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Brazil, 742 
Brecon, 742 
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Chilvers Coton, 698 
Chorley and Whiston, 98, 179 
Clacton, 1010 
Cleckheaton, 228 

Colne, 267, 617, 1052 
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STANDARD BOILER TESTS, 


Warn, in 1885, the American Society of Mechanical Eagi- 


neers brought forward their code relative to a standard 


method of conducting steam boiler tests, they probably did 
not realise how very general would be its acceptance by 
the mechanical engineers. Bat this American code was 
well received, because it was a fairly practical and com nan 
sense one. The rating of boilers was fixed in terms of 
horse-power, but the horse-power was fixed as the capacity 
to evaporative 30 lbs. of water per hour at 70 lbs. pressure 
from a feed at 100° F., which is equivalent to an evapora- 
tion of 344 lbs. from and at 212°. This standard is equal 
to 83,805 thermal units per hour. While getting this figure, 
it would seem to have been desirable to fix upon a boiler 
horse-power as 83,000 units, an exact multiple of the foot- 
pounds in the mechanical horse-power, thereby correlating 
the two coefficients. The committee of revision of the 1885 
code has accepted the old standard, differently stated, how- 
ever, at 34} Ibs. evaporation, which is equivalent to 33,317 
thermal units per hour, Any boiler so rated is held to be 
capable of performing its rating when fired by an ordinary 
fireman with the best coal ordinarily sold in the market 
where the boiler is located. Moreover, forcing must not be 
necessary, but the boiler, when forced, must show one-third 
more output, the draught not being less than 4 inch water 
column. 

The revised code is too lengthy for reproduction. The 
two ordiuary methods of starting and stopping a test may 
be given. 

The “Standard” method is that wherein at a given 
moment the grates and ash-pits are cleaned bare and a new 
fire started with weighed wood and coal, noting time and 
water level while the water is quiescent. At the end of the 
test the fire is again removed when low and the water level 


noted when quiescent, 


In the Alternate” method the fires are burned low and 
cleaned, the water noted, and the time taken. At the finish 
the fires are again burned low and cleaned and the test 
finished by observation of water and time. 

Both methods are faulty and open to criticism, and we 
think might be improved upon. We are much inclined to 
place faith in à recently advocated method which involves no 
departure from ordinary practice. The test is started at the 
moment when the pressure gauge begins to move decidedly 
back after the last previous stoking. This is the moment 
chosen to mark time and water levels, and at the close of the 
teat the same retrograde movement of the pressure gauge is 
noted after the last preceding firing and taken as the finish 
of the test. No attempt is to be made to keep the test to an 
exact number of hours. 

This system appears to us to have much to recommend it, 
not the least being that the fireman is not put out of his 
ordinary line of duty. He merely commences upon weighed 
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coal when notified to do + the remainder of his preliminary 
coal being removed. 

Where a fireman is accustomed to using coal from a large 
heap we think that where circumstances permit, the test ооа! 
should be weighed out in a large amount to begin with and 
the balance weighed back after testing. 

Where ooal is weighed ont in driblets during a test it is 
really very difficult to ensure exact tally, and where it can 
be had the weighing machine should print each weighing on 
a ticket, not merely as a check on the weights, but also on 
the numbers. The weighing ont of coal in exact lota of 100 
or 500 Ibs. is also apt to lead to error. The batches are far 
better guessed at when the measure is filled up. Lees chance 
of booking a load twioe will occur where one weighing may 
be 117 lbs. and the next is 124 lbs. Two similar weights 
wonld not probably come together. It is an easy error to 
book a weighing twice, but omissions to book are not во 
easily made. Hence the safeguard afforded by random 
weights. Engineers accustomed to making practical testa 
with available apparatus are not usually overburdened with 
assistante, and in making tests will, of course, delete many of 
the headings of a full standard method. If one happens to 
be a professor with any amount of public instruments and 
appliances and a crowd of students anxious to sweat in the 
grime thronghout a long day's run, then the testing of a 
boiler may resolve itself into sitting in an armchair and 
tooting a horn at given intervals the day through. But all 
are not professors, and must perforce carry out tests and 
obtain commercially accurate results with ordinary 
appliances and rigid personal attention. 

With regard to the quality of steam produced by a boiler, 
we are not disposed to place any weight whatever upon the 
calorimeter method of dryness determination. It is not 
that we doubt the accuracy of the method and of the instru- 
ment; what we do doubt is the fairness of the sample drawn 
from the main steam pipe. We do not believe there is 
a known reliable method of drawing samples. 

We fear that too many boiler testa are absolutely un- 
reliable, and would be misleading were they not so palpably 
absurd. Thus one engineer will obtain a certain high 
evaporative duty, and will record a certain chimney tem- 
perature, and account for, perhaps, 17,000 heat unite per 


pound of fuel used, which will be described as dirty slack with 


10 per cent. incombustible matter. Another man will make 
а test and declare a flue gas final temperature less than that 
of the boiler itself, but he will only show a reasonable rate 
of evaporation with the best of coal, and one is driven to 
wonder how he contrived to live in a boiler house which was 
receiving 15,000 heat units per pound of coal, and only 
rejecting about 2,000, and utilising, perhaps, 8,000, leaving 
5,000 radiated into the boiler house. Yet such incon- 
sistencies are published without a tremor. It is really 
marvellous. Where tests are being made as between 
antagonistic parties, it is, of course, often difficult to pre- 
vent the presence of such parties. Yet their presence is, 
as a rule, harmful, disconcerting, and disquieting, and expe- 
rience tells пз that such parties, if present, onght to be 
gagged for silence and chained to a post. They invariably 
find fault with whatever method is adopted of doing anything, 
and if their wishes are acceded to they usually succeed in 
spoiling the test for themselves, when they turn round and 
demand the suppreasion of the figures, 


Appendices are added to the report before us dealing with 
the determination of moisture in coal, of the wetness of steam, 
and the calorific capacity of the coal. Various apparatus is 
also briefly described, and the Ringelmann smoke scale is 
described and illustrated. One of the instruments described 
and illustrated is that very good form of dranght gauge 
which uses a flatly-sloped glass tube as one arm for the U 
gauge, It is far more accurate, of course, to read a dranght 
gauge in which the water column of, gay, half an inch is 
lengthened out to several inches, the exact proportion 
depending upon the angle of inclination. The difficulty 
with these instruments, however, sppears to be capillarity, 
and great diversity of opinion was expressed at a discussion 
as to their use some two years ago. 


IT is more than likely that the coat 
Electricity Work. Of production of electricity may be mate- 
rially affected in the next few months 
if the price of coal continues to increase at the present 
rate. There are pessimists who declare that ordinary 
household coal in London will touch £3 per ton before 
the present orisis is past; if this is realised it will be 
exceedingly serious for ordinary households, and it will be 
of the gravest importance to electric lighting companies. 
The present cost of coal per unit in London averages nearly 
Id., and it will be readily seen that if ооа! costs thrice its 
present price, the handsome profits that one has been 
accustomed to associate with London companies will be very 
much diminished. If difficulties do arise on the question of 
coal, we are afraid that electric lighting concerns (especially 
when we take into consideration the difficulties of keeping up 
а supply) will not have a very cheering prospect before them. 
Such a crisis might not be altogether an unmixed evil, for it 
might induce more experimenting in the direction of oil-fed 
furnaces and low class fuels, which have been recently dis- 
cussed by the Institution of Electrical Engineers. 


British Thomson-Houston Company's New Plant 
at Rugby.—The New York Electrical Review just to hand 
has the following inte piece of information :—“ It ig 
stated that the British Thomson-Houston Company, one of 
the foreign branches of the General Electric Company, will 
erect at once, at Rugby, England, a manufacturing plant to 
coat about $2,500,000. About 20 acres of land have been 
secured and | plans for the various buildinga are now in pre- 
pon he demand for American goods is so great in the 

е Isles just now that the English representatives of the 

y petitioned for this plant. nly the smaller 
machina will be built there, the larger ones being exported 
from the United States, as is done now. It is not known 
yet what the plans of the company are with regard to labour 
to be employed in the British works.” 


The Use of a Trade Name.—In an article on this 
subject published in our issue of December 22nd, 1899, we 
drew attention to the case of the Valentine Meat Juice 
Company v. the Valentine Extract Company, in which 
judgment was given for the defendants. ee to a 
gentleman who had invented a method of makin 
extract, which has since beoome the propert perty of the de enden 
company, we styled him “an rici named C 
Valentine.” We have since been informed by the defendant 
company that his true initials аге “О. R.“ Valentine, and 
that he is not an American. He transferred his interest to 
the company in 1897 and not in 1898, as mentioned in the 
article. We much regret the error. 


Vol 46. No. 1,154, Јлнсалвт 5, 19С0.] 


THE RBLEOTRICAL REVIEW. 8 


BTROBOSCOPIO METHODS OF DETERMIN: 
ING THE REVOLUTIONS AND SLIP OF 


SMALL MOTORS, AND THE FREQUENCY 


OF ALTERNATING CURRENTS. 


Dr. G. BENISCHKE* has devised some ingenious optical 
methods of determining the speed of small йон aul the 
rise of electric or magnetic cycles. There is no 
culty in counting the revolutions of large dynamo 
wachines where the speed is moderate and the power great, 
bat in the case of small motors the braking action of the 
counter or tachometer cannot be neglected. Sucb, 
for example, is the case with small motors of ↄ0 to} H. p., 
used for driving ventilating fans. The speed of such motor- 
driven ventilating fans is measured by Benischke’s method 
ir cei contact а the motor. 
АДАМЫ is shown in figs, 1 and 2. Upon one 
end of the axis of a small dire odet molor йш a 


Fia 1. 


small disc with radial slits; the other end is furnished 
with a counting apparatus, which may be thrown into gear 
by hand. To count the revolutions of the motor-driven fan, 
the counting motor, placed in front of the fan as shown in 
fig. 1, is started, and its speed is regulated by a rheostat, till 
the arms of the fan are seen t tationary on account of the 
well known stroboscopic effect produced when two discs are 
driven at equal speeds in opposite directions. When this 
stationary appearance is observed, the counting apparatus 
is thrown into gear for unit time. The reading is multi- 
plied by the coefficient of tbe apparatus to determine the 
revolutions per second of the fan. If the disc contains 
twice as many slits as the number of arms on the fan, the 
disc of the counting motor requires to be turned at only half 
the speed of the fan to obtain stroboscopic agreement. This 
has to be taken into account in determining the coefficient of 
the apparatus. If there is no fan on the shaft of the motor 
to be counted, a disc similar to that on the counting motor 
may be fitted on it, a star wheel, or the spokes of a belt 
pulley may be utilised. In general, if m is the number of 
spokes or slits of the motor to be counted, and n the number 
of spokes or slits of the counting motor, the revolutions per 


second of the counting motors must be multiplied by = 
е .* i m 

to obtain the required revolutions per second of the motor 
counted. 


stroboscopic method can also be used to determine 
the frequency of an alternating current, even when access to 
the generator is = and no synchronous motor is 
available, This method is, moreover, more convenient and 
reliable for counting the revolutions of a rapidly-rotating 
motor than a revolution counter or a tachometer. The 
apparatus used is illustrated in fig.2. In front of an electro- 
magnet energised by the alternate current whose frequency 
олу I Lue Lu е 


© Kiekirotehnische Zeitschrift, 20, p. 143. 


of drops 


is to be measured is set up an iron rod which supports a 
water bottle with an outlet pipe controlled by a cock. If 
the water is allowed to flow out iu a thin stream, and the 
current is switched on to the electro-magnet, then the jet is 
broken into drops, one for each wave of the electric current, 
which imparts a jerk to the vertical rod. Thus the number 
ing a given point corresponds to the frequency 
of the alternating current. If this stream of drops is 
examined through the slotted disc of the counting motor, 


stroboscopic ment can be established by suitably adjust- 
ing the of the disc till the drops ap to float 


stationary in space. If the speed of the stro pic disc 
is reduced, the drops appear to move slowly downwards; if 
it is increased, the drops ap to move upwards and flow 
back into the water tap. en the drops appear stationary 
the revolutions of the counting motor for a given time are 
ascertained as above described, and from this the frequency 
of the alternating current can be deduced by multiplying 
the ae of slits in the disc by the revolutions per 


second. | 

Instead of the water jet an arc lamp may be used. The 
light of an arc lamp fed by an alternating current is, of 
course, periodic, and а stroboscopic disc illuminated by such 
а р appears to stand still, when the angular velocity of 
the slits corresponds to the frequency of the lamp current. 
This effect is best observed by throwing the shadow of the 
rotating disc on a white wall. 

If the stroboscopic disc is mounted on the axis of an 
alternate current motor driven by the same current as feeds 
the lamp, the disc will appear stationary if the motor is 
exactly synchronous. But if the motor has a certain slip the 
disc appears to move slowly, and the amount of the slip can 
be calculated by counting the number of slits that pass a 
given point in a unit of time. The slip can be ascertained 
much more exactly in this way than by gem. the revolu- 
tions of the motor and the frequency in the usual way. This 


= ‘ a 
-— . 2 “ж 


Ба. 2. 


will be evident from the following consideration. In order 
to ascertain the slip of а four-pole induction motor in per 
cent., the measured number of revolutions has to be multiplied 
by four, and compared with the frequency. To take a 
num example, let us assume that such a motor makes 
1,460 revolutions per unit time, with a current frequency of 
6,000, then the slip is 
6,000 | " 

(1460 х D 1) 100 = 274 per cent. 


If there should be an error of 4 per cent. in counting the 
revolutions, which is almost the smallest error possible with 


Strictly speaking, the slip is (1 = 60% 100; the error, how- 


ever, is negligible when the slip is small.— Eps. ELBO., Rav. 
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the ordinary revolution counter, then the revolutions 
obtained would be 1,468 instead of 1,460, and the slip 
would come out 


6,000 E t 
(таса уа a e 1} 100 = 2°18 per cent, 


i.e., the slip obtained would be 26 per cent. greater than the 
true slip, with an error of only } per cent. in the revolution 
counters. In the stroboscopic method, the difference of the 
speede, and either the revolutions of the motor or the fre- 
quency of the current are ascertained. Taking ав an 
example the four-pole motor, and a frequency of 6,000 as 
before, the difference of speeds is found by the stroboscopic 
disc to be 40. Then the equivalent speed is 


6,000 — (40 x 4) = 5,840, 
and from that the slip may be deduced 


6.000 
(5840 — 1) 100 = 2:74 per cent. 

If we assume an error of J per cent. in ascertaining the 
frequency, so that the frequency is really 6,030 instead of 
6,000, then the slip is 

6,080 "T | 

(88570 — 1) 100 = 2:725 per cent., 

i.e., only 4 per cent. too great. The probable error by the 

ordinary method of counting revolutions and frequency is 

thus 52 times as great aa the probable error by the stroho- 
scopio method. 


NOTES ON MAXIMUM DEMAND 
INDICATORS. 


By LOUIS J. STEELE, M. I. E E. 


AMONGST the various methods at present in use for charging 
for electrical supply there are none which can be said to be 
perfectly satisfactory to the supply company, and equitable 
to the consumer. An excellent compromise is, however, 
found in the system which allows a discount based on the 
maximum demand of the consumer. It will be remembered 
that such a system was devised by Mr. Arthur Wright, chief 
electrician to the Brighton Corporation, and was first 
employed at that place with marked success. A proof of its 
advantages exists in the fact that it has been adopted in a 
good many towns in this country, and is extensively employed 
by the Chicago electric lighting companies in America. In 
August last the Chicago Edison Company had no less than 
1,776, and the Commonwealth Electric Company, of the 
eame city, 1,255 Wright demand indicators connected to 
their respective circuits. 

The conditions of electricity supply differ materially 
from those of gas water, inasmuch as electricity cannot 
be stored to any large extent in an economical manner. As 
a result of this, it is necessary for the generating station to 
generate at a rate to meet the demand at any particular time. 
In other words, the plant must be of such a capacity as to 
cope with the maximum consumption of power, or rather the 
maximum rate of consumption, which is represented by the 
peak of the load curve. The standing charges will be in 
proportion to the size of the plant, and to interest on capital 
and sinking fand for redemption or depreciation, plus wages, 
salaries, rates, taxes, &c. It would be superfluous to describe 
in full the basis of the Wright system, which is now so well 
known, but it may be stated that the object of the system 
is that a consumer receives no discount on his bill until he 
has paid off his proportion of the beavy standing charges 
incurred in electricity supply, which, in some stations, may 
amount to 80 or 85 per cent. of the total expenditure. 

An essential part of the Wright ” system consists in the 
use of a “maximum demand indicator.” This inetrument 
is connected in series with the customer's meter, and registers 
the maximum current taken at any time (exceeding 10 
minutes) during any month or quarter. The instrument 
consists of a U-shaped glass tube with a third overflow tube 
connected to it. To the left-hand leg of the U-tube is fixed 
a hermetically sealed bulb, and to its right-hand leg is con- 
nected by means of a second bulb the third overflow 


tube, which is also hermetically sealed. The U-tube 
is filled with a black registering fluid. The former bulb 
of the U-tube has one or more turns of high resistance 
metal strip wound round it, through which passes the 
main supply current. The air iu the bulb tends to expand, 
owing to the heat developed by the current passing through 
the strip, and will drive the liquid up the right-hand leg 
until it overflows into the third or overflow tube by an 
amount, which is proportional to the maximum current which 
has passed. A scale placed against this overflow tube shows 
the maximum current on which the demand is to be based, 
a second scale indicates the number of unita to be consumed 
during a given period before the rebat» is obtained, the two 
scales depending on one another. The instrument is some- 
what sluggish in its action, taking 10 minutes to record the 
true maximum at any particular time. This is considered a 
valuable feature, as it prevents the registration of sudden 
accidental overloads. The Wright indicator would, how- 
ever, be unable to properly record the maximum of an inter- 
mittent load, such as is met with in electric elevator work, 
as the load would not be at a maximum long enongh to heat 
the instrument up to a maximum temperature, and matters 
are made worse when, each time the load is cut off, the 
instrument cools down, and the next time the load is thrown 
on the instrament has to heat up from its starting tempera- 
ture. 

For the purpose of recording the maximum demand, it is 
apparent that a registering ammeter recording on a chart 
might be employed, providing that the recording needle were 
suitably damped against vibrations, or it might be arranged 
that the indicator should be maintained in its maximum 
position by some mechanical device. 

Although the method of sending the current throngh 
metal strips and employing its heating effect as in the case 
of the Wright indicator has certain advantages, especially on 
the score of simplicity, it would appear to be difficult to con- 
struct such an instrument to work correctly on s three-wire 
system to record on a single scale on account of the total effect 
due to the C? R losses in the two strips connected to the two 
outer wires not representing the trae maximum in either of 
the wires. It would be necessary in such a case to use two 
separate indicators, connected to each of the outer mains, and 
even then the sum of their indications would not give the 
true maximum demand. 

A further important consideration in connection with the 
Wright indicator is that, althongh it is applicable to alter- 
nating as well as continuous current circuits, in the former 
case it does not take the power factor into account on an 
inductive load. 

The Halsey maximum demand indicator, illustrated on the 
next page, is of great simplicity, and has the virtue of form- 
ing part of the meter itself; it oan easily be designed to form 
part of most motor meters without interfering in the least 
with their accaracy of integration. This device possesses 
several features which do not exist in other systems at present 
in use. 

The principle of the device is briefly as follows :— 

The rotating part (or the armature in the case of a 
Thomson meter) drives the brake portion through the 
medium of a flexible spring coupling in the spindle, which is 
severed at that point, a pawl and ratchet serving to prevent 
relaxation of the spring coupling, and a viscous material 
being employed at the junction of the two shafts to act as a 
retarding agent and permit of sluggish action. A pointer 
is fixed to the upper portion of the spindle for the purpose 
of recording the angular displacement of the armature 
relatively to the brake portion. This device is, therefore, 
virtually а recording transmission dynamometer. 

Now, when the motor is ranning at a certain load and a 
corresponding steady speed, the resistance offered by the 
brake is equal and opposite to the torque exerted by the 
armature ; consequently the torsion on the spring coupling 
will be proportional to this torque, and as the torque is pro- 
portional to the load, the torsion on the spring coupling 
increases in direct proportion to the load. This will hold 
good under all conditions, even if the retardation is greatly 
increased by abnormal friction in the rotary portion, or 
should the speed have altered owing to the weakening of the 
permanent magnets. In such cases the motor would run at 
such a speed that the total resistance offered to rotation 
would balance the torque exerted by the armature. In other 
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words, the torsion on the spring coupling is proportional to 
the torque exerted by the armature, and independent of speed 
of rotation. This will bs seen from the fact that even though 
the brake disc were held in a stationary position the torque 
exerted by the armature at a partionlar load would be 
accarately registered on the indicator, 


HALS&Y Maximum DEMAND Inpicat:R. 


About the only thing which would cause a failure in the 
indicator would be the breaking of a wire in the armature or 
in its resistance, thereby weakening the torque, or opening 
the armature circuit altogether, which is not of common 
occurrence. 


definite indication. 


on it, showing also the indicator 6, the ratchet wheel 11, 
the gravity wl 4, and the magnet 8. 

The method of attachment of this device to a motor 
meter is best shown in fig. 2. The shaft is ont in two, about 
pou above the brake disc, and to this latter portion is 

ed the sleeve 8, the end of the upper portion of the spindle 
terminating in a point 13. This part of the shaft is per- 
fectly free to turn in the sleeve and has fixed to it the 
flanged ratchet wheel 11, which in turn is coupled to the top 
of the sleeve 8, through tbe medium of the spiral spring 7, 
which is best seen in fig. 4. In this manner the upper or 
armature portion is flexibly coupled to the lower or brake 
portion. 

The proportions of several features are somewhat exag- 
gerated in the illustrations for the sake of clearness of 
illustration. In reality there are about 300 teeth in the 
ratchet wheel. The space is quite clear between the shaft 
and the sleeve, the epring is thin and long and the index 
finger is thin and flexible, so that it can be sprang down to 
the scale to obta'n an асопга{е reading; for the pu of 
rendering the device sluggish, and to prevent sudden brief 
overloads from registering, a small quantity of a viscous 
material is inserted in the sleeve, and the end of the upper 
spindle is pushed down into it. 

This material is of such a consistency that it will not ooze 
out if the meter should be left standing in an inverted 

ition, being held by capillary attraction in the space 

tween the sleeve and the shaft. It produces no positive 
friction, but acta aa a retarding agent, allowing the indicator 
to reach its maximum effect in from three to five minutes. 
Tt does not alter in character with time, and if desired, its 
degree of viscosity can be altered. The material has, farther, 
the advantage of acting ав a dense lubricant, preventing 


Positive friction to such a degree that the torque of the 


starting coil of a Thomson meter is sufficient to make a 
This is partly due to the fact that the 
middle bearing has but half the weight on it that the bottom 
one has, but yet it is interesting to note that the indicator 
will move with leas torque than is required to revolve the 
brake disc. The increase in weight to the revolving parts 
in the case of a Thomson meter is only 4 per cent. 

A good point about the device is the large ran 
obtained; for instance, in a 50-ampere 115-voltmeter the 
scale is 15 inches long, divided into equal divisions of 1 Kw. 
each, each division being sub-d‘vided into 100-watt divisions. 


Fras. 1 TO 4. 


Fig. 1 shows the essential workiog parts of a Thomson 
Integrating wattmeter fitted with the attachments for a 
maximum recorder shown in detail in fig. 2. | 

Fig. 4 shows the details of the flexible coupling, being a 
ection through the dotted line 4—4. Fig. 8 is a plan view 
of the copper brake disc 2 with the kilowatt marked 


The maximum indication at full load for this meter would be 
115 volt x 50 amperes = 5,750 watts, or nearly one 
revolution of the pointer in relation to the scale. The 
instrument, however, will register correctly an overload by 
starting on & second lap. The scales are always adjusted во 
that full load is less than the first lap. 

| D 
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The recorder is guaranteed to have no greater error than 
the meter to which it is attached. 

The instrument is readily set back to zero by holding the 
pawl with one finger and moving the pointer back to zero, it 
not being necessary to wait for it to go back of its own 
accord. The device can be tested at the same time with 
the meter proper, and can be readily adjusted by lengthening 
or shortening the spiral spring by its outer end. 

The above device is perfectly accurate on three-wire 
circuits, making the saving of two individual maximum 
meters, and what is of greater importance, showing the 
actual maximum, whether the maximum is alternately 
shifted from one side of the circuit to the other or not. 

On alternating circnits, whether single-phase or polyphase, 
the device will record the true maximum load, as the watt- 
meter to which it is attached takes the power factor into 
account, 

The device will register the fall maximum of intermittent 
loads, such as in elevator work. Whenever it is given an 
impulse, it will at least make a notch and hold it, and not 
drop back to its former position each time. 

Amongst the advantages of the device it should be 
remembered that it canses no drop of potential, and that it 
is not subject to the destruction of its main parts from the 
sudden excessive heat of a short circuit. | 

А method was suggested by Mr. R. Р. Wilson in a paper 
read by him before the Northern Society of Electrical Engi- 
neers, March 8th, 1897, for combining a maximum demand 
indicator as an integral part of an ordinary meter, aud 
which is based somewhat on the above principle. Mr. 
Wilson describes his instrament as follows :— | 
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“Instead of haviug two separate instruments to buy and 
еер in stock you have only one, and, of course, only one to 
fix. This instrument serves the purpose also of an indicating 
Meter, and is provided with a pointer, from whose position 
the rate at which the meter is registering may be ascertained. 
In addition to saving the loss in E. M. F. inseparable from 
Wright's indicator, a considerable saving is effected by only 
having one instrument to calibrate; there is aleo only one 
instrument to get out of order. The principle may, with 
more or less ease, be applied to any motor meter, and is really 
& torque indicator applied preferably to the existing retard- 
ing mechanism. In the case of the Thomson meter, the 
magnets which provide the brake are suspended, and their 
motion is opposed by a flat spiral spring. The torque between 
the disc and the magnets is proportional to the energy passing 
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throngh the meter, so that the ultimate position of the frame 
supporting the magnets constitutes a measure of the rate at 
which tbe meter is registering. A loose pointer, mounted 
coaxially with the magnet frame, serves to show the maximum 
speed the meter has attained, and шк the maximum 
demand. The sluggishness of the Wright indicator has 
heen extolled as a virtue, bat it is questionable whether it is 
so altogether. In the combined meter and indicator some 
care has been taken to avoid ишка, exoept to a very 
limited extent, although it can be made to work as slowly 
as Ri be desired.” 

Although the device proposed by Mr. Wilson has the 
advantage of possessing two pointere, one recording the 
maximum demand, and the other the rate at which the meter 
is registering, it is doubtful whether its working would be 
found accurate in practice, owing to the friction produced at 
the bearings supporting the necessarily heavy weight of the 
permanent magnets. is disadvantage does not exist in 
the Halsey maximum record indicator. 


ELECTRIC LOCOMOTIVE 


FOR PARIS. 


WE illustrate herewith an electric looomotive- which was 
built for the Compagnie Francaise Thomson- Houston, of 
Paris, by the General Electric Company, of Schenectady. 
The electrical equipment of this locomotive consists of two 
165-H. P. geared motors mounted on each of the two specially 


designed trucks, making four motors in all, capable of 


developing 660 н P. The cab contains a Thomson-Houston 
series parallel controller, also ammeters and circuit breaker, 
and a number of special instrumente, as the locomotive is 
intended for testing purposes. The controller is so arranged 
that the engine driver can face in either direction. There 
is a direct connected air pump for operating the air brakes. 
The motor resistances are placed under the end shields on 
the floor of the locomotive. The total weight complete is 
about 85 tons. 


Bedford.—The Town Council has received а communioca- 
tion from the Local Government Board sanctioning the borrowing of 
£41,000 for electric lighting purposes, 
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ACETYLENE GAS CONSIDERED COM- 
MERCIALLY. 


Вт HORACE ALLEN, О.Е, 


ACETYLENE gas as an illuminant is so efficient and attractive 
that even the general public have taken a great interest in 
the question of adopting it on account of its pleasing 


Though this gas has attracted so much attention of la 
and such rapid advances have been made in its practi 
commercial application by ingenious inventors, still, owing 
to its so recent introduction at a cost comparable with other 
sources of illumination, its adoption on a commercial scale 
can hardly be considered very much in advance of the experi- 
mental stage. 


great 
lem than from ordinary coal gas for the same lighting power. 
Colours are seen in their natural hue under this source of light. 

Its high heating power can be used for the illumination of 
incandescent mantles and for cooking purposes, as it can 
readily be adapted for use with Bansen burners. By the use 
of special burners it can be applied to all purposes for which 
coal gas is available. The intensity and purity of the light 
obtainable from the burning of acetylene gas places it outside 
any competition from petroleum as a source of illumination. 

uction of acetylene gas occurs when calcium 

carbide is brought into contact with water, and when the 
gas is to be employed for lighting and heating, this must be 
carried out in a suitable apparatus, commonly called a 
generator. 

The chemical action of the production of acetylene gas 
is explained by the following formula :— 


carbide, Water. Slacked lime. Acetylene. 
Ca C4 + 2 н, о = Оа O, H, о + О, H, 
40,12 x 2 2,1 x 2,16 40, 16,1 x 2,16 12 x 2,1 x 2 
64 36 74 26 


The decomposition of calcium carbide by water is accom- 
panied by the generation of a considerable amount of heat, 
owing to the combination of the liberated calcium 
with oxygen from the water to form lime, and this lime 
becomes hydrated when the water is in excess. 

1 lb. of calcium carbide CaO, has in combination — 

"625 Ibe. of calcium. 

635 х the thermal value due to the combination with oxygen and 
hydration = 625 х 6,615 = 4,134 B. Th. U. 

And this amount of heat may have a very serious effect, 
unless there is present a considerable excess of water. 

Acetylene gas is commercially derived from the decom- 

ition of carbide of calcium by water, and it therefore 
ollows that the oost of acetylene gas will depend upon the 
cost of carbide of calcium, as the other costs of production 
are trifling. 


р manufacture 
«аиша carbide is represented by the following for- 
mule :— 


Caloium Carbonic 
oxide. 


Lime. Coke, Heat. carbide. 

O0 + 30 5,979 F, = СаО, + OO 

40 16 3 x 12 4012 x 2. 12 16 

— е — = 
56 36 64 98 


From which a simple calculation will show that to pro- 
duce 1 Ib. of calcium carbide there will be required 
Lime. ‘875 Ib. 
Carbon ... ‘562 „ = coke with 90 per cent. О. 624 Ib. 
Thermal Chemistry of the Production of Calcium Oarbide, 


The specific heat of lime and coke may be taken at— 
The temperature of the electric aro ia estimated as 
5972? F. 


To bring the materials for the production of 1 lb. calcium 
carbide to the necessary temperature will therefore require— 


Lime 875 x 214 x 5,972 .. = 1118 B. Ta. U. 
Ooke 624 x 200 x 5,972 "Y „= 745 „ 
To reduce lime to calcium and oxygen = 625 

x 5,940 eee E “эө eee oe = 3,712 T] 
To raise the thermal value of the carbon as 

coke to that of carbon in a gaseous coa- 

dition 562 х 3,958 age СЯ . . = 1483 „ 
Heat from formation cf CO = 187 lb. x 

4,827 sé d е “ee . = 809 „ 
Total heat required per lb. OaC, . 2 6,249 „ 


This heat being derived from electric energy, and 1 E. H P. 
hour being equivalent to 2,536 B. Th. U. per hour, this gives, 
to produce 1 Ib. of calcio carbide, 2 464 k. H. P.-hours, which 
is equivalent to 1:888 Board of Trade units; one toa of 
carbide being therefore produced for 4,117 B.T.U. 


Heat of Chemical Combination of 1 lb. of Substance. 


Oarbon as coke ei Eon .. 14,544 B. Th. U. 

Oarbon in gaseous condition . 18,500 - 

Calcium to line - 5, н 

1 ВНР. 8 - 2,536 it per hour. 
1 Board of Trade unit 3,398 ii 


Estimate of Cost of Materials and Electrical Energy required 
to Produce 1 ton of Calcium Carbide. 
то ио 1 ton of calcium carbide, practice re- 


q — 
Since 1:2 tons of lime are equivalent to 3,500 lbs. limestone, 


2:143 tons of limestone at 103., crushed £1 1 5 
*8 ton of coke at 20s., crushed ... vé sa 016 O0 
4,117 B. T. U. + 15 per cant. = 4,734, at 131d. . 211 8 
Oarbons for electric farnace ... "m M . 100 

£5 9 1 


The above value of the B.T.U. is based on some figures of 
best results of actual oost by water-power compiled by | 
J. B. О. Kershaw. 

Labour, oil, waste, &c., interest and maintenance ... £3 16 4 

Total cost per ton Ga ste. ози. ke dun O боор 

An examination of the above figures will make it appa- 
rent that the only item that can be reduced is that due to 
the oost of electrical energy, and this is the highest item; 
for it will not require much consideration to make it 
apparent that tho labour, oil, waste, interest and main- 
tenance costs, cannot readily be reduced, one reason being 
the fact that the caloic carbide has to be packed in fairly 
small quantities in hermetically sealed tins, barrels, &c. 

In this article the lowest · cost of electrical energy to be 
obtained from nataral sources has been taken as a basis for 
computing the cost per ton to manufacture caloiccarbide, bat 
now that blast furnace gas has become available, the manu- 
facture can be carried out with profit at leas cost than when 
the cheapest water-power is used. 

Taking the figures already quoted, viz., 181d. per B. T. U., 
this at an efficiency of 70 per cent., is equivalent to 06 84d. 
per I.H.P.-hour when a gas engine is employed and blast 
furnace instead of water-power. 

Now, as each ton of coke charged iuto the blast furnace 
for smelting the iron produces about 170,000 cubic feet of gas, 
and only about 180 cubic feet per hour is necessary to develop 
the 1 1. H. P.-hour, the value of the gas, after cleansing, comes 
to 52d. per 1,000 cubio feet, if employed to develop power by 
means of а gas engine, while if burned iu the flues of steam 
boilers, the value would be reduced to *18d., as at least four 
times the quantity is ндан for developing power by steam 
boilers than when used direct in the gas e. 

At 170,000 cubio feet per ton of coke, the gas, if entirely 
consumed in gas engines, would therefore have a value of 
7s, 4'ád. Of course, this amount cannot be realised, for 
many reasons, In ordi blast furnace practice about one- 
half of the gas is required for heating the air blast, and if we 
вау that il ine and loss bring this amount up to two-thirds 
of the total gas evolved, the remaining one-third being 


employed in gas engines working continuously, as at present 
for steam raising, then the relative value of the gas per ton of 
coke charged would be as follows :— " 
` 5. 
If sed in engines, ton of ok .06 eee 2 54 
а 99 | Steam boilers, n ° gis ove 73 
Balance in favour of gas engines ... 1101 


And with this gas, for each ton of coke consumed in the blast 
furnace, the power developed in the gas engine would be 
about 430 1. H.P. hours, 
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Blast furnaces, consuming as they do such enormous 
quantities of coke and limestone, and such 
volumes of gas, are ideally favourable to the association of 
the manufacture of calcio carbide; and the Thwaite-Gardner 
system is in actnal use for this pu in Westphalia. The 

necessary would be available at the cheapest rate, 
power at the lowest cost, labour of a suitable kind easily 
obtained, and railway sidings convenient for the delivery of 
the product to the best market, while the cost of super- 
vision would be very slight. And all these advantages бап 
be obtained without any large capital outlay such as is 
necessary when the pa of natural waterfalls is harnessed 
for the uction of the necessary electrical energy. 

No doubt in the near future ironmasters will avail them- 
selves of this source of profit, seeing that the demand for calcic 
carbide is favourable, and the price obtainable is so high. 


ELECTRICIANS WORKING AND FIGHTING 
IN THE PHILIPPINES.” 


By HARRY A. ARMSTRONG. 


Mania, Ootob:r 80th.—D. T. Flannery нар in the 
Signal Corps, and he is of many years’ standing. He has 
grown grey in the service, and has reached the distinction 
known as a first-class private. But he never raw a hotter 
time than on the south line during the first few days of this 
month. It was when the insurgents were very bold there, 
and were cutting the wire between Imus and Bacoor at their 
own pleasure. 

The breaks were always in the vicinity of the “big bend” 
of the Imus River, and it became Flannery's businees to see 
that the wire was in working order, and that communication 
with Manila was kept intact. There were а few days when 
nothing happened, and it was thought to be a good time to 
put in а telephone system at Imus, connecting the head- 

uarters with the different points of official importance about 
town. To get the wire and instruments the lineman 
came into Manila. He took back with him Private Frank 
R. Beale, of E 80 The boat was then running to 
their wire on the launch and went 


rig 
The men reached Imus about 1 o'clock, the journey b 
land and water having taken four hours. Flannery reported 


the field with orders, At last were driven 
away, and the fight was over. 
Beale heard the fighting and started out on foot. He 


“Po ” as F 


well. This opinion they later embodied in a report to 
Co i —which was more to the point. 
ing was over the men went 


ih 

A 

8 

19 

Ti 

H1 
11 

SERERE E 


vered 
the linemen were in the zone of fire, but they did not 
Work. They connected the offices of head-quarters with 
adjutant’s place and then with the arsenal. It was j 
this time, the hour being about 11 o'clock in the forenoon, 
that the order came to Flannery to take some help and 


nnd а d ee ee 
е From the Chicago Reccrd (reprinted in the Western Electrician), 


E 


Е. 


repair the telegraph line in the vicinity of the “big bend.” 
днн им took Paras Beale, two {А carriers, and an 
armed sentry, and set off for the break. It took them half 
an hour to get there. 

When they got near the place they overtook an infantry 
oom pany and scouts from Fourth, stationed at Imus. 
Twenty men were sent along as an escort. Before reachi 
the break the insurgents opened fire and drove the gua 
back to the rear and the main column. The situation was 
critical. The officer in command of the troops wanted to 
know if Flannery had an instrument by which he could 
receive and send messages. 

“ I have not,” said Flannery, “but I can send the message 
to Imus, sir, if necessary. If the current isn’t too strong,” 
he continued, “ I can receive measages through my tongue.” 

Кашу wo two ei 2 the her a sent the first 
message. He merely ta the ends o wire together, 
making the dots and dashes. The ground end was twisted 
around a bayonet, which was thrust into the earth. Bat this 
sort of thing was too strong for the tongue, as Flannery 
found when he received the “О К” from the operator at 
Imus. Two bayonets were thrust into the ground, and so 
the current was divided. Bnt still it was too strong for the 
lineman. Не could send, bowever, and he did send another 
оета coe eee T ag gene e 
of dots and The “О К” he received through his 
hands, The current was strong enongh for that. 

The messages had asked for reinforcements, and soon a 
company of the Fourteenth came up from Bacoor, and 
shortly after a like number of soldiers came from Imus. 
With this force it was deemed practicable to fix the break. 
Privates Miller and Barrett had joined Flannery and 


F 


gent soldiers were in plain sight across the river. —Á— 
thought it was time to retire, The bullets were coming thi 

and close to his little bunch of men. He hastily completed 
the tie and threw the coil of wire across the and fence 
so that it could be pulled into the trench. Then he told the 
men to get to cover. When the men cleared the fence the 


the trenches. Behi 
of the Signal 


Bacoor. Flannery reported at once to the lieutenant and 


Cunningham stayed on 
Brown to Imus for a of wire. 
run the wire the bend in 
to rain and 
work was done in 


Е 
E 
Е 
er 


came down and 5 
bad been occupied by the insurgents and ting them with 

Srd. The day 
had been mortally wounded at 


* Pop" Flannery is now on the north li has been 
selected to go with General Lawton on hia * 


and drove them sou 
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ENGINEERING IN THE UNITED STATES 
NAVY. 


THERE is little doubt that the engineer is rapidly bringing 
most human operations within his sphere of Gino: He 
is not only performing work that one associates rather with 
the industrial development of the world, but he is rapidly 


becoming an important factor in those offensive operations 


which aim at the destraction of human life. Both the navy 
and the army may be said to depend for their well- 


upon the engineer, and even in warlike procedure en land 


generals of the present da aving regard to the engineer- 
ing side of naval and military operations, the recent presi- 
dential address of Rear-Admiral Melville before the American 


dety of Mechanical Engineers on Engineering in the 
States Navy,” is * sem interesting one. It is not 

to follow the y president in his remarks upon 
of steam vessels, bat it is worthy of note that the 
m war vessel for any navy was designed by Robert 
and was built in America in 1814. It was antici- 
if the war with England had lasted a little longer, 
d have been possible to have used this vessel, and no 
X it would have created a complete revolution in naval 
architecture. It was not until 1886 that a chief engineer 


MP 
IRI 


pressure and volume is constant—was 
applicable to steam as well as to permanent gases,and that a 


ery 
much insisted upon years. That is, tho building of 
engines which would not break down, and, in fact, could not 
be injured by ignorant and careless handling. The result of 
this policy was that engines were built very much heavier 
than was customary ; but they did not break down, and they 
carried American ships to victory, How close a grip 
Isherwood appears to have had of the essentials of a steam 
warship, is shown in the case of the Wampanoag, which, 
эу ey in those early days, was subjected to an excessive 
trial lasting 324 consecutive hours, between Sandy Hook and 
Cape Hatteras, and for the whole run it averaged ка 17 
knots per hour, which was obtai in а heavy sea. It is 
not surprising that this should have been the record speed 
for many years. Like a good many other pioneering engi- 
neers, he obtained little thanks for the work he did, and 
though practically banished from his former office as chief 
of the Bureau of Steam Engineering, he carried ont a series 
of propeller experiments which were of far reaching import- 
ance. It is rather a remarkable fact in connection with the 
American Navy, that their engineering staff. has included 
at some time or other men who. have become world-famous 
iu various branches of engineering ; Dr. Thuraton, Charles E. 
Emery, William Everett, and George Westinghouse, have all 
been naval engi -~ -It, is hardly necessary.to.follow Rear 
Admiral Ме ‘theough;the various : evolutionary prooómmes 
dba have been goinkomfordome fears-inthe varions-navies ef 
the world; but someof his remarks in theaddress, inqounection 


with the war with Spain, are worth quoting. It is claimed 
that the work of the Oregon in the late war stands out 
as а brilliant illustration of the fact that the American war- 
ship is not only the creature of the engineer, but is absolutely 
dependent upon him forsuccess. Rear-Admiral Melville relates 
the story of Milligan’s work ав the chief engineer of the 
Oregon, of bis ceaseless efforts to keep everything in order, 
and prevent any deterioration, how he saved the good coal 
for the day of battle, which finally came, althongh he was 
told it never could come, and above all, how he persuaded 
Clark, the commanding officer, to have all the boilers ready 
all the time, although others had steam on only half the 
boilers, and where it could be done, half the engine-power 
was laid off. I am firmly convinoed, says Rear-Admirai Mel- 
ville, that the brilliancy of the victory at Santiago was largely 
due to Milligan’s skill and foresight, and as I have said, this 
case is direct proof that, however admirable as a great fighting 
machine, a battleship is useless except in the hands of 
trained engineers. To quote further from the report :— 

Daring the last 15 years naval engineering has shared in 
the general progress of all marine engineering, and has led 
in many respects. Wrought-iron, which was formerly the 
mainstay of the designer, has practically disappeared, to be 
succeeded by mild steel, which is not only stronger, but 
much more reliable, and the manufacture and inspection of 
which has been brought almost to perfection. There is little 
doubt that the great improvements which have been made 
in both engines and boilers would have been impossible but 
for the ervey кое material. One of the greatest 
improvements has been made in the reduction of weight of 
machinery, and this has been due both to improved material 
and radical changes in design. | 

In the engine there has been a better 1 of 
material, and the use of hollow instead of solid shafting and 
other large pieces of forged material, the use of steel cast- 
ings, &o., a Er ot tie d the ад 

igher pressures, an ionlarly of higher rotative 

These rotative chor ы become ‘possible since we have 
learned to design the propellers on rational 31 In 
the old days the rule was to make a propeller as large as 
possible, consistent with immersion, and this, on account of 
the empirical rules for the ratio of pitch to diameter, neces- 


sarily kept down engine ея ow we know that within 

reasonable limits we can design a pro saber ше 

engine speed ; consequently we are left free to adopt as hig 

a rotative speed as is desirable and consistent with safety, 

5 rry d can afterwards design an economical pro- 
er to fit it. 

. In the boilers the reduction of weight has been due, apart 
from the more reoent adoption of the water-tube буре, to 
improved material, and especially to forced draught. This, 
as you are doubtless aware, is an American invention almost 
contemporaneous with Fulton’s early steamers; but it had 
almost di , and after a brief revival under Isherwood 
during the Civil War had again died out until it was taken 
up by some of the foreign navies. At the present time no 
кош is ever designed without the use of forced 

raught. 

Pressures have been gradually rising, and even with shell 
boilers as high a pressure as 200 lbs. has been employed ; 
but with the present plan of using 250 Ibs. at the engine, 
with multiple expansion, and some 25 or 50 Ibs. more at 
the boilers, nothing but the water-tube boiler would do. 


ELECTRIC SUPPLY COMPANY 


AND 
CONSUMER. | 


Once more the огу of the consumer is heard in the land 
The columns of the Times are still open to the complaints of 
those who feel aggrieved at the charges which an electricity 
supply compauy makes for its ethereal wares. In our issue 
of December 22nd, 1899, we referred to a үү eet which has 
arisen owing to the difficulty experienced by the Metropolitan 
Sapp'y VOU кы in meeting the demands of its numerous 
and rapidly increasing host of consumers. 

Accordiag to a. “ Conanmer,” whose letter appeared in the 
Temes on Christmas Day, one of the electric companies. which: 
sapply the West Eud is endeavouring to .coeroe its consumers: 
to consent 10. an increase іп ће pressure of supply, vis.,-from: 
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100 to 200 volts, and has even gone so far as to threaten to 
cut off the supply to those customers who offer resistance to 
their demands. It seems that a large percentage of the 
compeny's customers has allowed the change to be made, 
“in ignorance,” as stated by the Times correspondent, “ that 
if they object the company no power to compel them to 
consent to it.” 

He also states that in some cases where customers have 
shown an unwillingness to have any alteration in the pres- 
sure of their supply the company has declared ita intention of 
charging the maximum rate allowed by the Act, viz., 8d. per 
Board of Trade unit—an increase of 83 per cent. on its 
standard rate. In support of his contention that the under- 
takers cannot force their customers to takea supply at higher 
pressure, * Consumer " refers to the opinion expressed in the 

ouee of Commons by the President of the Board of Trade 
on June 18, 1897, where he said, No change is allow- 
able in the pressure of the supply to any premises which on 
the date of the Board of Trade regulations were supplied 
with energy by the company, except with the consent of the 
consumer." 

The importanoe of the questions thus raised can hardly be 
over-estimated. Inability to provide all their consumers with 
current at high voltage may seriously affect the progress of 
the undertakers, who may be prevented from introducing 
changes and improvements designed to cheapen supply. On 
the other hand, the purchase of new oe fittings, &c., for 
his house might entail great expense to the consumer if the 
life of a high pressure lamp is shorter than that of one which 
can be lit with a lower pressure. 

We have seen that the лаз correspondent is satisfied 
with the opinion expressed by the President of the Board of 
Trade in the House of Commons. Turning to the regula- 
tions which were published in 1895, we find that the Presi- 
dent, for the purposes of his answer, merely quoted the 
proviso to Clause (6) of the Regulations for ensuring a proper 
and sufficient supply of electrical energy, published in 1895, 
the exact words of which are as follows :—‘ Provided that 
no change shall be made in the pressure of the supply to 
any premises which at the date of these regulations are sup- 
plied with energy by the undertakers, except with the con- 
sent of the consumer.” 

Assuming that * Consumer's" house was lit with electric 
light from this very company in 1895, it would seem that 
it has no power to make any alteration in the preesare 
without incurring the risk of penalties. To endeavour to 
force the hand of the consumer would not only be unworthy 
of в great company but, in our opinion, illegal, having 
regard to the provisions of Section 19 of the Electric Light- 
ing Act, 1882, which provides against anything in the 
nature of undue preference upon the part of a supply com- 
pany. Moreover, the policy of the Electric Lighting Acts 
is against the imposition of any terms upon the consumer. 
Thus it is especially provided by Section 18 of the Act 
of 1882, that the company shall not prescribe any special 
form of lamp or burner. 

It will be gathered from the premises that if the Timas 
correspondent and his friends have been receiving electricity 
at 100 volts since some date prior to that upon which the 
Board of Trade regulations were issued, they can legally 
refuse to take a supply at 200 volts. It is otherwise, how- 
ever, with consumers who have only been in receipt of the 
current since November, 1895. That the company is prima 
facie liable to supply every applicant within the district, 
appears from Olause 25 of the form of provisional order 
under the Electric Lighting Acte, 1882 and 1888, which 
provides that “the underwriters shall, upon being required 
to do so by the owner or occupier of any premises situate 
within 50 yards from any distributing main of the under- 
takers in which they are, for the time being, required to 
maintain, or are maintaining, a supply of energy for the 
purposes of general supply to private consumers under this 
order or the Board of e Regulations, give, and continue 
to give, a supply of energy for such premises in acoordance 
with the provisions of the order and of the regula- 
tions . . . . subject to the following conditons.” 
Among the conditions which here follow there are 
none which give the supply company any right to alter 
or diminish the amonnt or presure of the current to be 
supplied to the consumer, unless he is using his supply in 
Buch a manner ая to prejudice the interests of other con- 


sumers. In 1895, however, the regulations issued by the 
Board of Trade created some important changes. Thus by 
Clause (5) it is provided that the standard shall be 
fixed by the undertakers, and notice of the amount of such 
standard pressure shall be given to the lcoal authority before 
the andertakers commence to supply energy to consumers, 
and such standard pressure not be altered except by 
permission of the local authority, and upon such terms and 
conditions as the local authority may impose, and after public 
notice has been given during a period of one month, in such 
manner ав the local authority may require, of the 
intention of the undertakers to apply 

to alter the same. The undertakers may appeal 

any decision of the local authority under this regu- 
lation to the Board of Trade, whose decision shall be 
final. The London County Council being the “local 
authority " in the county of London, it will be seen that no 
change can be made without ita authority, in the exercise 
of which the Council would doubtless be influenced greatly 
by a memorial from the consumers. 

By Section B (6) it is provided that “ Before commencing to 
give a supply of energy to any consumer, the undertakers 
na declare to such 5 ee 5 at which 
they to supply energy at i re 
80 declared i at any pair of a consumer's terminals shall not 
at any time be altered or departed from except in consequence 
of any authorised alteration of the corresponding standard 
pressure, In the case of a transformation of energy on the 
consumer’s premises, the undertakers shall give the consumer 
the choice of a supply at either of two different pressures, 
one of which shall be approximately half the other, and in 
such case the pressure 80 chosen by the consumer shall be 
the declared constant." [Here follows the proviso already 
referred to.] 

Although a variation of 4 per oent. from the declared 
constant pressure is allowable, any undertakers who make 
default in complying with any of these regulations as to 
supply are liable to pay penalties. 

t is difficult to imagine how the company whose alleged 
misconduct is complained of can have allowed itself to come 
to loggerheads with its customers, ially in these da 
of competition. “Consumer” has probably relied too implicitly 
upon tbe opinion of the President of the Board of ; 
wh may gr ae bad all the facts before vC р 
& lawyer oth to express an opinion un 
pound all the documents in the case, nor does he 
allow the opinion of a judge to weigh with bim until 
he is satisfied that the facts upon which the judgment 
is founded coincide with those of the case under his imme- 
diate notice, 


CORRESPONDENOE. 


Berrenberg Lamps. 


I am sorry the holidays prevented my sending farther 
remarks а the test йагы you published rnc 
our 200-volt lam T rang for the y of 5 ав i 
stated in m ous letter I purposed doing. oe writin 
my letter TP the 20th ult. we have ascertained that the 
identical figures concerning our 200-volt lam 


Syndicate. At their invitation one of our 98-volt 19-C.P. 
lamps was taken to their warehouse to have the same teated 
for initial candle-power and efficiency. The lamp was placed 
in cirouit C eid 
reading of 39 ampere—equivalen watts oonsum 

tion. "Being a lamp of our 2-watt efficiency class, the energy 
consumed should only have been 82 watts. Our client was 
then asked to leave the lamp for в day or two, in order that 
it might be tested at their factory for candle-power. The 
result of this test when the lamp was returned to him 
some days later was stated as being 11 С.Р. 89 watts, or 


8:5 watts per C.P. given. 
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We have now this identical lamp privately marked by our 
client in our ion, and while we totally dispate the 
correctness of the above ammeter reading, and are in the 
dark as to what treatment the lamp may have experienced 
between the time it was parted with and when it was 
returned to the gentleman in question—excepting his state- 
ment that he saw with the naked eye that it was not giving so 
mach light as when he handed it over—we challenge con- 
tradiction on the following points :— 

This very lamp, reported as giving only 11 C. P., gives at 
the present time 13 ср. (whatever the treatment it bas 
received since it left our works) and the consumption of 
energy is not 89 watts but 34 watts. 

What value, then, can be attached to figures published 
which are derived from rival manufacturers, whom at the 
best no one would expect would be desirous of showing too 
good results for the “ Berrenberg Lamps ” ? | 

I invite anybody who doubts the superiority of the Ber- 
renberg г or all others to bring what they consider 
(outside of this make) the best lamps on the market, and at 
Southfields I am prepared, by testing the rival lamps on the 
same voltage, photometer, and instruments, to demonstrate 
to their satisfaction the claims we make. 

Thanking you, Mr. Editor, for your kindness in allowing 


me to trespass so much upon your space— 
A. Berrenberg. 
December 30th, 1899. 


[ Referring, firat, to Mr. Berrenberg’s letter of 22nd ult., 
in which exception is taken to the measurement of candle- 
power in опг teste, we may point out that the photometer 
used was of the Kriiss type, consisting of two similar slabs of 
opal glass with tinfoil between; the light from the standard 
lamp falls on one face, and that from the lamp to be mea- 
sured on the other. The arrangement is very sensitive and 
quick iu use. A pentane standard 1-0.р. lamp was used, in 
conjunction with a glow lamp as secondary standard ; the 
reeulta were stated in terms of English candles. While the 
impossibility of obtaining extreme accuracy in the measure- 
ment of candle-power is admitted, we cannot agree that our 
figures are open to question outside а small percentage. 

In reply to the letter which appears above, to prevent a 
possible mis ding, we would point out that we did 
not receive any 200-volt lamps from Mr. Berrenberg’s com- 
pany, nor have we caused any tests to be conducted beyond 
those of 100-volt lamps, which we published in our issue of 
the 15th ult. | 

While we are not disposed to carry out any further tests 
at present, we appreciate Mr. Berrenberg’s sporting offer to 
allow anyone interested to ig io his favourite lamp 
with the Bsrrenberg lamp at the Southfields works, with the 
tempting odds of £100 to nothing for an incentive! We 
trust that this offer will be taken up, and we shall have 
posu in pablishing the results, be they what they may.— 

8. ELEC. Rev. ] 


Tested. Lamps. 


_ It is not at all strange to put gas in a bulb for “ exhaust- 
ing" purposes, if this is what F. P. S,” means as per 
i i process, bat not for “ flashing.” * 

I still assert filaments are not “ flashed in their bulbs, 
that is to say in a commercial scale, in this or any other 
country. It is only reasonable, if a broken filament occurred 
the maker would lose filament, bulb, and labour. I have 
done it, bat only in an experimental way, and have taken 
the proper precautions to get rid of the remaining gases, 
which would explode at the ordinary atmospheric pressure, 
owing to the inrush of air, causing the mixture or removal 
of the vacuum connections for the attachment for the final 
as the filament cannot be “run up” or we should produce a 
considerable deposition of tar, carbon, and other matter on 
read the bulb; the thicker the filament the greater 


The gas used for depositing carbon during “ flashing ” 
must be from one of the family of hydro-carbons or gases 
containing carbon. F. P. S.“ is probably confusing “ flash- 
оза a ee с 


* " Flushing " is a trade term meaning to incandesce a filament in 
a vapour or liquid, with high or low pressure, for the purpose of 
tedacing ita resistance, and to deposit upon it a layer of carbon to a 


Even then it is far from a satisfactory lamp, 


ing" gas with treating gas, or “exhausting” gas; these 
latter may or may not be explosive, 

I particularly mentioned in my letter on coming in con- 
tact with the blow-pipe flame; of course it won't explode 
under the ordinary conditions of “ flashing.” This is a point 
* F. P. S." has missed. 

Thanks for pointing out one error. In goiog over the 
figures I find there is another, that is, an increase of 1134 
ampere, which makes the result worse for the Tested Lamp 
Company. 

* F. P. S." will pardon me. I must correct him again; he 
has missed the point of contention, that is at the end of a 
lamp’s life, not during its life. I am aware during the first 
few hours of life it does sometimes change slightly, розу 
owing to contraction of Ње filament, brought about by 
the molecules slowly taking up a different position ; this is 
quite common in all kinds of wires, but not, as F. P. S.“ 
stated, due to gas left in the bulb. 

Now that we have wandered away so far from the original, 
and the Tested Lamp Company have not seen fit to take up 
aud explain the peculiar behaviour of the lamps they 
reported upon, I will let the matter rest, and beg to thank 
the Editor for allowing me the space ia his valuable columns, 
still maintaining that English made lamps are superior 
to foreign ones. 


English Electrical Engineer. 
January 1st, 1900. 


I feel much interested in this important question of lamps. 
I hope Mr. Gattie's greatly distinguished and expert lamp 
tester, when he shows himself, will not completely annihilate 
* English Electrical Engineer" (Why slay the brother bore ?), 
as his remarks to me seem to be of some value, and some 
farther information in reference to 200 and 250-volt lamps 
would be of great service generally to installers. 

Re testing, it is most unfair to any maker to buy lamps 
and test them at the marked voltage, as many installers, as 
well as myself, order lamps to be marked to suit us—for 
instance, вау, 100 volts instead of 107 or 105 voltsa—because 
we know in many districts the pressure supplied is consider- 
ably above the proper amount. I know of one district 
where it is aa much as 18 per cent. above the proper amount 
of E.M.F. between certain hours of the day. This means 
ruination of any self-respecting lamp, as it would convert a 
100-volt 16-c.P. at 34 watts into about 40 C. P. at 14 watts 
for the time being. Now, a foreign-made lamp of the usual 
type 44 watts per candle-power, of course, can stand it much 

I know of consumers who refuse to have any other lamps 
than those stamped with the voltage they are supposed to be 
supplied with by the supply company. 

ow take a 107-volt 16-0. P. at 84 watts (marked 
100—16), run it at 100 volts and we get about 11 C.P. at 
41 watts per candle-power. It looks very bad, but really it 
was never intended for 100 volts circuit, but one has to 
please the customer who wants it so. Surely he pays and 
has a right to have what he wants, and is only exercising 
his little knowledge; and we must not offend him by telling 
him £0, or away he goes to someone else who panders to his 
wishes. 

It really wants a thorough testing of voltages in all parts 
of the country at all hours by recording voltmeters. Then 
another amp test, but not by the Tested Lamp Company, 
or any other seller of lamps, but by an independent person 
above reproach, and apply to all the makers only for lamps 
of a given voltage, given candle-power, at given watts or 
efficiency within a given size of bulb, all to be in high 


. voltage, say, 200, then see what life and variations of candle- 


power, &c., we get, just as Sir W. Preece did a few years 
ago in low voltage. 
| W. J. Still. 


The Scarcity of Gd. P. 


In your editorial note rs Euphorbia, you did not state 
what the results of the experiments made were. It would be 
interesting to hear. EM 


[No use has ever been made of it in the electrical trades 
во far as we are aware, —Eps. ELRO. REv. ]. | 
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Signalling Without Contact. 


I should be much obliged if “О, M. J.” would kindly 
explain why the driver of the Brighton train failed last 
Saturday to “assume at danger" the Wivelsfield signal 
which, apparently, was on when he ran past it in the fog. 

The collision which occurred with such disastrous effect 
would appear to most minds to be & most serious oon- 
demnation of the present © good " system of fog signalling. 


W. S. Boult. 


A Reversible Gas Engine. 


tfully to call your atten- 


I trust you will permit me res 
in your issue of the 22nd 


п to a mistake which appea 
uit. | 

In that issue, in an article on a“ Reversible Gis Engine,” 
you gave the names of the patentees aa Fraser and 

acDonald," the name Fraser having evidently been 
inserted by mistake instead of mine, as there has been no 
other person except Mr. MacDonald and myself engaged on 
this invention. 

I would also like to point out that in the latest design of 
our engine we combine the operation of shutting cff and 
turning on the gas or oil supply with the reversible handle, 
so that the operation of reversing resolves itself into a simple 
to and fro motion of the reversing handle. 


John D. Mackenzie. 
Glasgow, December 30th, 1899. 


BUSINESS NOTICES, &0. 


Alleged Nuisance.—In the Aberdeen Sheriff Court on 
22nd ult. the record was closed in an action at the instance of 
William Duthie, Banff Villa, Culte, against P. C. Middleton & Oo., 
Bchoolbill, to grant interim interdict against defenders from carrying 
on their works known as Oults Electric Supply Station in such a 
manner as to cauee the chimneys or steam pipes connected with the 
works to send forth smoke or steam 80 as to be injurious and destruc- 
tive to the property and pertinents of pursuer adjacent to the works. 
The defenders, in answer to the complainant's averments, state that 
their farnaces are of the best construction for consuming smoke, 
they are fed with best steam coal, and are carefully fired. The 
three engines are high pressure, and no appreciable steam is now 
discharged from the works. The smoke from the furnaces is common 
coal smoke reduced to a minimum by their construction and carefal 
firing. The new chimney stack erected removed all cause of annoy- 
anco either from smoke or steam. 


Annual Festivals.— The employés and friends of Messrs. 
Lowdon Bros. & Oo. held their annual festival at Dundee last Friday. 
There were about 200 present. 

The annual social entertainment for the wives and children of the 
саро és at the Ато Works, Ohelmaford, of Messrs. Crompton & Oo., 

place last Saturday, about 800, sitting down to tea. About the 
most prominent feature in the programme was a baby show, for 
which the Mayoress, Mre. Reeve, and Mrs. Brunton were judges to 
award the silver medals offered by Mappin & Webb. A number of 
large Christmas trees were electrically lighted. 

The staff of the North Staffordshire Railway electrical department 
held their third annual dinner at Stoke-on-Trent on Thursday last 
ыш John Neale, M.I.E.E., the company's electrical engineer, 
presi 


Browett-Lindley Engines.—Messrs. Browett, Lindley 
and Oo.’s engines are being used in connection with a number of home 
electric tramway schemes. The Ashton-under-Lyne municipal elec- 
tric lighting works, which supply current for the Oldham, Ashton, 
and Hyde line, are equipped with three 300-Kw. direct coupled sets, 
the engines being by Browett-Lindley, aud the generators by Messrs. 
P. R. Jackson & Co. The Douglas Southern Electric Tramways 
(I. O. M.) have, as part of their equipment, two 150-н.р. horizontal 
Browett-Lindley engines, driving Westinghouse dynamos. Farther, 
at Salford electricity works, from which current will be farnished for 
the tramways, there are to be eight three-crank compound engines, 
each of 1,600 E P., also by Browett-Lindley. 


Electric Lighting in the Eastern Counties.—We learn 
that Messrs. G N. C. Mann & Oo., of Norwich, (who some time since 
took over the extensive installation department of Mesers. Laurence, 
Ecot$ & Co, Limited), have been entrusted with the electric lighting 
of the Municipal Buildiogs at Bury St. Edmunds. Tae same firm 
has also a large number of important installations on hand, including 


Mandesley Sanatorium, the works of Messrs. Richards & Oo., at 


Lowestoft, Messrs. Miller, Sons, & Oo., Limited, at Fakenham, Messrs. 
Jewson & Sons, at Norwich, the Hall and the Royal 
Arcade at Norwich, as well as many other extensive installations in 
the eastern counties. 


Electric Cranes.—The Southampton Borongh Council 

has considered a report from the electrical engineer stating that : — 

The cranes on the Town Quay are at present supplied from a separate ine, 
which is started on notice being given by telephone that the cranes are about 
ќо be used. The! on this engine is extremely variable, and there are often 
considerable intervals during which the engine is running without any load at 
all. It was therefore proposed to connect the cranes to the tramway system, 
the load being similar in character to that which will be dealt with in running 
the electric cars. In order to do this a motor transformer will have to be 
installed at the Town Quay, as it will be necessary to reduce the tramway pres- 
sure of 500 volts to 220, the pressure required by the cranes, Should this method 
of supply be adopted, the electrical undertaking and the Harbour Board would 
mutually benefit. The cost of the plant which would be required has been 
estimated at £785; therefore a reduction should be made in the price paid for 
current equivalent to about £60 per annum. 
It was decided that the Harbour Board should be approached with 
a view to an arrangement, as suggested, being entered into. 


Fires.—The premises of the General Electric Company 
in Sherlock Street, Birmingham, were partially destroyed by fire on 
Saturday morning. A quantity of valuable machinery was saved. 
nuns is ашы to account for the origin of the fire. The property 

eneure 

A New York telegram to a morning paper says that on 29th ult. a 
serious fire broke out during the night at the Campbell Me 
Factory. The flames spread to the Manbattan Electric Lig ting 
Company's деу ó:, and both were practically gutted. The damage is 
estimated at 14 million dollars. 


Italian Turbines for Canada.—The Hamilton Electric 
Light and Oataract Power Oompany, Limited, of Hamilton, Ont., 
is reported to have рк a contract with Messrs. Riva, Monneret 
and Co, of Milan, Italy, for the supply of two powerful turbines. 
They are to be each of no less than 3,000 Hr, and to be provided 
with hydraulic servo-motor and automatic regulator. 


The Lancashire Electric Power Scheme. — The 
Lancashire Electric Power Company have deposited a Bill for next 
session to incorporate a company for the supply of electricity within 
an area comprising the whole county of Lancashire, excepting that 
part lying northward of the Ribble. There will bea share ca 
of £3,000,000, and a loan capital of £1,000,000. The former will be 
divided into 300,000 shares of £10 each, which may be divided into 
" erred half shares” and deferred half shares.” Among the first 

ctors and promoters of the company will be Mr. Walter Bernard 
Hopkins, Mr. Norman Scott Rassell, Mr. Robert Percy Sellon, and 
Mr. Edward Gripper. The generating stations of the proposed 
company will be erected in the parish of Aspull, near to the 
Albion Ironworks, in the parish of Parr, St. Helens, in the parish of 
Little Lever on lands belonging to Thomas Fletcher & Sons, Pimited, 
and upona plot of land on the Trafford Park estate. The Bill 
expressly provides that “nothing in the Act" shall confer upon the 
company apy exclusive rights to supply electricity within the area of 
supply; nor shall the company at any time hereafter by reason of 
any competitive supply be entitled to any compensation." The ta 
which may be earned by the company are to be regulated by a g 
ecale on a 10 per cent. basis—that is to say, that the company are to 
be entitled to pay an additional 1 per cent. above 10 per cent. in 
ig rider тт 5 per cent. charged below the maximum rate allowed 

y the 


The Glasgow International Exhibition, 1901.— The 
Machinery and Electric Lighting Committee of this exhibition have 
expressed their thanks for the valuable machinery and plant which 
had been placed at their disposal for the purposes of the exhibition. 
It amounts in value, roughly speaking, to over £40,000. The exhibi- 
tion buildings are making good progress. The one exoep'ion is the 
rg but pressure is being brought to bear upon the contractors 

or 6 


Wireman's Knife.—We illustrate a wireman's knife for 
electricians, mechanics, &c., which is being introduced over here by 
Messrs. Oswell & Strachan, cf 37, Lime Street, Е.О. This is known 
as the “Elektron” combination knife and is specially adapted for the 


purposes of electricians. Its chief advantage seems to be that the 
tools as shown in the knife illustrated may be easily removed and 
others substituted as required. А numbor of loose tools are furnished 


with the knives as shown, © 
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Electrical Wares Exported. 


Wang вине Jan 3RD 1869. WII R ENDING Jan 2ND, 1990. 


Adelaide ex Value £1,498 Alexandria .. . Value £50 
Barcelona .. s bs ps 10 Amsterdam e ʻa ee 20 
Bombay  .. SN es e 24 kok ., ЕР Va .. 1,290 
Bordeaux .. S Р 17 Во у А es на pu 27 
Cakoutta .. 108 Boulogne A 88 
Cape Town .. 58 Brisbane T T .. 189 
Christiania. Teleg. wire .. 88 „ Teleph. stores. . 170 
5 „ cable 57 Oal outta ©. so . 484 
Calombo Ж Ea А 80 Сере Town.. a be .. 54l 
Durban aa 184 Christiania. Teleg. cable .. 584 
е Teleg. mat, 2,405 92 Teleph. cable 892 
i 8 Colombo Я » E pt 81 
» Teleg. mat. 110 Durban $us ise s .. 804 
e. T 105 ” Teleg. apparatus .. 974 
Video 586 Fremantle. Teleg. cable .. 3,796 
Cable wire . . 950 Gibraltar КЕ ae v 61 
Pee j- . 185 Gothenburg. Teleg. wire es 89 
„ Pirie . 50 Hamburg .. s M 14 
Rosario .. 561 | Hong Kong 590 
antos i es ae - 19 н Teleg. cable 880 
penis ahs 5 548 Lisbon i T 89 
Sydney ee ч 170 Melbourne 843 
Trinidad .. 70 | Montreal 47 
Yokohama, Elec. cable 820 Ostend m M6 
Pasagos o 92 ге ne м 
Rotterdam. Elec. light machy. 1,403 
815 Petersburg T e 1 

inga re ee oe oo es 
Stockholm. Teleg. mat. .. ‘180 
Sydney Va aia ES . TIO 
Total еа Total ae 818,198 


Foreign Goods Transhipped. 


Barbados. Teleph. apprts. Value £21 
Brisbane. " " . . 120 


Total .. .. £141 


Bankruptcy Proceedings.—A receiving order having 
bem made at Greenwich re Е. B. de Foe Paynter, electrical engi- 
neer, of Catford, the first meeting of creditors is arranged for January 
10th, at 24, Railway Approach, and the public examination for 
January 30th, at the Court House, Burney Street, Greenwich. Debts 
to be paid to Mr. A. Mackintosh, c fficial receiver, at 24, Railway 
Approach, B.E. 

Liquidations and Dissolutions.—Moeesrs. Nalder Bros. 
and Co, Limited, met at 101, Southwark Street, S.E., on December 
12th and 27th and pasred resolutions as follows:— 

L That this com y, having attained the object for which it was formed, be 
wound up voluntarily and that in the distribution of the assets, each shareholder 
wall receive one share at least in the Langdon-Davies Electric Motor Company, 
Limited, for each share held by him in this company. 

£ That Mr. F. B. O. Hawes be appointed liquidator at a remuneration of £52 10s, 

To prevent misunderstanding, we are requeated to mention that 
this isa voluntary liquidation for the purpose of distributing the 
theres held by the company in the Langdon-Davies Electric Motor 
Company, Limited. It has no reference to the well-known instru- 


огне by a creditor, for the winding up of the Birmingham 
Company, will come before Mr. Justice Wright, in London, 


Mears. G. E. Meek and J. T. Davies (Meek & Davies, gas and 
electrical engineers, 15, Hill Street, Dorset Square, W.) have dissolved 
fatinership; J. T. Davies attends to debts. 


“Papers an 
Zealand.” Wellington: John Mackay, Government printer. 1899. 
Calendars, Catalogues, &c.—The new year brings with 
several handy calendars, &c., from electrical firme. Mossrs. Witt- 
' Bros., of Cannon Street, have issuedan exceedingly neat one with 
esta. Process prints of their standard belt-driven three- 
generators, traction motor, and the Heyland motor, are well 


Mesers. Fuller & Oo., electrical accessories and fittings 
Lion Oourt, there comes a handy blotting pad with 
memo. on the left-hand side. 

Browett, y & Oo. (1899), Limited, of Patricroft, 
is known to everyone for their excellent engines, have 
a catalogue of illustrations of high speed, self-lu and 
vertical engines, both simple and co and open and 
types, for electric lighting and trans of power. The 
lustrations are executed and printed in a first class manner. A 


His 


ТН 


interiors, The list is so arranged as to allow of the insertion of 
additional lists without trouble. The front cover is commendable as 
a work of art. 

The I. P. S. Oompany sends one of its very useful desk blotting 
pads with memoranda book. All who receive this will observe 
several new features, including a railway insurance coupon. 

A comes to hand from the National Telephone Company 

to underground conduit developments for electric light, tele- 
phone and other wires. The company asserts that it has found 
multitubalar cement blocks to offer so many advantages that it has 
adopted them in this country and has laid down special plant for 


bore and the interior surfaces are perfectly smooth and straight, so 
that abrasion of the cables in the ро, of drawing in is avoided. 
For the same number of ducts each block is the counterpart of every 
other, and they are therefore interchangeable. The company is now 
drawing the attention of engineers, surveyors, ard others interested 
in the laying of underground electrical circuits. to the advantages 
to be obtained by the use of these conduit blocks. Amongst 
the foremost of these are mentioned permsnence, inertness, 
compactness, accessibility, convenience, cheapness, &c. The pamphlet 
before us gives illustrations showing the blocks being laid, gives 
sectional views of different blocks, and instructions for laying same. 
` Messrs. Coxon, Schmahl & Barrell, of Grainger Street, Newcastle- 
on-Tyne, who are the sole agents for electrical accessories, &e., 
manufactured by Herr J. Buscher, of Solingen, Germany, have sent 
us an illustrated list of electric bells sud accessories. Prices and 
good illustations Appear of trembling bells, the Monopole” and 
"Bolinga" bells, door and window contacts, and an assortment 
of fancy pushes. i 

Messrs. Julius Sax & Oo., who have for many years made a great 
speciality of English electric bells, send us a novel wall calendar for 
1900 in the shape of a card representing an electric bell and fittings. 
We understand that the firm have recently reorganised their business, 
introducing new capital and the most modern machinery. This has 
been done so that the company’s good reputation for this class of 
work may be maintained in the 20th century, when it comes, as It has 
been in the past; and, farther, in order that the company may be 
able to cope with Government orders. 


The Metropolitan Company Summoned.—At the 
Marylebone Police Court, on 29:h ult, the Metropolitan Electric 
Bupply Company, Limited, were summoned before Mr. Plowden, at 
the instance cf the Marylebone Board of Guardians and the Maryle- 
bone Vestry, for on December 7th, 9:h, 11th, 12th, and 14th, 1899, 
having made default in the supply of electric energy to the work- 
house and the vestry premises. In a report in the daily press, we 
read that Mr. Muir, for the company, said he must admit the default, 
which, of course, was a pleaof guilty. He hoped, however, to show 
that the company had done all that human foresight could devise to 
prevent the breach, whic was an accident, aud that as to the future 
measures had b:en taken by which, humanly speaking, it would be 
impossible for this cause of complaint to recur. The company, 
which was the oldest of its kind, was started in 1888, and commenced 
to supply the public with electricity in the following year. That the 
demands made upon them had exceeded their most sanguine expecta- 
tions would be seen when he stated that whereas the number of 
lamps supplied in 1892 was 78,000, in 1897 it had incressed to 
187,000, so that in five years the supply had more tban doubled. 
Acting under experienced advice, the company laid down engine 

ower to the extent of hundreds of horse-power, and it afterwards 
urned out that it should have been thousands of horse-power. In 


the February of 1898 a site was secared in Willesden on which to 


build a generating station so as to be able to increase the supply. 
Oontracts were entered into for the erection of work: on a scale un- 

recedented on the Continent of Europe. But unfortunately 

ficulties cropped up in connection with the execution of the 
works, and from various causes the time limits in various contracta 
were broken. Owing to these delays the defendant company went 
to another electric supply company and got some assistance in the 
matter of electric energy, but that soon failed, as the company borrowed 
from needed all the electricity produced for theie own customers. 
When that supply was cat off the troubles of this company com- 
menced. There was a difficulty in securing Welsh coal for the 
farnaces because of the Government demand for steam coal needed 
by transports being sent to South Africa in connection with the 
war. Other coal had to be used by the defendants, and that, of 
course, reduced the engine power. There had been an unprecedented 
increase since 1897 in the number of lamps, the increase being 20 
per cent., or 80,000 lamps, in addition to what they had already 
to provide for. One of the engines at Willesden would supply 90,000 
lamps, and had that been started in 1898, as contracted for, the 
deficiency now complained of by the parochial authorities apd by 
other consumers would not have occurred. To show the provision 
the company had made counsel stated that the whole of their 
works, apart from those at Willesden, provided for 8,500 xw., or 
half a million lamps. The addition by the Willesden works would 
be an increase of over 50 per cent. on the existing supply, and as the 
increased demand in 1899 was only 20 per cent , provision had been 
made for two and a half times more than was required. In conse- 

uence of the high pressure at which their works at Manchester 
Bavare were carried on in order to keep faith with the public, damage 
was dore which neceesitated the stoppage of the works for repeirs 
for at le-st a week, and it was during that period that their customers 
made so many complaints The first engine began to work at 
Willesden on November 11tb, and a month later it had to ba stopped 
for the setting right of defects commonly experienced in new 
machinery. Since then a second engine bad bsen started, and in the 
course of 10 days a third one would ba ready, and the three engines 
would provide a supply for 270,000 lamps. It was, therefore, 
evident that there would ba an abandant supply ia the fature. 
He added that other works were contemplated at Willesden which 
would bring the supply there up to sufficient for 260,000 lamps. The 
company desired to acknowledge the forbearance and courtesy 
received from their customers during this trying period. The object 
of tbis prosecution being to ensare the folfülment of the com- 
plainant's contract, he hoped, after the statement he had made, that 
the magistrate would not inflict any penalty at tbis period, but 
adjourn the summons for a period until after the dark days had 
passed. If no more stoppages took place he hoped the penalties 
would bə minimised to the last degree, but if there should be 
several stop , which he did not anticipate, then of course his 
worship would inflict & heavy penalty. He assured the magistrate 


14 THE ELEOTBICAL REVIEW. 


[Vol. 46 Ne. 1,154, Januar 5 1900. 


that the deficiencies bad not happened as the result of any niggardly or 
cheeseparing policy on the part of the company in order to increase 
dividends. The Bt. Pancras Vestry controlled their own electric 
lighting, and they had experienced similar difficulties to this 
company. 

Mr. Plowden having referred to the lucid and interesting, although 
somewhat pathetic statement made by counsel, said it seemed clear 
that the company never contemplated, when it started, ite future 
greatness, and when that fact me clear it made frantic and 
55 efforts to meet the emergency, efforts which had not 

een а complete success. As Mr. Manisty, representing the prore- 
cution, had agreed to the suggestions made by Mr. Muir, ће summons 
would be adjourned for three months. Mr. Plowden added that the 
statement made by Mr. Muir would be very gratifying to many 
people outside the court. 


The South Wales Electric Power Scheme.—4A Bill 
for incorporating and conferring powers on the South Wales Elec- 
trical Power Distribution Company, already mentioned in the 
ErnzorRICAL Raview, has been duly deposited for next session. The 

romoters ате Sir W. T. Lewis, Sir J. Gann, and Messrs. Е. Р. 

rtin, R. Forrest, A. Hood, A. T. Walker, A Keen, E. Roffer, H. W. 
Richards, T. F. Brown, F. L. Davis, T. Webb, R Jones, Mark 
Robinron, J. Cory, P. Morrel. H. Radcliffe, L. Wood, J. H. Simpson, 
G. Е Iosole, and W. H. Lewis. The capital of the company is to be 
£750,000, dívided into 75,000 shares of £10 each, but with the right 
to divide these shares into “preferred half sbares" and “ deferred 
half shares." Upon this capital it is proposed to raise & further 
£250,000 by the creation of debenture stock, but it is expressly pro- 
vided that no compulsory powers shall be put in force until at least 
£100,000 of the share capital shall have been tubscribed. The 
number of directors is not to be less than five nor more than ten, and 
the first will be Sir W. T. Lewis and Messra. E.P. Martin, R. 
Forrest, A. Hood, A. T. Walker, A. Keen, E. W. Richards, T. F. 
Brown, and two others. The proposed area of supply is to be the 
whole of the county of Glamorgan and so mrch of the county of 
Monmouth as lies between “the county of Glamorgan and the River 
Usk to the west of that river, inclading the whole of the county 
boroughs of Oardiff, Swansea, and Ne part of which last- 
mentioned borough is east of the River Usk, and all cities, boroughs, 
county boroughs, urban and rural district councils, parish councils, 
and other parishes, townshipe, and places situated within such area.” 
It is, however, enacted that the company shall not supply electricity, 
except to wholesale consumers, witk in the district of any local 
authority already authorised by provisional order or Act of Parlia- 
ment to provide such supply, unless with the written consent of any 
such local authority. Ciause $5 provides that “nothing in this Act 
contained shall confer, or be construed to confer, upon the company, 
the exclusive right to supply energy witbin the area of supply." 
The profits of the undertaking in any year are not to exceed 10 per. 
cent., but this dividend is to be regulated by а sliding-scale, for 
which purpose the standard price to ba charged by the company is 
fixed at 234. per unit. For every one-twentieth cf a penny per unit 
char below this price the company is to be entitled to increase 
ita d dividend by 5s. The Bill provides, says the Western 
Mail, for the erection of three generating or power stations. The 
first will be erected in the parish of Llantwit Vardre, on an area 
of 19 acres between the River Taff and the Taff Vale Railway 
(Cardiff to Pontypridd.) The second area will cccupy an area of 5j 
acres in the parish of Panteg, between the Great Western (Taff Vale 
and Aberdare Extension Line) and the Great Western (Monmouth- 
sbire) Railway (Eastern Valleys Section.) The third station will be 
erected in Neatb, on an area cf 81 acres between the Rhondda and 
Swansea Bay Railway and the Neath Canal. 


Trade Announcements.—The Imperial Electrical Engi- 
neering and Stamping Company, Limited, has appointed Mr. J. 
Gutmann, of 25, Lansdowne Road, Dalstop, N., its sole London 
representative. 

We note that Mr. Bernard P. Scattergood, late head of the elec- 
trical testing department of Messrs. John Fowler & Oo. (Leeds), 
Limited, Leeds, and Mr. Claude Johnson, jun., late of Messrs. 
Johnson & Phillips, Charlton, S. B., have entered into partnership as 
electrical engineers, Their offices are at Westminster Buildings, Last 
Parade, Leeds. 

Mesers. J. О. Lyell & Oo. have removed their cffices to new rooms 
at 59, Victoria Street, S. W. The stores will remain at No. 55. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—Mr. Bell, electrical engineer, has reported to 
the Town Council to the effect that an additional 700-н.р. generating 
set should be installed at a cost of £6,325, and that a site shculd be 
obtained of sufficient area for a 10,000-н.р, plant to cope with the 
coming demand. 


Ayr.— Judging from some amusing verses regarding 
ine ficient electric lighting which have appeared in the Ayr Obserrer, 
we imagine that Ayr is under an unlacky star, for it is the cnly place 
that we know of where works designed by Mr. Hammond are not 
running satisfactorily. There is evidently a screw loose somewhere, 
and at a recent Oouncil meeting a motion was discussed to call in an 
expert to try to put matters п; but this motion was, we think 
unwisely, withdrawn. Mr. Robert Hammond, the designer of the 
works, or any other of our leading consulting „ would 
doubtless, in a few days’ investigation, succeed in putting his 
finger on the weak spot; but it would appear that they prefer to do 


things on the cheap at Ayr, and having paid an expert for designing 
the works, don’t care to more money on expert advice, 
holding the original expert responsible for their own subsequent 
mismanagement, 


Basingstoke.—The Council is considering the question 
of introducing the electric light at an estimated cost of £29,000. 


Bath.—The Electric Lighting Committee has received 
from the Local Government Board sanction to the borrowing of a 
sum of £25,000 for electric lighting purposes. 


Birmingham.—The formal transfer of the business of 
the Birmiogham Electric Sapply Company to the Oorporation of 
Birmingham took place on the 1st inst. at the London and Midland 
Bank, when Mr. E. V. Hiley (deputy town clerk) and Mr. Olare 
(city treasurer) paid over to Mr. J. O. Vaudrey (managing director) 
and Mr. R. A. Pinsent (solicitor to the electric light company) a 
cheque for £420,000, and received in return the deed cf conveyance 
and the assets of the company. It is now about two years since the 
agreement to purchase was arrived at, but it was arranged that the 
company shculd continue to carry on the business, receiving a profit 
of 6 per cent. for the year 1898, but handing over the profit for 1899. 
The accounts, which will be presented by the Electric Light Oom- 
mittee at an early date, will, it is understood, show that even at the 
high price at which it has been purchased, the concern comes into the 
hands of the Corporation as a paying enterprise. The company was 
registered in December, 1889, with a capital of £200,000 in £5 
all of which bas been called ; 16 took over a provisional order which 
had been originally obtained by Messrs. Obamberlain & Hoc kham. 
The installation was designed by and cairied ont under the super- 
vision of Mr. J. O. Vaudrey, electrical engineer. The company 
started supplying current in April, 1891, and at the end of December 
earried forward a credit balance of £361. In 1892 a dividend of 31 
per cent. was paid, while in the succeeding years the dividends were 
—1893, 1894, 1895, 4 per cent.; 1896, 44 per cent.; 1897, 5 per cent.; 
1898, 6 per cent. The purchase price a£ which the company oon- 
sented to sell to the Corporation was calculated on the basis of 
£10 10s. per share. The Corporation takes over the staff of the com- 
pany, Mr. Vaudrey becomes electrical engineer to the city. 


Bristol.—At the New Year's Council meeting at Bristol 
on Monday Alderman George Pearson, the chairman of the Electrical 
Committee, brought up an important report from that body on the 
subject of forthcoming extensions of works at & cost of nearly 
£150,000. The Committee reported they had been considering the 
tum n to be expended in making provision for the probable 
increase in the demand for electricity during the next two or three 
years, and they found that the following capital expenditure would be 
required :— High and low pressure mains, feeders, meters, and ocon- 
nections to consumers, £60,389; foundations, building, engine room 
plant, and boiler plant at Avonbank (the name of the 9-acre site 
just secured for the extended station), £71,397; provision of addi- 
tional plant at Temple Back (the existing station) £12,229 —making 
a total cf £144,015. The Committee recommended that £145,150 be 
borrowed, and they advised that the works be carried ont and a loan 
procured. Mr. Pearson explained tbat he asked the Council only to 
equip a small portion of their new station. On the site just procured 
they proposed to erect a building about 230 feet long and 180 feet wide 
with one chimney serving the set of boilers. They would instal 
therein two large dynamos, each of 740 xw. capacity. Thesedynamos 
would be just double the sizs of the largest machines they now had 
in their works at Temple Back. Their engineer advised them that 
it was an economical process to canny their unit, larger units 
working more economically and more satisfactorily. The first thing 
was to show the Council that the growth of the undertaking was such 
as to justify tbis large outlay. They began modestly with 9,750 
lampe, and they increased as follows :—By December, 1894, to 14,580; 
by December, 1895, to 24,046; by D:cember, 1896, to 36,299; by 
December, 1897, to 46,149; by Decembar, 1898, to 63,079 ; by December 
22nd, 1899, to 81,196. In these figures all the connections were 
reduced to their equivalent in standard Јатрвоѓ8 ср. Tre increase in 
the revenue was a mere reflection of the increase in the lamps. They 
began with a modest £6,452; they ended last year with a revenu» of 
£20,132, and they estimated that the revenue of the present year would 
be £32,785. The Council would see, therefore, that the increase in the 
output of electricity, owing to the large increase in the number of 
lamps, had been very great, although in the face of a redaction of 
15 per cent. in the charge for private lighting, and 30 per cent. in that 
for public lighting. The position of the station to-day was that they 
had plant for private lighting (apart from the public lighting) of 
2,600 Kw. capacity. They wanted a reserve equal to the largest piece 
of plant they had—400 xw. That reduced the capacity of the station 
from 2,500 to 2,100 kw. A station with that power was equal to an 
output of 70,000 lamps. They had 81,196 installed; the average 
number of lamps in use at the most active moment in the day was 
50,200, and therefore they were justified in putting on with safety 
at least another 20,000 lamps with a station of their present siz3. 
That would give them, assuming things remained as they were, a 
maximum demand of about 62,500 lamps, and as they had a 
ver red of 70,000 they would have a margin of safety of 7,500 lamps 
still to their credit. They, therefore, thought that they might with 
safety go over the year ending March, 1901, tut at that date their 
station would be worked up to the absolute limit at which it could 
possibly be run. They might expect the number of customers to 
increase somewhat on the lines of last year. The proposals the Com- 
mittee now made would give an increase of power equal to an addi- 
tional 60,000 lamps, and would bring their total up to 160,000 lamps. 
That being so, the question arose how soon must they commence to 
increase the plant to be ready to take up the load of the year ending 
1902. They must have plant for that year ready not later than 
August, 1901. In the opinion of the engineer it was hopeless to 


Wel. 46 Mo. 1154, Jancany 5, 1900.] 


THE ELEOTRIGAL REVIEW. 15 


. ready unless they commenced at once, 
he was of ion that unless they did so they would nos 
of the winter of 1901-2. There was nota 
member of the Electrical Committee who did not believe in the work 
they were желш 00, and none of them doubted that its success 
would in the equal if not exceed that of the past. The 
profits of to-day were nothing to what they would be hereafter, 


and their duty was to push their 

possibly coald. afternoon being gloomy, the electric lights in 
the x Wote ны о iin F 
some laughter an арр as Alderman Pearson recogni 8 
readiness of the Council to help to increase the demand for current.) 
There was no opposition raised to the Electrical Committee's pro- 


possis, which were, without a division, agreed to. 


Chelmsford.—The electric lighting company, after a 
5 N ite weber sero ithon? payin pair ing 

oF Li 7 wi g ren ?, or өтер, 
in the last resort, asking leave of the uncil. 


Dartferd.—In reply to a communication from the 
West Kent сеп ne Oompany, Limited, containing an offer 
for the sa of е energy at certain specified rates, the 
Dartford U Council has informed the company that it has deter- 
mined to instal its own generating station. 


Dewsbury.—The Local Government Board has sanctioned 
the borrowing of £7,740 and £1,180 for the purposes of electric 


.— Out of 500 ies to a circular note issued 
5 8 The matter 
was deferred. 


Deblin —The Town Council on the 28th ult. considered 
report of the Electric Lighting Committee on the scheme pre- 
by Mr. Robert Hammond for the extension of the present 
system, and for the erection and equipment of a large 


блг үч, Peper ie House Fort. e present station is 
to ite utmost capacity f 


In Mr. Hammond's report provision is made for the supply of 

100,000 8 ср. lamps alight simultaneously, or 150,000 installed. The 

current m. of transmission will be 

nau net House and the distributi стве 
Piest ata pressure of 5,000 volts and a frequency of 50 or 

per second; the single-phase alternating current aystem at 

Pay at 2000 ary e. altered о 1 80 volts, оз 
carrying capac distributors per cen 

capacity of the distributing system is 1,695 xw., equal 

of 56,500 8 ср. lamps in use at one time. The 

н the power will be distributed from Fleet Street to 19 

mb-stations without change in phase or pressure; the 19 feeders will 

be capable of coping with 126,000 8-0 P. 


g in every way they 


be heid 
. Оа account of the exceptional solidity of the paving 

cost of bresking up and making good the roads is estimated at 
10s. per yard run; the total length of trench will be about 30 miles. 


reserve. There will be 493 arc lamps for 


Trank mains, feeders, and distributors for private lighting £103,000 
Publio аго апып = ex P ex ss T: s 40,500 
Works at Pigeon House 96,000 
Meters and house connections .. oe 15,000 

Total ee ee ee £254,000 


The high pressure cables will be laid in iron culverts, the low 
ањ з рт Condes ЕЕ aging vil be al ee 
itamtnous ensing en i employed, as 
much as 500,000 gallons of condensing water per hour being provided 
for. Ooal will be delivered at the wharf, and handled entirely by 
Water-tabe boilers will be used for economy of space, 


the presence 
of salt in the air during rough weather. 

Allowing for a proper reserve, the plant will be capable of supply- 
ing 96,000 lamps connected, in addition to the arc lamps. The 
fsancial results are estimated as follows :— 


REVENUE. 
96,000 lampe, 16 units each per annum, at 4:54. us .. 298,500 
Meter rents .. - © oe T T ЕЗ sè «s 1,000 
600 arc lamps at £18 vs С gs 9,000 
£88,500 
EXPENDITURE. 
r 
Gross profit .. — £31,969 
ext of which interest and sinking fund are to be provided for. 
When the demand justifies the installation of an additional 1. 000-Kw. 


иё, the output for е реу may be increased by 760,000 unite, 


à was referred to a sub-committee, of which 
Alderman the Right Hon. J. M. Meade, LL. D., was chairman; the 
ving approved of the scheme, the committee recom- 
mended the Ooancil that it be adopted, and that application be made 
to the Local Government Board for sanction to a loan of £254,500. 

The ttee were unanimously adopted 
by the Council, and immediate steps will be taken to carry them into 


| 


400 xw. yu be installed at the sub-stations, of which ` 


Durham.—The Oorporation announces in the London 
Gazelle ita proposal to transfer its electric lighting powers to the 
County of Durham Electrical Power Distribution Oompany. ` 


Germany.—The Allgemeine Electrici'ii:s Gesellschaft, of 
Berlin, has secured a contract for the establishment of a cantral 
station in the town of Heiligenstadt. 


Glasgow.—The consumption of electricity in this city 
during fog and darkness on the 27th ult. was unprece!ented. Mr. 
W. A. Ohamen, chief engineer, has stated that the number of unite 
sent ont of the different works таз 46,000. Oa the corresponding 
day of last year the number was only 28,000. 


Govan.—The following have been chosen as a short list 
out of 40 applicants for the two vacancies as assistant engineers for 
the electric lighting station:—Moessrs. James M'E wen, Glasgow; 
J. Grieve, Bridgeton, Glasgow; Audrew Brown, Laith; Peter 
енд, Oraigton, Govan; D. Stewart, Govan; and J. M'Ilwaine, 

ovan. 


Great Malvern.—At the last meeting of the Urban 
Council a special committee appointed to consider the question of 
establishing electric lighting in the town, advised the Council to 
adopt a scheme prepared by Mr. R. Hammond, upon which the 
initial outlay would be £30,000. Mr. Hammond anticipated a loss of 
£200 a year for three years, and a profit in the fourth ycar of £355, 
which would be increased as the demand for the light grew. There 
was strong opposition to the proposal. Mr. Lapp said it would 
seriously interfere with the gasworks, from which the Council derived 
£3,000 a year, and, considered as a whole, he thought the scheme 
would add from 1s. to 1s. 64. to the rates. The chairman said there 
could be no doubt that electricity was the light of the future. It 
would be sure tocome to the town, and he urged that the Council 
should not allow such a monopoly to pass into private hands. After 
a long discussion it was decided to convene a town's meeting, in 
order to ascertain the views of the ratepayers with regard to the 
outlay. The Board of Trade have intimated their intention to with- 
draw the powers given to the Council nine years ago if immediate use 
is not made of them. | 


Greenock.—The Pablic Loan Commissioners have 
granted the application of the Blectricity Department of the Police 
Board for a loan of £50,000. The money, which is to be repayable 
in 30 years, has been lent at 3 per cent. 

Haydock.—The District Council has deferred considera- 
tion of the terms quoted by the St. Helens Oorporatian for electric 


street lighting at Haydock. 


Henley.—Mr. Wilkinson has 
Town Council, in which he estimates 
lighting the town at £14,000. 


Hereford.—The Electric Lighting Committee reported 
to the Town Council on Tuesday last that the machinery was working 
very well, and there was every reason to ba satisfied with the manner 
in which the contracts had been carried out; current was being 
taken equivalent to 1,654 8-candie lamps, and agreements had been 
signed for a supply equivalent to an estimated additional 2,500 
8-candle lamps. Mr. Poulton's duties as clerk of works having ceased, 
it was decided that he should be engaged as the resident electrical 
engineer at £150 per annum. Oa the recommendation of the com- 
mittee, an honorarium of £105 was granted to the city surveyor (Mr. 
Jobn Parker), in recognition and as a mark of the Council's apprecia- 
tion Эе the services he has reudered in connection with the electrical 
wor 


II ford.—A Local Government Board inquiry was held on 
22nd ult., regarding the Oouncil’s application for powers to borrow 
£61,520 for electric lighting and tramway purposes. The details of 
the scheme were explained by Mr. W. O. О. Hawtayne, the consulting 
engineer, who estimated a gross annual profit of 24,237. 52 per cent. 
hag rui зану ae annual payment, wmon 5 £1,007 

profit. me ratepayers who opposed the project were repre- 
sented by counsel. 


resented a report to the 
e cost of electrical plant for 


India.—The E trains of the South Indian 
Бастар are to be lighted by electricity on the Stone syatem ; the 
price of tender is £638 per train. | 


Inverness.—The Town Council last week adopted the 
specification of Mr, Oraven, electrical engineer, for the lighting of 
Inverness by electricity, the motive power being steam. Toe town 
clerk was authorised to receive tenders for the installation, which 
will cost over £25,000. 


Leigh.—Current was switched on at the new electricity 
supply works on Tuesday afternoon. The installation has cost over 
£10,000, and is on the three-wire system at a pressure of 440 volts. 
At nt only the compulsory area under the Act (Market Street, 
Bradshaw Gate, Queen Street, Ohurch Street, and Reilway Road) is 
lit, but extensions are already projected. The charges are 7d. per 
unit for first hour and 24d. per unit afterwards. A Oommittee of 
the Town Council has also under consideration the question of 
electric traction. 


Malton.—The District Council has concluded an agree- 
ment with the Northern Counties Electrical Supply Company, 
granting it permission to apply to the Board of Trade for an order 
empoweriaog the company to establish works for the supply of elec- 
tricity within the Council's district. The company also covenanted 
to light a “compulsory area” of the town with electricity within 
two years from date, at a cost of 30 per cent. less than ia now being 


paid for gas. 
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Limerick.—Mr. Enright, who bas been appointed con- 
sulting engineer by the Oo tion, estimates the capital outlay _ 


трога 
required for an electric lighting system at £19,000. 


London, E.C.—HHoney contains the following para- 
graph :— 

The City of London Electric Lighting Company is full of fight, and between 
it and its opponents hard knocks are becoming the fashion. The directors 
bave перио a Bill which asks for the curious power to abolish the deprecia- 
tion and reserve funds of the company, and to apply the funds already accu- 
mulated for these purpores in any way that “the board of directors may 
determine.” The preamble to the Bill states that the obligations to provide 
them were undertaken by their predecessors, and were adopted by the com- 
pany in consideration of the Commissioners of Sewers granting it the exclusive 
right of supplying electricity for private purposes within the City of London 
during a period of 21 years. ow that opposition has been fostered the 
directors contend that it is just and expedient in the above circumstances that 
the company should be relieved from the obligations so imposed on them in 
relation to their accounts and the setting aside of depreciation and reserve 
funds. What do shareholders think of it ? 


Manchester.—The Lancashire Electric Power Company 
is going to try oncefmore to obtain an Act of Parliament for the 
supply of electricity to all Lancasbire south of the Ribble. The 
share capital will be £3,000,000, with £1,000,000 loan capital. The 
company proposes to build generating stations at St. Helens and 
Manchester, and not to obtain rights of exclusive "pni. A previous 
Bill was thrown out because of non-compliance with standing orders. 
Strong opposition to the measure will be renewed, to which end the 
public bodies affected will meet shortly. 


Monmouth.—The Town Council will shortly require 
another turbine and an engine cf 100 н.р. in addition to the extra 
turbine now on order, to supply the increased demand for private 
consumption of electric light. 


Newcastle-on-Tyne.— London is by no meansalone in its 
0 


experience of over electricity works, for some provincial towns 
are in the same boat. The Newcastle Leader complains that :— 

The short days appear to have put much too severe a strain on the plant of 
one at least of the Newcastle electric lighting companies. The light which, in 
the late afternoon and the early evening, it has been possible to obtain from two 


or three incandescent lamps, bas been scarcely superior to what might have 
been expected from so many halfpenny dips. 


Pen zance.—The Council has decided to expend £10,000 


as a first instalment in connection with the proposed electric lighting 
of the borough. 


Pickering.—The clerk to the Urban Council is to make 


inquiries as to the terms of the Newcastle-on-Tyne Electrical Supply 
Oompany for lighting the district electrically. 


Poplar.—The Poplar District Board has resolved to 
oppose, by petition, tbe Parliamentary plans in connection with 

e Charing Oross and Strand Blectricity Supply Company, 
London Oounty Tramways (Hast India Dcck Road), and the 
Whitechapel and Bow Railway. It was stated that the electric 
light company wished to lay mains down Bow Road with a view to 
reaching the City ; while, with regard to the tramways and the rail- 
way, the Board merely wished to obtain a locus standi. 


Ramsgate.—The Town Council has resolved to apply to 


the Board of Trade for a provisional order for suppl e cit 
within the borougb. 4 е т 


Rouen.—A twelfth Niclausse boiler has just been installed 
at the centzal station of the Société Normande de l'Electricité in 
Rouen. The plant comprises two 500. K.. Farcot-Brown steam 
dynamos, two 1, 000- f. F. Oarels-Thury ditto, and four 200. H. r. 
-Willans-Alioth ditto. 


Russia.—A central station has just been completed and 
p eee а Ше OWE О ce Тһе t, which has 

n supplied by Messrs. Siemens & Halske, of St. Petersburg, com- 
prises three 105-xw. steam dynamos. A feature of the installation is 
that the boilers are fired by naphtha. 


‘and that they had resolved to advertise for tenders for a daily supply 
p to March 25th. It was decided to 
approve the action of the committee. The Vestry further endorsed 
policy of the Housing Committee in giving instructions for the 
rooms in Provost Dwellings to be wired for electric lighting, all the 


tenants having applied for the work to be done. 


Stourbridge.—The District Council has decided to 
oppose the application of the Midland Electric Oorporation for 
Power Distribution, Limited, to obtain powers for lighting. 


Switzerland.—The municipal authorities of Lausanne 
are putting down a reserve plant at their central station, and have 
just invited tenders for two 400-н.р. steam engines and five 400-н.р. 


alternating dynamos. 


Sydney (N.8.W.).—The Sydney Daily Telegraph 8 


the em 


Maj 
of electric lighting for Bydney, as an unnecessary 
of municipal administration. e 
gentleman shall be paid 1,000 guineas fora six weeke’ visit to Sydney, 
and fivo guineas per day for any time beyond the period stated during 
which he may bo detained here. No doubt there are many competent 
men in this and the other colonies who would undertake the duties 
allotted to Major Cardew for considerably less payment. The City 
Oorporation has been so slow about moving in this matter electric 
far beyond the experimental stage here. There are 
operation a considerable number of large 


Town Council has directed the water 
watch water pipes at points most likely to be 

electric cables being laid near thereto. In future water 

as far distant as possible from sush cables. One 


affected 


nni. Сона which 

lam Lon made d November, The question of lighting 
ovem ber. questi € 

the Incandescent lamps all ht in the main streets was deferred. 


debenture stock. The 
into 50,000 £10 shares with the right to sub- 
divide these shares into preferred half-shares " and deferred half - 
hares.” Го ао de grids iin вар y within the area named, 


it is intended to three generating ons at Wallsend, Hebbum, 
and Whickham у. 

The South Shields Oouncil is communicating with all the local 
authorities su & conference for deciding upon joint 
action regarding the 


Uxbridge.—The Urban District Council an paise a 
resolution approving of an offer made by Messrs. Kincaid, Waller 
and Manville on behalf of the Uxbridge and District Development 
Byndicate, Limited, and consenting to the application of the syndi- 
cate to the Board of Trade for a 


visi order to supply elec- 
пе frp ape The price for public lighti will be 3d. per 
of Trade unit, and for private supply 7d. for the first 99 hours’ 


use of the maximum per quarter, and Sd. afterwards. Terms of pur- 
chase after 10 years are to be settled by arbitration. 


Wellingborough.—The District Council has come to 
terms with the Electrical Power Distribution Oompany, Limited, 
with regard to the lighting of the town. 


Wrerham.— The engineer’s estimate of the total cost of 
the electricity undertaking is £21,722 94. 7d. 


ELECTRIC TRACTION AND MOTIVE 
` POWER NOTES. 


Aberdeen.—The electrically-equi tramwa 
here last week is the George Street and 


the 


and also to adopt it in new districts. On the portion of the route from 
Bt. Nicholas В 


by 
sides of the double line of rails, and from Hutcheon Street to п 
Powis Terrace the wires are fixed by rosettes on one side 
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gement being rendered necessary in consequence of 
the buildings on the east side of the street being lower than on the 
west side. On the next section—from Powis Terrace to Kittybrewster 
Station—poles are placed on both sides of the route, and from this 
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current. Eight doubles 
‚ The average speed will be 


i i 
| 
Ң 
| 


1.—Тһе Town Council on Tuesday ado 
М = Electric Lighting Committee, which included & ооб 
bution to borrow £6,000 for new tramcars. 


overcome the 
— will necessitate the use .of single-deck cars. The sub- 
were of opinion that double-deck cars were far preferable 

fo single-deck ones, and that the road ways should, if possible, be 
meet the necessities of the case. It was decided to 


2,300 tons of rails, which was as much 


at the present time. 

t Railway Commissioners have sanc- 
wden Light Railway, made in 

last. Some modifications have been » the most im t 

exclusion of the clause enabling the Oolne Corpora- 


money for supplying energy in or outside 
with the consent of the Local Government Board, which 
forthcoming. 


Dublin.—An electric car off the line put the service out 
from 10 to 15 minntes on the 23rd ult. 


Germamy.—The contract for the establishment of a 
central power station in the town of Hemel in connection with the 
new electric tramways has been placed with the Nordische Elec- 
tricitats Gesellschaft of that town. The plant will comprise five 
2100-Е P. steam dynamos and a battery of accumulators. 

» near Drebkan, propose to 
the transport of coal from the pit to 


H 
i 
zi 
t 


i 
ty 
P 
| 

Е 


Tj 
ii 


the coal store at Cottbus. " 


Glasgew.—On Monday afternoon, at Springburn, two 


electric tramcars collided. were very serious, a little 
ured included her father, both oar 
car which was res ble for the 


aceident, it having got beyond control due, it Икте to" fallito 


Ав electric саг and a lorry collided on 23rd ult., the driver of the 
latter and his cart being injured. 


Hull.—The electric tram service was delayed for over 
an hour last week by an accident, ha ed to the conductor 


half 
placing the trolley on the " up ” instead down" wire, 


Leeds.—The Headingley and Chapeltown electric car 
service was to be started this week. 


Liverpool Overhead Railway.—The Liv l Over- 
head Railway Oompany have deposited a copy of their Bill to come 
before Parliament. It is proposed to construct two short extensions 
(1 mile 5 chains). The principal extension will be 4 furlongs 
7 chains, extending from the company’s northern railway 

the Seaforth passenger 


extension 
station of the Lanca- 


Branch Dock. The company also widen their existing 
railway near Pierhead Station, and ese purposes power is sought 
to raise £160,000 additional share and loan capital, of which £120, 
will be raised as ordinary capital. 


Londom.—An estimate prepared on behalf of London 
Oounty Oouncil's tramway scheme gives £3,000,000 as the sum neces- 
sary for the of the Bill, but it is not proposed to spend 
more than £250,000 before September 30th, 1901. 


everything in the of Portsmouth, Portsea, and Cosham were 
also taken over. the municipal officials were not authorised to do. 
The tramway undertakings which the Corporation were to have taken 
over cover 11 miles of streets, and inclu sidings and double lines 
there are some 15 miles of tramways. The rolling stock consists of 
about y tramcars, and сш! ате = ut 300 cen hic: по саш. 
buses, hearses, mourning coaches and carriages number about 40. 
wages bill totals LIP to £370 per week. Pending the settlement of 
the difference w has arisen between the vendors and the Corpora- 
tion, the tramway service is being carried on by the company. It is 
underatood that several counsel have been consulted as to the proper 
construction 62 be placed upon the Act, and unless the es can 
. will have to be determined in a 
court of law. oco gamer ese, иШ юну 
Sir Р. Bramwell, who has been appointed arbitrator. | 


St. Helens (Lancs.).—The Corporation have reoeived an 
intimation from the Board of Trade that Mr. A. P. Trotter, their 
electrical adviser, will visit St. Helens to hold an inquiry into the 
рр of the Corporation for sanction to borrow £25,000 for 

purpose of electric traction. 


South Lancashire.—The daily press says that several 
tramway companies intend, with the consent of nearly 30 manicipal, 
urban, and rural authorities, applying to Parliament for powers to 
construct networks of electrical tramways, to practically cover the 
whole of Southern L with a total area of about 120 miles. 


The cost of construction and equipment is stated to be put at not far 
short of 14 million. 


South Staffordshire.—A Bill has now been deposited on 
behalf of the South Staffordshire Tramways Company, under which 
it is proposed to confer powers upon their lessees, with the consent 
of the local authorities, to reconstruct and adapt the tramways, so 
that the same may be worked by electrical power. 


Sydney (N.S.W.).—From a recent issue of the Sydney 
Daily Telegraph we gather that the Minister for Works (Mr. E. W. 


O’Suilivan) has received a supplementary report on the George Street 


tram from the president of the Board of Inquiry (Prof. W. H. 
Warren). The report first of all ssts out the matters on which the 
Board had to inquire, namely :— 


(1) The question of d ; (3) the various steps taken from time to time to 
complete the work in a businesslike and satisfactory manner, and the delay 
which has oocurred in opening the line; (8) the failures which have taken place 
in carrying out the necessary testa. 


The Board report that they “consider the design to be excellent, 
and it is in accordance the best modern practice in electrical 


tramways.” Regarding the question cf delay, they say :— 


We consider that the various steps taken from time to time to complete the 
work were not businesslike, for the reasons fully dealt with in the report, viz. :— 
(a) The early ordering of the generators, and urging the contractors to expedite 
delivery without at the same time making adequate arrangements for the com- 
pletion of the buildings in which they were to be erected. (b) The letting of such 
a number of contracte, thus dividing the responsibility and rendering it 
difficult to avoid the various contractors interfering with each other. (с) в 
primary cause of the delay іп opening the line was the adoption of the complete 
scheme at Ultimo, which is over five times greater than that originally contem- 
plated merely for the George and Harris Streots tramways. The alteration of 
the unit from 800 xw. to 850 kw., which caused six months’ delay in consequence 
of the necessary dimensions of the larger machinery not being sapplied with 
the tender. Until these particulars arrived from America it was impossible to 


poe far with the plans and specifications for the power house. We consider, 
ho п 


electrical machinery, the 


Regarding the matter of the tests, the Board farther reported :— 


(a) Up to the time of sending in this report, the plant was not in a oondition 
to warrant the 1 of the tests ulred by the specification. The 
engines had failed repeatedly to develop fuli power, owing to heating of the 
crank-pin bearings. Two of the engines and generators were loaded up to full 
power on November 8th without heating, and, us far as we could ascertain, were 
ready for service. г With regard to the permanent way, the feeder junction 
boxes have develo defects in insulation which are at present being remedied 
the contractors. The design of th i 


y ese boxes, and the method of insulating 
the joints, are defective. (c) 


he switches at cross-over roads did not work 
smoothly during the trial trip, but these may improve with traffic. (d) The 
1 at Circular Quay can be traversed by the tramcars without difficulty. 
(e) The methods adopted in wiring behind the switchboard are not in accord- 
ance with the best praotice, in view of the risks from fire. (f) We consider 
that it would not be advisable to apply the insulation teste recommended by the 
Railway Commissioners—namely, 2550 volts— until the generators have been 
running under load for at least a month, and are thoroughly dry. 


Finally, the Board reported that, although a considerable amount 
of work yet remained to be done at the Ultimo power house before 
it was comple finished, they were unable to see any reason why 
this work should not be in a fit condition, and the feeder janction 
оре ког ю that traffic might be safely commenced by December 

st at t 


Todmordeu.—Electric lighting and tram proposals will 
occupy the attention of the Council very shortly. 


Wellingborough.—The British Electric Traction Com- 
pany has served the Council with notice of intention to apply for an 


ie ee it to construct а tramway in Wollingb rough aud 
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TELEGRAPH AND TELEPHONE NOTES. 


Cables in the Far East.—The New York Herald pub- 
lishes a despatch from Washington stating that, tbrough the British 
Government, the Ejastern Extension Cable Oompany has submitted 
claims for subsidies allowed in the concessions granted to it by 
Spaiv, and bas protested against the laying of cables in the Philip- 
pines. The Herald's correspondent adds that the claim will certainly 
not be granted. 


The Chinese Telegraph System.— According to advices 
received in St. Petersburg, vid Khabarovek, a Shangbai newspaper 
publishes an article, in which the anion of the French Indo-Chinese 
telegraph lines with those of Russia in Biberia is projected. The 
article statee, says the Jforning Розі, that Ohina is joined to Russia 
by three, and will soon be joined to her by four, Continental telegraph 
lines, the tariff of which is considerably lower than that of sea cables. 
If the Indo-Chinese lines were connected with the nearest Russian 
telegraph station, the question of Continental telegraphy would be 
solved. Official French telegrams could then be transmitted to 
Russia vid Ohna. France could obtain the right, by negotiations 
with China and Russia, to have her own wire included in the Chinese 
system. "The article concludes by saying that the undertaking could 
be carried out by the French Administration, or by a contractor, with 
the support of the Government. 


The Pacific Cable Question.—The Toronto Globe has 
drawn attention to the inexplicable delay in the matter of the Pacific 
cable. It is nearly six months since the British people were told that 
the Home Government bad reversed its attitude, had thrown over- 
board the Eastern Extension monopoly, and had undertaken with 
Osnada and the Australian Colonies to put the cable through without 
further difficulty. It is time to inquire what has been done since 
then. Isthe cable being manufactured, and where? When will the 
actual laying of the cable commence? When will Canada be able to 
communicate freely every hour of the day with Australia and New 
Zealand over an ali-British wire? Has anything whatever been done 
since last midsummer, or will anything more be heard of it for 
another six months? These are all questions in which the public 
are interested, and they demand answers. When Mr. Mulock brought 
the matter before Parliament last session, and obtained all the powers 
the Government asked, the country was led to understand that all 
difficulties were at an end. Parliament was a unit in favour of the 
cable, and in the satisfaction felt that at last it was to be laid. What 
now blocks the way? Verily this masterly inactivity and delay is 
amazing, but it may have its serious side if carried too far. It may, 
indeed, be discovered, when too late, to be unwise, and worse, to trifi3 
with the whole Colonial people in the interests of a huge and influential 
monopoly in London. 


Landline Communication with China.—A St. Petere- 
burg correspondent of the Globe telegraphs as follows:—" The tele- 
graph line between Kiakhta and Peking is completed.” In one line of 
six words the Russian journals anncunce the establishment of direct 
telegraphic communication between Russian territory and Peking. 
The progress of the work has been kept secret, as may be judged 
by the fact that on December 11th it was announced here that this 
line would be in full working order in a few months. 


Reduction of Rates to Australia.—The South Aus- 
tralian Government has accepted the following proposals by the 
Eastern Extension Telegraph Company :— 


1. To at once reduce the telegraph rates to the whole of Australia, including 
Tasmania, to a uniform tariff of 4s. per word on private or ordinary messages, 
Bs. per word on Government messages, and 1s. 6d. per word on press messages, 
subject to further reductions explained in telegrams from Mr. Hesse. 

2, To lay a cable from South Africa (Durban), viá Mauritius, Rodrigues, and 
Cocos Islands, to Fremantle and Glenelg. 


. The Government will also lower international charges in South 
Australia from 7d., 5d., and 4d., to 5d., 4d., and 3d. per word for 
private, Government, and press messages respectively. 

The company agrees to make step by step reductions on the 
following basis:— 


1. If the associated companies’ receipts from the Australasian traffic in 1898, 
1899, and 1900 are maintained, the rate to be reduced to 3s. 6d. in 1901. 2. If the 
average receipts maintain £350,000 in 1899, 1900, and 1901, the charge on the 
messages to be reduced in 1902 to 35. 8. If the average receipts are maintained 
at 4350, 000 in 1000, 1901, and 1902, the charge to be still further reduced in 1903 
to 2s. 6d. 4. Should the average receipts not keep up to £850,000, any one of 
the above reductions would be postponed until the receipts average the standard 
figure of £350,000 for three consecutive years, 


In New Bouth Wales it appears, however, that the Government do 
not propose, without examination, to hand over control of inter- 
national telegrams to the company which has hitherto had the matter 
entirely in its hands. We read that the Premier, replying in the 
Assembly to Mr. Sattor, who asked, without notice, if the 
G»vernment haa come to any decision upon the proposal made by the 
Eastern Extension Company to lay a cable from the Cape to these 
colonies, said it had been to a very large extent dealt with by the 
Postmaster-General. A telegram had been received that would 
require further consideration. Mr. Oann wished to know if, before 
completing negotiations, the Premier would give the House an oppor- 
tunity cf saying whether the cable company should be allowed to 
deliver its own messages. Mr. Lyne said at the present moment he 
did not know what was underlying the question. He did not want 
to make a promise that, after maturer consideration, he might regret 
a made. He hoped the matter would be thoroughly thrashed 
ou 


Reserved Telegraphists in South Afcica—A cor- 
respondent (J. L. du Plat Taylor) of the Times writes to say that his 
old regiment, the Post Office Volunteers, is furnishing to the forces 


^in South Africa a coatingent of skilled telegraphists, who are 


embodied in the Telegraph Battalion ce hr Engineers. This corps, 
known as the “Corps of Reserved лү 100 strong, is 
recruited from the efficient members of the telegraph companies of 
the Post Office Volunteers. They enlist in the Royal Engineers, 
and, in peace time, are at once transferred to the Reserve. As 
soldiers in the Telegraph Battalion Royal Engineers the members of 
the corps have already twice served in campaigns in Egypt—Nile 
and Suakin—to the satisfaction of the officers under whom they 
served. 


Telegraphic Interruptions and Repairs:— 
; Down. 


CABLES Repaired, 
West Inpres :— 
Jamaica-Colon eee eee Фое June 90, 1899 ee 600 
inidad-Demerara (1891 dupli- 
cate) „өө II eee eee Oct. 23, 1899 eee eee 
SOUTH AFRICAN :— 
Zansibar-Mom basa eee 006 Oct. 26, 1899 eee өөө 
Mosambique-Lourenco-Marques Dec. 17, 1899 ... $us 
Oayenne-Pinheiro ... sss .. Oct. 11, 1899  ... T 
Latakia-Oyprus 558 ЗЗА ... June 20, 1899 ... — 
Gibraltar-Tangier ... ес .. Jan. 1, 1900 $5 
Tarifa-Tangier “л .. Jan. 3, 1900 ... oes 
LANDLINNES. 


Wrst Inps :— 
Communication with Les Cayes 
(Haiti ) ... "e ie . Nov. 21, 1899 ... see 


Communication with Mafeking 
and beyond  .. m . . Oct, 18, 1899  ... "m 


beyond Orange River ... .. Оф. 18, 1809  ... ва 
Communication with п of 
Mooi River (Natal) .. Oct. 22, 1899 ... 885 
Colombian Government lines to 
Bogota  ... Lis os .. Oct. 21, 1899  ... сез 
Communication with Colombia .. Nov. 6, 1899 ... us 
Communication with Valentia 
(Venezuela) PR "m ... Nov. 18, 1899 ... i 


· Telegrams to St. Helena and Ascension.—Tuesday’s 
(‘a-ette contains the following notice :—" Telegraphic communication 
having been established with Bt. Helena and Ascension vii Oape 
Town, the following rate is chargeable :—St. Helena or Ascension 
(Eastern Company, Direct Spanish Company, vid France), 7s. per 
word.” 


Wireless Telegraphy.—The Times correspondent at 
Modder River sends some further news regarding the wireless tele- 
graph apparatus. His communication is dated December 23rd : — 
“ Ex ents made with wireless кару have shown that the 


railway orto a wire fence, thus increasing the area 


of 
` using sino troughs filled with wet earth. The fall of rain, which 


now overdue, will facilitate the working. The Boer plant confiscated 
was made by Siemens & Halske, not by Signor Marconi." 


OONTRAOTS OPEN. 


Aberdeen. — January 22nd. The Electric Lighting 
Oommittee wants tenders for a 420-xw. direct coupled continuous 
current dynamo. See ‘Official Notices” to-day. 


Accrington.—January 10th. The Town Hall Committee 
invites ten for the switchboards, wiring and other works and 
appliances necessary for the electric light installation in the Town 
Hall. For specification, and to view the various rooms, apply to the 
Borough Surveyor, Town Hall. 


Barking.—January 23rd. The Urban District Council 
wants tenders for two continuous current transformers and switch- 
gear, underground cables and roadworks for the Oreeksmouth electric 
lighting extension. See Official Notices” December 29th. 


Barnes.—January 9th, The Urban District Council is 
inviting tenders for the supply and erection of :— (Section A) 
boilers ; (B) steam dynamos and switchboard; (O) storage batteries; 
(D) cables, &c. Only those firms with plant of a similar siso and 
type working satisfactorily in other electricity works will be allowed 
to tender. Specifications, &., of the Sarveyor, Council Offices, High 
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Strest, Mortlake, on deposit of £1 1s. for each section. Plans, speci- 
fications, &с., may be inspected at the offices of the engineer, Mr. 
William Fairley, 53, Victoria Street, 8.W. А 


Beira. — The Companhia de Mocambique is inviting 
tenders for laying down plant for electrically lighting the town of 
Beira (Portuguese East Africa) and for working same for 25 years. 
Gee “Official Notices” this week. 


Belfast.— February 8th. The Electric Committee wants 
tenders for 400- Kw. steam dynamos. See our Official Notices to-day. 


Bermondsey.—January 18th. The Vestry wants tenders 
for the construction, &, of a dust destructor, with furnaces, water- 
tabe boilers, economiser, fans and forced draught appliances, in con- 
section with the electricity supply undertaking. See "Official 
Notices " December 15th. 


Birkenhead.—January 16th. The Corporation is invit- 
ing tenders for the constzuction of a new electricity generating station 
in connection with the electric tramways. 


20th. The District Council wants 
boilers, economiser, pumps, pipe work, 
two 200-kw. and one 100-kw. dynamos, motor bocsters, battery, switch- 
board, 15-ton traveller, mains and road work, aro lampa and posts, 
and station lighting. See Official Notices December 15th. 


Helbourne.—March Ist. The Corporation is wanting 
Бем lends, accumulators, 44, for electric lighting. Seo "Oficial 
8, accum -, for : ч 
Notions December 22nd. : 


Newcastle-on-Tyne.—January 24th. The Corporation 
the rails, 77 e 
BU А 

Bee " Official Notices * Deoeniber Mad. E ы 


Plymouth. — January 8lst. The Corporation wants 
tenders for a 500-кү. steam dynamo (motor genere &o.); a 500- 
w. steam alternator, &c.; accumulators; Lancashire boilers and 
equipment; mains. See "Official Notices " to-day. 


Salford.—January 8th. The School Board invites tenders 
for the electric lighting of the new schools in Grecian Street North, 
Lower Broughton. See “ Official Notices” December 22nd. 


Sheffield .—January 20th. The Electric Lighting 
mittes invites tenders for steam and exhaust pipes and jet condenser 
for the electricity works. See Official Notices to-day. 


Spain.— January 16th. Tenders are being invited until 


January 16th by the municipal authorities of Utrera for the conoer- 


Tunbridge Wells.— January 15th. The Corporation 
invites tenders for condensing plant to deal with 30,000 lbs. of steam 
per hour. Bee "Official Notices" December 22nd. 


Tunbridge Wells.— January 25th. The Corporation 
wants tenders for а 400. xw. steam alternator. See Official Notices” 


to-day | 
» сеа аге wanted for free yiring Poe 
ie Notices ” December 29th. SS 
Sees 
FORTHOOMING EVENTS. 


Tuesday, January 9th.— At 8 p.m. The Institution of Civil 
Papers: — The Purification of Water after its use in 
Manufactories,” by Reginald A. Tatton, M. Inst. O. E.; 
в. ts on the Purification of Waste Water 

from Factories,” by W. О. E. Meade-King, M.Inst.O.E. 


Thursday, January 11th.—The Institution of Electrical En Е 
Report of the Institution’s visit to Switzerland. The 
% will be 
opened . Crompton, by mparison between 
eres in Electrical Engineer- 

Friday, January 19th.—At 8 p.m. Institution of Civil Engineers, 
Students meeting. Address by Prof. T. Olaxton Fidler. 
M. Inst. O. B., on The Theory of Structures and Strength 
of Materials." 


A NOTE ON THE ELECTRICAL RESISTIVITY 
OF ELECTROLYTIC NICKEL.” 


By J. A. FLEMING, M. A., D.Bc., F. R. S. 
Prof. of Electrical Engineering, University College, London. 


THE numerical values assigned by various experimentalists for the 
mass or volume electrical resistivity of certain metals differ very 
considerably. Some metals are without much difficulty prepared as 
often as required in a state of such chemical purity, and brought so 
easily into similar physical conditions as to anne and density, 
that determinations made by different observers of their resistivity or 
specific electrical resistance are nearly identical. 

Matthiessen’s long-accepted value for the mass resistivity of 
copper in the form of hard-drawn wire, viz., 0'14493 standard obm 
per metre-gramme, was substantially confirmed by the more recent 
work of Mr. T. O. Fitspatrick.t Even the purest electrolytic copper 
now obtainable in an annealed condition does not show an electric 
conductivity more than 3 per cent. greater than that of a similar 
character prepared 35 years ago by Matthiessen. 

In research carried out in the years 1892 and 1893 by the author in 
conjunction with Prof. Dewar, careful redeterminations were made of 
the volume-resistivity at OO. of all ordinary metals, taken for the 
с рав in an annealed condition and in a state of great chemical 
purity. 

The values so obtained for the electrical volume-resistivity of silver, 
copper, gold, alaminiam, sinc, platinum, tin, lead, magnesium, and iron 
agreed fairly well with the values given Matthiessen, and quoted 
in most of the treatises on electricity. resistivity of cadmium, 
as given by us, was, however, considerably larger than that usually 
stated, although our sample of cadmium was very carefully pre- 


In the case of nickel, the purest nickel we were able to obtain was 


that prepared from nickel-carbonyl. Dr. Ludwig Mond, F. R. S., was 
so kind as to furnish us with two tubes of this nickel. It was found, 


periments, and simply calculated the resistivity at other tem 


a sample of nickel wire which he had electrolytically from 
a hot solution of very carefull nickelous chloride. The 
lytic metal was annealed heating in an atmosphere of 


The nickel wire so p annealed is as soft as a silver wire. 
It had a fairly uniform of about 0:01 inch, and a length of 
nearly 250 cm. 


VVV 


DIAMETBAL MEASUREMENTS OF NIOKBL Wm, as READ BY 
MICROSCOPE aT REGULAR IxTeRvars OF ABOUT 5 cm. 


i | Di r 
Obs Diameter | Obs 12 
1 0:0097 26 0:0100 
2 0 0097 27 0 0096 
3 | 0 06975 98 0:0098 
4 0:0107 29 | 0:0093 
b 0 0100 30 0 0099 
6 0 0098 31 | 0 0102 
7 0 0100 32 0:0098 
8 0:01015 33 | 000975 
9 0:01015 34 | 0:0095 
lO | 0 0100 35 0:0098 1 
11 0 0098 36 000985 
12 0 0100 37 0:00965 
13 0 01015 38 0:0098 
14 0:0099 39 0 00985 
15 0 0101 | 40 00101 
16 0 0099 | 41 0 0096 
17 0:0099 | 42 0:0094 
18 | 0 01005 | 43 0 0098 
19 0 0097 | 44 0:0098 
20 0 0098 | 45 0 00995 
21 0 0098 ! 46 0 0098 
22 0 00985 | 47 0 0098 
23 0 0101 | 48 0 0096 
24 0 0100 49 0 0099 
25 0:01005 : 50 0 0101 


* Read before tbe Royal Society on December 14th, 1899. 
+ See B. A. Report,“ 1864, or Phil. Mag, 1865. 

18:e “B.A. Report,” Leeds, 1890, or ExxcratoaL Rxvnw, 
Vol, 27, p. 357, 1890. 
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The mean diameter of the wire, as obtained from the above 50 
readings, was 000985 inch. This was checked by taking the density 
e the wire with all the usaal precautions for obtaining a correct 

ue. 

The length, weight in air, and weight in water were determined to 
be as follows:— 


Length of the wire .. 24698 om. 
Weight in air 11163 grammes 
Weight in water at 18° О E suspension | 100175 „ 
Weight of suspension i 0:1000 i 
Weight of wire at 18° O. in water .. 099175 „ 


From the above observations the density was found to be 8 96 at 
18° О. The mean diameter calculated from the length and density is 
then 0:00997 inch. Henoe we have: 


Mean diameter from micrometer measurement. 0:00985 inch. 
Mean diameter by enn gravity and length 
measurement - 0:00997 „ 


The mean of both means is 000991 inch - = 0 02567 ош. This last 
number was taken as the value of the mean diameter. 


И 
AU 
PEAT 
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Fic. 1.—Тамривдтпвв RESISTANCE Осатя FOB ELECTBOLYTIO 
NiokmL 912и. 


The nickel wire was then soldered to thick copper leadiog-in 
ле i wound on a frame of a kind о на for immersion іп 

q 

A description of this particular kind of resistance coil, which has 
proved itself to be exceedingly suitable for low temperature work, 
was given in a paper describing. the result of numerous observations 
on the resistivity of metals at low temperatures, published by Prof. 
Dewar and the present author in 1893.* 
A. сой having been thus constructed, ita resistance was taken at 

various temperatures in a bath of рагаћ о oil, and the results are as 


yore 


A М 5d M A7? 1 


O 44 МГ A) AM AM At AN "d 


Fig, 2.—Тимраватсвв БКавізтлнои Освуя ron Swan's ELEOCTBO- 
LYTIO №Мокиг, Wiem (Range 0 — 100° О.) 


shown in the table below. The temperature of the bath was measured 
at the same time by means of a platinum thermometer (ri) used in 
previous researches. 
The conversion of the platinum temperatures into centigrade tem- 
poarre was effected by means of a table drawa up by Mr. J. 
ton Dickson f for this thermometer. 


* Bee Phil. Mag, September, 1898, p. 279, “ Оп the Resistance of 
Metals and Alloys 42 1 mperatures approaching the Absolute pane 
T Phil. Maj , June, 1898. 


TL 
ШТ ШТИП 
| ШШ 


The measurement of VVT 
and — 182 5°) was obtained by measuring the coil чїй air and 
melting CO, at the Royal Iostitution Laboratories, by permis- 
sion of Prof. Dawar. 


OBSERVATIONS OX THE Resistance OF ErmormoLYTIO NICKEL 


WII. 
E onl А оташаш шей. yous { 
i mpera m n 
ае кк 70. С.О В. unite. 
1 3 4284 1 057 1 232 6,974 
2 3 7563 18 489 18 29 7,641 
8 3:9470 28:676 28 32 8,029 
4 4:1109 36:959 36 51 8,363 
5 4:3506 48 740 48 21 8,850 
6 4:5679 68473 58 23 9,292 
7 4:5778 59 816 58 78 9,312 
8 4 7493 67 384 66:85 9,661 
9 60103 80:550 8011 10,253 
10 5:2018 88:587 88:25 10,582 
11 5°3°00 93 544 93 29 0,782 
12 5'3883 95 731 94:88 10,961 
13 5:2379 89:289 88 97 10,655 
14 5:0094 78 482 78°02 10,190 
15 47273 66 700 6617 9,616 
16 4 5260 57:151 56°61 ‚907 
17 43586 48 704 48:18 8,865 
18 4:1323 37 906 37 44 8,406 
19 3 9620 31 226 30:83 8,060 
20 3 8112 21:550 21:30 7,763 
21 9 4318 2 205 2 35 6,981 
22 2090 — 80°72 — 78°23 4,261 
23 0°710 —196:89 —1895 1,444 


The total resistance of the nickel calculated from the above 
observations is set out in the form of a аы (fig. 1), having resist- 
ance as ordinates and temperature as abscisse 

The curves are сте both for temperature in centigrade degrees 
and temperature in piatinum degrees. The curve shows that the 
resistance is falling steadily downwards to a zro value as the abso- 
lute zero of temperature is approached. 

Ia fig. 2 the portion of the curve between 0° O. and 100° O. is 
shown on an enlarged scale. In fig. 3 the volume resistivity is set 
out in terms of temperature. 

The results show the volume resistivity or resistance per centi- 
metre cubs of this electrolytic nickel at 0° O. is 6,935 C. G. S. units. 

The average temperature coefficient between 0° G. and 100° O. is 


0 00618. 

The above DUE TRO indicate tbat this electrolytic nickel, as pre- 
pared by Mr. Swan, has an exceedingly different and much lower 
resistivity than а bat employed for test by Matthiessen 


The value cf the mean temperature. coefficient of the nical wah im 
the experiments of Fleming and Dewar in 1893, and рр by 
Dr. Ludwig Mond, was 000622 ° between 0° О. and 100° О. It 
clear, therefore, that some extraordinary electrical difference exists 
between nickel” as it сап now be produced electrolytically, and nickel 
as 16 was 13 by Matthiessen for his experiments. 

It would be interesting to ascertain any specimen of nickel 
known to have been used by for his experiments still 
exists, and if so, to discover the nature of the impurity (if inparity 
was present), or at least the physical difference, which caused his 


кта. 3.—ErmorBoLYrto Nioxs Wms (Curve to obtain р at 0° O.) 


nickel to have nearly double the electrical resistivity of that which 
бап по де pices 
esire to record my thanks to Mr. J. E. P d to Mr. A. 
Blok for assistance in these ex te. е 
Note added December 1 1899. —Bince writiog the above short 
paper, I have discovered in paper by Messrs. A. Matthiessen and 
O. Vogt, f а reference to oo the sain of nickel with which the present 
nda d figure for its resistivity was evidently obtained. 


* Phil, Mag , September, 1893. 
T РАЙ. Trans. Коу. Soc., 1869, p. 384. 
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This paper is entitled “On the Influence of Temperature on the 
Electric Oonducting Power of Iron and Thallium,” and its title 
.. a reference to the resistivity 

Messrs. Matthiessen and Vogt 
posed cbemically pure nickel and cobalt wires prepared by M. Deville 


behaviour gave them 
nickel and cobalt were not pure. They 
8 of the nickel as 13:11 at 0° O., taking 


as 100. 
wn silver has a volume resistivity of 1,620 C. G. B. 
Matthiessen and Vogt's value for the 
nickel would be 12,357 C. d. S. units at 
number very close to that usually given in tables 


VVV per that they hope to be able 

electrolytically, and obtain a value for its 

resistivity. I have been unable to discover, however, that 

they ever carried ont their intention. Atany rate, the number which 

give for the electrical volume resistivity of this nickel of the 

of which thay evidently had suspicions, has been accepted for 
last 36 years as the true value. 


NOTES. 


The Resistance meet OF Iron Wires to Alter- 
per under this title is contributed 
y Mr. Ernest Merritt. As a matter 


their exact bearing is obscured by the 
The conduction of an alternating current 

an iron wire is an interesting and important case of con- 
duction in a highly inductive circuit, and has, of course, an 
i iate practical bearing on telegraphy and telephony. 
It is particularly 5 observe in Mr. Merritt’s 
diagrams that the difference between the resistance and the 
impedance varies with the intensity of the current and the 
corresponding рту of the iron, very much as would 
be predicted from general considerations of the ordinary 
magnetisation curves. 


undertakers supplying at 100 volts; a change to 200 volts would make 

it possible to connect about 

with a saving of about £600 

immense value to the undertakers 

local authority, in giving its consent to such a ohsn 
the necessary changes in consumers’ 

the expense of the undertakers. Whera 

in a district, the interests of consumersas 
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, being in favour of the eee nie al because of its desire 
the inconvenience caused 
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tions 
the supply. Here is the weak- 
the consumers’ point of view. In 
that the undertakers should 
on mains, and in London inter- 
to be reduced to a minimum. 
should have all the 
her pressure while consumers are at 
though not at s a disadvantage as “ Consumer” 
out. authorities should combine to obtain the 
deal with this matter in a fair and sensible 
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* The numerical values of the specific resistance of nickel given in 
authors are not quite identical, yet all 
80 far found are stated to be derived from Matthiessen's ts. 


А Landolt and Bórnstein give one 
value equivalent to 12,757 at 0° O. from the ratio of conductivity of 
m 


nickel to that of mercury, and another equivalent to 12,014 at 0° O., 
re емине the conductivity of hard drawn silver to 


v 


An Electrical Fire.—In our issue of December 22nd we 
referred to the electrical fire described by Mr. Montagu 
Crackanthorpe, Q.C., inthe “ Correspondence ” oolumns of the 
Times. This letter coming оп the top of other letters which 
were sro велин about the ор or low voltage of 
supply (already dealt with by us editorially) has received 
considerable attention in the Press, and led to quite an 
extended discussion in the Times. The breadth no less than 
the importance of the subject raised is shown by the signa- 
tures of the various contributors, for, starting with a O.., 
the discussion is taken up by the President of the Institution 
of Electrical Engineers, fire insurance inspectors, a M. I. E. E., 
an architect, a consumer, and others. No subject seems so 
fruitful of ba con and discussion as this question of 
“ good or electric wiring.” Each contributor presents 
his pet remedy, such as: No wires between floors,. lead- 
covered wires, non-inflammable wood casing, the prohibition 
of wood casing, the use of non-conducting fire and water- 
Шо tubes, periodical testing of wires, an electrical testing 

partment of the London County Council to examine 
wiring systems and make reports to ratepayers on fire possi- 
bility, a general agreement in respect to rules, employment 
of a consulting electrician, decrease of voltage from 200 to 
100 volte—these аге a few of the suggestions, each having 
some point of use and interest. The above offer evidence of a 
general unsettlednees of ** faith and principle," but each falls 
to the ground by lack of uniformity of opinion, and the main 
effect of the discussion is only to increase the obstinacy 
and dogmatism of each debater. The fact that this 
“wiring question” periodically forces itself to the front 
shows that we have in it a problem which must be of vital 
interest to the general development of the electrical 
industry, and although the tendency in the past has been to 
“shelve” it and await a general consensus of ори, each 
recurrence of the discussion shows how acute and widespread 
is the interest in it. We do not go so far as one of our 
contemporarier, which believes that at this moment the 
“popularity of electric lighting is threatened,” but it is 
evident that the time and occasion is close upon us when 
some effective solution of the wiring question must be found. 
The solution must be such as will benefit the electrical pro- 
feasion and public alike. “ Low first cost and safety" are 
the chief requirements of the publio, whilst ** simple effective 
construction,” “scientific utilisation of material, per- 
manence, and “competitive value are the main qualities 
requisite for the satisfaction of the electrical trade interests. 
This is the question which has to be thoroughly discussed 
and elucidated in the nt development of our knowledge 
and with the material at our disposal—which system of 
wiring best supplies or. will ultimately fulfil the above- 
mentioned requisitea. How shall this ba determined and 
who shall settle it? 


Personal.—Mr. C. P. Sparks, the new chief engineer to 
the County of London and Brush Provinoial Electric Light- 
ing Oompany, Limited, has been appointed consulting 
engineer to the Richmond (Surrey) Electric Light and Power 
Company, Limited. 

For the post of resident engineer and clerk of works for 
the Huddersfield Corporation electric tramways there were 
18 applicants. The ways Committee has recommended 
the appointment of Mr. H. N. Thomas, of Douglas, super- 
intending engineer to the Isle of Man Tramways Company. 


Mr. Britton, assistant engineer at the Southampton elec- 
tricity works, has been appointed chief at Barking. Mr. 
F. R. Bridger, second assistant, takes Mr. Britton’s place 
at Southampton, and Mr. 8. L. Smith becomes second 
assistant. 


Electric Rivetters Wanted.—4À oo ndent writes to 
us as follows: Some time ago I received an inquiry for 
electric rivetters specially suitable for bridge building. 
Having no experience in this kind of electric machinery, I 
shall be greatly indebted to you if you will kindly inform 
me of good reliable makers who make electric rivetters a 
speciality.” Perhapssome of our readers or advertisers may 
be able to render servioe to our correspondent in this 
matter. 
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Electric Avenue, Brixton.—The Christmas decorations of 
this busy thoroughfare in South London were more elaborate 
than in previous years. There was a large cartoon in the 
centre of the street ; on one side, a figure of Britannia 
standing on African soil holding a wreath in each hand 
over the heads of а soldier and a sailor, with the legend 
underneath, “Success to Our Heroes.” On the other side 
was the British Lion giving chase to Oom Paul. The picture 
was illuminated by four powerful arc lamps. The street was 
festooned across with evergreens, much as usual, but at 
intervals along the verandah there were 28 stars painted with 
floral designs, each lighted with three 16-c P. incandescents. 
There were also 64 smaller stars each lighted by a 32. C. p. lamp, 
and Ohristmas trees on the front, lighted by various 
coloured 16-c.P.s 30 lights on each tree. Мг. 
Ohristie, the engineer-in-charge of the Avenue station, 
was, as usual, responsible for the transformation of the 
busiest of business places into a veritable fairyland, but 
some ill-natured critics were unpatriotic enough to suggest 
that the position of the Lion and Oom Paul should have been 
reversed. The artist was merely premature, that is all. 
When the good time comes for the lion and the lamb to lie 
down together, “I guess," said the Yankee, it will be with 
the lamb inside the lion," so let Kruger take heed, lest he 
too should meet a like fate. 


Lecture.—The week before Jast Mr. Price, superinten- 
dent of the electricity works, lectured at Portsmouth on 
Electricity: the Portsmouth Supply.” The lecture was 
delivered under the auspices of the St. Thomas's Ward 
Municipal Association. Mr. Alderman Ellis followed with 
some remarks regarding tke policy of the Tramways Com- 
mittee in adopting а separate station instead of. taking 
current from the lighting station. That policy, he said, was 
а wrong one. 


Finsbury Technical College.— The College classes 
re-open on Monday, January 8th. There will be lectures on 
Monday nights on “ Continuous Current Machines” and 
“Arc Lamps;" and on Wednesday nights on “ Design of 
E'ectro-magnets." There is to be a special course of lec- 
turea by Dr. Dvorkowitz in February and March on 
* Petroleum." 


E.M.F. of the Clark Cell.—We referred some time ago 
to a determination by Paterson and Guthe of the electro- 
chemical equivalent of silver by means of a new electro- 
dynamometer of refined construction. The result of this 
determination was 0:0011192 gm. ampere, per sec., as 
against Glazebrook and Skinner's value, 0001118. Messrs. 
Carhart and Guthe have now used the same electro- 
dynamometer to determine in absolute measure the electro- 
motive force of the Olark cell, and have obtained a value of 
1:4383 at 15° О. as a mean of three measurements agreeing 
with the mean within one part in 6,000. Glazebrook an 
Skinner found a value 1°4342 volts at 15° О, by a method 
based on their previous determinations of the silver equiva- 
lent. Carhart and Guthe find that if their value of the silver 
equivalent, corrected by an observation of Kahle's to corre- 
spond with Glazebrook’s method, is inserted in Glazebrook’s 
calculations, the resulting value of the Clark cell is 
in close agreement with their own determination from the 
electro-dynamometer, All this seems to indicate that the 
experimental work is sufficiently exact to detect some uncer- 
tainty in the electro-chemical equivalents as now defined. 
The paper is published in the Physical Review for November 
December, 1899. | 


New Year Honours.—In the list of New Year Honours 
there are only two names which are of any special interest to 
electrical men. Captain Abney, C. B., F. R. S., is promoted to 
be K.O.B. of the most Honourable Order of the Bath 
(Civil Division), and Major-Gen. Festing, R.E., is made 
a C.B. 


Westminster Electric Supply Corporation.— Captain 
E. Ironside Bax has resigned the post of general manager to 
the above, and has been appointed a director. Mr. L. H. 
Hordern, who has been assistant manager for Some yeara, hag 
been appointed to the post of manager. 


Concrete as a Combustible.—Some time ago we 
received reports to the effect that a mass of concrete had 
taken fire in the boiler house of the electricity works at 
Chester. At first we put these down to the over-heated 
imagination of the local reporter, but their recurrence and 
circumstantial nature led us to make inquiries of the resident 
engineer, Мг. F. Tharefield. To our surprise we found that 
our information was correct. The concrete used for the 
foundations of two of the boilers consisted of one part in 
seven of boiler ashes ; the brick lining under the boilers was 
omitted in one place, so that the red hot soot lay in contact 
with the concrete. The latter became ignited, and the whole 
block, 8 feet deep, disintegrated; in consequence it was 
found necessary to pull down the brickwork of the boilers, 
and remove the whole of the concrete block. The possibilities 
opened up by this precedent are appelling ; we have seen 
so-called fireproof floors built of similar materials—of what 
use will they be? The calorific value of the boiler ashes em- 
ployed must have ben considerable; and in the present 
scarcity of coal, engineers may find it worth their while to 
stoke with concrete! We commend this suggestion to the 
consideration of Mr. Crompton, owing to his well-known 
interest in cheap fuel. In view of the importance of the 
phenomenon, we should be glad to receive details of similar 
experiences—if, indeed, it is not without precedent. 


The Ruskin Hall Movement.— We have been asked to 
draw attention to the extension of this meritorious movement 
to the “provinces,” which term, in this case, inclades London. 
As some of our readers are doubtless aware, the object of the 
movement is to bring some of the exceptional advantages of 
Oxford within the reach of working men, The work is 
carried on both by residence and by correspondence, and in 
addition to the original Ruskin Hall at Oxford, provincial 
Ruskin Halls are to be established, where young anmarried 
men may reside together at small cost, and prosecute 
their studies when not engaged in their ordinary occupations. 
Farther, they will contribute to the maintenance of such of 
their number as are able to go, by turns, for a short time 
to Oxford, ard they will form a library for their own use 
and that of the other correspondence students in their 
neighbourhood, who will contribute a small fee for the privi- . 
lege. Fall particulars may be obtained from the secretary, 
Mr. H. B. Lees-Smith, Raskin Hall, Oxford. 


Obituary.—We regret to announce the death of Mr. 
Dieudonné Rigole, which occurred at Brussels some days ago. 
Dr. Rigole, who was an eminent chemist, was well known at 
Singapore, Java, and the North Borneo and other places in 
the Far East, being a personal friend of many of the Rsjahs. 
A Brussels correspondent informs us that he was the first to 
experiment with the leaves of the gutta-percha plant. He 
foresaw that if the present system of destroying the plant 
continued, the increasing demand for gutta-percha would 
ultimately render it extinct. We understand that during 
the past year he has succeeded in producing very good 
gutta-percha by his process, in conjunction with Mr, 
Douglas Wells, at some works near Brussels. We are 
informed that the process has been favourably reported upon 


by several French and German chemists, and has been tested 


by cable manufacturere, who have investigated the probable 
saving, &c., to be effected by substituting his product for gutta- 
rcha for submarine cables. It is further stated that Mr. 
)onglas Wells and bis colleague, Mr. Berthelot, are making 
further extensive experimenta in the same direction. Dr. 
sum pni has passed away just as his hopes seemed about to be 
Tea е 


Rumour Contradicted.—As we go to press the Northern 
Electric Wire Company, of Halifax, sends us the following :— 
„It having come to our ears that a ramour is current that 
this firm is in liquidation, we should esteem it a favour if 
you will kindly give a contradiction in your next issue, and 
point out that we have no connection whatever with the late 
Northern Electric Wire and Cable Manufacturing Com- 
pany, Limited, Square Road, Halifax. The sole proprietors 
of our firm are Messrs. Frank and Riley Patchett, and the 
m will be carried on as heretofore at Sedburgh Mills, 

alifax.“ 


Appointment Vacant.—A meter inspector is wanted for 
West Ham. бее Official Notices ” to-day. 


| А 
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Cable Companies’ Dinner.—The sixth annual dinner 
of the cable companies was held on Monday last in the 
Qaeen's Hall of the Three Nuns’ Hotel, Aldgate. Mr. W. 
James (Commercial Company) presided, while Mr. J. Salter 
(Great Northern Company) occupied the vice-chair. The 
dinner was followed by a smoking concert, during which 
Mr. Brooks sang “The Absent-Minded Beggar,” and a 
ае collection was made for the Widows’ and Orphans’ 


1 


NEW COMPANIES REGISTERED. 


Improved Britannia Motors, Limited (64,537).—This 
company was registered on December 18th, with a capital of 
£100,000 in £1 ehares, and to manufacture and deal in and act as 
factors of and agents for the sale of motors of every desorir- 
tion, cycles, bicycles, tricycles, velccipedes, carts, wagons, vehicles, 
ships, boats, launches, batteries, accumulators, electrital and 
oiher apparatus and machinery, &. The first subscribers 
(each with one share) are:—G. Evans, 4, Upper Ohadwell, 
Street, E. O., manufacturer; C. A. Fritb, 47, Lir кее Road, Horntey, 
secretary ; A. E. Compson, 15, Oopthall Avenue, E. O.; O. Richardson, 
26, Oanonbary Square, N., solicitor's clerk; A. E. Luscombe, 3, 
Grove Road, Leytonstone, Essex, clerk; J. A. Atherton, Dil о жооб, 
Kis gaton-on-Thames, solicitor; and F. Sidney, 98, Bewarstone Road, 
Vietoria Park, clerk. The number of directors is not to bo less than 
three nor more than five; the subscribers are to appoint the first; 
qualification, £100; remureration £100 each per annum, and an 
extra £100 for the chairman. 


Electric Lighting Boards, Limited (64,543).—This 
company was registered on December 181h, with a capital of 47,500 
in EI shares, to acquire from E. O. Si:chs and to turn to account 
certain existing inventions relating to electric lighting boards 
designed more especially for the purp:se of luminous adver’ ise- 
menta The first subscribers (each with one share) are :— 
3. Н. Oliver, 2, Beresford Villas, Park Terrace, Southend- 
on-Sea, cashier: W. Bridge, 43, Appach Road, Brixton 
Hil), 8. W., clerk; B. Blewitt, 32, Grove Road, Wanstead, 
articled clerk; J. Feil, 21, Hayter Road, Brixton, S. W., secretary; 
EH. G. Trew, 213, Barry Road, Dulwich, S. E., clerk; В. C. Whittle, 
40, Oarlingford Road, N., accountant; and J. Lewis, 2, Kemsing Road, 
Westcombe Park, Kent, secretary. The number of directors is not 
to be less than three nor more than seven; the first are Sir H. 
Nichalsoo, K O. B., E. 8. Enoch, and E. O. Sachs; qualification, £50; 
remuneration, £100 for the chairman, and £50 each for the others, 
with a share in the profits. 


Southern Electric Free Wiring Company, Limited 
(64,550).—This company was registered on D.cember 19tb, witha 
capital of £5,000 in £1 shares, to carry on the business of electricians, 
mechanical and elec:rical engineers, contractors, metal workers, 
smiths, & 2. The first subscribers are:—H. J. Westor, 24, Portland 
Street, Boutbampton, civil engineer, 100 shares; G. W. Oapper, 
Westbourne, Barnes Olose, South Oross, Winchester, timber merchant, 
100 shares; T. McDonnell, 4, Belleyae Terrace, Southampton, 
aactioneer, 15 shares; T. Mitchell, Blenheim Lodge, West Park. 
Southampton, grocer, 25 shares; J. Н. Laidman, Bloomsgrove,” 
Obelisk Road, Weolston, 25 res; T. Miell, jan., 30, Hanover 
Beildinge, Southampton, auctioneer, 25 stares; and H. J. Richard, 
12, Chamberlayne Place, Souths mpton, 25 shares. The number of 
directors is rot to be lees than three nor more than five; the firat are 
H. J. Weston (chairman), G. W. Capper, J. Н. Lsidmap, T. Mitchell, 
and H. J. Richards; qualification, £25 ; remuneration as fixed by the 
company. | 

Keynsham Electric Light and Power Company, 
Limited —This ec mpany was registered on December 29tb, with a 
espital of 5,000 in £1 shares, to adopt and carry into effect an agree- 
ment with the Western Counties Electric Light and Power Syndica’e, 
Leid., and its liquidator, and to earry on the business of an electric light 
and power company in all its branches. The first subscribers (each 
with one share) are :—H. A. H. Daniel, F.. I., Bank Chambers, Era 
Btreet, Bristol, surveyor; W. В. Wansbrough, Lion Ohambers, 
Broad Street, Bristol, solicitor ; Е. B. Bond, 51, Corn Street, Bristol, 
architect ; O. E. W. Berry, 50, Broad Street, Bristol, solicitor; E. T. 
Collins. 39, Broad Street, Bristol, F. C. A.; J. E. Mills, 91, Hampton 
Road, R2dland, Bristol, banker; and O. J. T. J. Parfitt, The Avenue, 
Keynsham, Bomerset, elcctrical engineer. The first directors (to 
number not less than two nor more than five) are Н. A. H. Daniel, 
Н. R. Wansbroagh, and F. B. Bond; qualification, £50; remuneration 
as the company may decide. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Mutual Telephone Company, Limited (56,627.)— 
This company’s annual return was filed on December 29:h, 1899, 
when 16,466 shares had been taken up out of a nominal capital of 
£250,000 in 52,060 £5 shares; 6d. per share has been called up, end 
аг 15. bas been received, including £691 2s. paid in advance of 


Southern Electrical Installation and Wiring Com- 
pany, Limited (63,116).—This company’s annual return was filed 
on December 21st, when 1,853 preference and 3,493 ordinary shares 
were taken up out of a nominal capital of £10,000 in 2,500 preference 
and 7,500 ordinary shares, all of £1 each. 168. has been called up on 
each of 422 preference and 2,824 ordinary shares. £2,399 12s. 6d. 
has been paid, leaving £34 17s. 64. in arrears. £2,100 is considered 
as paid оп 1,431 preference and 669 ordinary shsres. 


SUPPLY STATION ACCOUNTS. 


Tux accounts of the electricity undertaking 


с d of the Bristol Corporation show most encourag- 
Ede i ing resulte, and indieate & rapidly growing 
1 business. With an increase in capital expendi- 


ture of £47,000, the output has risen by over 
450,000 unite and the load by nearly 700 xw. In other words, the 
increase for 1898 over 1897 in these figures would alone be considered 
good as the total figures for шапу provincial stations. The actual 


figures are given below :— 
GxNEBAL STATEMENT. 
1897. 1898. Increase. 
Total capital expenditure £145,557 £192,653 £47,096 
Number of units soid ... 910,888 1,862,786 451,898 


Maximum load in kilowatts й 1,010 kw. 1,707 kw. 697 xw. 


Gross revenue ... £20,570 £26,112 25542 
Gross profit... 88 £11,217 £12,631 £1,414 
Average price per anit sold 4°99 0. 4*244. — 750. 


The revenue totals up to the substantial figure of over £26,000, of 
which nearly £900 is due to meter rents and over £1,000 is attribut- 
able to supply of lamps. keeping in order and trimming the public 
lamps and similar work done by the department. An additional 
item appears for rente received, advertising in pamphlets, and such 
like, but the “surplus lands” are no doubt a diminishiag quantity, 
and therefore the amount so received is falling off. We do object, 
however, to the way that improvers' premiums are treated. Out of 
£200 received from this source the engineer appears to have been 
given £60 and a part was returned in wages (or, as we should prefer 
to say, salaries). Barely there men save the Corporation engsgiog 
others at much higher remuneration; and, if s0, we think that the 
more usual couree of leaving the engineer to deal with the pupils is 
at once fairer and more dignified. 

Ravenous STATEMENT. 


Gua. Bee unit. TEST Per unit. Increase. 
Sale of current . 418.944 493d. £24,071 424d. — 76d. 
Meter rents 684 181. 881 164. — 024. 
Supply of lamps, &c. 545 141. 1,018 184. ＋ 011. 
Rents received, &c... - 306 08d. 69 Old. — 07d. 
Sundry fees, &с. .. 91 034. 48 Old. — 024. 
Gross revenue £20 570 6424. 896,119 4604. —824. 


— 2 


Ooals in the costs sheet shows a alight fall per unit, and although 


one might have expected this to exceed Old., we believe that this is 


a real improvement, ав it has been stated that the cost of coal per ton 
over the last year was 153 per cent. more thau in 1897. The coal 
consumed per unit has been reduced by 18 per cent., but the general 
rise in price caused the money figura to remain practically the same. 
We ate surprised to note the rise in Oil, Wasts,” bat all other 
important items are tending downwards. | 


Cost o» PRODUOTIOM. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. Increase 

Coal — —— — .. 28,820 ‘87d. £4901 86d. — Old. 
Oil, 7 , ; e e : 

C aD T Onena 425 11d. 676 12d. +014. 
Salaries and wages incurred | 

in generation and distri-| 2226 59d. 2.858 '504. — 094. 
Repairs and maintenance of) 

buildings, engines, boilere, | €09 164. 1363 °24d. ＋ 084. 

dynamos, &о. 

Work?’ cost . 46.530 173d. £9,793 1°72d. —014. 
Rent, rates and taxes . 1024 271. 1,862 24d. — 03d, 
„ ич суреп 

cent he 1193 314. 1,477 °26d. — 054. 
General „ 
eee S 338 (91 575 *10d. +014. 
nsurance 
Other expenses. 213 064. 269 ‘05d. — 014. 
Total costs + £9,353 2461. £13,481 9:374. — 00d. 


Bristol is one of the places where the buziness mans gement has 
been good, as might be anticipated from the published remarks of 
Councillor Pearson. No attempt has, therefore, been made to supply 
energy below cost price. At 41d. per unit, tbe public haveno ground 
for complaint, and tbe resulting revenue enables depreciation and 
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revenue funds to be kept as they ought to be, but very often are not 
in other places. The reserve fund and the depreciation account each 
get £2,000 out of net profits; the balance between the figure shown 
in the Prefit Statement below and the £4,0(0 necessary being 
made up by transfer from previous year’s net profits carried forward. 


Pnorrr STATEMBNT. 


1897. 1898, 
Interest оп loans .. .. wets £3,742 £4,407 
Sinking fund for repayments .. А ae 4,400 6,400 
Net profit carried to reserve fund and de. 
preciation account equally .. 3,075 1,324 
Gross profié ... ... £11,217 £12,631 
OITY NOTES. 


The Clontarf and Hill of Howth Tramroad 
Company. 


On 29th ult. an 5 of the shareholders of the 

| Oompany was held in Jury’s 
Hotel, Oollege Green, Dublin, for the purpose of authorising the 
issue of debentures under the company's косо очен with the 


erected and were ready to receive the wires; the electrical equi 
ment for the cars had delivered, and the lines should be ready 
for the Board of Trade inspection in the month of March. 

The resolution was carried unanimously. 


The Wireless Telegraph and Signal Company. 


A GENERAL meeting cf this com was held last Friday at t 
are 28, Mark ne E. O. жы | d 2 
ajor Froop Paen, the mansging director that tho 
meeting be adjourned till some day in January or Fe ‚ 1900, to 
be appointed by the directors. The reason, he said, was that the 
начан тас а V edm that it N val much in the interest of 
o ould not 
ria = E meeting take place till a later 


United River Plate Telephone Company. — Th 
directors recommend an interim dividend for the e ep PAR “да 


September 30th on the or share tal at th 5 
pe (pia eed dinary capi the rate of 5 per 


TRAFFIO ВЕСЕІРТЗ. 


68 — a 
and Fleetwood Tramroad The receipts for eight days 
rx December 81st, 1899, were £213 108. 114.; December 28rd, 1608, 
9s. 0й.; aggregate for half-year to date, 490,997 98. Id. 

The Bristol Tramways and Carriage Com Limited.—The receipts fer the 
weck ending December 99th, 1899, Were £3,048 lls, 98,; corresponding 
period, 1898, 48, 194 15s. Ad.; decrease, 2146 8з. 7d. 

The Ону and South London Railway Company,—The for the week 
December 81st, 1898, were £966; ditto, January Ist, 1899, 21,086; 

eorease 470. Total recel pts for half-year, £26,961 ; receipts 
corresponding period, 1896, 427,002; decrease, 441, Miles open, 8j. 

The Dover Corporation Tramways.—The ори for the week 

were 4151 76 lid.; December 24th, 

#5 Os. 8d. Total receipts to 

a td period, 1808, 28,855 10s. 84. ; , 

шаа Пев of track open, 1999, 3; 1898, 8. Саг miles run, 1999, 4,478 ; 

1859 4,812. Number of cars, 1899, 11; 1898,11. Week ending December 30th, 

TS 1 хее #158 28. 0d.; December Blst, 1898, £198 128. 104.; decrease, £35 

шош Total тесер to date, 1699, £10,044 78. 104. ; corresponding period, 

06. 8 49 86. 6d.; increase, £1,495 4s. 4d. Miles of track open, 1899, 8; 

E run, 1699, 8,958; 1808, 4,120. Number of cars, 1800, 11; 


The Dublin United Tramways Company —The the week ending 


y, De te iollows sD UT Oo., horse cars, 
4190 12s. 5d. ; ditto, electric cars, 49.997 ; D. 8. D. Oo., electric cars, 
£664 16s, 7d.; total, Var ы 3 D. U. T. 


grate ES BR. 
в. 8d.; in 
1 бв, 104. 


2827 188, 84.; ditto, electric: £ Oo., 
cars, £785 9s, l1d.; total, 28.671 178. 1 crease, £11 11s 
date, £107,595 168. ea eats © » odza £102,004 


Aggregate to 

CE a — 
’ b 

and $5 miles — 8 Maid soar: ' 


a 1999, 2965; increase, 
£949. Number of cars, 1899, 98; 1898, 10. Total recei to date, from 
April Ist, 1899, a ; 1900, from June 99th, 1898, £7,118. Miles of track 


open, 18; 1900, 84. 
The Liv Overhead Raliway Tus receipts for the week ending 
December 31st, 1899. amounted to 41,305; corresponding week last year, 


41,291 ; increase, 414. 

The South Staffordshire Tramways Company.—The receipts for 9 days ending 
December 81st, 1899, were £1,021 21. 2d.; 8 days ending December 31st, 19080, 
£1 5 e receipts for year 1899, £84,822 16s. 11d; 1898. 

,142 16а. 7 


STOOKS AND SHARES. 


Wednesday Evening. 

Wrr the entrance of а New Year a distinctly brighter tone has 
developed in the electrical markets, as in other departments of the 
Stock Exchange. To this there are several contributory causes. The 
money market has become a little easier, the internal troubles of the 
Stcck Exchange have been smoothed down, the war news from South 
Africa is more promising, and altogether the situation is clear of 
a good many irritants which have lately been so much in evidence. 
While the changes in price are slight, there is a healthier feeling 
abroad, and the dealers are more ready to buy shares now that the 
stream of selling has for the time being run dry. It is time to 
consider whether some of the electrical stocks and shares are not at а 
reasonable level for the purchaser to make judicious selections with 
some hope of ultimate profit. 

The electrical railway department is too sluggish and deserted to 
offer much scope for a buyer. Of the few specialities dealt in in this 
market, perhaps City and South London Ordinary would turn out the 
best investment in the long ran. There is a dividend due next month. 
Owing to the new capital which now ranks for dividend, and which 
has not yet commenced earning anything, it is possible that the divi. 
dend rate may have to be reduced, altbough the directors are not likely 
to pursue such а course unless absolutely compelled. The price of the 
stock is standing at a lower level than it has touched since 1897. As 
a lock-up, the stock will probably prove remunerative, but a further 
sagging away in the price during the next fow weeks is not unlikely. 

In the telegraph market, Eastern Ordinary naturally presents itself 
as а hopeful investment of the speculative type. The price of the 
stock has been unduly deprested by causes into which we have gone 
too recently to need reiteration, and it now stands in the neighbour- 
hood of 146. At this figure, and on the basis of last year’s dividends, 
a buyer of the stock would receive the excellent rate of nearly 48 per 
cent. on his money. Of course, the time will come for the All-British 
cable to begin getting iteelf laid, but its completion cannot be acocm- 
plished for at least a couple of years, and, in the meanwhile, the 
Eastern Company is doing excellent business with the war news. 
To buy and hold for a 10 per cent. rise would not appear to be a very 
risky policy. 

Anglo-American “A” and “В” stocks are more speculative. In 
February, 1899, the A stock received a dividend of 18s. per cent. 
for the whole year, and the market operators declare that at least 
7s. per cent. more will be announced this year. The com- 
pany has done well over the boom in Yankee Rails in the early 
summer, and the yacht race was another windfall for its coffers, 
while the trade of the United States in 1899 was something pro- 
digious. At the same time, Anglo “A” is one of the gambling 
counters of the miscellaneous market, liable to be blown about by 
winds quite foreign to its merits, but the В” stcok, with its 6 per 
cent. Preferred dividend, is decidedly cheap at 114, yielding to the 
purchaser 54 per cent. on his cash. Brasilian Submarine at 14} are 
also well worth attention in this department. 

The supply market has steadied considerably, and there is no 
longer a rush to realise at any price which shares will fetcb. Of 
activity it istoo early to speak, for a little time must be given tothe 
dealers to recover breath after the recent shake-ont. In this section 
the heavier shares, such as the Bt. James's, Westminster's, and 
Notting Hill are the best to select for investment, but no particular 
advance in price can be expectcd until money eases off to some 
extent. City of London shares are too speculative an investment to 
consider in agitated times, and Oharing Cross descriptions have an 
unsettled outlook ahead. 

In making these suggestions it must be understood that only the 
fringe of each subject istouched. Before embarking upon the invest- 
ments that we have pointed out, the purchaser would do well to go 
much deeper into the matter than we, in our limited space, can 
afford to do. But it frequently happens that the investor is 
bewildered by the multiplicity of stocks and shares into which he 
can put his money, and these few indications of what are likely to 
prove profitable channels for his cash will not, perhaps, be altogether 
useless. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


rm 
Present 
— NAMB. Share, iiio IA Miren goats 
1996, | 1897 
124, 00 African Direct Telegraph, 4 Ф Debs. eec - II) eos 100 eee TI 
25,000 | Amason Telegraph, shares т 
125,000 Do. do. 6 #; Debs., ‚Мов, 1 to 1, 250 Red | 100 ses 
905, 5000 Anglo-American i ve eve ees” Stock 188] 8. Ёё £8 
8,047 20 Do. do. 6 V Pref. [rl [TII [II] Stock|£5 68 6 6 
3,047,290 Do. do. Deren: бей же e. |Btook| ... *. |18в. 
205,151 | Brazilian Submarine Telegraph ..| 10|7%|7%|.. 
75,0001 Do. do. Debs. "па series, 1906 ..| LOO! ... dui e 
44,000 Chili Telephone, Nos. 1 to u 000 see eee eve eee 4 @ se 
10,000,0008| Commercial Cable 100 | 8 8 8 
gv 553 Bterli 500 eri 4 % Deb. Stock Red. Stook] ... is i 
ne Construction an anufacturing | 10/- 
16,000 Cuba = 0 eee eee soo eee 7 8 И 
1581 ро. 110 Ф Pref. ... © - is oes а 10 
Direct panish р eee U . [11] eee eee 
6,000 Do. 10 Cum. Pref. see eee 10 ee 
80,000 Do. 43 Debs. eee TT] TT ID eee eee 
60,7103 Direct United States Cable... .. .. „, 20|8325|8195 | 3% 
120,000 | Direct West India Cable, 44 % Reg. Deb. ... es ее. | 100 
4,000,000 | Eastern Telegraph, Stock ... НИК" Восак 6% |7% 17% 
8 Do. 5 Lhe Stock bl n 000 90 5 5 0 
, А ое Ө ugust, 1899 .. i бен 
И ͤ Н TS 
оп, hina elegrap si 
16, 50 { Do. 5 % (Aus. Gov. Sub.) Deb., 1900, red. ann. 10|5%|5% : 
drgs., reg. 1—1,049, 8,976—4,826 т 
64,4001 Do. do. Bearer, 1,060—8,975, 4,827—6, 100 | 5 5 б 
poi 8 4 Bond en d т ен : T 
| ап elegra; ah, 5% Mort. Deb., 
85,100 { 1900 red. ann. ärge., Leg. 2 2 520 100 | 6 V 
46, АД, Do. ae do. (5 bearer, 2 844 to 5, 100 000 eee 
800,000 DS Mort. Debs., Nos. I to 8,000, red. 1909 | 100 бее ТТ 
200, 000% 4X . Mt. Debe. (Mauritius Sub.) 1—8,000 4 m ES 
180,227 Globe Te . Trast ш 00 44325 | 4 ag 
0000 а t по, ph, 6% Pref. e008 [Il eee 5 D 6 
геа orthern Telegra T TID T өзө 
Halifax and Bermuda Oable, 4 Ist Mort. Debs., 
seins | : свич within Nos. 1 to 1,200, Вей, } 100 Ж. "en mer 
L] uropean eleg TA coe 906 eee eee est 
100,0 004] London Platino-Brazilian Telegra h, 6 y А Debs. ... ee | 100 $ в @ Tm 
71,000 | Montevideo Telephone, ишы, rd., Nos. 1 to 71,000... ‘es е Т" 
84,000 Do. 5% Pref., Nos. 1 to 84,000 V. РА aa 
400,000 | National рн, 1% «X, QU ou. чис да зе 53 6 6 
15,000 6 Cum. lst Pref. ... ees ess 6 6 6 
15,000 Do 6 % Oum. 2nd Pref. ... 6 6 6 
250,000 Do. 5 % Non-cum. 8rd Pret., 1 to "350,000 5 5 5 
1,829,471 Do. 5 Deb. Stock Red. 228 34 81 34 
171 Oriental Telephone an. Nos. 1 to ү. fally paid 5 5 5 
100, 000] Pacific and European Tel., 4 9 Guar. Debs., 1 to 1,000... | 100 | 4 4 deg 
11,889 Reuters 006 908 eee eee eee eee 606 eee 8 5 b eee 
6 000 United River Plate Telep eee ove eee ee ове Оет 8 * 63; oes 
0,000] Wost African а Telegra b, 5 % De У NECARE 69| N . 
U U U p eee eee 
80,008 | West Coast of America, Nos. 1—80,000 and. 58,001 58,008 ез аз oe 
180,000 Do. do. 4% Debs., n gua. Bras. Bub 100 eov eo eee 
880,621 | Western and Brazilian T 1% Deb. Stock Red. ... Stock T - 
88,831 West Indis and Panama es II) өөө 1 t eee 
84,668 Do. do. do. 69 Cum. 1st Pref. ... 6 6 $n 
4,009 Do. do. do. 6 % Oum. 3nd Pref. ... 6 6 e 
30,0 UU Do. do. do. 5 Debs., Nos. 1 to 1,800 б 5 eee 
158, 100] Western Union of U.B. Telegraph, 6 % Ster. Bonds . 6 6 ses 


ELECTRICITY SUPPLY COMPANIES. 
5 & Kensington Elec. Lt. Bup., KY ; 101 to e 


Cum. Pref.. 5 @ T. - 
брава Oross and Strand Meotricity Supp 5 6 7 8 % 94— 103 Өф — 104 : 
do. do. 'do. Now ‘a 001—850, 000 i 5 eae • 10} 51 — 10$ 0 
Do. do. do. do. 4 % Oum. Pret. 5 eee oe a 6 5 — 6 oe e 
Electricity Supply, Ord., б 5 6 71— 8 ce 
Do. do. do. I Deb. ‘Stok Bed... Stock 49 4% .. 109 —111 zaho —:131. | . 
City of London Electrio Lighting, Ord. 40,001—100,000 .. 10 | 7 & 10 5 10—11 |10— 11 | 108 10j 
ре 6 Cum. Pref., 1 to 40,000 ИТ) 0 660 10 6 6 6 13 => 14 18 == 14 eee eee 
БФ Deb. Btook, Berip. (iss. at #15) all paid |... | 5 d, | 5 . 125 —180 122 —127 xd| .. |... 
County of Lond. & Brush Prov. E DAE , Ord. 1—40,000 | 10 | né nil ni 10 — 11 10 — 11 103 
do. do. 6 , 40,001—60,000 | 10 


110 — 118 107 —110 xd 


6% 69 169 1 13 — 14 |18— 14 | 18) 
ls f | 4— 51 42— 62 


Do. 44%, Deb. Stock, Prov. Certs (all paid) Re... .. 
Idmundsons Elec. Oorp., Ord. Shares ee 5 


London Electrio Supply бошон; Limited, Ord. iss 8| .. os 2 22 21— 23 s 
р 6 Ф Pref. 5| .. e 6% | 5 54 — ‘ 
ds de. 4% Ist Mt. Db. Stock Rd. |Btock| ... өз „ |102 —104 хапо2 —104 102 эз 
Metropolitan Electric Supply, 101 to 62,500 jsi ..| 1015$ 6% 5 13 — 14 13 — 14 14 13} 
5 a2 62, (ко 85, мер ben 10 449 449 eee ч EE 1i mi d TI eoe 
First Mortgage De ture Stock us wee 1117 — —118 xd| .. iai 
Notting Hill Blectrio 7-Х hting eos | 104 6 6 153— 164 | 15j— 163 — ; 
Bt. James's and Pall Mall Electric Light, Ord . 6 [104% [144% 146, 16 — 16 15 — 16 
Do. do. 7 Рг те, 20,081 to 40,080 517 7 75 9 — о 94 — iis 
South London Electricity. Supply, Ord 6а 5 æ } 44— 43 ^ 44 sae 7 
‘Westminster Electrio Supply, Ord., 101 to 80, 000 wo 519 Ф 13 [4 12 Ф 184— 14$ | 134— 14 ЕГ 
* Subject to Founder's Shares. t Quotations on Liverpool Stock — im | 
deni. sated shares are fully а in deferred share warrants, being vve м capita! 
og 5 "Dividends markod J are for T AM — of one-year and tbe Grot part ei the next, JS NN 
5087110. 23. И 4692 oh @ Ч э 


i gd aay i Sra s.d 
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SHARE LIST OF ELEOTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present d 1 Ol 
AMB or 
Issue. N s ar a the last three eu c. 27th 
60,000 8 A“ shares, Nos. 1—00,000  ... РЯ $us 1 | 10 Y 10 PP 22— 8} 
90,000 ah loco rac lst Mort. Deb. Stock Red. TI. [I 8 eee eve ТТ 95 —100 
80,000 nd 1 ecc ID) soe 10 ec um 6 Ф 15 — 16 
30,000 Do. в Cum. Pref. 80,001—60,000 " 10 | ... sis *. | 128— 18] 
200,000 Do. d P Debenture Stock ... |Btock| ... id *. |185 —128 
40,000 | British Insulated Wire n Nos.1t040,000  .. e 5 A we | 114— 124 
27,500 Do. do. 6 q Cum. Pref. Nos. 1 to 27, 500 . 5 ... idi — 
90,000 Brush Bleol. Bnging., Ord., 1 to 90,000 ... 8! «d t b l4— 2 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90,000 2 4% 6 91— 2 
125, 0001 Do. do. Perp. b. Stook eee Stook eee eee 110 —115 
50,000 Do. do. 2nd Deb. Stock Red.. Stock А 104 —107 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 10 0% 134% 15 5 7 j^ 134 
20,000 Do. do. 5% Cum. Pref. 8 5 
90, 000 Do. do. 44 95 1st Mort. Deb. Stock Red. Stock! ... А А ae Zio 
213,533 | Oentral London Railway, . Shares i га | 10 | .. - Е 94— 10 
61,088 Do. do. Pref. half-shares eee eee 5 eee Tr Im 44— 5 
71,447 Do. do. Def. eee eos eee 5 00 eve eos 44— 5 
855,000 | City and South London Railway Stock] 14%) 14%| 24%] 59 — 62 
,000 | Do. do. Ord. shares, Nos. 22, B01 to 60, ‘C00 £5 10s. pd. JO | ... P Vis 8)— 4 
82,008 сша & Oo., 83 1 to т 008 ‚ Deba., 1 ot 8 TII II) TIS 81— 4 
Я БФ lst Mort. to 900 
‘ant | Waon ama a Hitec Ane r | s| f eal туза 
9 wan to [| — 
028 Do. do. с 4 % Deb. Stock Red.. 100 | ... ds * |95—97 
112,100 | Eleotric Construction, 1 to 112,100 . iss iis T 21 6 $ 6 @ 6 $ 2— 2 
25,000 Do. do. 425 Oum. Pref., 1 to 25,000 2| 7 7 7 21— 8 
140,800 Do. do. 4% Perp. lst Mort. Deb. Stook — ... Stock ... ae .. |104 —107 
‚ 91,196 | Elmore's Patent D 0000 „„ m ses i— 
9,6001 | Greenwood & Batley, 7 Y Oum. Pref., 1 to 9,000 ..| 10) 7 7 10 — 12 
80,000 neers (W. TJ Telegraph Woe Works, Ord. ... wee ә» 5 | 10 13 14 12 — 18 
15,000 44 Ф Pref. eee 5 7 7 7 5 — 5 
50,000 Do. do. do. 44 Mort. Deb. Stock.. |Btoek 4j 44 .. |111 —114 
50,000 ee Gutta-Percha and Telegraph Works .. | 10 |10 10 10 Y 21 — 22 
pte s ger Ist Mort. Debs. ET. ái 51 ü 181g . 
3 Way, eee eee eee — 
10,000 мер Отада Вана, Goto й корш: 5 Н Н ї 19 1 
5850 T ui cde and tenance 606 eee eos 12 15 15 15 33 — 37 
150,000 o. 4 95 Deb. Вів. Nos. 1 to 1,500 Red. 1909 ... 100 T . 1108 —106 
18,400 | Telegraph Man ; Ord. Nos. 6,601 to 20,000  ... 5| e ds (s 9 — 10 e 
18,400 Do. do. bY, Om. Prf. Nos. 6,601 to 20,000 B uus S aay bi— 6 51 see 
540,000 Waterloo and City Багт, Ord. Stock 069 eee eee 100 oes eee 8 % 100 —108 101 —10+ 100 eee 


Birmingham Blectrio Supply, Ordinary £5 (fully 
Brompton and Kensington: 4495 . of 
National Electrio Free Wiring, 


t Quotations on Liverpool Stock Exch 


Dividends marked § are for 


| Unless otherwise stated all shares are fully paid. 
a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF praem NOT OFFICIALLY QUOTED. 


10s. paid. 4s.—6s. 


a) 8—10. 


Oldham, зейш, And АЫ Electrio (£10 pd.), Ord., 18—19. 


Gunithfield Market Mlosério, 1—8 
е From Birmingham Share List. 


a S H 


a 
a 
a 


а Bleaching x 
phide of Carbon . ec 


a Bisul 
a Borax 


" Bensole (90 UN NE 


a аата — 
a ne а, 


a Potash, 


uma 


Oxalic . 

Bulpharie se 

а Ammoniac, В 

$ Ammonis, ма; (orystal) . 


powder 


per alp. 


Nitrate 


ichromate, in ‘casks... 


Caustic (75/80 ЧӘ) 
Bisulphate 


a Sulphate of Magnesia 


" 


Recovered 


Lum 
> Boda, Caustic ic (white 70 80 


Orystals 
Bichromate, casks 


METALS, &o. 


n Wire, in ton lots. 


Sheet, in ton lots 


м Babbitt's metal ingots .. 


0 
e 


Tube (brazed) 
Wire, basis — 


Quotations a by 


a Messrs 


Boor & Co, 


CHEMICALS, &о. 


a Sulphur, Sublimed Flowers .. 


per 
c Brass (rolled metal 2" to 12") basis per lb, 


Pet. (£10 pd.), 10}—11. 


MARKET QUOTATIONS, Wednesday, J anuary 3rd 3rd. 


| This week. | Last week. | 


per ton 
per ton 
ton 


per Ib. 
per Ib. 


5/- 


£224 


£191 £191 
£70 to £125) £70 to £125 
8d ва. 


10d. 
81d. 


— or 


Knightsbridge Mlectrio Lighting, 


555 07. 


Kidderminster T d Diet ме 10, Electrio, Pref. (£6 pd.), 6—64. 


T. Parker, £10 (fully paid), 182. 
Bank rate of discount 6 per cent. (November 30th. 1899). 


Ordinary Shares 
E: LS ur 12—18; lst Preference Oumulative 6%, Due. 


1/2 ine, 


2/6 inc. 


inc, 


14. inc. 
+d, inc. 


METALS, &o. (continued). 
Decrease, — | 4 аа 
f Ebonite Rod per ib. 8/- | 8/- 
" € per Ib. 5/- 5/- 
g Oopper Bar per ton £85 £865 
g » Wire (basis price) per lb, 1034, ry 
g " А per ton £55 £ 
9 " Rod. . per ton £85 £85 
n German Bilver Wire per Ib. 1/6 1/6 
h Gutta-percha, fine per Ib. 7/- 7/- 
h India-rubber, Para fine per lb, | 4/64 to 4/74 | 4/64 to 4/74 
€ Iron, Charcoal Sheets per ton £18 £18 
4 „ Pig (Cleveland warrants) per ton 65/8 64/6 
é , Forgings, according to візе per ton From £11 | From £11 
4 „  Borsp, heavy per ton | 50% to 55/-.| Б0/- to 55/ 
í Wire galvanised No. 8, per ton £14 5 г £14 5 
g Lead, English Ingot ә per ton 416 126 £16 10 
9 Sheet .. рег ton £818. i £18 
m Manganin Wire No, W. per lb. Bl- 2" 8/- 
g Mercury .per bottle £9 12 6 £9 12 6 
d Mica (in original cases), small per lb, | 2d. to 8d. 2d. to Sd. 
d „ " „ medium per Ib. 1/9 to!2/9 1/9 to 2/9 
- d » large per lb. | 8/6 to 7/6 8/6 to 7/6 
4d. ine, р Phosphor Bronze, plain castings per Ib. 1/1 toll/4}} 1/1 to 1/4 
ee р rolled bars &rods per lb. | 1/1 to 1/4 1/1 to 1/4 
р " ri'd str p & sheet per lb. | From 1/24 | From 1/23 
o Platinum е рег 02. £8 11 | £8 11 
p Silicium Bronze Wire .. „ per Ib. 104d tol/ | 104d. to 1/1 
í Steel, Magnet, acc'd'g to ve p n p. ton From 415 | to 
í Steel, Magnet, in bars .. P 8 =, Au 
) to` erle to 
д g Tin, block . . per ton nom nom. 
ee J „% lol .. T «+ per lb. 1/7 1,7 
Id. inc. п „ wire Nos. 1 $018 .. per lb. 1.8 1/8 
p White Anti- friction Metals— 
" White Ant” brand per 240 to £70 | £40 so £70 
j Yarns, Cotton, m. pons 101Ь, bund jes pr 1 lb. 75а. 734. 
j » Best Plax per lb. 5}. 5d." 
„ Hemp,8 ply 10 Ibs. per Ib. B41. 824, 
ј и „ Russian, 10 lbs, per lb, 42d. 444. 
| j » Jute, 180 lbs. rove per ton £14 £14 
k Zino, Sheet (Vielle Montagne bnd.) p.t. | £24 5 nett. | £24 5 nett. 


b The British Aluminium моюну; Lid. 


c Messrs. Thos. Bolton & Song 


d Messrs, F. Wiggins & Sons 
€ 


Quotations supplied by 
f The India-Rubber, 
Telegraph Works Company, Lid. 


Quotations supplied by 


Gutta-Percha, and k Messrs, 


orris Ashby, Limited, 
m Messrs, W. T. Glover & Co., Ltd, 


g Messrs, James & Shakspeare, n Messrs, P. Ormiston & Sons. 
h Messrs, Jackson & Till, o Messrs. Johnson, Matthey & Oo., Ltd, 
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ON THE PROTECTION OF ELECTRIC POWER 
TRANSMISSIONS FROM LIGHTNING.* 


Br J. T. MORBIS. 


Within the last half-dosen years expensive 
in the case of some of the earlier power 


ce has shown 
ons that when a 


the capacity of which exceeded 60,000 K., and which neces- 
foe ite transmission some 400 miles of overhead three-phase 


y developed of late years, there 

being at the present time, to give a rough estimate, some 12,000 f 

i Hue шараны 10.000 Rb in d 1 В 
practically every case power is transmi у means 

к оаа пей insulators carried on poles. Many of 
power 


transmissions 
mountainous country, subject at intervals more or less frequent to 
thunderstorms, which, 


violent uld 
inevitably cause a breakdown of the plant. Hence the problem of 
t ficient protection from lightning of power circuits is a very im- 


In this paper the author proposes to describe the various principles 
which are applied in lightning arresters now in use, giving examples 
of those arresters which are most commonly used for high voltage 
transmissions at the present time, and the methods of installing 


i gen wer house, ОР, 
rate, seriously overloading them. This is due to the fact that 
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are at least three kinds of жоло due to atmospheric 
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Paper read at a students’ meeting of the Institution of Civil 
Regineers, February, 1898. Awarded a “ Miller" prize. 
1 Pn Ma Al 8 = > ч ted ев Experimental 
А iemens en “Some en 
8 of Alternate Current," Jour. Inst. F. Е. Vol. xxi., 
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+ of action, certainty of action, absence of moving ps 


They are as follows :— 


1. Lightning actually striking the line 
2. Induced rush or surgings in the line. 
3. Blow accumulation of charge in the line. 


1. Lightning actually Striking the Line.—When a powerfal 
lightning flash actually strikes the line it is practically certain that no 
lightning arrester will save it. A case in point is one which occurred 
in ca in 1894, where a plant was supposed to be safely pro- 
tected by the most efficient arresters known; but a single and direct 
lightning discharge struck 20 consecutive poles on this line, hurling 

ons of these away to a distance of 150 feet, and at the power 
ouse one generator coil was burned out Fortunately this kind of 
discharge is only of rare occurrence. 

2. Induced Rush or Surgings in the Line.—Under this hoad are 
included by far the greater number of line discharges. When an 
electric strain in the neighbourhood of a conductor is suddenly 
relieved by a lightning flash occurring at some distance from the 
line, a sudden rush of electricity takes place along the wire, and 
this may or may nct oscillate or surge rapidly backwards and 
forwards along the line, giving rise at places to excessive differences 
of potential between the line and the earth, causing thereby a break- 
down of insulation. 


po ons, 
portant of these in the following of the paper. 

Arrangements for preventing lightning discharge entering the 
circuits:—A plan that is very commonly adopted on the Continent 
as well as in America, and with considerable success in places which 
are not exposed to exceptionally severe thunderstorms, is to stretch 
an iron wire along the whole length of the overhead line, at a height 
of from 12 to 18 inches above the conductors and to earth this at 
frequent intervals along the line. | 

For example, in the three-phsse 10,000-volt power transmission 
fecm Richdorf to Grünberg, in Silesia, a distance of 15 miles, the 
three wires carrying the three-phase current are fixed to insulators 
attached fo the sides of the pole, whilst a barbed wire is run the whole 
length of the line along the top of the poles, and earthed at every sixth 
pole. The poles being 150 feet apart, this means that overhead the 
wire is earthed about six times per mile. 

In the Nisgara-Buffalo three-phase 10,000-vol& transmission, 26 
miles in length, which is now delivering power to the tramway com- 
pany at Buffalo, galvanised and barbed iron wire is strung at a height 
of about 18 inches above the conductors and is grounded at every 
fifth pole; which, as the poles are placed about 70 feet apart, gives 
an earth per 350 feet of line, or some 16 times per mile. 


ТІлантина ABBESTBBS. 


The term ө енерге discharger more strictly describes the function 
of this kind of apparatus; but since the word arrester is much more 
commonly used, i¢ will be employed throughout the paper. 

The object of lightning arresters is to get rid of any excessive 
electric differences of potential that may exist between the con- 
ductors and earth, and at the same time to prevent the current of the 

the discharge fro 


generators following in the of m 
ch be aimed at are АНУ 


| 
: 


their design the chief points 
plicity, and further, that frequent inspection should 


to 

Of these two groups by far the greater number of arresters belong 
to the second. 

The principai example of the first par ha & high 
resistance connecting the line to earth—is the Wurts tank lightning 
arrester. This device, which is la 
current electric tramways, is shown 


y used for 500-volt continuous 
fig. 2, and 


consists principally 


RP 


L, Line; ө, Generator; 1, Inlet; TL A Tank lightning arrester; o, Overfiow 
м, Motor. 
Fie. 2.—Worrs TANK LiGHTNING ARRESTER. 
of a galvanised iron tank having an outer coveriag of wood. This 


tank is connected to earth, and is full of water, into which dip three 
fiat carbons. These carbons are electrically by means of 
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wires and plugs to thres sock sta in the choke” coils, shown in fig. 3. 
, Of stout copper wire, are wound in the form of short 
hsnoe[they, have a’veryjemall resistance 


The chokejo 
spirals of some'10 iturns, an 


- e charge goes to earth over the high 
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Fra. $.—Онокв COILS FOR TANE ABRESTER, 1,500 AMPERES. 


for continuous currents, which are used for operating the electric 
cars, whilst at the same time they offer an enormous resistance to 


any i sudden or rapidly varying current, such as a discharge of 
g Д 

The leaksge current flowing from the dynamo to earth through this 
arrester would, if the water were left undisturbed, amount to 30 
am or more at 500 volts. To diminish this loss, water 


Fic. 4.—Worts Nom-ABomG Rattway LIGHTNING ARRESTER. 


expenditure of 10 H., or thereabouts, is thus involved in the 
arrester. However, this loss need only occur during thunderstorms, 
for at other times the arrester may be cut out of circuit by drawing 


en it is considered that the generators are almost completely 
protected from lightning, this loss of power appears of little con- 
sequence. 
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Еа 5.—IxrrRgIon VI. w or Worts LIGHTNING ABR ST aB. 


As before mentioned (in many cases) up to 1892 or 1893 it was the 
common practice in parts cf (ће, United States to shut down the 
plant шш thanderstorms, and remove the trolleys from the line 
and wait till the storm was practically over. The direct loss occa- 
sioned by this practice had been known to exceed in one case at least 
acd d CMM d 


р к 
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The only other arrester of importance which may perhaps be 
laced in this group is that known as the Warts non-arcing railway 
lightning arrester (fig. 4.) It consists essentially of a high resistance 
formed out of a block of wood by a number of charred grooves on its 
surface (see fig. 5.) Two brasse half an inch apart, let into 
the wood are connected—the one to the line and the other to earth. Oa 
this arrangement is placed a covar, also of wood, which acts as a 
suppressor of any couduc vapour which a discharge might tend 
to produce. Вэ that the harge actually blows itself out the 
instant its passes ; „0 made as each dis- 
ce. The block, 3 inches 

wide by 3j inches long, is made of lignum vite. surface 


tions are of those constructed for station use. For use on the cars 
or line they are fitted with an iron case. These arresters are largely 
used in America with great success for direct current circuits up to 
600 volts such as electric tramways. 
Turning now to the second group, to which belong those 


. arresters 
which contain a short spark gap, one side of which is connected to 


the line the other to earth; as mentioned above, arresters of this 
class constitute by far the greater number. 
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Fig. 6.—Ganron Ілантино ARRESTAR; DIAGRAM or CONNECTIONS. 


A large amount of labour and ingenuity has been expended in de- 
vising apparatus which would automatically extinguish the arc started 
о the air gap by the spark due to the passage of а lightning 

$ 


The following table gives a fairly complete list of the various 
methods which are in actual use at the present time for extinguishing 
the arc so produced :— 


Arc extinguished by (1) a switch controlled by au electro-magnet. 
á # (2) sadden expansion of air actuating a 
switch. 
9 - A sub-division. 
4) cooling by contact with a mass of metal. 
(6) tendency of heated air to rise, combined 
with action of current in conductor 


on arc. 
- ü repulsion by an electro-magnet. 
Е B i use of non-arcíng metals. 

These will now be taken in the above order, with examples of the 
application of these principles in arresters. 

1. Aro extinguished by a switch controlled by an electro-magnet. 

This division includes a number of arresters which have been used 
Hed ips. success for power circuits. Of these only two will be 
described, viz , the Garton and the Thury. 

The Garton lightning arrester, of American origin, is used on the 
Continent as well as in America for the protection of power circuits. 
The accompanying fig. 6, and description will render its 
mode of action clear. It consists of two carbon plates, separated by 
a small air gap, the lower plate being connected to earth. On the 
upper plate rests au iron core whose upper end is placed just within 
a solenoid. The core is c electrically by means of a 
flexible wire at the top in series with this solenoid, which, in its 
turn, is connected to the overhead line. The solenoid is shunted by 
an air кар топ two carbon points, the gap being extremely , 
indeed, the carbons may actually lightly touch each other. The 
method of operation is as follows:—The discharge current of very · 
high tension will chiefly go to earth from the line by the carbon 
points, iron core, and carbon plates, bat the line current following 
will go through the solenoid, instead of the carbon points, owing to 
the resistance of the coil being much lower than that of the carbo! 
points. The solenoid then attracts its core, and interrupts the circuit 
between the upper carbon plate and the iron core. ‘The arrester thet 
re-dete itself, These arresters can bö- used either for continuous or 
alternating cdrreat circuits. ` = ONE. i EXE. А 


чш be continued. ) 1 "E " Р 
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THE BERTHIER METHOD OF COAL 
CALORIMETRY. 
to the American Scciety of Mechanical 


ust presented 
.O. V. Kerr gives some figures relative to the Berthier 
. This method has certain advan in 


in a olay crucible the fuel to be determ 

fuel is finely 
The lead reduced from the oxide collects in the 
the crucible and the button found after cooling cff is 
The weight of pure lead thus obtained is obviously a 
the oxygen absorbed by the fuel tested, the ht of 
taken before the test enables the rific 
known. It is, of course, im ut that the 
pure, unmixed with red lead. Pure litharge is 
beff coloured. The Berthier is based on 
that the quantities of heat emitted by combustible sub- 
oned to the amounts of oxygen required 

plete com 


„ 3 not strictly true at 
gases w 

quem but differently built u 

endothermic or exothermic 


, properties. y, also, hydrogen 
very widely from carbon, and the Berthier method is not 


goes on to show that the Berthier method may still be 
applied to coals whose composition is already known 
spprozimately. For each unit weight of lead produced there are 


evolved 4934 heat units when carbon is the fuel. Then the calorific 


capecity of a fuel will be represented by 4234 x — when L isthe 

weight of lead and r the weight of fuel. The following is the 

ак CE ше eas NAUTIQUE EN и сарану 
| ЗРЬО + С = CO, + 2Pb. 


b . 
As Pb has the equivalent 206°9, we get 6 = 18 = 04:48. 
төө v vwd perunit weight of lead produced will be 14,600 
* 448 = " 
With bydrogen we have Pb О + Н, = H,O + Pb. Ther fore 
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Po 206 9 
By "a9 ШРЫ 
102-42 
7448 = 297, whence 14,600 x 297 = 493,362 heat units 
for the capacity of b » whereas, as a fact, it is 62,000. 


И is necessary, ore, to increase the constant for h n 
to 494 for fuels containing 2 per cent. of hydrogen, while for 5 
per cent. of hydrogen the constant becomes 450, and the formula is 
P = 450 © 
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meeting of 
Bosiety of Mechanical Eingineors has a double interest. 
bows fily-wheel 90 inches wide on its belt face and built up of 10 
краса was strengthened by the addition of intermediate tension 
tods secured to plates attached to each side of the boss and to trans- 
plates attached across the middle of each t 
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ле appear better to design the arms sim as cantilevers to 
transmit the turning forces and to make the rims safo in themselves, 
and as perfectly homo us ав possible to resist ring stresses. Thus 

e 


ina wire-wound wheel there сап be no transverse stresses, but tl 


the wheel would assume а pe: fectly circular form when revolving, and 
would bs enormously strong against bursting. As with wire guns, 
the full resistance due to wire drawing can be secured. 


FRICTION OF STEAM PACEINGS. 


PACKINGS are any rng by the peer "p y me ype 
engine packings meagre; possibly very 

accounts for the multiplicity of packings. An American engineer 
Mr, O. H. Benjamin, of Oleveland has recently been 


the experiment into the regions of actual practice. A 
dynamometer enabled the expenditure of power to be m 


rings 
attempt was made to obtain endurance results, but each packing was 
run both dry and lubricated. The apparatus was first tested unpacked. 
Then it was and steam turned on and the nuts were screwed 


up by hand jast enough to prevent leakage. 
The general conclusions drawn from the tests are that the softer 
rubber and graphite gs, which are self-adjusting and self- 


proposes to continue the tests with water 
some of the standard forms of metallic packings, an 
criticisms and suggestions from makers and users. 


ings and 
he invites 


THE ELECTRO-CHEMICAL AND ELECTRO- 
METALLURGICAL INDUSTRIES IN 1899. 


By JOHN В. O. KERSHAW, F. I. O. 


THE year 1899 has been marked by steady advancement in 

teveral of the industries with which this annual review of 

progres deals; and in one industry the growth has again 
n phenomenal. 

The aluminium industry, the industries based upon the 
electrolytic decomposition of galt, and the copper refining 
industry, all exhibit signs of healthy expansion ; while in the 
calcium carbide industry the rate of growth has been extra- 
ordinary, and, in the writer's opinion, has been too rapid to 
be sound. : 

No new electro-chemical or electro-metallurgical process 
of any industrial importance has been introduced to the 
public during 1899; but two processes, which were still 
in their experimental stage at the date of the last annual 
review have since emerged, and works for their operation 
опа scale are now in course of erection. One eleotro- 
chemical works has closed during 1899, and one other has, 
for “ ге time, met with difficulties which have neoee- 
sitated the temporary cessation of manufacturing operations. 
As a set off to these failures, a large number ud factories 
for the operation of processes already at work on an indus- 
trial soale have been planned, and some of these have already 
commenoed uotion. | | 

The only litigation during 1899 has been that carried on 


* HingorBICAL Ravisw, January 13th, 1899. 
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between the Oastner-Kellner Company and the Commercial 
Development Corporation with reference to the validity of 
the patents for the Rhodin cell. The judgment of 1898 
has been reversed, on appeal, in favour of the latter com- 
pany, but it is e ed that the case will now be carried 
before the House of Lords. 

The details for the separate industries are given below :— 


ALKALIES AND BLEACH. 


No new electrolytic alkali have come under the 
writer’s notice in 1899, beyond those which form the sub- 
ject of patent applications only. As space is limited and 
inventors are prolific, no attempt is made to deal with these 
in this review. The Greenwood process, to which reference 
was made a year ago, has not fulfilled expectations, and the 
trials at Winsford have been stopped. 

The Rhodin process has made its reappearance in 
America, and the American Alkali Company, with a capital 
of £120,000, haz been formed to work this process at Sault 
Ste. Marie. Electrical energy at this spot is estimated to cost 
only 42s. per E.H.P.-year. The Commercial Development 
Corporation receives £108,000 for the American patent 
rights of the Rhodin process and cell. For a patent which 
has not received, as far as the writer is aware, industrial 
trial, and may still have to face extended litigation, this 
price is undoubtedly satisfactory from the vendor's point of 
view. Whether the purchasers have reason to be equally 
satisfied with the bargain, is a question to which a decisive 
answer may bo given two years hence. 

The Hargreaves-Bird process has during 1899 entered 
upon the third and final stage of ita development, a com- 
pany, with a capital of £500,000, having been floated for 
росою of the English patents, and erection of а works at 

iddlewich, in Oheshire. The new company—the Electro- 
lytic Alkali Company— is to pay £100,000 to the Parent 
Company for the patent rights in the United Kingdom. 
The projected works at Middlewich will require about 
3,500 H.P. (steam or gas power will be used) and are esti- 
mated to cost £140,000. This is now being operated 
5 in France; the St. Gobain Chemical Company, 
after lengthy trials, baving bought the French patent rights. 

The Castner- Kellner process is developing rapidly, and 
there are now three works which use this process in opera- 
tion—at Weston Point, Niagara, and Osternienberg— while 
two are building, the one at Jenappe, in Belgium, and the 
other near Moscow. The works at Weston Point have been 
completed during 1899, and 4,000 H.P. is now available for 
the uction of alkalies and chlorine at this place. The 
total expenditure upon plant and machinery has been 
2292.000, and the capital of the company is being increased 
to £450,000. The operation of this works for the 
1898-99 was financially suocessful, and an 8 per cent. divi- 
dend has been decl The Mathieson works at Niagara 
are also a success, and extensions are now in progress. 

The Richardson & Holland prooess at St. Helens, as noted 
above, has met with farther difficulties during 1899, and the 
works have been stopped for alterations and repairs during 
portion of the year.* 

The processes worked by the “Elektron” Company at 
Griesheim, and by the Bitterfeld Company at Bitterfeld 
(both diaphragm processes), are extending even more rapidly 
than the Castner-Kellner process, as the following list of 
places, where works, using one or other of these processes, 
are in operation, will show:—Griesheim, Bitterfeld (2), 
Rheinfelden, Ludwigshafen, Westeregeln, Montiers, La 
Motte, Zombkowice, Slaviansk, and Flix, in Spain. 

This progress has been independent of the amalgamation to 
which reference was made in the last report, of the two Parent 
Companies. Daring 1899 further changes in the financial 
organisation have been made, and the Allgemeine Elektri- 
citüts Gesellechaft, of Berlin, is putting an additional 
£180,000 into the Parent Companies. 

The Halin process, at Olavause, in France, ia reported to 
be working satisfactorily, but manufacture by this process 
has not yet been commenced in other countries. 

The Kellner process at Hallein, in Austria, is still o 
on a comparatively limited scale; arrangements have, how- 


* Since writing the above the writer has learned that great im- 
provements have been effected in this ссн during 1899; and the 
electrolytic plant at Bi. Helens is again in operation, 


ever, been made during the past year for the provision of 
the capital required to complete the works as originall 
designed. The Le Sueur process, which has been 
since 1893 at Ramford Falls, U. S.A., has succumbed during 
1899 to the fall in prices of heavy chemicals in New York, 
and the plant at this works has been 

In addition to the processes named above, others of which 
no details are available are already being utilised, or are 
about to be utilised, at the following places :—St. Michel, 
Chevres, Monthey, Thusis, Cumberland Mills Michigan, 
and at two unnamed places in Italy and North America. 

The electrolytic alkali and bleach works in operation in 
Europe and America will, therefore, shortly number 29. 
When one recalls the fact that 10 years ago there was not 
a single electrolytic alkali works in existence, the progress 
is seen to have been remarkable. 


ALUMINIUM, 


Although the number of works producing aluminium is 
now only six, the output of the metal is increasing ; this in- 
crease being due to the concentration of the manufacture at 
the larger works. 

The projected aluminium works at Sarpsfos, in Norway, 
is still unbuilt, the capitalists responsible for the develop- 
ments at this place, having decided that calcium carbide is 
the more profitable product. 

Owing to the refusal of the European Aluminium Com- 
panies to supply figures of their output for publication, the 
writer is unable to give any detailed production figures ; but 
the ¢ofals for the three years 1896-97-98, are believed to 
have been as follows :—1896, 1,789 tons ; 1897, 8,894 tons ; 
1898, 8,958 tons. 

The price of aluminium has remained fairly stationary 
during 1899, and it is hardly probable that any material 
reduotion in E can occur with the present methods of 
extraction, The price at which aluminium is being sold for 
conducting purposes, 144d.—15d. per lb., will leave little or 
no profit to the producers. 

here have been considerable additions to the capital 
accounts of the leading aluminium companies during the 
past m Pittebarg Company, the Foyers Company, 
the Neuhausen Company, and the Le Praz Company having 
all raised fresh capital for extensions during 1899. 

As three of these ey panas have taken up the manu- 
facture of calcium carbide, it is impossible to say what 
effect these increases will have on the aluminium industry. 

No new process for the production of the metal has received 
industrial trial during the past year. The Peniakoff process, 
to which reference was made in the last review, has apparently 
failed to answer the роо of those interested in it, for 
direct inquiry has failed to elicit any information concerning 
its progress, The only two processes for aluminium 
production in actual operation are, therefore, still the Hall 
and Herault processes. 

The chief feature of 1899 with regard to the utilisation of 
aluminium пе. been p тако of p use for ar 
purposes g to the high prioe of copper during the 
past year, electrical engineers have been disposed to try the 
new metal, and in America especially a 1 number of 
aluminium transmission lines have been installed. 

The behaviour of these eight alaminium power transmission 
lines, carrying, in the aggregate, 9,000—12,000 E P. at 
sures ranging from 10,000—29,000 volta, will be stadied with 
interest by all electricians. The use of alaminium for tele- 
phone and electric light work is also being experimented with 
in this country, but the proverbial caution of our race 
hinders rapid progress in this direction. 

. With to other uses of aluminium, the most striking 
progress during the past year has been in connection with 
the application of aluminium to printing work. 

As a substitute for stone it is rapidly gaining favour, and 
in both Germany and America aluminography is becoming 
& special branch of the printing industry. 

here is little progress to report in other directions during 
1899. The contributions of Ditte to the French Academie 
des Soienoes have somewhat shaken the confidence in the 
durability of aluminium when to atmospheric or 
other influences ; despite Moissan's defence of the new 
metal, it is felt that further practical trials аге necessary. 
Abstracts of these papers by Ditte and Moissan a in 
issue of the ELECTRICAL Вкүтк\ for August 11th, 1899. 
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The use of. powdered aluminium for production of ferro- 
chromium alloys has attained the dignity of an industrial 
process during the past year, and a works for manufacture 
of these alloys is now in o ion at Essen. 

With to its use for shipbuilding, aluminium has 
not made any marked advance during 1899; but both the 
Columbia and the Shamrock were stated to have considerable 
quantities of aluminium alloys in various parta of their hull 


The following is the lists of places where aluminium works 
are now in operation :—Niagara (2); Foyers, Neuhausen; 
Le Proz, Rheinfelden. 26,000 н.р. is available at these six 
works, but it is questionable whether more than one-half of 
this is employed at present in the production of aluminium. 


CALCIUM OARBIDE. 


The year 1899 has been characterised by a continuance of 
the “ boom ” in the promotion of calcium carbide companies 
and factories which commenced in 1896, and has now 
extended over a period of three years. That this period of 
“boom ” will be followed by the inevitable reaction is only 
too certain, and the writer would not be surprised if the year 
1900 witnessed a collapse of the inflated prospects and 
values in the new industry. Nearly every water-power of 
any considerable size in Europe has now been turned to 
account for carbide production, and the competition b:tween 
the larger factories must sooner or later cause a decisive fall 
in prices, and a very considerable reduction in the margin 
oat of which dividends are to be paid. 

However, for the present, “calcium carbide ” manufac- 
ture is considered by capitalists and company promoters to 
be the most profitable of the electro-chemical or electro- 
metallurgical industries, and the promotion of new com- 
m and the erection of new factories goes merrily 


In the report ороп the calcium carbide industry which 
appeared in this paper 12 months ago, a list of 51 places 
was given where this product was already manufactured or 
factories were in course of erection. 

This list has now grown to 93. Limits of space forbid the 
detailed enumeration of these 98 places, but the totals for 
the different countries are as follows: 

Calcium Carbide Works in Operation.— France, 21; 
Switz2rland, 11; Austria and Hungary, 8; Germany, 8; 
Italy, 7; United States, 6; United Kingdom, 4; Norway 
and Sweden, 4; Spain, 2; Russia, 2; Canads, 2; Belgium, 
1. Total, 76. 

Calcium Carbide Works in Course of Erection.—F canoe, 5; 
Saitzarland, 8; Austria and Hungary, 8; Norway and 
Sweden, 3; Italy, 1; Russia, 1; Canada, 1. Total, 17. 

The extraordinarily rapid development of the carbide 
industry in Europe has been partly due to the action of the 
large German electrical engineering firms. These have 
actively promoted the formation of carbide companies, and 
the erection of works for carbide production, in order to 
benefit by the orders for generating plant and machinery, 
and in many cases they have retained a large financial 
interest in the completed works. It is, however, question- 
able whether these investments will continue remunerative, 
and some unloading of carbide shares upon the public is 
certain to oocur when the price of carbide falls. 

No safe estimate of the power available for carbide manu- 
factura in these 93 works can be made, for a large number 
of them manufacture other products, and the proportion of 
the total power devoted to carbide is a matter of pure 

conjecture. Farther, in the majority of cases the water- 
power is greatly reduced during the dry season, and in some 
cases the manufacture is wholly stopped for the summer 
months of each year. Estimates of the carbide production of 
the world at the present time must, therefore, be received 
cum grano salis. That the aggregate prodaction of carbide 
is large, is unquestionable ; that it is as large as some interested 
parties assert is doubtful. 

The price of carbide has not undergone material change 


| 


during 1899; the difficulties and costs of transport to some Penes 


extent neutralise the effects of the increased production. It 


i» however, now practically proved that under favourable - 


as to the supply of lime and coke, and with cheap 

Lans, carbide can be noed for about £8 per ton. At 
in the Austrian Tyrol, the costs works out to £7 5s. 

per ton, inclasive of interest and depreciation charges, It is, 


therefore, evident that when production overtakes the 
demand, and the regulations regarding rt are im- 
proved, a very big fall in prices will occur. At present in 
this country the quotation is £18 per ton, f.o.r. at Foyers, 
but probably a considerable reduction is made for large 
quantities, 

With regard to the utilisation of carbide, there is nothing 
of a striking nature to report. In this country considerable 
progress is being made with the installation of acetylene gas 
in country houses; and central installations of generating 
plant for the supply of considerable areas, have been carried 
out at Hawes, in Lancashire, at Filey, in Yorkshire, and at 
St. Michaels, in Kent. In Germany the new illuminant 
appears to ba most largely used for railway station lighting ; 
while in South-Eastern Europe acetylene is being adopted 
for lighting small towns. The progress of these central 
installations of acetylene generating plant will b> watched 
with interest. That the cost of acetylene illumination at the 
present price of carbide is considerably higher per candle- 

wer than the cost of coal gas or oil illumination is well 

nown, and it would bə wise if those responsible for these 
new developments would make this fact olear to their 
customers, Otherwise, the experience with acetylene lighting 
in Canada (see ELECTRICAL Review, October 6th, 1899) 
may be repeated in other countries. 

The need for scientific advice and supervision in connec- 
tion with these larger installations of acetylene generators, 
is evidenoed by two oocurrences of the past year. 

In May, at the Buda-Pesth Acetylene Gas Exhibition, a 
fire was caused by the use of bleaching powder as a purifying 
substance for the crade gas; and in August the Wabash Ia. 
(U.S.A.) manicipal lighting plant was entirely destroyed by 
explosion. 

Daring 1899 there has been no litigation concerning 
carbide patents; and it wonld appear that the threatened pro- 
ceedings on the part of the owners of the Wilson patents in 
this country against other firms are to bə stayed. In view 
of the failure to uphold carbide patents in Franoe and 
Germany, this n of prudence is wise, though it may not 
commend itself to the members of the legal profession and 
to the “carbide experts, who would have been called upon 
to take part in the case. 

(To be continued.) 


THE LEGAL RELATIONSHIP OF ELEOTRIO 
LIGHTING AND POWER COMPANIES TO 
THE ROAD AUTHORITIES. 


In ord r to discover the rules and regulations under which 
the company may acquire the right to place wires beneath 
the roadway it is necessary to refer to the Electric Lighting 
Act cf 1882. Ia the first plaoe, by Section 10 of that Act 
the undertakers may, subject as therein mentioned, and for 
the purpose of supplying electricity, acquire such lands by 
agreement, construct such works, acquire such licenses for 
the use of any patented or invention’, 


processes, 
- machinery, apparatus, methods: materials, or other thin 


enter into such contracte, and generally do all such acts 

things as may be necessary and incidental to such supply. 
The section confers upon the company the right to obtain 
lands, &c., by agreement, but compulsory powers are often 
required in order to obtain sites for stations, and the пеоев- 
sary leave to lay wires under the streets. This object is 
effected by Section 12, whereby the provisions of the Gas- 
works Olanees Act, 1847, with respect to breaking up streets 
for the purpose of laying pipes, &o., are inco with 
the Electric Lighting Act. It is necessary, therefore, to 
refer to those provisions, and to the cases which have arisen 
from time to time with to them for the purpose of 


- showing the true relationship between electric lighting com- 


ies and the local authorities. 
The following are the incorporated sections of the Gas- 
works Clauses Act, 1847:— 
6. The undertakers, under such superintendence as is hereinafter 
specified, may open and break up the soil and pavement of the several 
streets and bridges within the limits of the s Act, and may open 
and break up any sewers, drains, or tunnels within or under such 
streets and and lay down and place within the same limite 
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pipes, conduits, service pipes, and other works, and from time to 
time repair, alfer, or remove the same, and also make any sewers 
that may be necessary for carrying off the washings and waste liquids 
wbich may arise in the masking of the gas, and for the purposes 
aforesaid may remove and use all earth and materials in and under 
such streets and orines aai they may, in such streets, erect any 
pillars, lamps, and r works, and do all other acts which the 
undertakers sball from time to time deem necessary for supplying 
to the inhabitants of the district included within the ts, 
as little d as may be in the execution of the powers 
hereby or by the Act granted,and making compensation for 
any damage which may be done in the execution of such powers. 


The word “street is defined in Section 82 of the Elec- 
5 ores. pus pru to HEPR “any m court, or 
; way, lane, road, thoroughfare, or public passage or 
place within the limits of the special Act." The expres- 
sions street and “public” road include any highway. 
[See ny ripe Act, 1868, Section 2 of which is incorporated 
with the Act of 1882.] 


DEFINITION OF HIGHWAY. 


In the case of an ordinary highway the right of passage 
extends to the whole s between the fences on either side, 


1896. By Section 6 the promoters may, and во far as regards 
80 much of the tramway aa is tó be laid 

of Hyde, shall within two га from the date of the pro- 
visional order, construct and maintain the tramways therein 
described. A plan for the construction of the tramways was 
authorised by the Board of Trade under S:ction 24 of the 
Act of 1896. This involved the laying down of cables or 
feeders under the footways of the streets traversed. On 
ro 1898, the defen 


them to, and approved by, the Board of Trade. 

It was oontended on behalf of the plaintiffs that the 
defendants had no power to break up or ореп the footways 
without the plaintiffs’ consent, inasmuch as the power 
ES by Section 26 of the Tramways Act, 1870, to 

up roads was limited by virtue of the defini- 
tion in Section 8 to “the carriageway." The defen- 
dants argued that the definition of the word “road” in 
Section 3 did not exclude the footways where the highway 
consisted of a carriageway and footways. It was also urged 
that inasmuch as the work was completed, there was no case 
for injunction [(1899) 1 Oh, 474. Battersea Vestry v. 
County of London, &c., Company]. AD 

In the oourse of his judgment, Mr. Justice Grantham 
said :—“ I am of opinion that the defendants have power to 
break up the carriageway only. When the Act of 1870 was 
passed, no one ever dreamt of such a thing as an electric 
railway. . . . . Eminent persons have been called to 
show that it is better to lay electric cables used for the pur- 
poe of the tramways under the footways, and the Board of 
| e, without thinking whether they have power to do во 
or not, have sanctioned that course, but that did not give the 
defendants power to open and break up the footways. The 
Sooner an Act is passed to give promoters of tramways such 
а power the better. . . . . Неге the defendants claim 
the right to do what ш as done, and to do it again, 
Whenever they choose. e plaintiffs are therefore justified 


in asking for an injunction. I am of opinion that the 
pecus have suffered damages to the extent of £100, and 
accordingly grant the injunction prayed for with £100 
damages." 
It is important to observe that powers to break up any 
street or bridge, &c., cannot be exercised without previous 
notice to the persons who have control of the same. "Thus, 
by Section 8 of the Gasworks Clauses Act, 1847 (which is 
incorporated with the Electric Lighting Act, 1882, it is pro- 
vided as follows :— 
Before the undertakers proceed to open or break up any street, 
bridge, sewer, drain, or tunnel, they sh 
whose control or t 


or break up the same, not less than three clear days before 

such work, except in cases of emergency arising from defects in any 
of the pipes or other works, and then, so soon as is possible after the 
beginning of the work, or the necessity for the same shall have 


The above section applies to undertakings in all parta of 
the country. With to undertakings outside the 
County of London, the Electric Lighting (Clauses) Act, 
1899, now provides, by Section 14 of the Schedule, for notice 
to be given relating to any works which may involve inter- 
ference те апу street or public lg e 1 

Again, if a company or person obtains power vi- 
sional orders to break up streets, the local authority at the 
district ae claim to exercise the power under certain con- 
ditions. These may now be found in Olause 16 of the 
Schedule to the Electric Lighting Clauses Act, 1899. 


LIABILITIES OF UNDERTAKERS, 


The importance of obtaining express powers to break up 
or ctherwise interfere with the highway lies in the fact that 
three remedies are open to the highway authority for any 
undue interference with the roadway. In the first place, to 
open and break up the soil and pavements of streets and 
bridges without express power constitutes a public nuisance, 
for which an indictment will lie [R. v. Langton Gas Com- 
pany, 2 E. & E. 651; 6 Jur. (N. S.), 601, sub. nom. R. v. 
Knight]. The mere consent of the road authority does not 
legalise what would otherwise be a public nuisance. In the 
second place, an injunction may be obtained to restrain the 
breaking up of streets for the purpose of laying pipes; and 
this, although the works may have been completed before the 
commencement of proceedings (Goodson v. Richardson, 
9 Oh. App. 221), but the Courts have generally refused to 
interfere where the damage is trivial. [Att. Gen. v. Sheffield 
Gas Consumer's Oompany, 8 De G., M. & G. 304; 22 
L. J. Oh. 811; 17 Jur. 677.] Proceedings of this kind 
may also be taken by private individuals, [Stockport Dist. 
Water Company v. Corporation of Manchester, 9 Jur. (N.S), 
266 


Thirdly, penalties may be recovered under the Highway 
Act, 1835, 5 and 6 Will., 4 C. 50, Section 72 for breaking up 
streets without Parliamentary authority [Hawkins v. Robin- 
son, 37 J.P. 662]. Penalties may also be recovered under 
the Pablic Health Act, 1875, Section 149. 

With regard to ings for an injanction, it should be 
observed, in the first place, that the rights and privileges 
which are soaght by an electric lighting company generally 
involve an interference with the solum of the street or high- 
way. The solum, usque admedium filum viae, being usually 
vested in the adjoining landowners, it is often important 
to consider how far those adjoining owners can restrain 
interference with their property. As a first step, the lanc- 
owner must establish his legal right to the soil, во that where 
an information and bill were filed complaining of the laying 


down of wires in tubes as an invasion of the rights of the 
owner, an injunotion was refused upon the ground that 
the legal title had not been established [Att. Gen. v. the 


United Kingdom Electric Telegraph Co., 80 Beav. 287]. 
It is not necessary, however, for him to show that the soil is 
of any value to him, or that his reason for seeking an 
injanction is in any way connected with his enjoyment of his 
land [Goodson v. Richardson, 9 Oh. App., 221]. 
Where interference with the soil is caused, or sanctioned 
by the roadway authority, different considerations arise, for 
the roadway authority or local board may have express or 
implied statutory authority to lay down wires, Go., for the 
purpose of lighting, &c. Thus, in the case of Fareham 
Local Board and Fareham Electric Lighting Company v. 
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Smith [7 T. L. R., 443], the local board contracted with the 
ony a 40 light atown. No license or provisional order from 
the of Trade or ial Act had been obtained. The 
defendant was owner in fee of certain lands adjoining a public 
highway, and he alleged (1) that the poles and wires inter- 
fered with certain building operations on his land ; (2) that 
be was entitled to remove the poles as owner of the subsoil 
of half the highway. On application being made, the late 
Mr. Justice Chitty ые an injanction to restrain him 
from so interfering, for the following reasons :—In the first 
place he said that as the highway in question was a “street” 
within the meaning of Section 149 of the Public Health 
Act, 1875, it was veated in the local board, who were entitled 
to more than the surface, and had further an area of user 
mecessary for lighting their district. He also said :—“ The 
local board has a proprietary right in the zone above the 
surface, or, at any rate, has a ion of so much above 
and so much below as falls within the objects of the Act. 
The electric lighting company has merely acted in pursuance 
of its contract, and is therefore not liable." 

Secondly, he said that under the paragraph 1 of S:ction 
161 of the Public Health Act, the L 
authorised to contract with any person for the supply of gas 
or other means of lighting the etreeta, markets, and public 
тана сд in their district ; farther, that the restrictions con- 
tained in the subsequent paragraphs of Section 161 did not 
apply to lighting by other means than gas, but were only 
intended to prevent an urban authority from invading the 
district of a statutory gas company. 

The above decision, which would appear to imply that 
the local or roadway authority has a certain interest in the 
sub-scil of the street or highway, must be read in conjunc- 
tion with the following case, which was decided in the Court 
of Appeal on January 80th, 1899. There the defendants, 
an ic lighting company, wrongfully and without leave 
or licence, opened and broke up a foot path in Trinity Road, 
Battersea, within the district of the Vestry of St. Mary. 


inan. and the pavements, stones, and other materials 
thereof, and all other things provided for the purposes 
thereof by any surveyor of highways, or by any person serving 
the office of surveyors of highways, or by any vestry or 
district board under tbis Act, shall vest in and be under the 
management and control of tha vestry or district board of the 
parish or district in which euch highways are situate.” In 
the course of his judgment Lord Justice A. L. Smith said: 
“It is contended that the subsoil in which the wires are laid 
is vested in the plaintiffs. The answer to this is to be found 
in Mayor, &c., of Tunbridge Wells v. Baird [(1896) A. C. 
434], where Lord Herschell said, at page 442: ‘It seems to 


me that the vesting of the street vests in the urban authority 


such property, and such property only, as is necessary for 
the control, protection, and maintenance of the street as a 
highway for pue use, If this is all the plaintiffs have 
vested in „ they cannot maintain this action as 
owners of the subsoil. I come to the conclusion that 
they have not made ont any right of theirs which 


can be interfered with by the oontinuanoe of the pipes and 
wires where they are.” The above decisions might appear at 


first sight to be conflicting, but a little consideration will 
show that the former case merely decides that the road 
süthority has power to break up or authorise the breaking 
up of roads, while the latter case proves that their property 
in the solum is not such as w enable them to prevent 


h regard tothe question whether 
power to lay wires underground involves the right to break 
ар the surface of the streets, and excavate the surface. 

The case of the City of Montreal v. Standard Light and 
Power Company (1897, А.О. 527) although decided under а 
Colonial Act of Parliament, is very instructive. The 


respondents were incorporated in 1892 under the name of 
tbe St. Henri Light and Power Company by the Act 55 and 


56 Viet. o. 77. It was only necessary to deal with four 


sections of that Act. Section 5 empowers the company 
(inter alia) to lay its wires. . . underground as the same 
may be necessary, and in во many streets, &o., as may be 
neceesary . . . . the whole without doing any unnecessary 
damage and providing all proper facilities for free passage 
through the said streets, &c., while the works are in pro- 

Section 18 is in the following terms: — Before com- 
mencing the layiug of wires or pipes or the erection of 
waterways, the company shall make a report to the Commis- 
sioners of Agriculture and Pablic Works of the provinoe of 
such works and shall send a copy thereof to the council of 
the municipality in which such works are 80 projected." 

By Section 6 of a subsequent Act, passed in 1898, it was 
provided that “tbe municipal council in all cities, towne, 
or incorporated villages, if they deem necessary, shall have 
the right to oversee and prescribe the manner in which 
. . .. Streets, roads, and highways shall be opened . . . . 
for the placing of wires underground.” The company sent 
a notification to the municipal council referring to the right 
of supervision reserved to the municipality, and intimating 
that they intended to exercise the powers conferred upon 
them for laying underground wires. They also made a 
р to the Commissioners of Agriculture and of Public 

orks, and sent a copy of the plan and report to the muni- 
cipal council, requiring them, within 10 days, to prescribe 
the manner in which the streets mentioned in the report 
were to be opened, and stating that, in case of default, they 
would proceed with the works, taking all due precau- 
tions, &c. 

No answer having been received from the municipal 
authorities, the respondent’s workmen proceeded to break RT 
the roads, whereupon the arian Ж authorities preven 
them by force from continuing their operations. The re- 
spondents sued for and obtained an injunction against the 
city from interfering with their contractors and workmen, 
and the city appealed to the Privy Council. It was held that 
the power to open streets, that is, to break up their surface 
and excavate them, was plainly involved in Section 5, and 
that an injunction obtained by the respondents to restrain 
the municipality from interfering therewith was properly 


ran 

E Under the London County Council (Sabways Act, 1893, 
56 and 57 Vict. c. ccii.) companies having power of opening 
and breaking up streets are, under the conditions referred to 
in Sections 3, 4 and 6, prohibited from doing so in a 
street where there is a subway; but by Section 24 it is 
provided that the Act “shall not apply to any pipe or wire 
authorised to be laid or placed by sny provisional order or 
license under the Eleotrio Lighting Acts, 1882 and 1888, or, 
under any special Act incorporating the said Acts, or (in 
respect of such wires) to any company authorised to lay or 
place the same.” See also Metropolitan Subways Act, 1868 
(31 and 32 Vict. с. Ixxx.). In spite of the foregoing en- 
actment a clause is usually inserted in County of London 
provisional orders enabling а county council or local 
authority to require electric lines to be laid in such subways 
rather than break up streets. [The form of а clause of this 
kind may be seen in Mr. Shiress Will's book on The Law 
of Electric Lighting,” 1898, p. 152]. 


THE USE OF RUBBER INSULATED WIRE 
IN STEEL CONDUITS. 


By V. ZINGLER, A.M.LB.E. 


A COMMITTEE of the Institution of Electrical Engineers is 
at present engaged on the by no means easy task of drawing 
up a set of rules and regulations to be observed in wiring 
buildings, which it is hoped will not only рав everybody, 
but will also be accepted by everybody, and loyally adhered 


to. It is, perhaps, too much to t that such an under- 
taking could be completed in a day, but it is to be hoped 
that the result will be known, let us say, during the present 
session. 


In the meantime, house wiring is still going on under 
the old multiplicity of rules, conforming in part to all and 
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in whole to none; at the same time we hear of the gradual 
and s tic extension of the high voltage system by the 
electric supply authorities, which makes it all the more 
ne to guard against breakdown of insulation in the 
future by added precautions in the present. In order to 
meet the possibility of accident and leakage by the 
increased pressure, an elaborate series of so-called high 
tension fittings have been designed and put on the market 
by makers of this class of article, many showing con- 
siderable ingenuity, and no doubt most being quite suitable 
for their 

It seems, however, to the writer, that whilst so much 
attention bas been given to accessories, an important point 
bas ben lost sight of, incidental to the largely increasing 
use of steel conduite for drawing the wires into, namely, the 
now i ishableness of vulcanised rubber. It is 
customary to attribute all the leakage on an installation to the 
fittings and lamps, and if a test is made on the wires only with 
freed ends, many hundrede of megohma will be reduced to units 
directly the fittings are connected. When wood casing only 
visis. the 5 of the rubber d yan соз > 

me apparent if the casing remains dry, for the g 
reason that the wood is itself a fair insulator, and being dry, 
it prevents anything in the way of rot due to moisture 
hastening the destruction of the insulating qualities of the 
rubber, which may, at most, only crack. 

In view of the now almost universal use of metallic con- 
дайа, it may be not inopportune at the present moment to 
inquire how far their use is a blessing in во far as the materials 
used for insulating the wires are concerned. The point is 
important, as those rules which have been framed up to the 

nt make little or no mention of metallic (or conduct- 
ing) conduite, and the precautions which should be adopted 
when паше them. The fact that vulcanised rubber per se 
is perishable, and does not retain its chemical properties for 
many years, has loug been known to rubber experta, but it is 
only lately that the matter has been brought home to electric 
supply authorities under the special conditions to which they 
have прера the rubber, by the wholesale breakdown of their 
cables all over the country, with the result that makers of 
rubber-covered cables have been obliged to manufacture lead- 
covered cables insulated with impregnated paper and other 
hygroscopic materials, 

In continuation, therefore, of the above remarks with 
regard to rubber-covered cables in wood casing, as long as 
wood casing only is used, we see that no inconvenience is 
caused by the perishing of the rubber. When, however, the 
wires are drawn into metallic tubes—which not only conduct 
electricity but also beat—it is subjected to alternations of 
moisture and dryness, of heat and cold, which tend to still 
further shorten its life as an insulator; besides these troubles, 
if the conduit is such that moisture can get in besides that 
due to condensation, and chemical actions can take place, the 
rubber bas still less chance. The conduit which is now 
largely used is nothing more than what is known as bedstead 
tubing, that is, steel tube with a mechanically close joint 
(not closed), japanned or enamelled by a firing process. A 
great deal of it is alao obtained straight from the makers, and 
used in an untreated condition, as it can then be got for 
about half the price of the shiny article, and is put into 
damp lime in that state. It will thus be seen that 
the tubing is not only not watertight, and is able to receive 
water and air from without, but it is also very often a prey 
to chemical action of a bad kind, which must have an effect 
on the rubber. It must also bs borne in mind that the 
enamel is no insulator, but merely a temporary and not always 
homogeneous tion against rust. 

It is not the object of these notes to decry this steel 
conduit; it admirably serves its purpose, that is, to act as 
а 5 for the wires inside it, and the makers deserve 
all thanks for their enterprise in introducing a well stan- 
dardised and cheap system for house wiring, which will, it is 
to be hoped, gradually abolish wood casing. It is not the 
conduit which now requires attention, but the covering of 
the wires drawn into it constitutes a real danger which was 
ony pean in the case of wood casing. | 

other important point also arises in connection with the 

use of rubber-covered wires in metallic conduite, namely, the 
антау of joints. The original rules drawn up by the 
titution of Electrical Engineers inform us that joints 
should be avoided as far as possible, as they constitute a 


comes 


ез wire used means extra expense, to say nothing of the 

г. 
If the wires аге run in casing the actual extra oost of the 
latter is not great, and the labour of fixing, 5 casing 
required to 


when steel condaite are used, if every point has to be wired 
back to the fuseboard. It is now necessary to use a small 
tube for each pair of wires if we wish to keep below the 
plaster only, and this means considerably more in oost of 
material and labour, as well as wire. As an alternative, if 
boxes are used, the siz» of the pipes is increased, and it 
becomes necessary to chase the brickwork if appearances have 
to be considered, as is usually the case. All this is intended 
to show that if joints are to be avoided with steel conduit, 
the cost of wiring is largely increased, and it might there- 
fore be deduced that, as our aim is always to cheapen 
the cost of wiring, joints should be used in reason if it is 
possible to get rid of their weakness. 

Now, of the legitimate methods of making joints there 
are three: the pure rubber joint, the vulcanised joint, and 
the mechanical joint. The first is used universally in wood 
casing, where, if it is well made it is quite safe. It is also, 
unfortunately, being used in the tame way with steel oon- 
duits in metallic boxes which collect moisture and other 
foreign matter. This practice is dangerous with 100-volt 
supply, but becomes doubly so at 200 volte, and should be 
discontinued. Pure rubber joints bave absolutely no chance 
under the conditions of steel conduit wiring, if soldered 
joints are to be used they should be vulcanised. 

But here the contractor will say that the oost will be 

eatly increased, so that he might as well wire each point 

k to the fuseboard. Jointers who can vuloanise are not 
caer to get, and then every joint takes from twenty minutes 
to half-an-hour to make properly. In this matter the oon- 
tractor must use his own Judgment, depending on the olas 
of building be has to wire, and many other conditions, 
but there is no doubt that, speaking generally, the fewer 
Jos tuere аге the better, and those few should be vul- 
can 


As regards the question of mechanical joints, this has not 
received much attention, and, in the writer's opinion, the 
matter is n ens of development. Porcelain with 
terminals in the metal boxes have been used, but this con- 
stitutes an even greater source of weakness than а soldered 
joint, as moisture condensing on the porcelain will put the 
metal work to earth at onoe. By mounting the metal 
terminals on impregnated or paraffined wood bases, and then 
thickly lacquering all the аша metal work with the 
assistance of a blow flame, leakage might be avoided ; but 
this is a matter for experiment. Or the wires may be 
brought into the joint boxes through glands (not of rubber) 
and the boxes filled with insulating oil. Again, the 
mechanical joints could be coated with some form of insu- 
lating paint, if the same could be guaranteed not to crack or 
corrode. To sum up, therefore, on the question of joints, if 
soldered joints are necessary they must be vulcanised; 
mechanical joints lend themselves to possibilities, and would 
no doubt be the cheapest form of wiring in the end. In 
order, therefore, to pat house wiring on в firm, safe, and per- 
manent basis, the attention of the inventor should be drawn to 
the questions of insulating material and joints. Might not 
those who are responsible for the drawing up of rules consider 
these questions in connection with the use of steel conduit, 
with a view to preventing the inevitable breakdowns which 
must occur in time, especially with 200 volta? Apart from 
the question whether there may or may not be а more 
permanent insulating material than rubber, even if it be not 
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good insulator, it cannot be too strongly urged that 
of rubber cables should be used, the 

eing insu with pure and vulcanised rubber, the 
latter to have the sulphur assimilated with it in the most 
careful way. The pure rubber, at any rate, serves to prevent 
the coming into conflict with the copper, which is 
one of the most frequent causes of the rotting of cables in the 
prerence of moisture. 

It may, perbaps, be argued that there is scat А ui 
vent the contractor from putting in inferior wire if he likes, 
bat this can easily ba got over by a judicious and impartial 
system of inspection by the supply authorities. 

It amounts, therefore, to thi at the inferiority of 
robber as a permanent insulator for wires drawn into metal 
tubes should be recognised ; and that means should be taken 
to ensure the use of—if not another form of insulation—at 
any rate a better class of rubber than that which it has been 
customary to use for wood cas ing. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


BREW PATENTS. 1800. 
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Compiled expresaly for this journal by W. P. Тномрвои & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


15883. “Improvements in electric driving mechanism for geared machines 
generally.” F. 8. CARTER. Dated December 18th. 

350583. “Improvements in connectors for electrical wires or cables.” T. R, 
fowzasttTs. Dated December 18th. 


4. "An improved method for connecting tubular conduits with rect- 
angular casings for electric conductors." G. Н. Сохорох and F. McCALLUM, 
Deted December 18th. 


35097. “ Electric light magnifying bulbs or burners." О. D. Deacon. Dated 
December 18th. * »d 

27$ “Electrolytic interrupter.” F. DE Mark. Dated December 18th. 
Complete.) 

65164 “Improvements in electric igniting devices for lighting gas and like 
lamps.” E.Scumipr. Dated December 19th. (Complete.) di 

ЖТ]. “Improvements in and relating to electrical illuminated advertise. 
ments.” Сосмт H. R. DE LAMBZRTYE-TORNIRLLE, Dated December 19th. 

©1%. “Improvements in apparatus employed in wireless telegraphy.” G. 
Muscoxt and the WIRELESS TELEGRAPH AND SIGNAL COMPANY, Diuen "Dated 
December 19th. 

415. "New or improved insulating floor oovering.“ G. E. Hryr-Di4. 
Dated December 20th. Р i : к 


$5114 “Improvements in electric cable conduits." G. E. HxW- DIA. Dated 


ЗЫ. “Improvements in the construction of reflectors or shades for 
electric ot other lights.” O. Нот. Dated December 20th. 

2 . for clearing the bulbs of incandescence osmium lamps.“ 
C. ACER vox WELSBACH. Dated December 20th. 8 

. . “Process for clearing the bulbes of electric incandescent lamps." 
O. Імват. (J. Lux, Austria.) Dated December 90tb. 

5,75. “Improvements in or relating to clock-controlled electric switches.” 
E. Weasrer. December 20th. 

5.21. “Improvements in or relating to electrical traction particularly 
applicable for tramways and railways.” H.Lawz. Dated December 20th. 
Sm 4 provements in earthing devices and safety fuses for electrical 
circuits. L. J. STEELE. Dated December 90th. х 

35395. “Improvements in electrical resistance measuring instruments.” 
J.A. FIE IMO. Dated December 20th. (Complete.) : 

35346. “Improvements in perforators for use in connection with automatio 
tel transmitters." А. 8. FRAMPTON and MuiRHgAD & Co. Dated 
December 21st, 

ЗП. “A new or improved method of measuring the difference of electric 
pressure between points of a circuit which may be distant from the observer 
and apparatus therefor.” M. B.FisLp. Dated December 91st. 

349 “Improvements in or connected with incandescent electric lamps." 
G. Davis, Dated December 2186. 

SEA “Improvements іп electrio i d 1 ” V, 2 

Жыкы electric incandescent lamps.“ V.ScHOoLz. Dated 

25053 “Improvements in liquid resistances for electrical circuits." E. F. 
Уот, Р. H. Bastiz, and E. F. Moy, Lro. Dated December 21st. 

zs + ved method of telegraphing on telephone lines and tele- 
graphic ts for use in connection therewith.” W. P. THOMPSON. 
\4. Bmding-Larsen, Norway). Dated December 41st. (Complete.) 

15356. “Improvements in electric incandescent lamp fittings or fasteners." 
В. B. Arosrotorr. Dated December 21st. 

WX “Improvements in electrical measuring instruments.” G. K. B. 
Eirumwroxz and A. C. Hzar. Dated December 22nd. 

5 trackway train.“ A. Sr. Vincent Bomxwxaby. Dated 

$408 “An ved electric low-water alarm for steam generators.” 

б 5 December 23nd. ( Complete.) 

. “Improvements in holders for electric incandescent lampe." J. P. 

Visas, December nd. К 


J c ed means for insula electric oonductors" W. W. 
. eN Decan ber Wind. чщ 
55415. "Improvements in and relating to 


rforators for use in connection 
with sutomatie telegraph transmitters.” G. 
Dated December And. Р 


PER, K. C. Cox, and J. JEFFREY. 
417. “Im i 
D LE Mena in and relating to electro-magnets." L.J. DELAVEAU. 


n "Improvements in alternating current induction motors" B. G 
Lung. Dated December And. (Date applied for ander Patents, &o Act, 
WM, Section 108, May 31, 1800, being date of application in United Иен) е 


РА 


95,491. “Improvements in alternating current generators," B. G. Lame. 
Dated December 22nd. (Date appien for under Patents, &o., Act, 1883, Scction 
103, May 94th, 1899, being date of application in United Ssates.) 

25,4922 “Improvements in systems of electrical distribution and circuit 
breakers for use therein." L. B. STILLWELL. Dated December 22nd. (Date 
орша for under Patents, &с., Act, 1883, Section 108, May 24th, 1899, being date 
of application in United States.) 

25,428. “Improvements in electrical resistances.” J. DvrAiT and O. GARBE. 
Dated December 22nd. 

25,426. ‘Improvements in or relating to electric arc lamps." D. J. BIRSELL. 
Dated December 22nd. 

25,432. “New or improved electrically-actuated air douche apparatus.” A. M. 
THIERGARTNER. Dated December 22nd. (Complete.) f 

25,439. “A new or improved electrical contact apparatus.” E. CADET and 
C. CHEVALLIER. Dated December %md. 

25,446. “Improvements in electric railway motors.” Tue BnrTisH THOMSON- 
Houston Company, Limitgp. (E. D. Priest, United States.) Dated December 
22nd. (Complete.) 

25,47. “Improvements in electric brakes.” THE British THomson-Hovston 
Company. (F. E. Case, United States.) Dated December 22nd. (Complete.) 

95,49. “Improvements in safety devices for electric vehicles." Tne Витічя 
THoMso*x-HovusToM Company, LIMITED. (F. E. Case, United States.) Dated 
December 22nd. (Complete.) 

95,449. ‘Improvements in means for controlling electric motors." THE 
British THromson-Hovston Company, Limitgep. (A. G. Davis and W. B. Potter, 
United States.) Dated December 22nd. (Complete.) 

95,450. “Improvements in systems of electric train control.” THE British 
Тномкох-Носвтох Company, Liuirzp. (W. B. Potter, United States.) Dated 
December 22nd. (Coinplete.) 

95,451. “Improvements in electric switches.“ THE British THoMson- 
Hovston Company. (E. Oxley, United States.) Dated December 22nd. 

95,452. "Improvements in means for cooling electric brake shoes." THE 
British Тномхом-Носвтом Company, Limirep. (A. Ekstrom, United States.) 
Dated December 22nd. (Complete.) 

25,458. “Improvements in alternating current motor systems.” Tne Britian 
TuoxsoN-HotsroN Company, LIMITED. (A. G. Davis, United States.) Dated 
December 22nd. (Complete.) 

254164. "Improvements in electric alarms.” М. WESchER and P. Моле: 
HaADPT. Dated December 23rd. Complete.) 

25,490. “Improvements in secondary batteries.“ M.A.P.MoxwiER. Dated 
December 23rd. 

25,491. Ti prortimenis in accumulator batteries.” 
December 23rd. (Complete.) 

25,509. “ Improvements in methods or means of insulating electric wires,” 
B. G. Hopags, H. SMITH, апа W. А. A. Burrows. Dated December 28rd. 

25,518. "Improvements in electric arc lamps.” A. F. Sroox Rn. (P. Vassia, 
France.) Dated December 28rd. 

25,514. "Improvements in telegraph relays,” A. Fraser and G. DRAPER. 
Dated December 281d. 


P. Marino. Dated 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. THOMPSON 
and Co., 999, High Holborn, W.C., and at Liverpool, Manchester, and Birming 
ham, price, post free, 9d. (in stamps). 


1887. 


10,405. „ . 0. J. Lodge and A. Muir- 
. Dated July 10th, 1897. A receiving . Hertz ian-wave signalling 
consists of a coherer arranged in circuit with the receiving instrument and a 
siphon recorder with means for oausing the coherer to decohere. The coherer 
as shown consists of a metal spring secured at one end and having two adjust- 
ment screws, one of which produces the active contact. The coil of the recorder 
is shown attached by a fibre to the coherer to restore it to its normal state. The 
coherer may also be acted upon directly by a magnet, by a current-carrying 
wire in а magnetic field, by an oscillating toothed segment, or by a skew cam 
as described in Specification No. 11.069, A. D. 1894, acting on an extension of the 
coherer spring. When a filing coherer is employed it may be carried by the 
armature of a magnet in the Jocal circuit. he following modifications are 
described in the provisional specification. Filing-coherers disturbed by the 
motion of a needle or moving coil receiving instrument may be used. 
A coherer having & mercury contact and a spiral surrounded by a helix 
of or containing iron may be used. A brush rubbing against a 
revolving drum may also be used as a coherer. As a decoherer a 
rod immersed in the filings and actuated by external means may be 
employed. As a wave emitter two spheres or ellipsoids may be employed, one 
having a depression containing oil, and the other a projection dipping therein, 
When automatic transmission is empor the contacts caused by the perfora- 
tions close the primary of the induction coil, the vibrating hammer bein 
preferably kept in movement by an independent motor. As & system o 
relaying, the coherer circuit at an intermediate point can cause an induction 
coil to remit the signals received by the coherer. 6 claims. 


16,428. ''An improved mothed of and means fer mg electric traction on 
ct dal der had and like means of transit.” J. W. White and H. White. Dated 
July 12th, 1897. elates to wire-ropeways with rope, electric, or other means 
of traction. Instead of continuous ropes the way is composed of a series of 
short ropes which are independently strained at the supporting posts. A sup- 
porting post for a wire ropeway with two ropes which are led over blocks to 
opposite sides of the post and there made fast and strained by any suitable 
arrangement. Rocking rails bridge the space between the ends of the rope. 
Electric railways and tramways on a block system. The wire ropeway des- 
cribed above is adapted for electric traction, but railways generally are also 
referred to in the provisional specification. Alternate rocking rails are perma- 
nently connected toa main conductor and are normally held tilted in one 
direction so that only alternate sections of the rope are ive. On the passage 
of & trolley, the rocking rail is tilted in the OU ag direction and so held by an 
electro-magnet in series or otherwise while the trolley is taking current from 
that section, but is returned by a spring, &c., 80 as to leave that section dead 
when the trolley has passed over it. Other means of operating the switching-in 
arrangements may be employed. 3 claims. 


19,443. „ in and ralating to incandescenos electric lamp sookete 
and holders.” M. Bevis and J. Y. Fletoher. Dated July 12th, 1897. Relates to 
incandescent lamps with parallel couplings. A connecting plug, which may be 


inserted in an ordinary lampholder, carries a holder for & lamp and a coupling 
with & removable plug and conductors by which & motor or other apparatus 
may be connected while the lamp is in use. 2 claims. 


16, 466. improvements in cores fer electrical machines." . Westinghouse. 
Dated July 12th, 1897. (Date claimed under Patents, &с., Act, 1883, Sec. 108, 
January 20th, 1897, being date of application in United States.) Relates to 
armatures and field magnets. A core for the stationary or rotating member of 
a dynamo or motor is composed of a casting having a cylindrical inner or outer 
surface, and provided with a flange at one end, against which the lamin are 
реке by an annular plate secured in position by & ring formed by running 

паа aee into a pairof grooves in tbe casting and annular plate respectively. 
20 
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19,408. —''imprevements in fastening meane fer core plates of electrical 
machines.” E. E. Nolan. Dated July lath, 1897. (Date claimed under Patents, &, 


Act, 1888, Sec. 108, January 20th, 1497, being date of application in United 
States.) Relates to armatures and field magnets. A core for the rotating or 
stationary member of a dynamo or motor is built up of lamine supported by a 
cylindrical casting upon or within which they are held between a flange and an 
annular plate, the latter of which is secured in position by a spring metal ring, 
or seginents of a ring, inserted into a circinnferential groove in the casting. The 
annular plate may be formed with a shoulder to prevent displacement of the 
fastening ring. 8 claims, 


18,718. “improvements in electrical recerding inctrumeants.” H.L. Callendar. 
Dated July Mth, 1897. Relates to potentiometers, Wheatstone bridges and 
recording electric currents. The contact slide of a straight wire bridge carries 
& pen torecord its position continuously on travelling paper, and is automaticall 
kept at a balance point on the wire by connections with two motors controlle 
by brakes, either of which may be released electro-magnetically by currents 
from a sensitive relay, this taking the place of the usual galvanometer, The 
relay may be a suspended coil, provided with an arm which has one or two ends 
making contacts with a wheel, or two such wheels. The wheel is slightly 
eccentric, and is rotated continuously between spring scrapers to keep the 
contacts clean and free. Or sliding contacts may be used, and the arm uy be 
vibrated slightly by a fan for the same purpose. The slide may be moved by 
differential toothed gearing, or a gear. Pulleys are carried by the two motors, 
and the slide is connected to either of two pulleys which are carried by the ends 
of a cord passed round а spring-held pulley. The pulleys are connected by an 
endless cord. The bridge wire is supported on a frame consisting partly of 
metallic rods, and is shunted by a separate adjustable resistance. Connections 
are made with one end and the middle of the shunt when it is desired to have 


the zero point at the middle of the bridge wire; otherwise with the ends of the 
bridge. he apparatus may be used as a potentiometer or Wheatstone bridge 
for many purposes, including the recording of variations of difference of 


potential, current in a known resistance, temperature by а thermopile (applic- 
able in walls of heat-engines cylinders), resistance wire, or mercury and wire 
thermometer, atmospheric, steam, and water pressures, differences of tempera- 
tures of two thermometers (applicable for hygrometry and radiometry , and 
alternating wave-forme, by using a contact-maker in the relay circuit. Alter- 
natipg currents and potential differences may be recorded by applying them to 
the ends of two parallel resistances so as to heat them, the varying resistance 
thus caused between two other connections being recorded by the apparatus. 
The provisional specification mentions modification of the apparatus for 
measuring total electric quantity by making the slide move an intergrating- 
wheel over a uniformly rotating disc or cone, the wheel being connected with a 
counter, and also the use of the relay for submarine cable work. 5 claims. 


20,636. еннан m or rotating (0 epperstes fer кыйы мы 

variations of tien resistance іа 0000110 networks and circuits ponoraliy. > A. J. 
Воин. (M. Travailleur.) Dated November 17th, 1897. The insulation resistance 
of an electric circuit is measured periodically during workiog by & recording 
voltmeter of high resistance. This is connected permanently between one 
main and the earth, and may be arranged to mark the difference of potential of 
these every five minutes. Some of these measurements are made while the 
voltmeter is shunted by a standard resistance; the difference of potential 
between the mains being constant, the difference between the readings of the 
voltmeter when shunted and not shunted is proportional to the insulation 
resistance between the whole circuit and earth. The voltmeter has fixed 
Magnets and a movable coil carried between vertical pivots and connected 
with conducting spirals. The coil carries a long arm and an ink reservoir 
above a travelling paper drum. The arm carries another arin, movable 
vertically about a pivot and counterweighted: this arm Is depressed periodi- 
cally by a frame when & stylus on it passes through the ink and marks the 
aper. 'The frame is pivoted on the stand, counterweighted, and operated 
›у an electro- magnet connected with the mains through contacts, and an arm 
of a clock switch, which may rotate once an hour. The same switch, by closing 
another circuit through an arm and contact plate, periodically excites an 
electro- magnet, the armature of which then closes the shunt circuit of the volt- 
meter for a tine. The contact springs may be split plates, or flat spirals 
attached at their centres to the rotary arms. 8 claims. 


27,120. f.. fer elestricalty Н: 
minating and ying letters, nameriale, devices, and the like, fer advertising and 
purposes.” T. P. Martin. Dated November 19th, 1897. Letters and 
numerals, &c., are formed on signboards and the like for advertisement pur- 
poses by lighting certain electric lamps of &series. There may be several 
roups of lampe and as many switch devices by which the lighting of the 
esired lamps is controlled. The switch devices and operating mechanism 
consist of the conductors carried on а block or board which is hinged, and is 
raised and lowered by crank levers operated from an electro-magnetic motor 
through a bar in connection with the armature of the same. On the blocks are 
mounted spring keys or bars having projections which make contact with the 
conductors to light certain lamps. The drums having perforations along the 
circumference to receive adjustable studs or projections, are rotated inter- 
mittently by the motor, the studs causing contact to be made between the keys 
and the conductors, by pressing on springs resting on the keys. In a modifica- 
tion, the keys are actuated through vertically moving lever bars. The inter- 
mittent movements are obtained by means of a cam on a shaft actuated by any 
suitable motor, the cam operating a lever which through а mercury switch 
makes and breaks the circuit of the electro-magnetic motor. 9 claims. 


87,120. “А пем or improved olestrolytie method of aad tas fer ga 
fication.” A.L.C. Nedon, L. А. Brotennean, and Р. D. Shee. Dated November 
lith, 1497. Relates to a method of and apparatus for making soaps by elec- 
trolysis. Within the vat is a central revolving shaft having beaters with 
recesses and openings therein, and connected up to tne negative pole of a 
source of electricity. Above the beaters is & porous vessel within which are 
cast-iron plates forming anodes. The upper beaters are provided with bundles 
of metallic threads forming brushes which keep clean the bottoms of the 

rous vessels, Oil, such as olive oil, is placed in the lower compartment, the 
ye in the upper vessel and the temperature raised to between 90 —100 C. b 
means of a heating coil. On passing the current, working at 2 to 4 volts wit 
100 amperes per cubic metre of the material used, soap is formed in about 
seven hours. 


27,148. "improvements relative to the sun compass fer rendering К suitable us 
тшне ри ee оон witii the compass.” С. М. Eitrem. 
Dated November 19th, 1897. The cross of the sun compass is attached to the 
bowl of the magnetic compass so that the line of the former coincides with the 
steering line of the latter. The card of the suu compass is mounted upon & 
sleeve fit: ed over the pivot of the cross, and on the sboulder is placed the bear- 
ing device, consisting of a ruler with a sight line, diopters, pointer, and hair 
line. The azimuth of the sun fora certain few minutes in advance of the time 
of the clock is first found, and having the azimuth by the local variation to the 
true magnetic bearing of the sun, the ruler is turned on the card as many 
degrees as the calculation shows, and is then clamped thereto by a nut, The 
clamped parts are then swung till the hair line ooincides with the sight line in 
the ruler, and the indications on the card and magnetie compass card are read 
off and a comparison between the true and laid courses determine the 
deviation. A nut on the pivot is used to clamp the card when the sun compass 
issued as a bearing instrument only. 8 claims. 


27,206. ag, Pret M мы сево ки Jor юш» M 
service.” А. Е. Taseer. Dated November 20th, 1897. Ceiling roses ani like 


fittings may be constructed of an insulating base carrying projections forming 
four compartments, each to contain a connecting screw. dtraight connection 
plates are passed through slots in the projections. In a modification the base 
carries one projection and bas dovetail grooves to receive the connection 
plates. In either form the plates are secured by inserting screws through them 
into plain hoies in the base. 1 ciaim. 


27,346. “tmprevements in holders fer laeandessent clestrie lampe." . 
Jaegar and M. Bender. Dated November 22nd, 1897. Relates to holders for 
incandescent lamps. An ordinary brass holder contains a cylindrical insulator 
Made with two square channels extending into it from opposite sides to receive 
two metal blocks. The insulator has also two round holes at right angles to 


the channels, to receive boxes which have hexagonal heads enabling them to be 
screwed into holes in the blocks, The boxes bave internal lips and contain 
springs pressing out Hanged contact plungers. The plungers are the only parts 
projecting from the insulator. The insulator has two small holes іп the base 
through which the conducting wires are passed into the blocks, where they are 
secured by screws. 8 claims, 


27,340. “improvements In holders fer lmeandessent electric lampe." . 
r and Н. Bender. Dated November 22nd, 1997. Relates to holders for 
incandescent lamps. An ordinary brass holder contains a cylindrical insulator 
such as is described in the preceding specification No. 27,845, A. p. 1897, except 
that the transverse channels are formed to receive round metal blocks. Each 
block has a half-round end, as shown in section, and into this part the plunger 
box is screwed, as shown in section. The projecting ends of the boxes are 


tapered. 8 claims. 

27,380. “improvements in and to elestrical ent-, and fittings." 
6. M. беек. ated November 22nd, 1 The covers of cut-outs and other 
fittings are secured in position by a screw or bolt made of porcelain, or the like 
non-conducting material, which engages with a threaded opening in the base. 


1 claim. 

27,365. ‘‘tmprevements In the manufacture of electrico incandescent lamps." 
A. Wierre. Dated November 23nd, 1807. (Date claimed under Patenta, &c., 
Act, 1883, Section 108, September 25th, 1897, being date of application in France.) 
Relates to incandescent lamps. A filament is mounted on wires secured by 
glaze in a cap made of glass, porcelain, enamelled metal, or other material, 
two forms being described. The neck of a bulb is cut to fit in an annular 
recess in the сар. The neck and сар may be coated with platinum and copper 
or other metal, and connected by plumber's solder, lead glaze or enamel, or 
other fusible material. The cap is provided with a cross-pin to engage iu & 
bayonet holder. The lamp may be repaired by removing the cap. 8 claims. 


27,367. ‘* Eleotro-therapeutic exerolelag ^ A. Martis. Dated 
November 22nd, 1897. (Date claimed under Patents, &c., Act, 1888, Bec. 103, 


May 10th, 1897, being date of application in France.) Relates to an electro- 
therapeutic apparatus, by the use of which,in addition to the muscles being 
mcehanically exercised, the whole or any part of the human organism is sub- 
jected to electrical action proportional to the power developed. A frame sup- 
ports a shaft, which can be rotated by a crank handle. On the shaft is a 
pulley around which a cord passes to tbe magneto-electric machine, the current 
rom which is carried by cords to any desired part, as to band grips on the 
handle. A brake drum is mounted on the shaft, and has brake shoes around 
which passes & cord, one end of which is attached to & spring balance, while 
the other end passes around a regulating pulley. The latter is adjustable by 
means of a notched lever, to vary the tension of the cord and spring balance. 
The number or revolutions is indicated upon a graduated dial, and а gong is 
sounded every tenth revolution. The pulley may be disconnected from the 
shaft so as to allow ef the apparatus being used for exercising purposes only. 
8 claims. 

27,390. “An means fer the duration of conversations in 
мик telephones.” Ewald and M. F . Dated November 22nd, 1897. 

elates to apparatus for indicating the duration of telephone conversations, 
which restores the apparatus if the connection is not completed within a prede- 
termined interval of ume. A calling signal drops an indicator at the exchange, 
and closes the circuit of a magnet, which circuit is intermittently opened and 
closed by a pendulum. The armature carrying a pawl operates through the 
gear cam wheel. The wheel throws the lever forward so that its pawl moves 
the first indicator wheel one step; a stop for the lever is provided, and is carried 
by an oscillating lever, the other end of which bears against the end of the axle 
carrying the cam. When the lever moves under the action of a magnet, the 
stop is withdrawn, and the cam is released from the driviog gear. This magnet 
is operated by ringing off. If the through connection ia not obtained, the release 
of the lever and cam brings the indicator back to zero. 1 claim. 


27,438. “ in fixed and portable clectrically-driven oiroular, 
sawi meouiding, говай ; Planing sud онны machinery.” &. Cameros. 
Date ovember 23rd, 1897. Relates toa portable support for sawing, rabbeting. 
planing and like machinery. A cast-iron base plate is fixed on a trolley. On 
this is mounted a revoluble plate which can be clamped at any required angle 
by hand screws working in concentric grooves. A circular saw or rotary planing 
cutters are mounted on the plate, and driven directly by an electro-motor. The 
invention is especially applicable in shipyards and other outdoor works. 1 claim. 


27,433. improvements eabies."" G. M. Меен and D. Bates. 
Dated November Эга, 1897. Relates to electric conductors. Twin cables in 
which paper and air spa e insulation are employed are twisted into spiral form 
between the septa separating the conductors from each other. The intervening 
air space is obtained by means of a perforated strip of paper, by a bulbous 
edged or corrugated paper, or by a zig-zag or ladder of string. In further 
modifications, the paper insulation itself may be formed with narrow folds on 
the contiguous faces so as to form a separate air channel, or two strips of paper 
with narrow folded edges бл have those edges placed together face to face, 
and may be inserted between the septa. 5 claims. 


27,403. “improvements in electric are ” W. M. Newall and A. W. Shout. 
Dated November 23rd, 1897. Relates to are lamps. A clutch for the upper 
carbon consists of two flat plates hinged end to end, a hole being formed in the 
abutting ends through which the carbon passes loosely. The outer ends of the 
plates are connected by links toa tube attached to the core of a solenoid. When 
the core is raised, it lifts the outer ends of the plates so that these grip and lift 
the carbon. Feeding occurs when the hinge is lowered to the base plate. Elec- 
tric eonnection with the upper carbon is maintained by copper springs attached 
to the tube, and bearing against the carbon and the lamp frame. The lower 
carbon is carried by an insulated plate, supported by thin rods below another 
plate. Circular channels on these plates contain a ring of small glass tubes 
surrounding the arc. 3 claims. 


27,484. * improvements ia the method and means fer of alternating 
eurront The British Tnemecn-Neusten * (C. P. Stois· 


motz.) Dated November 28rd, 1997. The regulation of sub-circuits is obtained 
by varying the relation between the current and the electromotive force pro- 
ducing the current. The variation is preferably obtained by the use of electro- 
dynamic pes modiflers such as synchronous motors, and the regulation is 
localised by the use of а source of out-of-phase waves of current. The alter- 
nator supplies current to the transformers in thesub-circuits. Connected with 
the mains is a phase modifier, the armature being in shunt and the field excited 
by a separate exciter. The field may be regulated in any desired way. 
Certain of the coils may be automatically shunted by the switch, operated 
by an electro-magnet. The regulation is localised by the Self- induction 
appliance having an adjustable core. In the circuit the field of the phase 
moditiers may be varied by the automatically operated switch and the in- 
ductance is in shunt. 19 claims, 


27,490. “Improvements in dyname-elestrie machines of the Inducter type." 
The Arten Thomeca-Houston my, Limited. (С. P. Stolametz.) Dated Novem- 
ber 23rd, 1697. Relates to alternating current dynamos of the inductor type. In 
order to prevent the formation of eddy currents in the solid part of the mag- 
netic circuit, an auxiliary air gap is formed, between the solid yoke and the 
laminated armature teeth, and another between the voke and inductor. The 
formation of eddy currents is further prevented by means of a short circuited 
or squirrel cage winding composed of a number of copper rods connec 
together at each end by a ring of low resistance metal. 6claims. 

Dated 


27,600. “А new or meter fer electric current.” J. Мег. 
November 28rd, 1997. Relates to energy meters. A pendulum carrying shunt 
coils and a contact-making spring oscillates in the fleld of a main current coil, 
and drives a counter by two curved teeth alternately acting on the teeth of & 
wheel. The pendulum is hung by two springs. The contact-maker consists of 
two stationary curved surfaces, separated by a diagonal insulating ridge, over 
which a light spring is carried by an extension of the pendulum, current being 
thus supplied to the coils alternately: the middle coil is permanently in the 
shunt circuit, Ina modification the pendulum carries only the permanently 
connected shunt coil, being fixed at the sides of the series coil. The provisional 
specification refers to a contact-maker in which a metal ball rolls into a contact 
with two points alternately. 4 claims, 
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No. 1,155. 


THE WIVELSFIELD AND BERMONDSEY 
RAILWAY ACCIDENTS. 


THE report of the evidence given at the inquest on the 
bodies of those killed in the collision at Wivelsfield on the 
28rd of last montb, has inspired the leading journal to print 
a scathing article on the subject of signalling during the 
prevalence of fog, with special reference to the apparent 
want of supervision over those responsible for the executive 
work of dealing with traffic on the London, Brighton, and 
South Coast Railway; and, really, the evidence seems to 
point to a deplorable lack of organisation, locally, at least. 
When a station-master finds difficulty in obtaining fogmen, 
it would seem as though the duties were taken hap- 
hazard, and were not carefully allocated beforeband, and 
that the fogmen themselves had no standing instructions to 
present themselves for this duty, when the conditions 
obtaining made it necessary. When a signalman interprets 
a plainly worded rule to place detonators on the line near 
his box, when he knows the fogmen have not taken up their 
duties, into an instruction to place them beyond his distant 
signal, some hundreds of yards away, it looks like—an excuse, 
Too much may easily be made of the statement by the signal- 
man at Keymer Junction that, in 36 years’ service, he had 
never had occasion to put detonators on the line owing to the 
absence of fogmen, since the standard rules adopted by the 
railway companies, who are parties to the railway clearing 
system, give this rule with the qualification “when practi- 
cable.” The neglect to provide a distant signal, indicating 
a line converging on another at the next consecutive signal, 
with the means of ensuring its position being conveyed to 
the drivers of passing traina, shows a marvellous disregard of 
the fundamental principles of train signalling. Having 
regard to the speeds of the more important trains, the distant 
signal is, probably, the most important of all, and ita value 
is greatly enbanced during the prevalence of fog. 

The position of the driver of the Pallman express is some- 
what different. His rules direct, among other things, that 
if, during fog, or from any other cause, "the fixed 
signals are not visible as soon as usual, the speed must be 

The italics used in this extract do not appear in the book 
of rules, but attention is drawn to the assumption the words 
express. The assumption is that the driver knows his exact 
locality at all times. Is the assumption justified, when 
all the familiar landmarks are obliterated by fog? It 
is, of course, perfectly well known that different parta 
of the line will, in certain ways, give some indication 
to drivers, who know the route well, of their locality. The 
motion of the engine on curves is quite different to what it 
is on “ the straight,“ quite independent of the direction of 
the curve; the sound emitted on passing over an iron 
bridge is quite distinct from that given by passage over a 
stone bridge; a stone cutting accentuates the sound to а 


greater degree and in a different way to an earth cutting 
D 
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covered with grass; and the swish of the over-bridge and 
the less sibillant note of the arched culvert, or cattle creep, 
are peculiar to themselves. All these tend to remind the 
driver of his position—if he can keep them in consecutive 
order. It must not, however, be forgotten that, although 
these indications differ from each other, two of the same 
kind at different points on the route may not differ to an 
appreciable degree, and to be of service they must be recog- 
nisable in rotation, or they will be more dangerous than 
useful. Непое the question of localisation is of the utmost 
importance to a driver to enable bim to obtain the 
momentary glimpse of the fogman's hand lamp, which is the 
only guide vouchssfed him when the signal is off.“ 

Some of the evidence given at recent inquests illustrates 
defects in the existing system which have been referred to 
more than once in these columns, and the reeults will not be 
во great a surprise as they seem to have been to the writer 
of the 7'%smes article, who writes as one having made an 
alarming discovery. The driver of the Brighton Pullman 
train expressed the opinion that, in the case of a fog which 
had been on some time, “any driver would depend on fog 
signals.” In the Bermondsey evidence a conflict of opinion 
was evident between the signalman (whose duty it was to 
call out the fogmen, if he judged it necessary) and the 
driver of the train run into, and both were supported in 
their opinions by other witneeses. Another phase of the 
question was alao shown by the driver, when asked if he 
considered the fogmen should have been out :— 

“There had not been time ; the fog came on too sudden,” 
was the reply. 

It would, however, be unfair to pronounce judgment on 
the reports of the evidence given at the inquests. The 
accidents will, no doubt, be the subjects of further inquiry 
by officers of the Board of Trade, who may be depended 
upon to sift the evidence thoroughly. The Brighton Com- 
pany's officials may be able to throw further light upon 
the causes leading to the sccidenta, and to show that 
their management is not of so desultory a character as 
appears at first sight. Unless they are able to do this 
thoroughly, the uneasy feeling, of which the Times article 
is an expression, will be intensified. 

Meanwhile, the evidence given should furnish lessons 
which it will be well for the responsible officials of all 
railways to study carefully. The first seems to be that the 
existing system of supplementary signalling during fogs is of 
а make-shift character, involving complex arrangements for 
which there is not always eufficient time, and the exercise of 
judgment on the part of those who are not in the best position 
to judge. The system, moreover, is one which, obviously, 
provides signals of an insufficiently precise and distinct 
character for the high rate of speed of the more important 
trains controlled. 

A farther conclusion, to which a study of the corditions 
obtaining irresistibly impels one, is that, whilst rules and 
regulatiors are excellent as a means of convicting delir quente, 
they are inefficient, in themselves, to avert disaster in all tke 
curious combinations of circumstances which go to make a 
railway accident. To make rules, and to exact implicit 
observance of them, under all conditions, and by all classes 
of men, are entirely distinct operations, and the laiter is by 
no means the least difficult; less dependence upon the obser- 
vance of rules which are of infrequent application, and 


greater dependence upon apparatus would, possibly, give 
better resulta. 

The suggestion of periodical examinations by the jury in 
the Wivelsfield case is just one of the suggestions that might 


be expected from a non-technical body of men, called upon 


to consider the circumstances and impelled to advance recom- 
mendations, without necessarily understanding the whole 
subject in all its bearings. Such a suggestion is opportunist, 
designed to meet the circumstances of one case only, without 
reference to the greater question of Ше suitability of the 
aystem as a whole, and is no more reliable, as a complete 
arrangement, than a contractor’s surface line is to carry 
express passenger trains. 

But, after all, the accidents themselves, deplorable as they 
were, the inquiries now the subject of comment, and those 
yet to be made, may have good results if the lessons they 
teach obtain adequate consideration. If, however, the 
results of the Board of Trade investigations are politely 
acknowledged, and carefully lost, or if undue prominence is 
given to the breaches of the rules, as the only contributing 
causes of the accidents, the results will hardly be satisfactory. 
If, on the other hand, the accidents afford an opportunity 
for the Board of Trade to call the representatives of the 
railway companies together for the purpose of considering 
alternative methods of signalling, either as a whole, or as 
supplements during exceptional conditions, and if a little 
judicious pressure be exercised, the question will be in a fair 
way for settlement. Uniformity of equipment in this respect 
is imperative, and admits of no argument; and it is for this 
reason concerted action is most desirable. 


The Northern Society of Electrical Engineers.— 
Mr. 8. Joyce, the hon. secretary of this society, announces a 
special meeting of members to be held at the Grand Hotel, 
Aytoun Street, Manchester, on Wednesday evening, January 
17th, 1900, at 7.30 o'clock, for the purpose of considering 
and adopting the proposed additions to the rules given 
below :— 

To be added to the objects of the Society :— 
4. In case the Rociety shal! be discontinued or dissolved or shall be absorbed 


by or amalgamated with апу other Institute or Society to dispose of the funds 
oí the Bocicty as the Council inay determine, 


New Rule, ХХІХа, to be added: 

The Council may at any time at which they may think the same desirable 
arrange for the amaleamation or absorption of the Society with or by any other 
Society or Institution having similar or kindred objects on such terms and con- 
ditions as they may think tit, and may transfer to sich Society or Institution 
the whole or any part of the funds of the Society, provided that it is made а 
term of such amalgamation or absorption that the members of the Society аз 
enumerated in Rule IV. may join the other Society or Institution in the various 
grades for which they are respectively qualined without payment of any 
entrance fees. Provided that such amalgamation or absorption shall not be 
carried into efect without the proposal being approved in writing by a majority 
of the members of the GSwiety. On such amalgamation or absorption being 
eNected in manner aforesaid, and notice of the same together with & copy of 
the terms and conditions subject to which the amalgamation or absorption 
takes piace being sent to. every member of the Society as enumerated in Rule 
Id the Society shali be considered as dissolved and be at an end. 


— 2 


Water-tube Boilers.—“The molera water-tub» steam 
boiler,” remarked a well-known engineer, “ has approached 
pretty close to the standard of perfection as a steam 
The improvements possible to be made, and 
those that may be expected, are not primarily in the boiler 
itself, but in the methods of utilising the heat from the 
coal in the furnaces. There is great room for improve- 
ment in the construction of boiler f so that all 
ee efficiency may be obtained from the coal as it is 

urned, and во to distribute the hot gases as to do the moat 

good. Compared with the intrinsic steam-making possi- 
bilities of coal, the proportion of gas generated and 
efficiently used has been but a small percentage of the 
whole. There are now on the market and in succemfal 
use five or six standard types of water-iube boiler, bat 
even in the best of these there is room for a tremendous 
improvement in the farpaces and combustion chambers," — 
New York Electrical Кагыс. : 
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THE CAUSE OF DEATH FROM ELECTRIC 
LIGHTING CURRENTS. | 


Br W. S. HEDLEY, M.D. 


Recent accidents at Bradford, Middlesbrough, and Bolton, 


once more bring under notice not only the electrical ques- 
tion of prevention, but the medical one of “ first aid.” With 
reference to the latter it must be regretfully confessed that 
we still look in vain for some simple, ready, and effective 
means of resuscitation after electric shock. In this respect 
there has been practically no advance since d’Arsonval, віх 
кето ас ago, announced that . suffering from 
electric ought to be treated as the apparently drowned 
—“ Un foudroyé doit être traité comme un noyé ” ; in other 
worde, by artificial respiration early begun and patiently 
continued. That the question has received no further solu- 
tion is not becanse it has been left alone by medical men and 
physiologists, but because from the point of view of treat- 
ment there has as yet been no ical outcome of their 

The latest contribution to the physiology 
of death by electric shock comes in the form of a painstaking 
experimental investigation by Dr. Robert Cunningham, 
of New York ; but in the way of treatment he has nothing 
better to offer than the following admittedly impracticable 
procedure :—“ After the electric current has arrested the 
i | and the respiratory movements are no longer 
present, defibrinated blood is rapidly injected into the right 
carotid artery. At the same time blood is withdrawn from 
the right ventricle through the double cannula that has been 
ped dows the external jugular vein after the ourrent has 


j 


| 


immediate aid of an expert physiologist, with two or three 
killed assistants, as well as an elaborate and delicate appa- 
ratus, is for practical purposes hopelessly out of court. But 
м an inquiry into the mechanism of death by electric shock, 


Dr. Cunningham's experiments are most interesting and 


instructive. By means of blood preesure tracings and other 


tests on dogs, with “ the continuous finely pulsatory 116-volt · 


current,” he has satisfied himself that death from electric 
lighting circuits is due to sudden arrest of the circulation 
from fibrillar contraction of the heart; and in rare instances 
n an electric current of considerable intensity and 

traverses only the cerebro-cervical portion of the 
nervous system) death may take place by yxia. To 
sign s proper value to these views, it is useful to bear in 
mind what has been said and done үрен experimenterp. 

D’Arsonval (1894) considered that an electric current 
produces death either (1) by the disruptive action of the 
curent mechanically altering the tissues; or (2) that there 
i h central paralysis of respiration constituting a special 
orm yxia. | 
Dr. Tatum, of New York, experimenting in 1890, con- 
sidered that such currents kill by acting chiefly or entirely 
оа the actual substance of the heart itself. 

Dr. Lewis Jones (1895) considered that death begins at 
the heart, and that the action of the current is upon the heart 
muscle rather than upon any of its nervous mechanisms, 

Drs. Oliver and 
experiments, subsequently arrived at the same conclusion. 

Dr. Bleile, of the Ohio State University, considered that 
death in such cases is entirely due to the fact that the cur- 
rent produces a contraction of the arteries through an 
influence on the nervous system; that is to say, through an 
effect on those nervous centres which control the diameter 
of the arteries; and that a constriction of the arteries so 
produced throws in an impediment to the flow of blood that 
the heart is unable to overcome. 

The late Sir Geo. Johnston was of opinion that the fatal 
obstruction is not in the systemic arterioles, but is due 
to a constriction of the pulmonary arterioles, the latter being 
excited to contract by the entirely deoxygenised blood. 


The present writer has in the ELECTRICAL Review and 
ekewhere expressed the opinion that death may be brought 
y 


about in some instances by arrest of respiration, in others 
by sudden and primary stoppage of heart action. 


lam, following in the wake of these 


MM. Prévost and Batelli (March 18th, 1899), found that 
the current threw the heart into the condition known as 
* delirium cordis" or fibrillar contraction. Dr. Cunningham, 


current, but probably because the balance of the intra-cardiac 
co-ordinating mechanism has been destroyed. He considers 
that the instantaneous and total extinction of the arterial 
circulation which the blood pressure tracing stows, resnlts 
from a “practically instantaneous cessation of the co-ordi- 
nated rhythmical contractions of the ventricles of the heart.” 
In his experiments he found tbat usually a current of 
from 0°6 to 0°65 ampere was sufficiently strong when ed 
acroes the chest to kill the majority of the dogs whether 
large or small. He thinks that some other factor 
* apparently residing in the heart and probably physiological 
in nature,” is also at work. The latter remark would pro- 
bably apply to any kind of injary inflicted on any kind of 
animal, kh is obvious that the effect of any form of 
violence to a living being must to some extent be determined 
by the physiological resistance of the individual. | 

The above experiments tend to prove: (1) That a dog 
may be killed by passing a strong continuous current for a 
more or lees lengthy period (1:1 amperes for one minute) 
through the brain and upper part of the cervical spinal cord, 
the death in such a case being due to asphyxia; (2) That a 
weaker current for a shorter time (‘8 ampere for aix seconds) 
traversing the heart will, by sudden and anent stop- 
page of the heart, produce death ; it is in this 
way that death usually occurs. In such cases the 
central nervous system dies from anaemia. It thus becomes 
evident that, to produce death in the shortest time, the 
electrodes should be so placed that the greater of the 
current passes through the heart.” Then follow several 
practical hints on humane electrocution, which are 
not likely to prove of practical value, at least, in this 
country. 

Physiologists have long been familiar with the condition 
known as “delirium cordis,” or fibrillar contraction. The 
direct application to the exposed heart of battery currente, 
magneto-electric machines, and induction ooils, have all 
роте able to induce this condition in the physiological 

boratory, although such currents seem too weak to pro- 
duce the effect by percutaneous application; but Dr. 
Cunningham observes that it is not remarkable that the 
stronger currents now under consideration should be able 
to do so. Не states further, what is 3 but of 
which no experimental proof is adduced, that the “various 
kinds of alternating currents of moderate frequency, the 
intermittent and the coarsely pulsatory” currents of com- 
merce produce this fibrillar contraction more readily than the 
smooth continuous current. 

The further opinion is expressed that death by electric 
shock is not instantaneous, inasmuch as one nervous centre 
at least, viz, the respiratory, “continues to act more or lees 
perfectly for some moments after the cessation of a lethal 
current." Having seen three cases, and read of 16 others, 
of recovery after electric shock, there seems to be “ample 
time before loss of consciousness occurs for the recipient of 
the shock to become fully aware of the fact that he is, or 
has just been, in contact with an electric current.” Generally 
speaking, the sensation was described in these cases 
as not particularly painful, and resembling that pro- 
duced by a strong medical coil. Usually а sensation 
of “tremendous pressure across the chest is also felt.” 
The sequence of events in such cases seems to be 
somewhat as follows: —“ Ав the accidental contact with 
the live wires, rails, brushes, &c., is made, more or 
less pronounced general muscular contractions immediately 
оосо. сик а re Тароз апі ора respiration 
ma stop, but soon begins again. Temporary arrest 
of де action and fall in blood pressure is also immediately) 
manifest. In slight cases the normal heart beat is soon 
recovered ; but more or less syncope frequently occurs which 
disappears on the restoration of circulation. Where contact - 
has bon made with conductors carrying currents of oon- 
siderable intensity, duration, and E.M.F., and the result 
does not prove fatal, possibly none of the current, or un- 
doubtedly but a very small portion of the current, traverses 
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the heart.” Bat “when the current through the body isa Буа fire which started in the re-crystallising house. Within 
12 minutes of the outbreak of this fire the chlorate works 


strong one, for instance, one of from 1 to 8 amperes, and 
passes through the heart,” fibrillar contraction ensues 
and spontaneous recovery is in the highest degree improbable. 


THE ELECTRO-CHEMICAL AND ELECTRO- 
METALLURGICAL INDUSTRIES IN 1899. 


By JOHN B. С. KERSHAW, F.I.C. 


(Continued from page 31.) 


CHLORATES OF POTASH AND SODA. 


Тнк year which has just closed has been marked by the 
сор of one new works for the production of chlorate 
by electrolysis, namely, the Bay City Works of the American 
Chemical Company. This company was promoted by the 
United Alkali Company, the company which controls the 
English chemical industry, in order to overcome the diffi- 
culties created by the high American tariff on chlorates, and 
manufacture was commenced at Bay City towards the end of 
1898. The Harter cell and process are in use at tbis new 
works, which is reported to be utilising about 1,300 н р. in 
the production of chlorate. 

The erection of the works at Little Wenlock, in Sbrop- 
shire, to which reference was made a year ago, has been 
delayed, and the writer has been unable to obtain any in- 
formation concerning the prospects of this company. The 
. United Kingdom, which bas been the chief centre of the 
chlorate industry for half a century, is, therefore, still unpro- 
vided with an electrolytic chlorate works, and it would appear 
that this industry is to be allowed to slip entirely out of the 
hands of English chemical manufacturers. The Scotch 
Water-Power Bill, which was promoted during the last session 
of Parliament, if suocessful, might have led to the establish- 
ment of such a works on the shores of Loch Leven. The 
defeat of the Bill has, however, indefinitely postponed the 
realieation of the plan for erecting an electrolytic chlorate 
works at that spot. 

There are at к= nine works in operation in Europe 
and America, where chlorate of potash is now, or in the past 
has been, produced by the electrolytic method. These are 
situated as follows:—Niagara (2), Bay City, St. Mickel, 
Bitterfeld, Rheinfelden, Golling, Mans and Valorbes. 
These nine works bave considerably over 33,000 H. P. avail- 
able for the manufacture, and if necessary, could supply the 
whole world’s demand for this chemical. К. 

It is, however, doabtful whether their present output 
exceeds 6,000 tons, or about two-thirds of the annual pro- 
duction of chlorates, as the low prices obtained for chlorates 
of potash and soda in 1898 have caused many of the chlorate 
manufacturers to take up carbide manufacture. Daring 1899 
the selling price of chlorates has been maintained fairly 
steady. a result due to an arrangement made between the 
chief European ucers in the autumn of 1898. 

The erection of one new factory for the notion of 
chlorate is projected at the Ljungan Waterfall in Sweden, 
where 12,000 H. P. is said to be available. As the company 
for the development of this water-power has only 
recently been formed, it is improbable that the new chlorate 
works will be operating before 1901. 

With reference to the practical operation of the chlorate 
cell, the most important suggestion of the past year has been 
made by Miiller. This investigator has discovered that the 
addition of a small amount of a soluble chromate to the 
electrolyte greatly facilitates the formation of chlorste, and 
also enables a much higher current efficiency to be maintained. 
It is probable that in time all electrolytic chlorate works will 
adopt this method of working. 

e year which has just closed was signalised in May by 
a most disastrous exploaion in a chlorate works at St. Helens, 
Lancashire. 

Although the works were not operated by electricity, the 
lessons of this explosion will have to be closely studied by all 
manufacturers of chlorate, and it is therefore fitting that the 
should be noticed in this report. The explosion was caused 


were burnt out, and a neighbouring chlorate store was oon- 
verted into a raging farnace. The explosion which then 
occurred ntterly wreoked the buildings, killed five men, and 
wounded about 20 others, partially wrecked the gas works 
and a chemical works, and did an enormous amount of 
damage throughout the town. The Government inquiry 
which has since been held has revealed the fact, not known 
before, that chlorate of potash, when heated with safficient 
rapidity, liberates its oxygen with explosive violence, and 
under such conditions becomes an explosive equal in power to 
ordinary gunpowder. It is therefore recommended that in 
fature no wood or other inflammable material should be used in 
connection with the buildings or vessels in which chlorates are 
manufactured or stored, and also that iron should be used in 

of wood for chlorate packages. The risks that are 
involved in neglect of these recommendations are во 
great, that we may expect to find all electrolytic chlorate 
works reconstructed during the next few years, and wood 
entirely banished from their fabrics. 


COPPER, 

The chief event of 1899 in the electrolytic copper industry 
has undoubtedly been the enormous rise in the value of 
standard copper, a rise which attained its maximum point in 
May, 1899. In the last annual report upon the electro- 
chemical and electro-metallargical industries, reference was 


made to the rise in value of copper from £48 in December, 


1897, to £56 in December, 1898. The advance in value 
continued until May, when standard co was quoted at 
£77 per ton, and electrolytic oopper at about £84 per ton. 
This high level was maintained until the closing months of 
1899, and it has led to a restricted consumption of copper 
in Europe, and has produced certain other evils which always 
result from the artificial stimulation of values. In a later 
issue the writer will deal more fully with the history of 
copper finance in 1899. For the present it is satisfactory to 
note that the New York syndicate which has fostered the 
inflation of copper values, has apparently lost its control of 
the situation, and daring the last three months of 1899 the 
price of standard copper has fallen back to £70 per ton. 
NT electricians will hail the prospective collapse of the New 
York syndicate with satisfaction, since cheap copper is an 
indi ble condition for the production of good and cheap 
work in the electrical engineeeing industry. 

The number of electrolytic copper refineries has not been 
increased, so far as the writer is aware, during 1899; but 
there were several omissions in the numbers given in the last 
ш report, and the оогтес{ей estimate now stands as 
ollows :— 

America, 9; Germany, 7; France, 6; England, 5; Austria, 
8; Russia, 8; Japan, 2; Australia, 1; with 5 works where 
the Elmore or Damoulin for depositing copper are 
in operation, and one works where the Hoepfner extraction 
process is in use. The total is therefore 42. 

No reliable figures for the output of these 42 copper 
depositing works can be given, but it is estimated that 
the total will be equal to 200,000 tons per annum. The 
aggregate copper output of tbe world in 1897 was estimated 
to be 396,728 tons, and in 1898, 434,329 tons, во about 50 
per cent. of the world’s supply of copper is now electro- 
ytically refined. The latest available figures for the con- 
sumption of copper in Europe are those for 1898. The 
totals for the various countries are as follows :— 

Germany, 101,518 tons; England, 106,000 tons; France, 
55,000 tons; East Asia, 22,000 tons—total, 284,518 tons. 

. The totals for 1899 are not yet completed, but it is stated 
that the figures for the 10 months show a decrease in oon- 
sumption of 22] per cent. in England, of 104 per cent. in 

y, and of 1,5, cent. in France. This decrease 
is wholly attributable to the high prices which have ruled 
through the greater portion of the year. 

In May, 1899, the long projected amalgamation of the 
various Elmore Copper Companies was effected, and a new 
company, the English  Electro-Metallurgical Company, 
Limited, with a capital of £700,000, was formed to take over 
four of the existing ae A working capital of 
£200,000 has been provided for the new company. There 
is now some prospect of financial success, ially as the 
French Company is said to be obtaining excellent resulta, 
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and to have made a gross manufacturing profit of £98,000 
in 1898. The English Company, which owns and works the 
Damoulin process for depositing tubes and other hollow ware, 
has not been as successful as was hoped, and, in its recently 
issued report, the board speak of mechanical and other diffi- 


Both these companies have made the manufacture of boiler 
tubes a speciality, but it is interesting to note that the Elliot 
Metal Company, of Birmingham, who own and work the 
Electrolytic Copper Refinery at Pembrey, South Wales, are 
producing a new alloy of copper for boiler tubes, which is 
said to advan pure copper, being tougher, 
harder, and more durable. The alloy contains pure tin and 
pare copper, but the percentage of each has not been 


pa . В 
The influence of the high price of copper upon its use for 
electrical condactors, and the substitution in certain instances 
of alaminium for copper, has already been discussed under 
the heading of “ Aluminium ” in this report. | 
For some years the extraction of copper from its ores, by 
leaching and by electrolysis of the resultant solutions, has 
offered a w has attraoted a large amount of 
i The difficulty haa been that due to the presence 
impurities in the solutions obtained, and to the effect of 


the quality of the d ited copper. 
lus Lon cms ch the е vocas daii 
inquiry, and the writer was informed by 
y, 1899, that the Hoepfner process was then at 
an industrial scale at Papenburg, in Germany. 
history of industrial electro-metallurgy is, however, 
ith records of failure to extract oopper from its ores 
і y, and with the still more recent failure of the 
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HYPocHLORITES, 


The use of solutions of hypochlorite of soda prepared by 
electrolysis, for bleaching cellulose and ootton goods, is 
slowly extending in Germany, Franoe, and Russia. In our 
own country the writer is still unable to report any progress ; 
bat a trial of one or other of the electrolytic bleaching pro- 


cesses will undoubtedly be made during the present year, as 
one of the large bleaching firms in the North of England 


has made all the preliminary arrangements for such a prac- 
tical test. 


All the processes for the electrolytic production of h 
chlorites resemble one another in principle, and are based 
upon the electrolysis of a solution of common salt with 
insoluble electrodes, at a low temperature and without a 
diaphragm. The various forms of ое, however, differ in 
details of cell construction, and vary considerably in elec- 
trical efficiency. 

It is wholly impossible to give at t any reliable esti- 
mate of the amount of power for the production of 
bypochlorites by electrolysis, bat the following facts relative 
to the adoption of the various cells and processes will show 


rig air methods of bleaching are making progress . 


The т cell and process are in use at Golling, in 
Austria, at Charlottenburg and several other places in 
Germany, at Sarpsfos in Norway, and at a few places in 
Russia. Aocording to a German authority, 700 H.P. is being 
used in Germany by the various firms employing the Kellner 
cell for production of bleaching solutions.“ 

The Vogelsang form of cell is stated to be in use at 22 
factories in Germany, but no estimate of the H. p. utilised in 
these is available, 

The Oorbin cell and process are in use at Lancey, in 
France, while the Stefanow cell is stated to be at work at 
m places in Russia. 

o records of any attempts to utilise h 
bleaching in America have come 
attention 


orites for 
er the writer’s 
ing 1899, but the Woolf process for production 


of a disinfecting solution from sea-water by electrolysis has 


been adopted at Havana, and a works, costing $50,000, has 
been built for operation of the process at this place. "The 
plant was pot into operation in Jaly, 1899, and 1s stated to 


Dingler s Polyt. Journal, January 7th, 1899. 


be a success, an improvement in the state of the harbour 
being already noticeable. The plant comprises engines and 
dynamos of 500 H P., and can produce 160,000 gallons of 
disinfecting solution per day of 24 hours. The electrolysed 
solution contains 1:28 grammes free Cl per litre.” 

It is not quite clear why the Wcolf process should be a 
впосевв in America, when the Hermite disinfecting ргосеғв 
has failed in Europe; but doubtless the higher cost of 
bleaching powder and all chemicals in U.S.A. has had some 
influence upon the reeult. 

With regard to the theory of hypochlorite production, 
Foerster and Jorre have published the result of researches 
upon the stability of hypochlorite solutions. They find 
that the conversion of bypochlorite into chlorate is caused 
by other conditions than heat, and that the presence of free 
hypocblorous acid is one of these. In the absence of the 
free acid, solutions of hypochlorite are fairly stable, even at 
an elevated temperature. 


.  Muspratt and Smith have investigated the limits of con- 


centration for hypochlorite solutions, and have succeeded in 
obtaining liquids containing 500 grammes free Ol per litre, 
though not by electrolytic methods.: They find that two 
of the chief hindrances to the production of such solutions 
are the presence of ferric oxide and of carbonic acid as 
impurities in the original salt solution. 
hese researches are not without their bearing on the 
electrolytic production of hypocblorites upon an industrial 
scale, and they should be studied by all chemists engaged in 
this industry. 
(To be continued.) 


REFUSE AND ITS CALORIFIC POWER. 


Вт ED. O. DE SEGUNDO, Assoc. M. Inst. O E. 


THE paper by Mr. Newton Russell recently read and dis- 
onssed at the Institution of Civil Engineers revives a subject 
of great importance to every member of the community. 
The hygienic disposal of town’s refuse is of the highest 
importance to the health of the inhabitants, aud should have 
а far greater claim upon the attention of sanitary authorities 
than upon that of the electrical engineers. Whether or not 
the means selected for its disposal result in utilisable bye- 
products should be quite a secondary consideration. When 
the possible utilisation of the heat of destruotors was brought 
forward some years ago, the class of mind that seeks to make 
money by any and all means was not slow to discover in the 
utilisation of town’s refuse a means of fieecing the public by 
holding out dazzling prospects based upon the catch word 
“ gold from the dust-bin.” The boom in the production of 
refuse destructor companies, and its inevitable results, are 
within the recollection of us all, and the disastrous conse- 
quences of the working of some of these companies have dis- 
credited the subject of the utilisation of town’s refuse to 
such an extent that it has been very difficult of late years to 
persuade the vestries and local authorities to treat the matter 
seriously at all. 

In 1888 the Local Government Board instructed Colonel 
Thomas Codrington to make a report upon the subject. 
This report is most instructive and useful, and on careful 

гова! it becomes abundantly evident that the heat evolved 

y the burning of town’s refuse cannot be looked upon in 
any other light than that of a oye eh extremely variable 
in amount, and that the results obtained in one locality are 
no criterion of what will be achieved in another. | 

Undoubtedly, in residential districts, a considerable propor- 
tion of dust-bin refuse will consist of cinders and half-burnt 
coal and other combustible material. In manufacturing 
districts the waste products of the factories, which may be 
combustible or the reverse, will enter largely into the com- 
position of the refuse. In agricultural districts the refuse 
will be of a character that could sgi be expected to 
contain the thermal value necessary to burn itself. Such 
refuse, of course, would contain a very large proportion of 


* Electrical World, October 7th, 1899. 
T Journal fur Prakt. Chemie , 1899. Vol. 50, p. 53. 
{ J. Soc. Chem. Industry, December, 1898. March, 1899. 
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moisture, but the percentage of moisture is always consider- 
able, and from experiments made at Bradford, Leeds, and 
Whitechapel it was found, from the reeulta of 23 trials in 
October, 1887, that the moisture varied from 29 per cent. to 
93 per cent. This moisture exerts a very great influence 
upon the calorific power as distinguished from the calorific 
value of refute, 

An investigation of the calorific power of refuse 
accentuates the impossibility of such claims as were 
frequently advanced not so long ago in regard to evaporative 
power. Let us consider for a moment refuse showing 93 per 
cent. of moisture, the maximum found in Col. Codrington's 
tests. Assuming that the moisture is evaporated at atmo- 
spherio pressure, and neglecting any further heat which it 
may carry away in mingling with the waste gases, the heat 
required per pound of this refuse to get rid of the moisture 
would be 0 93 lb. x 1,100 Th. U., or 1,028 Th. U. Now, 
some proportion of the remaining 0°07 lb. of refuse must be 
combustible, but supposing it to be composed entirely of 
combustible, and making no allowance for heat carried away 
in the waste gases or in fusing the clinker, the caloritic value 
thereof would have to be o or 14,600 Th. U. per pound, 
in order that this refuse should be capable of burning itself. 
It is clear, upon the face of it, that such refuse cannot be 
burnt without the aid of other fuel. Now let us turn to the 
result claimed by Mr. Newton Russell in his recent : 
„Combined Refuse Destractors and Power Plants.“ He puta 
the average moisture at 20 per cent., and the amount of 
incombustible at 32:8 per cent. This leaves 47:2 per cent. 
as the amount of combustible matter from which all the 
heat must be derived per pound of refuse. He further states 
that the average evaporation is 0:99 ]b. water from and at 
212? per pound of refuse. 

A pound of good coal of calorific value 14,500 Th.U., 
contains enough heat to evaporate about 15 lbs. water from and 
at 212°, The quantity of air theoretically necessary for the 
complete combustion of a 8 of such coal, containing 88 
per cent. of carbon, would be about 12:5 lbs., and the amount 
of air per pound of such refuse as the above would be 
between 2 and 3 Ibs. Assuming that a modern well-designed 
destructor requires 13 times the amount of air theoretically 
necessary for the complete combustion of the refuse, it may 
be taken that the actual amount of air passing through the 
furnace would be between 3 and 44 Ibs. per pound of refuse 
аа Putting it at 3:5 lbs., the heat account would Бе ав 
ollows :— 


Heat lost ia waste gases, say, 600° x 023 Th. U. (*p. ht. 


of gases) x 35 lbs. $ vix ia P «es 484 

Heat lort in clinker raised to, say, 1,000° in furnace from 
69°, 0:328 x 940 x 0'2 ... СА iss es - 61 

Heat lost in evaporation of moisture, 20 per cent. of 
1,100 Th Dv eee eee 600 eve [1 eee 2°0 
Heat absorbed in 0:99 Ib. water from and at 212° eo 957 
е е 1 1 
Radiation, say, 5 percent.. pats "t "n 
1,797 


These 1,797 Th. U. have to be supplied by 0-472 lb. com- 
bustible, which must therefore have a calorific value of 
1.797 
04527 9,800 Th.U. per pound. 

Colonel Codrington found the average moisture in th 
Bradford refuse to be 47 per cent., and the amount of incom: 
bustible to be 33 per cent.; therefore, only 20 per cent. was 
5 In this case the figures would be somewhat as 
ollows :— 


Heat lost in waste gases, say... .. 2 
Heat lost in clinker o. ш ш ш 00 . Q 
VV moisture, 47 per cent. of 1,100 
Radiation, my... . 80 
903 


Nothing is stated as to any steam having been raised by 
the burning of this refuse; but, as only 20 per cent. is com- 
bustible, it would be necessary for this to have a calorific 

03 К a, 
value of 0-20 OF 4, 515 Th. U., in order to supply enough 
teat to burn itself. 


As one more example, let us consider the results of a test 
of the Horsfall destructor at Oldbam by Lord Kelvin. 

Here the proportion of moisture was about 30 per oent., 
that of clinker about 33 per cent., and the air per pound of 
refuse 2:06 lbs. :— | 


Heat lost in waste gases, say, 600° x 023 x 206... .. 285 
Heat lost in clinker ... sss iii t ies Ss 61 
Heat lost in evaporating moisture, 30 per cent. of 1,100... 880 
Heat absorbed in evaporation of тайт, 106 x 966 . 1,024 


1,700 


So the 37 per cent. of combustible must in this case have 
a calorific value of a , or nearly 4,600 Th.U. 

Now this is about one-third the thermal value of pretty 
good coal, and it is difficult to realise that cinders and ashes, 
mixed with animal and vegetable refuse, glass, rag and bone, 
broken pottery, old metals, paper, straw et hoc genus omne can 
produce a fuel having a constituent possessing one-third the 
calorific value of good coal. We are, however, confronted 
with figures in the last example obtained by a very high 
authority, and which as far as can be gathered are unim- 
peachable. 

To yield results from which one might generalise with 
accuracy, destructor trials should be extended over a full 
year, observations being taken at sufficiently frequent inter- 
vals to obtain a trustworthy average value of the nature of 
the refuse. 

It must be borne in mind that resulta obtained in trials 
extending over a period which in a steam engine trial would 
be considered ample, would be considered wholly inadequate 
for the proper determination of the average calorific value of 
town refuse. Coal is coal all the year round, but refase 
varies in quality and in composition with the season of the 
year, and the smount of moisture depends upon the weather 
and upon the mode of collection. 

Refuse, as a fuel, cannot but be ansatisfactory, as no two 
loads are alike in composition, and the variation of the 

ressure in steam generated from the heat of refuse furnaces 
is often very great, nor can it be otherwise, and even a 

ermal storage system cannot completely oorrect the 
economical evils arising therefrom. In short, a refuse 
destructor should not be expected to be an efficient or 
reliable heat producer. The first duty to be performed is to 
well and sufficiently consume or cremate the refuse of the 
district in such neighbourhoods as admit of no better or 
simpler method of ita disposal, and the utilisation of any 
heat so produced must be considered as purely adventitious. 
Such a view naturally suggests a consideration of the rela- 
tive costs of burning and of other means of disposal. On 
this point Col. Codrington's report is interesting. The net 
coat of burning refuse, including a charge for repayment of 
principal and interest on the cost of the works, varies from 
24d. per ton to 2s, 34d. per ton, the variations being mainly 
caused by the existence or otherwise of a market in the neigh- 
oe for the sale of mortar manufactured from the 
clinker. 

Mr. Russell states that the cost of destruction is 28. 5d. 
per ton, and that this is less than that at which the refuse 
could be barged away in London. It is certain that at least 
one Vestry has found it cheaper to barge away refuse than to 
burn it. In the Spring of 1898 it was reported by the 
vey of Battersea that during the last nine months the 
use of the destructor had been discontinued and that a saving 
of £1,600 had been effected in spite of the fact that only one 
barge was available. In Mr. Medhurst’s report to the 
Fulham Vestry in 1896, the cost of barging was put at 2s. 3d. 
per load. Now, as a load varies in weight from 15 owt. 40 
15 tons, it is difficult to вау what 28. 3d. per load works out 
at per ton, but taking the mean weight as being 22} cwt. 
per load, then the cost of barging away from Fulham would 
work out at 2з. per ton. At Leeds the cost in 1888 was 
stated to be 1s. 3d. per ton delivered at the destructor. In 
1896 it was reported that during the previous three years 
working 181,645 tons had been burnt at a total cost, in- 
cluding interest on capital, bat excluding superintendence, 
of slightly over 28. per ton. | 

The subject is one upon which no very comprehensive 
and reliable data have as yet been collected, no doubt because 
for the reasons set forth above, the trials necessary to obtain 
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sach results would be tedious and expensive. At the same 
time it is to be regretted that more lengthy trials have not 
been carried out by the various suthorities using destructors, 
as the results would be of the greatest value to others con- 
sidering tbis very important question. 


RECENT PAPERS ON THE COMMUTATION 
OF THE DIRECT CURRENT DYNAMO. 


Tronnum REID.—' Sparking, its Оаше and Effecta”: read at the 
meeting of the American Institute of Electrical Engineers, 
Daseember 15th, 1897. 

T. Fenn Нгмнвкн.—“ Observations of Methods of avoiding Spark- 
ing in Continuous Current Machines.“ Elektrotechnische Zeit- 
schrift, December 30th, 1897. 

EverackR THOmas.—" Sparking in Dynamos.” The Electrician, 
February 18tb, 1898. 

H. N. ALLEN.—'' Sparkless Rsversal in Dynamos.“ Journal of the 
Institution of Electrical Engineers, April, 1888. 

W. Н. Букввтт and А. H. Praxe. —" Experiments on Oommutation 
in Dynamos and Motors.” The Electrician, April 2904, 1898. 

W. H. Evunmrr and A. H. PRAKB.—'' The Effect of Commutation on 
M of Dynamos and Motors" The Electrician, December 


В, ARNOLD.— Elektrotechnische Zeitschrift. 
G. Karr.— Elecktrotechnische Zeitschrift, 1899. 

$ 1—Dauring the е dig N 8 number of 
experiments pa ve published on the com- 
mutation of the direct current dynamo. So far as a 


complete solution is concerned the problem seems to be тегу 
where it was left by Mr. Swinburne’s paper, 
before the Institution of Electrical Engineers in 1890; but 
the conditions are now well understood by a large number of 
engineers, many more dynamo makers can produce machines 
which substantially meet requirements, and partial solutions 
have been proposed by Sayers, Ryan, Mordey, and others, 
The practical importance of the problem is continually 
increasing, so that a complete solution would repay a very 
large expenditure of time and money; to this is due the 
energetic study from which these papers have resulted. A 


in consequence of the contact resistance, the copper 


rresponding difference of potential between 
them, at the instant when they separate, an arc is formed 
between the trailing edge of the bar and the toe of the 
The injury caused by this arc takes place during а 
short period after the bar has left the brush. 


Fig. 1. 


As to the first cause of ip jury, it is clear that the beat 
pomible condition for avoiding this is, that the current 
flowing from the brash into the commutator shall be 
uniformly distributed over the whole of the surface 
in contact, so that where a brush covers several bars the 
current flowing into each bar is proportional to the area of 
each in contact with the brush. "Thus, suppose in the case 
of fig. 1, one-fifth of the brush rests on segment a, and fonr- 


fifths on segment 3, the collection will be the be:t possible if 
one-fifth of the current flows into a, and four-fifths into b. 
This obvious proposition was very clearly laid down by Mr. 
Thorburn Reid in his paper as the fundamental condition for 
good commutation, and the problem may be treated as one for 
ascertaining the means of producing this effect. If the 
flow of current from the brush into the commutator is evenly 
distributed, it is clear that all the commutstor bars under 
the brush must be at the same potential, differing only from 
the potential of the brush itself by the product of the total 
armature current and resistance of the contact surface. The 
condition, then, for perfect collection, is that every com- 
mutator bar shall remain at one and the same potential 
during the whole time that it is under the brush. It is clear 
that this condition also meeta the case of the second cause 
of sparking, t.6., the formation of an arc at the toe of the 
brusb, since there is then no difference of potential between 
a bar leaving the brush and the brush itself, other 
than the small quantity determined by the resistance of the 
contact surface; while the current passing between them at 
the instant of breaking contact is nil. 

The maintenance, then, of each commutator bar at one 
pow during the whole of the commutation period may 
treated as the one necessary condition for perfect commu- 
ation. 

§ 8.—The conditions for obtaining this result are easily 
stated. To take a simple case, consider fig. 2, a diagram of 


p of a ring armature revolving in the direction of the 
arge arrow. The total armature current is 2 c, of which half 
flows away from the brush in each direction round the arma- 
ture. The brush in this case is drawn the width of one 
commutator bar, so that it never touches more than two bars 
at once, and only one coil is being commutated at a time. 
с, с, are the currents flowing from the brush into the two 
bars under the brush, and c is the current in the convolution 
A which is being commutated : £o that 


ci = e, and cz = c - с; 
or 2 0 = а + сз, and 2 c = e, — сз. 


When the leading edge of bar 2 first comes to the heel of 
the brush, the current c in the convolution A has the value 
c. When half of the brush is on bar 1, and half on bar 2, 
if the commutation is perfect the current flowing into the 
brush is a gtd divided between the two bars, so that 
су = с, and с = o. When bar 2 leaves the brush the 
current in A is again c, but in a reversed direction, so that 
с= — с. This gradual reduction of the current in A from c 
to zero, and ite subsequent increase to c in the opposite sense, 
constitutes the process of commutation, and if this takes 
place at a uniform rate, and is exactly completed during the 
commutation period, the commutation is perfect, and, given 
prope dimensions to the brushes and commutator, is spark- 
ess. It should take place at a uniform rate because the 
area of the contact of each bar changes uniformly, and it 
must be complete at the end of the commutation period, or 
an arc must necessarily be formed. Fig. 8 represente this 
conclusion diagrammatically. Here the ordinates of the line 
abode represent the value of the current in the convola- 
tion a, and the absciseæ the time: m represents the moment 
when bar 2 (fig. 1) first reaches the heel of the brush ; o the 
moment when the brush rests half on bar 1, and half on 
bar 2; n the moment when bar 1 leaves the toe of the brush. 
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The period m o n, which elapses while the insulating plate given in Mr. Allen's paper in the Journal of the Institution 
between two bars is moving under the brush, is the commu- of Electrical Engineers of April, 1898. : 
tation period. The current in a has the uniform valne c up § 5.—It is easy to see that these conditions are not affected 
to the point b; during commutation this is gradually by the fact that the brush covers several commutator bam, 
reduced and reversed, and after the point d the value — cis Їп every case of perfect collection the potential of each 
maintained. The condition for perfect commutation is that commutator bar does not change 80 long as it touches the 
this line ò o d shall be straight. If the commutation is im- brush, and the reversal of the current in à commutator coil 
rfeot the current in a may take such a course as the dotted takes place uniformly during the whole commutation period. 
ine b/g, the exoess of the current to the left of d producing $ 6.—The change of flux in the coil under commutation 
25 during the commutation pon is the sum of two effects, 
One of these is the result of the movement of the coil in the 
ре ' 
departed widely from a straight line in several cases, but in 
one (carve q of fig. 4 of their paper) the commutation must 
have been ect, 
§ 4.— er how the flox h the convo- 
lution a must change during commutation in order to reverse 
the current in this particular way. The conditions to be 
met for commutation are that the current is to change 
uniformly d the commutation period from a value c to 
a value —c, while the ends of the convolution, i. a, the two 
commutator bare, are to remain always at one constant 
potential. These require that the ic flux the 
coil is to change continually during the commutation period, 
FJ MO IRADI HA гу чаралми ое 
current flo in it. Thus if the value of the current in a 
at any instant is с and the resistance of the convolution is R, 
the flux through the convolution at that instant should be 
at a rate € R. 
И in fig. 4 the ordi of the line ao b on 
wome scale the value of e в for perfect commutation during is 
to è. through в due 
€ is the arrow u., amd ie іа the ваше sense as è 1 
duse cg the flux throug F 
| d ш the necemary condition for perfect collection, Ф — 
| | =Ф—Ф+{',аайф=ф + y. Itis commonly assumed 
| that ¥ and {' are equal to one another, and to quantity | c, 
where 1 is independent of c. It seems to be a legitimate 
| b for this purpose, bat it ahould be remembered 
P d thet it in only i correct subject to certain 
= е ж conditions, Мг. `a paper in the Journal of the Institu- 
hen of Electrical Engineers gives a great deal of information 
d om the value of this quantity / for variows positions of tbe 
a сой. For perfect commatation we may say that the flux 
Fw. 4 entering the armatare im the commatation space is propor- 
V 
į 7.—As to the distribetion of the бах ¢ between 1 and B. 
the commatation period т n, and comsrquemtly the rate of The carves of fig. 7 show the relations between the two com- 
of magnetic = ax ів the convolution, the value of the ponent parts of the бах which change in the coil ila 
fex йе! will be represented by a parabola 4 e / which has passage through the commatation are from a to в. The 
the prcrerty that the tangent of its Inctination to the aris ia inte of carve І. measured above a B give the total flax 
at етегу PUM Proportional te the corresponding ordinate of im the coil at each poiat, which wes shown in J 4 to follows 
аг}. Itis carve и eymmetrical about e+, asd showa thet — certain parabolic law. This бах іа the sum of that due to 
the Сат thromrh the comvobacion should be the same at the the current im the coil undergoing ceanmatation, shown by 
ead of the commrztation ай was at the berinnire, aad the ordinates of II., and thet due to the mein magnet field 
eben: bare a marimen valee ів the mille of the period, showa by carve Ill, which is the quantity 4. If the last 
Ie ein of J e ^ represent armatare Ёсї im a carve were a straight line, N weeld show that the disiribo- 
чрн co that cf uhe rotatioa of the armacare ia бе. 3. tom of 9 (of fiz. 6) should be uniform. It im, however, al 
"orsa of the cme гг 3 of Sv. 4 за k occers іа аба — are of a amd shows thet the field 9 сары to be 
. e by several cheervers. Менка, leas дема мег à at the begimming of comenntation, and 
Everest ami Pakes rager of December Ath, 1595, comtaing more dense mear x, which im the character of ths actaal field 
eec слатроша ef сд of very grent interest, amd others ме of a dynamo. 


" + .- t 
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$ 8.—The relative importance of. these quantities and the 
amount by which the curve III., fig. 7, deviates from a 
straight line may be realised from a practical illustration. 

Consider a machine having an output of 200 amperes at 
100 volts at 600 revolations, with 50 sections on the arma- 
ture, and 2 convolutions to the section. Then if the brush 
is the width of one section, the commutation period is ‘002 
second, and the total armature flax is 10,000,000 lines ; 
is., 5,000,000 through each side of a ring armature near the 
commutation point. In fig. 7 A B represents ‘002 second, 
and 4 e represents 5,000,000 lines. сарров the resistance 
of each armature section to be ‘0001 Then in fig. 4 
m я is 003 second, and a m or b n represents such a rate of 
change of flux through a coil of two turns as will drive 100 


а. 7. 


9 

is the total quantity by which the flux through 
the coil is to be first increased and afterwards 
daring the commutation period of 002 second to effect 
perfect collection and is represented in fig. 7 by the le de 
of the 


In fig. 7 A a and B ö each represent 100,000 lines, 
and c d repressents 200, 000 lines. It is evident that where 
p 2 = 250, and e f = 100,000 the curvature of the line III. 
ts practically insigni 


y cant. 
$ 9.—The case where the brush covers several sections of 
the commutator may be considered with reference to fig. 8, 


rush is drawn of the width of four sections, 


A is just about to enter the commutation aro, and 
B has just left it with its current fully reversed. 


ш of reversal, and the magnitude of the current in each 
is marked at the side of it. If the flax in the armature 
to one of these coils having a current c is Ї o, it may be 
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seen that the flux in coil А may be represented approximately 
by 4 1 c in one direction, and that in в by 4 / 0 in the other 
direction. The change of flux bstween the positions A and 
B is then 8 J c, and if the flux is to have the same value at 
the end of the commutation period as at the beginning, the 
rate at which this flux has to be introduced from the magnet 
field has exactly the same density as when the brush was 
only the width of one section. This indicates that oom mu- 
tation cannot be effected in a weak field by the device of a 
thick brush. 


(To be continued.) 


SURFACE СОМТАСТ SYSTEM AT TOURS. 


AN interesting surface contact system of electrio railways has 
been in ко for several months in Tours, France, 
which is the first practical application of the Diatto surface 
contact system with underground conductors. These lines 
have run uninterruptedly since they were opened for traffic 
and their operation is reported to have given entire satis- 
faction. The Tours tramways comprise a number of urban 
lines having an aggregate length of 12 km., approximately, 
and saburban lines to осла, Saint Avertin, and Vouvray. 
The Diatto system is installed only in the heart of the city, 
the remainder of the lines being equipped with the overhead 
trolley system. The power house contains four boilers havin 

a heating surface of 165 eq. m. each, giving 2,000 kg. o 

steam per hour. There are three simple condensing engines 
of 300 H. P., each belt connected to a generator of 200 Kw. 
capacity, giving currents at 550 volts pressure. The system 


of distribution, which is described in La Nature (a trans- 
lation appearing in the Street Railway Review, of Chicago, 
from which we reprint this article), is comprised of cables 
buried directly in the ground, from which are connected all 
the branches which operate through the surface contacts. 


For some previous notes on a prior Diatto system we may 
refer readers to the ELECTRICAL REVIEW for November Ist, 
1895, p. 585. | 

On the surface of the road, between the rails, are n 
surface oontact blocks at short intervals apart, each having 
in its centre a metallic piece, E, figs. 1 and 2, which is 
slightly raised above the surface. In the interior of the 
block is а pipe connected with the branch, т, from the 
cable, J, coming from the power house. The car carries an 
electro-magnet, A, which magnetises the pieces B, с, and D. 
These in gliding over the metallic surface piece attract a 
movable piece in the interior of the pipe which establishes 
electrical oommunioation between the bar, B, on thé car and 
the cable, J, from the station. The blocks are thus put in 
electrical connection with the cable only at the moment that 
the magnet bar of the car is above them, and the circuit is 
broken as soon as the car has passed. The blooks are placed 
sufficiently close together so that the magnet bar is always 
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over one of them and the electrical connection between the 
cable and the car remains continuous. The contact block 
forming part of the pavement is made of asphalt, as shown 
in the transparent design, fig. 2, the middle of it being 
hollow and the opening to the surface containing a tube. 
At the upper part is a fixed plug, Е, of anti-magnetic metal 
having at its centre a cylinder of soft iron, L. A little 
below this is a pair of iron brackets, d, H, embedded in the 
blook, which support on their ends an ebonite cup filled with 
mercury, In the bottom of this cup is screwed а copper 
ing a small copper rod, which is immersed at its 
ower end in another small cup of mercury. The latter is 
connected through the cable, 1, to the cable, J, from the 
station. In the mercury which fills the ebonite cup floats 
an тов sper aii Р, the weight of which is properly adjusted. 
The head of the plunger is formed of а truncated cone of 
homogeneous and very hard graphite, and the axis of the 
iron, L, also carries a piece of the same kind of carbon, 
which is hollowed out to perfectly fit the cone on the 
plunger. These two pieces of carbon join accurately and 
make an excellent electrical contact. The place where this 
contact is made is enclosed, as shown in the illustration, in a 
special chamber. 

The magnet bars, в, c, D, are connected by horizontal 
electro-magnets, A, which make the central bar, в, a north 
pole, and the bars, с and р, south poles, The magnetic 
circuit is thus established from the bar, в, through the 
plunger, P, and the bracket, c, to the bar, c, and a similar 
circuit is established on the other side of the bar b. The 
magnetism draws the plunger, P, to its upper position. Each 
electro-magnet carries two windings, one of which is 
traversed by the current which operates the motors, and the 
other by a current from a small storage battery giving 5 
amperes at 30 volts. At the moment of starting it is the 
current from this battery] which energises the magnets and 
raises the plunger. Arcing is avoided when the current is 
broken at the carbon contacts by reason of the good quality 
of the carbons, and the rear ed of the electro-magnet bar 
is slightly raised in order to avoid a too sudden breaking at 
the contact. The blocks are set in the paving, во that no 
water can possibly te beneath them. The return 
current is carried to the power house by the track rails, and 
it may be added that defective blocks can be removed and 
replaced within 8 few minutes. 


ELECTRIC TRAMWAY PLANT. 


Tueke are at the present moment between 40 and 50 
electric tramways in this country either in operation, or 
nearing completion, and it is interesting to examine some 
of the features that characterise the various plant and 
machinery that is being used. Most of our readers are aware 
that one of the reasons urged in extennation of the want of 
standard systems in electric lighting plant was the modest 
and tentative manner in which it was taken up both by local 
authorities and companies. In tramways, Lowever, there 
could be little or no excuse for many of the errors that 
were committed in the design of electric lighting plant. It 
is pleasing, therefore, to note that small units are not being 
adopted in any of the tramway schemes that have been pro- 
posed. Obviously, the size of a unit depends in a great 
meesure upon the extent of the tramway system, but even in 
tramways that are only two or three miles in extent, and 
where there is not likely to be any immediate extension, the 
engines used are not small. considering the size of the line. 
In few cases are engines being adopted of less H. p. than 250, 
while in some instances engines of 1,200 H. p., 600 H.P., and 
S00 Hr. are being pat down. Probably the size mostly 
affected is one of about 330 H. r. There is not, however, any 
striking predilection for one type of engine over another, 
and it 38 worth noting that 16 systems are employing hich 
speed encims, 34 low speed, four moderate speed engines, 
and two are using turbines The most striking fact ір 
connection with the engines is that the low speed type practi- 
сапу represents American ercines in this country, and 
tO b it m ах the moment di cult to ascertain the exact 
horse-power represented in these dilerent types, there is 
lice dende thar the preponderance is distinctly on the side 
of the icw speed engines 


On the question of boilers there is a fairly equal division 
between Lancashire and water-tube types. Including 
under Lancashire two ог three marine and looo. typer, the 
total number of systems employing this class of boiler is 25, 
and of those using water-tabe boilers, 16. Here, again, such 
comparisons may be misleading, because no indication is 
given of the horse-power of each type, but it may be fairly 
assumed that the difference in the number of systems is a 
fair criterion of the difference in the horse- power. 

Coming to consider the outside work of the tramway 
system, there is a considerable diversity of ко in the 
gauge of the rails. Fortunately, however, the majority of 
systems use one of two gauges, and it is clear that local 
conditions have been mainly the cause of this. The majority 
of tramway systems are laid down on the standard gauge of 
4 feet х} inches, and the total number employing this is 21. 
Sixteen systems, however, employ a gauge of 3 feet 6 inches, 
but as we have suggested, the exigencies of streets and 
thoroughfares are mainly responsible for this. There is one 
system, however, which is credited with using a 4 feet 71 
gauge, and on the face of it there seems to be no very obvious 
reason for this practice. Four systems employ a gauge of 
4 feet, four systems use a 3 feet gauge, there is an 
isolated example of a tramway which employs one of 5 feet 
8 inches. One need hardly say that the latter is in Ireland, 
namely, in Dablin, and it need not surprise anyone to learn 
that in some parts of the Dublin system, when two cars are 
side by side, there is no room for the narrowest vehicle to 
them. Ireland, by this, preserves its character for originality, 
but we should hesitate to say that the t tramway authori- 
ties are responsible for it, for many will no doubt remember 
the extraordinary method that was adopted in levelling the 
roadway for the necessary tramway system, which took no 
account of the foot pavement, with the consequence that, in 
some parts, the road was made higher than the pavement, 
and in some cases lower. | 

Notwithstanding the many objections raised in various 
quarters against combined lighting and tramway work, this 
method ie being greatly extended, and at the present moment, 
out of the 46 systems in operation, or under construction, 
21 are using a combined system; or, in other words, the 
tramways are being supplied with electrical energy from 
works that were originally bes down for пыш рагровов, 

It is natural that there should be a considerable diversity 
of practice in overhead work; but, generally speaking, aide 
and centre poles are characteristic of English work. It is 
true that in many cases the span wire has been adopted, and 
in come towns one could not quarrel with its appearance, 
for it is certainly immeasurably superior to eide poles with long 
bracket arms. | 

It may be a matter of surprise to find that of the 46 
tramways in operation, or in process of completion, 24 are 
owned and controlled by local authorities, as against 22 
owned by companies, Moreover, there can be no doubt of 
the magnitude of some of the systems that are being under- 
taken by municipalities, two of the most notable being in 
the Manchester . the 11 
is carrying out probably largest system in country, 
and the neighbouring borough of Salford is pledged to 
complete a system of 40 miles of single track. 


THE DETERMINATION OF THE JUMP IN 


GUNS.* 


Br CAPT. JOHN P. WISSER, U.B.A. 


Тнк electrical taning fork has been applied to many experi- 
mental determinations, among the latest of which are those 
of Lieut, Dann, Ordnance Department, U.S. Army (Journal 
Unkel States Artillery, Vol. vil, рр. 29 and 218); Шеш. 
Squier, U.S. Army; Prof. Crehore, Dartmouth College, and 
quite recently, fs Crarz and Roch, Ssatsgart, Germany. 

The investigations of these gentlemen on the vibrations in 
the vertical plane of the barrel of a rite held horizontally 
corstitute a noteworthy addition to the general subject of 
ballistics, 


* New York £.ctn3ov rr. 
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The cause of the so-called“ jump“ of rifles, that is, the 
angular difference (in a vertical plane) between the direc- 


tion the projectile actually takes on leaving the muzzle of 
a gun and the direction it would have taken had it gone 
exactly as it was aimed, or, in technical language, the 
difference between the angle of elevation and the angle of 
projection, has long been veiled in mystery. The able 
investigators named above have undertaken the investigation 
of this subject, and have come to the conclusion that it is due 
to the DEUM set up in the gun barrel at the moment the 
is i 

It will be remembared (see Journal United States 
Artillery, Vol. iv., No. 4, October, 1895) that Prof. Orehore 
and Lieut. Squier, in their investigations on a photographic 
method of determining the complete motion of a gun during 
recoil, came to the following conclasion : “It may be said, 
therefore, that a Springfield rifle does not move appreciably 
before the bullet leaves the muzzle. Even if the motion 
were appreciable, its direction is sach that it is parallel to 
the axis, and does not affect the aim of the gun.” Profs. 
Cranz and Kooh came to a very different conclusion, and 
their data for this conclusion are presented graphically in the 
photographs reproduced herewith, of which the original 
article has many more. 

Their method of procedure was similar to that of Profs. 
Crehore and Squier. To show graphically that there were 


vibrations, and to determine their character, they utilised 


instantaneous photography, a certain point of the barrel, 
during the movement of the projectile along the bore 
and after it left the bore, being photographed on a plate, 
which is moved rapidly past in the plane of the photograph. 
In this way the progress of the vibration of the point in ques- 
tion is photographed as a curve on the plate. 

In order to determine the exact time for each position of 
the point, the vibration of a tuning fork (of known rate) is 
photographed on the plate at the same time, so that by 
counting the number of vibrations of the tuning fork 
(appearing as a waving line on the plate) the exact times in 
which the varying positions of the point occur may be 
readily determined. 

The accompanying figures illustrate clearly how reliable 
and accurate their method was, and also how reasonable their 
conclusions. Fig. 1 shows above the vibrations of the tuning 
fork (the time scale for all the figures), and below the vibra- 
tion carve of a point of the barrel 1°5 centimetres back from 
the muzzle, the vertical line y indicating the instant the pro- 
jectile leaves the muzzle, Fig.2 shows the motion of a point 
55 centimetres back from the muzz'e, and fig, 3 that of a 
point 110°5 centimetres back from the muzzle. Fig. 4 
shows the vibrations of a point when the trigger is pulled 
without having any charge in the gun. 

Fig. 5. shows the vibration of the same point as fig. 1, but 
with only half the full charge. Fig. 6 gives the same with only 
a quarter the charge, and fig. 7 thesame with only one-eighth 
the charge. These figures explain how the jump varies with 
the charge, the number of vibrations being greater as the 
charge is less, 

This constituted a splendid example of convincing inves- 
tigation where actual observation of phenomena is impossible. 
The work of Profs. Cranz and Koch is a classic in its way, 
and makes a decided step forward in the solution of the 
intricate problem of the jump. Although their investiga- 
tions so far have been confined to a particular small arm 
rifle, there is no reason why the conclusions reached should 
not apply to rifled guns of the largest calibre. The experi- 
menters, however, are not content with this, but propose to 
continue their work, to determine, if possible, all the factors 
Pe enter and modify the jump in various pieoes of 
ordnanoe. 


ELECTRICAL WORK IN 1899. 


THE year that has j ust closed has been a remarkably eventful 
one for most branches of the electricalindustry. The manu- 
facturere, to use a colloquialism, have been pulled out of the 
plaoe. * There has been a notable development in the use of 
electricity for lighting and motive power purposes, and, 
most еш of all, there has been a conspicuous activity 
in the direction of electric tramways. There have been 
features which have not been especially agreeable, among 
which we may include the partial quashing of power trans- 
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mission schemes and the numerous interraptions in public 
lighting systems. Events which, if they had occurred singly, 
would To have attracted great attention, have been 
crowded out of one’s recollection by subsequent ones. Oar 
esteemed contemporary, the Hngineer, following an annual 
custom, has issued a review on the year’s work, and has 
certainly given an entertaining, if not wholly accurate, 
account of what has happened. It is quite true, as our con- 
temporary points out, that there has beena great difficulty on 
the part of contractors in supplying goods within the specified 
pu but though contractors may to some extent be 
lamable in the matter, we cannot wholly withhold blame 
from customers who, if they had conspired together to place 
contractors in a dilemma, could not have suoceeded better 
than they have done. Though it may be departing some- 
what from the subject, it is not uninteresting to mention that 
with the pressure still being maintained upon manufacturers 
they are not likely to improve very materially in their 
ability to deliver machinery, because there is little doubt 
that the war is calling off a large number of reserviste, and 
though few of these may be skilled mechanics, many of them 
aro filling positions of utility in workshops. In addition to 
tbis we opine that the difficulty of getting coal and the 
probable rise in price, mean not only delay but probably 
enhanced price of materials. It should not be forgotten, 
too, that the railway companies are impeding delivery of 
plant to a very considerable extent. Very properly our oon- 
temporary gives considerable prominenoe to the breakdowns 
that have been experienced in many supply systems ; but 
the fact that many serious extinctions of Аб on the mains 
of the Westminster Company show the advisability of 
having two different sources of supply in the case of public 
buildings and large consumers of current, is hardly patent 
to everybody. One must sympathise with consumers of 
every class who are subject to interruptions of light ; but the 
fact that there has been a temporary failure of electric light is 
not much of a reason why the consumer should have private 
plant. There are many public buildings using their own 
electric lighting plant, for the simple reason that it is 
cheaper than buying electricity from the street mains; but it 
would be quite contrary tothe teachings of experience to put 
down one’s own installation for emergency purposes. Under 
normal conditions a private plant is less reliable than a 
public service, and it is quite a common practice with per- 
Bons who use their own plant to be connected to the public 
mains if a local eupply exists. No one more than ourselves 
deplores the annoying cessations of supply which have been 
experienced in different parts of the country; but if reason- 
able precautions are taken to guard against breakdowns and 
interruptions electric lighting consumers need not be 
troubled. It is, we are sorry to say, the absence of 
precautions that has been responsible for many of the 
interruptions in electric lighting. We share the regret 
of our contemporary that there should be so much diversity 
of practice in the use of high voltage lamps, one town prefers 
210, another 220, 230 and so on. The fault is entirely with 
the engineers of supply systame, and we should welcome an 
proposal that had for its object the standardising of engi- 
neers! Manufacturers of lamps say that the high voltage 
ones are as good as a 100-volt lamp, and quite recently a 
well-known municipal engineer came forward and corro- 
borated this statement. The real jadge of the matter is the 
consumer, and on this point it is difficalt to obtain authentic 
information. We have previously expressed our opinion in 
these columns to the effect that more than one lighting 
authority has been somewhat arbitrary in dealing with the 
question of the change from 100 to 200-volt supply, and it 
is not surprising that consumers should have occasionally 
made protests. The question of 200-volt supply may 
now be considered closed, and if there are still difficulties 
in securing high voltage lampe, we are convinced that the 
matter will eventually right itself. An engineering survey of 
electrical progress could not have omitted some reference to 
the lines on which modern companies are developing ; but 
though our contemporary notes the erection of several large 
stations at Willesden and elsewhere, it makes no note of the 
causes which have led up to these impending changes. Asa 
matter of fact, there is only one station which is being built 
at Willesden tor electric lighting purposes, and this is the 
polyphase station of the Metropolitan Electric Supply Con. 
pany, the first portion of which is practically completed and is 


at Willesden, and at some little distance away, the generating 
works of the Kensington and Notting Hill panies 
be erected. The most interesting phase of the develo t 
is that companies which have been entirely identified with 
low pressure systems are compelled to go outside their own 
districts in order to erect plant large enough to cope with the 
probable demand. We suppose that is the ultimate destiny 
of most low pressure companies. They will continue, no 
doubt, to distribute oontinuous current to their customers, 
and there is every reason why they should; but primarily 
they will be oompelled to generate high ure currents out- 
side their area of supply, and transmit to various centres 
where the n transformation will be effected. With 
the great expansion that is taking place among private eleo- 
tric lighting companies and the rapid development of muni- 
cipalisation, there is likely to be a sharp conflict between the 
two interests. We have already witnessed the repulse 
which the General Power Distributing Company met with in 
the House of Commons, mainly at the instance of the muni- 
cipalities whose districte were threatened with competition ; 
this was only a preliminary skirmish, and we are likely to 
see a farther conflict between private enterprise and the 
advocates of municipalisation during the next Session of 
Parliament. It is not necessary to follow our contemporary 
through its references to the new works which have been 
opened daring the past year, but it falls into some curious 
errors which we should hardly have expected to find in its 
pages. For instance, it is stated that at Bolton Ferranti 
fly-wheel dynamos have been installed to give 460 volte 
across the outer wires, on the three-wire syatem. Then, 
again, we are told that at Derby current is being supplied 
from the lighting station for traction purposes. Our con- 
temporary notes with gratification the tened activity of 
the London County Oouncil in the domain of electric 
traction, and though we oould have wished that the pro- 
posed tramway scheme were in the hands of a more 
stable body, it is something that there should be 
a proposal to start electric tramways on a large scale in the 
metropolis, At the same time we view with grave appre- 
hension the suggested use of the conduit on a large scale, and 
it is to be sincerely hoped that further information will be 
eventually forthcoming on the ‘financial experience of other 
countries in regard to conduits. The general progress that 
has been made in tramways is dealt with at some length, but 
apparently in our contemporary’s estimation the most striking 
fact in connection with this is the use of combined stations 
for lighting and tramways. In many towns, combined 
stations have been more the reault of accident than design, 
inasmuch as the stations have been in many cases designed 
for lighting, and it was only by a fortuitous circumstance 
that the municipality took up tramways. 

It is only natural that electrical matters beyond our own 
shores should come in for some of the attention of our con- 
temporary, and a rapid;survey is made of developments in the 
United States, notably in transmission of electric energy over 
wide areas, and the adoption of electricity on steam railways. 
There is little doubt that the use of electricity on Ohicago 
South Side Elevated Railway is one of the greatest accomplish- 
ments achieved by electrical engineers, and in face of the 
results that have been attained, it is difficult to acoount for 
the cramped and fitful experiments on the Metropolitan 
Railway. It has been pointed out more than once that since 
the adoption of the Sprague mu'tiple unit system on the 
South Side Railway, the net earaings have been more than 
trebled by the alteration, and the ratio of expenses to earn- 
ings has decreased from over 80 per cent. to about 55 per 
cent. What are the directors of our underground railways 
doing to ignore such figures? Yet we suppose that if the 
experiments that are being made between Earl's Court and 


High Street, Kensington, are поё sucoessful, it will be 


concluded that there is no virtue in electric traction ! 

It is unfortunately true, as our contemporary suggests 
that electric road carriages have made no brave show during 
1899, yet accumulators are steadily improving all round. 

Apparently the writer in the Engineer looks upon the Nernst 
lamp as a variety of ordinary incandescent lamp, for we 
are told that electric lamps of the ordinary carbon filament 
form do rot appear to be so satisfactory when used with 200 
volts pressure ав they are when used with 100 volta, and Dr. 
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Nernst, of the University of Göttingen, has brought out a 
e which г нач а give an efficiency of 1:5 watts 
per o dou is lamp possesses possibilities, and 
that is all that can ba said for it as yet, although ita 
advocates have faith in its ultimate success. 


CORRESPONDENCE. 


Tested Lamps. | 
With reference to the remarks made by “Е. E. E." re 
flashing lamps, I would first point out that F. P. S.“ has 
stated that i 


With regard to the filling of the bulbs with gas before 
pamping, practised by some makers, this is done to make 
certain that the very small portion of gas left in the bulb is 
not air, or any gas injurious to the filament. 

As to the increase of current mentioned, I have tested 
lamps of very nearly all makers (English and Continental), 
and I have found several in which the current was higher after 
600 hours’ burning than it was at the beginning. 

I think the resulta of the Tested Lamp Company are more 

ble, owing to the fact that they sell lamps, and that the 

they give was acquired for their own guidance 

which latter is Маке бы find the best lam 
also note that E. E. E.“ is an Englishman, and that hi 
елисе ing seems apt to гоп away with him. But, with 

пе deference to him, I am of opinion that the average 

American lamp is considerably better than the average 
English one. 


ERE. 
| 


January, 5th, 1900. 

I must ask Electric Engineer” to refer to my last 
letter, where he will find that L agree with him re the flash- 
ing of filaments. 


8 


enough to prevent your correspondent from evading it, but 
I mast state that the current at the “end of a lamp’s life” 
(of, say, 600 hours) is often greater than that at com- 
mencement 


The above fact he would have seen if he had referred to 
Sir W. H. Preeoe's tests, as I asked him to do some 


weeks ago. 

I hope that there will be no further need for me to tres- 
pass on your valuable space. 

Surely Mr. Still does not mean to say that when an 
engineer orders 100-volt lamps he ought to tet them at 
some other voltage ? 

I quite agree with him that it is sometimes diplomatic to 
upply a consumer with a laap тошу marked. 

. Still appears to think that the average starting 
efficiency of foreign lamps-is 4} watts per candle, 

I can assure him that he is wrong, this is not the case. 

If he wants to find a 44-watt lamp I should advise him to 
look amongst some of the leading nglisn makes before 


resorting to foreign ones. Р 
P. S. 
Electrical Engineer. 
January 6th, 1900. 


The Use of Rubber Insulated Wire and Steel Conduits. 


I have read with interest the article by Mr. Zingler on 
the above subject in your current issue. As one of the first, 
if not the first, to use metal tubing for the purpose of 
carrying electric light wires, it is gratifying to me that even 
at this late hour the question of metallic protection v. wood 
casing, is now receiving attention. 

While agreeing with a number of points referred to in 
the article, there is one on which I strongly disagree. If it 
is a fact, as assumed, that rubber vulcanised cables have a 
limited life, I contend that this is all the more reason for 
protecting them with a metallic covering. Your contributor, 
on the contrary, considers that “as long as wood casing 
only is used, we see that no inconvenience is caused by 
the perishing of the India-rubber.” In other words, he relies 
on the wood casing for his insulation. I think that this is 
@ very dangerous argument. The insulating properties of 
wood remain good only so long as it is dry, and therefore, if 
from any cause there is an excess of moisture, a serious and 
dangerous leak must be set up at that point. With metallic 
tubing, on the other hand, should the insulation depreciate, 


. causing a breakdown of the circnit, either the fuse goes, or 


the wire gives way inside the tube, which is incombustible, 
and no further damage is done. Personally, of course, I con- 
sider that the use of the metallic tube, with the outer 
earthed, ensures the араг safety. 

I also maintain that wires with metallic covering possess 
a much longer life than if covered by any organic material, 
such as wood, &c., which is liable to rot and decay. At all 
events, I can find no such depreciation in wires that have 
been laid in houses for the last 10 to 12 yearr, and which 
have been protected by metal tubing. 

With regard to the use of substitutes, I think contractors 
will be very chary of adopting these in preference to rubber, 
as they are deficient in that flexibility which is such an 
im t property in rubber, and in the wiring of a house 
it is practically impossible to avoid using bends. 

I am glad to learn that a committee of the Institution of 
Electrical Engineers is at present engaged in drawing m 
rules and regulations on the subject of electric wiring. 
hope the matter will be gone into thoroughly, as the 
question of the safest method of wiring is a most important 


one, 

I do not think it is at all advisable to take an alarmist 
view of the situation, as the electric light, even with the 
methods of wiring in common ase, is far safer than any 
other form of illumination; but, at the same time, cases of 
failure and damage have , which are made the most 
of by the daily press, and I think, therefore, that every effort 
should be e to diminish the small risk due to the use of 
wood casing which at present exists. 

R. Frederick Yorke, 

Glasgow, January 9th, 1900. 


Mr. Zingler’s article in current number of your paper is 
very amusing when read in connection with his remarks in 
some articles in the REVIEW about two years ago. Then it 
was only necessary to insulate the wire well and absolutely 
unnece to treat the tube. But what a climb down we 
now have. Even the insulating property of the nearly 
obsolete wood casing is supposed to have been the salvation 
of some jobs, and after a dissertation on joints, we are at 
last recommended to look out for a substitute for rubber. 
But while Mr. Zingler is gazing about in search of what 
appears to be very far off at Present, others are working 
away with 300-megohm wire and insulated tube without any 
trouble due to moisture or cracked rubber, and without the 
use of such eminently unpractical devices as junction boxes 
with oil-tight glands round the wires. How would these 
glands and oil affect the wire in the pipe? I fail to see. 
Why not accept at once the simple and reliable system of 
lined pipe, which will, after all is said and done, compare 
favourably even in price with any system such as that sug- 


ted above. 
US W. H. Isherwood. 


I would call your attention to the fact that Mr. Zingler 
seemis tu have considerably; modified his views and opinions 
since dealing with the subject of “insulated pipe” for 
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interior wiring, in May, 1897, when one would have 
imagined from his article that plain iron pipe was the best 
gystem to use, 

I have already expressed my personal opinion that there 
should be but little question as to the superiority of insu- 
lating lined pipe, but I am glad to find that my own 
experience is now evidently confirmed by this timely notice 
of Mr. Zingler in last week's Review, and must thank him 
for bringing this important point up before any further 
issue of the I. E. E. rules is made, 

Albert B. Batt. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


WEEK ENDING Jan. 10тн, 1899. | WIE ENDING JAN 9тн, 1900. 


Adelaide 2 .. Value £500 | Adelaide. Teleg. mat. .. Value £75 
Р Teleg. mat. .. .. 907 Alexandria. Sas Ke 27 
Buenos Ayres. 'leleg. mat. .. 750 Amsterdam .. és съ А 40 
Саре Town .. ws ws .. 640 | Antwerp... .. : .. 130 
Chinde gs кз os es 15 Beira. Teleg. mat. T .. 105 
Christiania. va os .. HE | Bombay. Teleg. wire 5 94 
Copenhagen NE 70 Boulogne. s а "T 41 
Durban да 5 es 2% 20 Brussels — .. ie ў .. 191 
З Teleg. mat. . 2,314 Buenos Ayres ee E .. 048 
Exemandé s “аш .. DUM 
Gibraltar. zs "4 .. 780 Cape Town.. is : oo 97 
Hamburg 23 es is 65 Christiania .. s nm БЕ 22 
Lyttelton . Ө? vi Е 94 УЗ Teleg. mat. . 156 
Madras es ae we .. 800 Durban hie vs as . 557 
Melbourne. Teleg. mat. .. 270 we Teleg. mat. Ses . 926 
New York .. te T 85 8 is Teleg. mat. А .. 118 
Ostend. Electric light wires .. 51 | East London 25 f .. 21.80 
Perth.. E >; 8 е 26 Fremantle .. Se e s 1 
Stockholm ... 90 | Gibraltar ..  .. e 5. 096 
s Teleg. mat, 845 Ghent z 24 s - 56 
Sydney se vs 804 Gothenburg.. - a ве 20 
Үокоһата .. ка ^s oo A78 Hamburg. Teleg. mat. .. . 200 
Hong Kong ag $5 is 85 

Jamaica T. vs = T 13 

Melbourne .. ae és .. 188 

New York КА E % 12 

5 Teleg. apparatus .. 809 

Osaka. Teleph.cable .. eo 144 

Ostend x T .. = 53 

Otago. Teleg. wire ss . 1,857 

Perth.. ss 25 oi oo 225 

Port Amelia. Te'eg. mat. . 1, 155 

Reval v 5 as А 45 

Rio Јапеіго.. " : os 88 

| x Teleg. mat. .. 896 

Santos eg 2 es .. 865 

" Teleg. mat. a . 644 

St. Peterburg i4 E ne 24 

А Teleg. paper. 943 

Shanghai EN 8 si 84 

Singapore. ee Pa . 104 

AE Teleg. ma*. .. . 444 

Sydney E aie = 88 

M Teleg. mat. = .. 1,058 

Wellington a es ec 87 

" Telephones . . 1,140 

Total vis Er, 997 Total Я £12,497 


Foreign Goods Transhipped. 
Buenos Ayres. Elec. lighting 
mat. x xs .. Value £620 


Advance in Rubber Goods.—The India-Rubber, Gutta- 
Percha and Telegraph Works Company, Limited, announce that, in 
conscquence of the continued increase in the cost of raw materials, 
they are reluctantly compelled to further advance the prices 
of Indis-rubber goods by 10 per cent. This advance takes effect from 
January 10th. | 


Bankruptey Proceedings.—Notice of intended divi- 
dend is given in the case of Messrs. A. Blackburn & J. Walker 
(Blackburn, Walker & Oo., electrical and mechanical engineers, of 
Dewsbury). January 24th is the last day for receiving proofs by the 
liquidator, T. Thomas, 4, Queen Street, Carmarthen. 

Notice of a first and final dividend of 1e. 1d. is given in the London 
Gazette in the failure of W. A. Obarles & J. S. Blackwell (Central 
Hiectrical and Engineering Company), payable on January 10tb. 

The public examination of H. L Howard (Thompson, Howard & Co.), 
electrical and mechanical engineer, of York and Hall, took place last 
week. Debtor said he commenced business in York in Parliament 
Btreet.—The Official Receiver reported that the debtor and a 
named Thcmpson started in partnership in January, 1898, without 
capital, carrying on business as electrical engineers in York and Hall, 
and awindow-cleaning business at Kingston-upon-Hull. Thompson 
died last June. The statement of affairs showed liabilities amounting 
to £1,998 10s. 5d. There was a deficiency of £1,307. In bis deficiency 
account the debtor showed a loss on the business in Parliament Street 
of £200 in eight months, £170 lost in establishing а business in Hull, 
and £300 loss in Stonegate —The Official Receiver pointed out that 
it was a serious case. The debtor had been in business since 1898, 
and there was all this deficiency. He wished to be better satisfied 
than he was that the money was gone.—The Registrar said the 
deficiency account must be properly made out. It must go on until 
it was properly explained.—The debtor attributed his insolvency to 
- business losses."—'The case was adjourned, and an order was made 
for the giving of further details as to losses. 


Boiler Explosion.—Five men were severely scalded by 
the bursting of а tube while working on a boiler in the electricity 
works, Deptford, on the 30:h ult. All the men are progressing favour- 
ably towards recovery. 


Books Received.—‘ Annual Report of the Commissioner 
of Patents forthe Year 1898.” Washington: Government Printing 


Office. 1899. | 
" Telephones and hones: How to Make and Use Them.” 
London: Dawbarn & Ward, Limited. 


Edited by Percival Ma 
6d. net. 
Lock wood's Builders’ and Contractors’ Price Book, 1900.” 
Edited by Е. T. W. Miller. London: Crosby L-ckwood & Son. 43. 
“Lubrication and Labricants.” By Leonard Archbutt and R. 
Mountford Deeley. London: Ohas. Griffin & Oo., Limited. 21s. 


Catalogues, &c.— The General Electric Company, Limited, 
have brought out an illastrated list, for insertion in section B of their 
catalogue, in which the new Short pattern of Solar enclosed arc lamps 
are described for working on circuits of voltages of 90 to 250, in 
series or parallel, and 5 or continuou’, as may be required. 
Tbe Long pattern Solar lamp and the Angold double carbon arc lamp 
(open type) are also described. 

The British Westinghouse Company's Publishing SPARE sends 
us a copy of each of the follo circulars describing its manu- 
factures.— Circular Nv. 1,005 — Maltipolar generators and motors, 
belted type for D.O. lighting and power; circular No. 1 006—Light- 
ning arresters for AC. and D.C. circuits; circular No. 1,007 —D.C. 
series arc lighting generator; circular No. 1,008—Belt driven 
single-phase alternators, 16,000 alternations per minute, 1,100 and 
2,200 volts; circular No. 1,009—Belt driven polyphase alternators, 
7,200 alternations per minute, 220, 440, 1,100, and 2,200 volts. Esch 
of the circulars is fully and well illustrated. 

The British Thomeon-Houston Company, Limited, is 

amphlet No. 52 of its series. It contains illustrated notes of the 
Bra. direct current carbon feed enclosed arc lamps. 

From the Cape Asbestos Company, Limited, of Minories. E C., we 
have received a desk blotting pad with calendar for 1900 on each sheet. 

Mears. Nicholson & de Winton, electrical and general engineers, of 
Victoria Street, 8 W., send us No. 1 of a series of lists of “ Electrical 
Prices Carrent” which they are issuing for architects’ use. Specifica- 
tion and prices of conductors appear in the present list: 


Charge of Stealing.—At the Greenwich Police Court 
last week A. W. Longman, clerk, was charged with £200 by 
falsify the accounts of his employers, Messrs. Eliott Bros. 
Tae defalcations were stated to have extended over some years. A 
remand until Thursday was granted. 


Compulsory Purchase.—At Gaildhall, Westminster, 
before the Deputy High Bailiff of Westminster, Mr. John Troutbeck, 
and a special jury, proceedings were held on Tuesday to determine 
the sum to bo awarded Messrs. Adams & Son, ironmongers, engi- 
neers, &c , and contractors to the War Office and Admiralty, ia 
respect of the compulsory acquisition of their business premises at 
41 and 42, Ma Street, and 12, 13, and 14, W. Row, 
near Regent Street, by the St. James and Pall Mall Electric Lighting 
O»mpany, who require the area for the extension of their works. The 
total of the claim was £10,2(0. Oa behalf of the company а valaa- 
tion was put in totalling £2,300, to which was to be added, say, 
£1,000 for disturbance, and other sums for minor items, such as six 
months’ rent of the temporary premises, the cost of removal, &c. 
Eventually the jury awarded the claimant £7,26). 


Duty on Imported Electricity —The Financial News 
publishes a telegram from Washington, to the effect that the officials 
of the Treasury Department are considering a proposition to levy a 
tariff duty on electric current generated in Canada and conducted 
across the border into the United States. Tae question was raised 
by the Niagara Falls Power Company, of Niagara Falls, N.Y., against 
the Oatario Power Company, the rival concern, situated across the 
river at Niagara Falle, Oat. The Ontario Power 5 
to extend its lines to as many points as pos: ible in the United States, 
selling its light and power to as many customers as it can get. This 
business, of course, competes seriously with that of the American 
company, and in a communication to the Treasary Department the 
officers of the latter company represent that inasmuch as the electric 
current isa thing of value bought and sold, and since, moreover, 
it comes in competition with an American industry, it should be msde 
subject to duty. The Secretury of the Treasury has submitted the 
question to several leading collectors of customs in various ports, with 
& view to obtaining their opinions. The Oatario Power Company, in 
a communication to tho Treasury Department, declares that the 

current cannot be regarded as an article“ within the mean- 
ing of the tariff law, despite the representation of the rival American 
company that electricity is a t that can be measured as accurately 
as potatoes, or wheat, or cotton cloth. 


Electric Construction Company.—A dinner was given 
on Baturday by Bir Daniel ; „G. O. M. G., to the staff and 
long-service employ és of the Electric Construction Company, Limited. 
The hat was passed for their credit's sake to aid the Reserviste Fand, 
for which this company is doing well, having recently subscribed 100 
guineas to the Lord Mayor's Fand, and in addition the workpeople 
are making a weekly collection until the war ceases. 


Explanation.—The notice which ap re Messrs, 
F. Н. Royce & Oo., Limited, in our issue of December 29:h, under 
" Liquidations,” is thought to require some explanation, and we are 
pleased to give it. Messrs. F. H. Roy cs went into liquidation purely 
for the purpose of reconstruction under the title of Royce, Limited, 
and a notice of the registration of this company appeared in the 
Evecrrican Review, for October 27th, 1899. It is, of course, to be 
understood that it is the old company which is now in liquidation. 
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Electricity at Broken Hill (Aus ).—A syndicate has 
come forward with a scheme for running electric or cable tramways 
at Broken Hill if the municipality will permit. The syndicate also 
suggests that it should be allowed to supply electricity to the 
municipality for lighting and other purposes. 

Facilities for British Inventors.—It is stated in the 
Times that Mr. Ritchie, the President of the Board of Trade, has 

a departmental committee upon the subject of patent 
facilities, and the following are the official terms of the reference, 
namely, to consider various suggestions which have been made for 

the benefits afforded by the Patent Office to inventors, 
and " The committee is to consist of Mr. F. J. 8. Hopwood 
( J mael, president of the Ohartered Insti- 
tute of Patent Agents, Mr. О. N. Dalton, O.B., Controller- General of 
Patents, Mr. J. A. Kempe, deputy-chairman of the Board of Customs, 
and Mr. В. Ж. Spring-Rice, O.B., of Her Majesty's Treasury. Mr. 
Arthur Neeves, of the Board of Trade, to be secretary of the com- 


Light Railways.—The Light Railway Commissioners 
have recommended the following orders to the Board of Trade for 
confirmation :—Rhyl and Prestatyn ; Mid-Buffolk (from Haughley to 
Halesworth), with a branch to Debenham and Westerfield; Aldershot 
and Farnborough ; East Anglian (Lowestoft to Kessingland). . 


Liquidations, Dissolutions, &e.—For the purposes of 
reconstraction it has been decided to wind up the Reason ufac- 
taring Oompany voluntarily, Mr. E. Wright, of 76, Cheapside, E. O., 
being appointed liquidator with authority to register a new company 
with the same name and to carry through certain agreements. 

A meeting of the Manganese Bronse and Brass Company will be 
held at the offices 5 O. Е. Kemp & Oo., 71, Lombard Street, E. O., 


ш ече ш, hear an account of the winding up from the 
liquidator, , B. J. Gardiner. 


Moving Coil Instruments.—No one who has worked 
with both fixed-coil and moving-coil instruments can be in doubt as 
to which type is preferable; the perfect balance, dead-beat action, 


d'Arsonval, 
et still better, an Ayrton-Mather galvanometer, and that of a silk- 
saspension, magnetic control, needle galvanometer, is a revelation to 
those who try the former for the first time; the same is true of 
commescial ammeters and voltmeters, with the added recommenda., 
tion of extremely small consumption of power in the moving-coil 
Our attention is drawn to this subject by the receipt of a 
handsome catalogue from Messrs. Evershed & Vignoles, Limited, in 
which a description is given of their latest and most improved 
Gala, 6 the edge wise yattern, and ina portable form. The sperial 
i a e form. е spec 
features of the coil and its attachments are shown in the accom- 
panying figure. It will be noticed that one end of the former on 


Ў 


moved without disturbing the magnetic system in the least; the 
importance of this is due to the fact that the slightest change in the 


of the magnetised parts leads to change in the magnetic 
la. Farther, a hardened steel axle is employed, carrying a brass 


Шевте, to which the controlling spring, tho -in strip, and the 
index, are fixed ; the axle is to a needle point at both ends, 
and is "of hard mppi 


place. All P instruments are protected from external magnetic 


from the case, which can be earthed without risk. The value of the 
resistance in series with the mo coil in the voltmeters is 
independent of the temperature, and as it is very great compared with 


` 


means of magnetic shields, and the frame is insulated - 


that of the coil there is practically no temperature error. A slight 
error due to this cause is practically unavoidable in the case of 
moving coil ammeters, but is minimised by the use of 
similar material for the ammeter shunts and by an unvarying resist- 
ance in series with the moving coil. In the catalogue before us 
particulars and prices are given of instruments of all siz3s and 
ranges, with illustrations showing them singly and as erected on 
switchboards, while the list concludes with folding plates showing 
actual scales, full siz2, of the various types up to 15 inches radias. 
Other lists which we have received describ3 the Evershed volt and 
ampere gauges, calibrated on a new system, by which а во оієпё 
degree of accuracy is ensured at a small cost; these are made in two 
qualities, with or without Evershed's dead-beat movement. Other 
lists give details of the familiar Evershed ammetors and voltmeters, 
of guaranteed accuracy, and of the latest pattern of portable testing 


tet. 


South Wales Electric Power Scheme.— With refer- 
ence to the particulars already published regarding this scheme, we 
have now received from Messrs. Bramwell & Harris, the engineers to 
the Bill, a pamphlet containing a statement explaining the nature of 
the proposed undertaking for the information of local authorities, by 
means of extracts from the Bill and other notes.“ The promoters 
seek powers to set up three electrical generating stations, ove at 
Neath, one at Pontypridd, and one at Pontypool. . These sites are 
chosen for their suitability for the purpose, and from them the com- 

y propose to spread ont an extensive system of electrical mains 
or the supply of electricity to anyone who wishes to use it, through- 
out the whole of the county of Glamorgan, and so much of Mon- 
mouthshire as lies to the west of the river Usk. The area of supply 
contains about 1,050 square miles, throughout which are scattered 
collieries, steel works, tinplate and copper works, stone quarries, 
railways, tramways, engi and ship repairing works, and fac- 
tories of all kinds. All these have need of power. The works and 
factories of South Wales are in competition with foreign manu- 
facturers, and they are suffering, and may suffer still more in the 
fatare, for lack of those electrical facilities which their rivals enjoy. 


Further, there are certain chemical and other industries for which South 
Wales possesses every other advantage, but which cannot be carried on for lack 
of cheap electrical facilities. At the present time only 164 squere miles, that is 
to say, one-sixtieth part of the above area, is supplied with electricity, whereas 
the new company desire to supply throwghout the whole of the area. А further 
advantage to the public will be the facility for the running of electric tramways 
all over thickly populated districts. Many of the smaller towns or villages 
within the area would like to have this cheap and convenient mode of con- 
veyance, but the capital cost ot oe them, as well as the uneconomical 
conditions involved by their irregular use—busy on market day and idle perhaps 
all the rest of the week—render it impossible for electric trams or light railways 
to be established in many districts under present conditions. It would bea 
very different thing, however, if all that the local authority had to do was to 
lay the rails in the streets, and to take power provided for them at a very low 
rate by е new company, and to be paid for by meter only as it is used. 
Electric lighting would also be available in villages, and in country houses, 
and also electricity for power. The feature of the company's system, which 
renders its facilities as cheaply, and readily available in the country as in 
the towns, will, it may be hoped, doa good deal in time to correct the denudation 
of the villages of population and capital, and the consequent overcrowding of 
the towns. The small employer in the country village, with his engineering 
shop or other small factory, will be able to obtain power from the company's 
mains at the same rate as in the towns, and will be able to produce nearly as 
cheaply asthe large steam power works and mills. Farmers will use the com- 
eg die ada for many agricultural operations. The average price per Board 
of e unit at present ruling in South Wales is about 5d. The maximum 
which the new Company would be allowed to charge would be 4d. per unit for 
an intermittent supply, and 2d. per unit foraregular supply. It is probable 
that the actual charge would be much less. In distributing schemes in the 
manufacturing districts of America and the Continent, the current is supplied 
to large consumers for trade purposes at less than jid. per unit, the average 
charge ina aah number of such schemes being about 4d. per unit. This means 
that works in these districts can obtain power on “ tap ” as they require it, or 
continuously, at the low price of about £4 to say £10 per H.P. per annum, а 
facility which gives them a great advantage over the British manufacturer, who 
has to provide his own power at a cost of from £15 to £30 per н.р. per annum, 


The probable effect of the scheme upon municipal authorities (no 
competition), is considered, and an explanation is given showing how 
the company can produce so cheaply. It is stated that the principle 
of the Bill has been already approved by Parliament. 


Theatre Lighting.— We have received the following from 
Messrs. Sax, Blatter & Oo., with reference to an announcement made 
in our columns in December to the effect that that company had 
carried out the electric lighting installation and fittings at the 
Holloway Theatre of Varieties :— 


This was a contract secured just before the Board decided to close our instal- 
lation department, which was carried on at Basil Street, Sloane Street, and 
we did not carry on this work but sub-let it in its entirety. Asa matter of fact, 
we are not doing installation work of any kind as, owing to the great incroase in 
our supply business at Foresters’ Hall, we give our sole attention to this depart- 
ment. е know that practically you are correct in saying we carried out the 
installation, as the contract was in our name, but with the foregoing explana- 
tion we feel sure you will put a small notice in your paper which may remove 
any impression that may have been created in the trade, to the effect, that we 
are not doing contract work. 


The Shannon Water-Power Scheme,—The Limerick 
сое have resolved to oppose the Shannon Water 
and Electric Power Oompany’s p to obtain Parliamentary 
sanction to utilise the water of Lough Derg. 


The Paris Exhibition.—It is stated in the Shipping 
World that German firms will supply the electrical installations for 
light and power purposes all over the grounds of the forthcoming 
Paris Bxhibition. Siemens & Halske and Schiickert will each have a 
"frr equal to about 2,000 K P.; Helios, of Cologne, will have one 
of 1,900 H.P.; and Lahmeyer, of Frankfort-on-the-Maine, another of 


1,400 н.р. The steam engines for these dynamos will be supplied by 


Herr Borsig, of Berlin, the Augsburg Company, and a Nuremburg 
company. The crane which is to be used for transporting heavy 

es in the central gallery of the Avenue de Buffren will be 
supplied by Flohr, of Berlin. This crane will be capable of raising 
25 tons toa height of 12°50 metres, and it will have a range of 26 
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2,000 H.P. Wagner Trapsformers.—Woe illustrate 
herewith спе of seven large transformers which were recently 
supplied bv the Wagner Electric Manufscturing Oompany, of Bt. 
Lovie, for Niagara Falle. This compeny, it will be remembered, is 
represented in tbis ccuntry by Mr. О. R. Heap, of 47, Victoria 
Street, S W. These transformers ате 2,000 E P., and are for the 
Upion Oslcium Oarbide Company's works to which current is 
tranemifted frem the Falls power works at bigh pressure, it being 
then reduced to 110 volts pressure before application to the carbide 
furnaces. These transformers are the largest static transformers in 
practical service. The first was installed esrly in 1899, and bas 
cerried its full load continucusly with excellent results. In regard 
to the construction, heavy copper windings sre surrounded by a 
large copper ccoling coil through which a constant stream of running 
water is passing. This cooling coil, together with the transformer 
proper, is completely immersed in oil. The oil cireulates freely 
threugb the windings of tbe transformer and carries away by both 
condaction and convection the heat losses arising in the transformer. 
This heat reaches the cooling coil by the circulation of the oil and is 
transferred to the running water in the cooling coil and thus carried 
out of the transformer entirely. Each of these units weighs 40,000 
Iba. in complete form. To the Wagner Company is now due the 
credit of having not only built the largest ever constructed in 
static transformers, but also of introducing the highest voltage 
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it will be seen that a large business is being done in this direction. 
At the close of 1898 the firm were finishing the auxiliary machinery 
on board Н.М. cruisers Diadem, Europa, Ariadne, Andromeda, 
Amphitrite, snd Ocean. During this year they supplied the whole 
of the dynamo - electrical machinery for H. M. cruisers Creasy, 
Highfiyer, Sutlej, Hogue, Aboukir, Euryalus, Bacchante, Pioneer, 
Нуосїп, Hermes, and Vestal, and sre now constructing that for 
Н.М. cruisers Bedford, Drake, Hardinge, Essex, Kent, and Montague, 
also for Н.М. battleships Russell and Bulwark. They are also 
building ping engines for tbe largest cruisers which have 
bitberto constructed, of 30,000 1H . each, including the 
Drake, Good Hope, King Alfred, and Leviathan. A recent addition 
to the manufactures of the firm is the construction of furnace 
air-blowing engines for delivering sprays of air over the flames of 
the furnaces in boilers of the Belleville type, and the following 
sbips bave been fitted with these machines :—H.M.8. Hermes, High- 
Ayer, Hyacinth, Sutlej, Bacchante, Drake, Monmouth, and Leviathan. 
Another important section of the business is the installation of 


cabins are heated, жеек 
deal of the culinary art and ventilating is carried out by е! ty. 
The new fleet belonging to the White Star Line, 10 in all, has been 
entirely fitted up with electric light by the Bedford firm. The 
following list of boats have been equipped during the year :— 
Sokoto, Guatemala, Colombia, St. Andrew, Montfort, Germanic, Borna, 
Ismore, Cambroman, Kumara, Spiteful, Peteral, Rajah, Milwaukee, 
Medic, Montezuma, Wintfredian, Brittsh Princess, Lake Erie, 5 


been constructed, having branches 
no less than 54 inches in diameter, and driven by a triple expansion 
engine of the most modern type indicating from 800 to 1,000 н. 
To give ошата с ороме о со рер ye e TO may 
pable of delivering the equivalent of 
hour. In regard to the electrical machinery for town lighting, 
uring the year two large engines of 800 H P. роте hein erected, 
ANA AOON IB сис ара еы te 
of power have been completed at Belfast, Liverpool 
thal a Belfast Three engines have also been 


Bros., Sanlight Soap Works. A department has been created 
supplying complete sets of condensing plants for i 
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£70 at the close of the month, and sales of copper for delivery in 
bern due to any striking alteration in the stocks of copper, or to any 
ue to any copper, or to any 
remarkable developments in mining activity, bat appears to have 
been caused by simple nervousness on the part of speculators in 
copper, and toa general acosptance of the opinion that the era of 
high prices in the market is over, that the American Byndi- 
cate's control of sap of copper has ceased to be effective. As 
regards and demand in ber, Мезете. H. R. Merton and 
Oo's report shows the total supplies were equal to 
24.720 tons made up as follows :— North America, 14,000 tons; Spain 
and 2,323 tons; Chili, 1,800 tons; Australia, 1,900 tons; 
“ other " countries, 4,697 tons. All of these totals, with the exception 
that for Chili, are above the average for the year 1899, the ship- 
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The Lancashire Electric Power Scheme. — The Lanca- 
shire Electric Power Oompany, which has an important Bill in Parlia- 
ment for the coming , is likely to encounter formidable 
opposition from the local authorities. The promoters are 
Edmundson's ‚коше Oorporation, London, the Brash Electrical 
peda gp Pag h imited, London, and W. T. Glover & Oo., 
Limited, 8 Since the failure of the Bill last session apon a 
the company have withdrawn the more objectionable 
for compulsory powers, and they have also eliminated 
Cheshire from the proposed area of supply. It is intended that the 

three millions sterling, with ample borrowing powers, 
shall ba devoted to the working ting stations on the Lan 
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Park. For power the maximum price to 
in the bulk will be 14d. per unit, with a reduction to id. 
a maximum of 1,200 hours per annum. For lighting 
unit for a maximum load of 400 per annum, 
Oa the 23rd inst, at the Manchester Town 
ere is to be aconference of municipal corporations and other 
sathorities affected by the company's Bill, with the view of 
an organised opposition. 


Anmnmouncements.— The Oalmon Asbestos and 
Works, of Haydon Street, Minories, Е.О, bas now 
increased its share capital by £75,000, thus bringing the paid- 
ital up to £225,000, with a view to creating the work- 
ital necessary for a further extension of its business 
The increased capital also serves to acquire another 
large, old-established and prosperous growing concern in the same 
liae of business, which will farther strengthen the already dominant 
ion occupied by the company in the asbestos and rubber tra 108. 
Deatsche Bank of Berlin is availing itself of the opportunity of 
new share capital to introduce the stock of the 
Calmon Asbestos and Rubber Works, Limited, on the Berlin Stock 
Exchange. All the various departments of the works are said to bs 
fall ep with remunerative orders. 
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Owing to inc Messrs. J. W. Manley & Oo., Limited 
(successors to W. Tasker & Sons, Limited), , have 
removed to larger at 25, Victoria 8 S. W. 

Mr. Frederick „M. I. M. E., consulting engineer, has resi 


bers, Leeds. 
Менг. J. H. Winter & Oo., electrical engineers and contractors, 
have removed to new premises at Narrow Wine S:reet, Bristol. | 
Мэнге, te & Oo, gas and electrical engineers, have now 
opened offices and showrooms at Biacktriars Road, Salford, where 


er bir shortly have on view gas engines, shafting, pedestals, 


— 
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ELEOTRIO LIGHTING NOTES. 


Aecrisgton.—A Blackburn paper says that it was stated 
Council meeting 


1 Town on 7th inst., that a firm of elec- 
trical had increased their tender by about £1,400, owing to 
the rise in the prica of copper. If the oration had not deferred 


the 
acceptance of the tender, ic would have a saving to that extent. 
The town clerk said the matter had been deferred owing to a dit- 
ference of £300 with their expert. They had lost £1,400 through 
ranning after a ghost of £200. 


scheme, and would adopt Were for the street lighting if it were 


Auckland.—An agreement with an electric lighting com- 

— to light the compulsory area within two years has adopted. 

company has already applied to the Board of Trade for the 
necessary powers. 


Bacup.—The Bacup Corporation has decided to make 
application to the Local Government Board for sanction to borrow 

400 for electrio lighting purposes. It з ips ect to use the 
present town's yard as the generating station, the buildings are 
estimated to cost £5,400. Some time ago the Town Oouncil decided 
to give to a private company the power to put down an electric plant 
"i = town, but this resolution was rescinded at last week's meeting 


Bangor.—The Finanoe Committee of the City Council 
recommends that application be made to the Publio Works Loans 
е for а loan of £15,000 for the purposes of the electric lighting 

8. | 


Berwick.—Formal notice as to the proposed application 
on behalf of the Urban Electric Supply Company, Limited, for a pro- 
visional order to supply electric light to the town of Berwick-upon- 
Tweed having been laid before а Oommittee of the Town Council, 
it was agreed that there was nothing in the proposed application to 
which exception could be taken by the Town Council. The applica- 
tion will, therefore, be unopposed. 


Blackpool.—The minutes of the Electric Lighting and 
Tramways Committee, which were adopted by the Council last week, 
recommended the borrowing of £6,000 for new tramcars, and also the 
acceptance of a number of tenders. In moving their adoption, 
Alderman Brodie said that the whole of the tenders, with the excep- 
tion of those for offices, workrooms, and stores at the electricity works, 
were sanctioned two months ago, and the accepted er was ssnc- 
tioned some 12 months ago and had not been carried out up to now. 
The boilers, &c, under Messrs. Babcock & Wilcox’s tender, were 
similar to the last one erected at the works. They were to be fitted 
with a class of stoker which the epgi deer had tested and found abso- 
lately smokeless in its working. The final settlement as to supplying 
and fixing the switchboard had been referred to a sub-committee. 
With reference to the tender let to the British Insulated Wire Com- 
pany for cables, &s., the Corporation dealt with them three years 
ago and obtained a 10 years’ guarantee from them, and the same 
applied at the present time. Alderman Brodie briefly referred to 
the necessity for the transformers under the tender of the British 
Transformer Manufacturing Company, and as to the tender of the 
Hart Accumulator Company, they believed it was the best accumu- 
lator in the country at the present time. They were preparing so 
that in case ап should happen to the engine, they would baable 
to run from accum for a short time. They were also hoping to 
supply the printing works at night withcut ranning the machines. 
0 з let would come up tosome £30,000. The minutes were 

р 


Blaenau Festiniog.—The Urban District Council is in 
je Py with the Electric Power Company with regard to the 
lighting of the streets with electricity. Several business premises 
and private residences are bing supplied with electricity by the 
company. It is interesting to note that the generating plant was 
primarily intended for suppl power to the neighbouring 
quarries; the generating station the company is situated af 
Dolwen, about two miles away from the town, and the power is sup- 
plied entirely by water taken.from the Goedol river. The plant at 
present consists of two direct current dynamos, each capable of 
developing 100 R. r., coupled direct to a twin Pelton water-wheel. 
Arrangements are being made for doubling the plant at an early 
period. For lighting purposes a large storage battery is in course of 
erection at the generating station. 


Cardiff.—The promised investigation into the cause of 
the recent failures of the electricity supply has not yet been carried 
out; we are pleased to note, however, in a local paper, that Mr. 
Ap lebee is now in supreme command of the electricity department, 

th fall power to appoint and discharge the members of the various 
staffs. This is as it should be. 


Carlisle —The Town Council has resolved to abolish 
electricity meter rente, at the cost of a loss of revenue of £80 a year. 


Chesterfield.—The Electrical Energy Committee of the 
Town Council has been instracted to consider and report upon the 
desirability of using gas engines for the purposes of the generating 
station to be provided for the borough. 


Dundalk.—Step3 are about to be taken by the District 
Council to carry into effect the electric lighting and tramway scheme. 
The project inclades not only the electric lighting of the town— 
under powers obtained by the municipsl authorities and transferred 
to the way company—but also an electric tramline through the 
towa and out to the popular seaside resort, Blackrock. All pre- 
liminaries having been arranged, nothing remains but to execute the 
deed of transfer. It is expected that work will be commenced at 
once, 


Farnworth.—The Farnworth District Council resolved 
at its meeting last Friday evening to apply to the Local Board for 
sanction to borrow £22,000 for putting down electrical works and 
plant, the estimate being made up as follows: —Baildings, £2,700; 
boilers, &c., £3,900; dynamos, boosters and balancers, and trans- 
formers, £5,220; switchboards and instraments, £840; accamu- 
lators and connections, £1,100; cables, £6,000; overhead crane, 
£240 ; contingencies, fees, and legal expenses, £2,000. 


Felling.—The District Oouncil on Monday last resolved 
that a petition be lodged against the Tyneside Hlectrio Power Act, 
ра by the Darham Electric Supply Company, Limited, in the 

liamentary session, 1900; also that the Oouncil take steps to 
obtain a provisional order to supply electrical energy within the urban 
district of Felling. 


Germany.—Messre. Schuckert & Co., of Nurembourg, 
have secured a contract for the establishment and equipment of a 
ру central station in the town of Erfart, at an es ted cost 


Govan.—The installation of street electric lighting is to 
be officially inaugurated on Saturday, 20th inst. 
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Gloucester.—At a special meeting of the City Council 
on Tuesday, the minutes of the Electricity Supply Committee, which 
were confirmed, stated that Mr. Hammond had prepared an analysis 
of the 28 tenders received and a report thereon, dealing separately 
with the tenders sent in for each of the four sections:—For Вес- 
tion A (boiler house plant), including one Lancasbire boiler with 
mechanical stokers and other fittings, &., eight tenders were received, 
ranging from £940 to £1,256. It was recommended that the tender 
of Mesers. Tinkers, Limited, amounting to £955 be accepted. For 
Section B (engine house plant), including one 300-Kw. steam 
dynamo and pipe work, 15 tenders were received, ranging from £3,140 
to £5,002. It was recommended that the tender «f Messrs. Mather 
and Platt, Limited, amounting to £3,988, be accepted. For Bec- 
tion O (extension of switchboard), four tenders were received, 
ranging from £210 to £280. It was recommended that the tender of 
Messrs. Crompton & Co., Limited (the makers of the main switch- 
board), amounting to £251, be accepted. For Section D (condensing 

lant), eight tenders were received, ranging from £493 to £759. 
t was recommended that the tender of Messrs. E. Ohester & Oo., 
Limited, amounting to £493 (the lowest tender), be accepted. 

Mr. Hammond submitted a statement showing the amount of loan 
sanctioned by the Local Government Board for the electricity works, 
and the expenditure and commitments in respect thereof, from which 
it appeared that the works included in tbe estimate would be carried 
out at about the estimated cost. The statement also gave particulars 
of the estimsted cost of the proposed additional plant required for 
the electricity works, including additicnal mains, arc lamps, meters, 
demand indicators and incidentals; and also an estimate for the 
expenditure in ect of the refuse destructor, including the inci- 
dental buildings, bizh level road, steam boiler and pipe work, mortar 
mill, &c., showing that the further amount required would be as 
follows :— Electricity works, £9,425 ; refuse destructor, £8,575; total, 
£18,000. It was resolved that the Oouncil be recommended to 
apply to the Local Government Board for sarction to borrow the 
further sum of £9,425 for the electricity works and £8,575 for the 
refuse destructor. 

In presenting the minutes for confirmation, Mr. C. Н. Olutterbuck 
(chairman of the Electrical Committee) said that already the 
applications for the light bad been so numerous that the Committee 
felt justified in asking for this additional loan. If they delayed to 
do so they wcu'd only inconvenience those who were anxious to have 
the light. He believed that no town һай ever started a scheme with 
so many customers, excepting Plymouth. This showed how heartily 
the citizens of Gloucester were taking up the light. The applica- 
tions to date were as follows :—Bupply available for private lighting, 
12,000 8-0. p. lamps; total of present applications 9,771; required for 
municipal buildings (say), 2,000, equals 11,771, leaving a total avail- 
able for private lighting, 229. 


Grantham.— The Electric Lighting Committee last week 
recommended the Town Oouncil to consent to the application for a 
коо order submitted to the Board of Trade by the Urban 

lectric Supply Company, Limited, provided the company entered 
into an agreement with the Council, by which it will not be allowed to 
make a charge exceeding :—For street lighting or other public pur- 
poses 7d. per unit for the first bour, 2d. per unit after the first hour; 
or motive power 4d. per unit for the first hour, and 1d. per unit 
afterwards, The report was adopted by the Council. 


Hackney.—Last week a special meeting of the Vestry 
was held to open tenders for accumulators for the municipal elec- 
tricity works, The tenders were from the Electrical Power Storage 
Company, Limited, the Obloride Electrical Storage Syndicate, the 
Hart Accumulator Oompany, the D.P. Battery Oompany, and the 
Tudor Accumulator Company. These were referred to the Electric 
Lighting Committee. 


Halifax.—In its Omnibus Bill the Corporation seeks 
borrowing powers for £326,800 for tramway purposes and £100,000 
for the purposes of the electric lighting undertaking. 


Ilfracombe.—Messrs. Ffinch & Chanter lately wrote on 
behalf of the directors of the Ilfracombe Gas Oompany, submitting 
terms for carrying out the electric ligh of the town, and taking 
over the provisional order obtained by the District Oouncil The 
Edmundson's Electricity Company also sent terms for the work. 
The matter was adjourned sinc dic. Has the -in-the-manger 
policy been adopted? We trust that the Council will carry out the 
work on its own behalf, rather than block the way. 


Inverness.—4As the result of an explosion in the acety- 
lene factory of the British Aluminium Oompany at Foyers, 12 men 
were injured, two cf them seriously. They are said to be progressing 
favourably. 


Kingston.—At a meeting of the Kingston Town Council 
last Tuesday, Alderman Oollings, chairman of the Lighting Com- 
mittee, speaking of the electric lamps in the streets of the borough 
not being lighted a few nights ago, stated that it was in consequence 
of the Government laying hands on all the coal that could be pro- 
cured. Asa result, the Corporation were unable to get sufficient coal 
to maintain the whole of their electric lighting plant. 


Leyton.—The Urban District Council recently resolved 
that application be made to the Local Government Board for a float- 
ing loan of £5,000, to enable 16 to meet requirements for the exten- 
sion of mains, &o. 
& formal application. 


This was done to avoid the delay consequent on 


. Hastings.—The Town Council has resolved to. 
з new engine and alternator for the electricity works, at а cost of 
£1,385 and £1,455 respectively. 


Leigh.—The electricity supply was switched on for the 
first time on Tuesday last week. The installation hae cost over 
£10,000, and is on the three-wire system, at a pressure of 440 volts. 
At present only the compulsory area is lit, but extensions are alread 
projected. The charges are 7d. per unit for the first hour, and 2 
per unit afterwards. A committee of the Town Oouncil has also 
under consideration the question of electric traction. 

Liverpool.—At a recent meeting of the Electric Lighting 
Committee of the Liverpool City Council, it was resolved that three 
men employed at the electricity works, who had been called up as 
Reservists to rejoin their regiments, should be reinstated on their 
return. 


London.— According to the Financial Times, the secretary 
of the Marylebone Electric Bepply Oompany, an undertaking 
promoted by the St. James's and Pall Mall Electric Lighting Com- 

y, bas just addressed a long letter to the Vestry of Bt. Marylebone, 
Intorming that authority that the company isapplying to the Board 
of Trade for & provisional order to supply electzicity in Marylebone, 
in accordance with the formal notice given by its solicitors on July 
Ist last. The letter points out that the company bas ap hed the 
Vestry with a similar object for the past two years, an on each 
occasion withdrawn on failing to obtain the consent of the Vestzy. 
There is no wish on the part of the company to pursue the matter 
further if the Vestry is in a position to take up work, but as, in 
the opinion of the directors, has become impossible, except by the 

urchase of the interests of the existing борау (the . 
lectrio Supply Company), they have decided to make a third appli- 
cation, and to ask for the sup of the Vestry. As soon as the 
provisional order bas been obtained, the company proposes to lay down a 
network of mains over the whole parish, and to give a supply of the 
electric light from two stations in the district on the same system 
which has been brought to such a successful issue in the neighbouring 
parish of Bt. James's. The St. James's and Pall Mall Company, 
which supplies the St. James's district, is under the direction of the 
same people, who are supporting the application, and bas reduced its 
charges to a sliding scale of from 6d. to 4d. for lighting purposes, and 
at the commencement of 1899 made a special discount of 8 per cent. 
to all consumers for prompt payment, thus reducing the maxi- 
mum charge to 544. per unit. That company's two stations, 
standing on freehold property, hava been constructed at a cost 
which will com most favourably with that of the other 
London undertakings. The same course will be adopted with the 
Marylebone Electric Supply Company, and it is expected that still 
more favourable results will be obtained ; in other words, Marylebone 
will be equipped with a complete electric lighting service with 
modern plant at a cost considerably lower than that of any existing 
undertaking. The letter states further that, at the expiration of 42 
years, the Vestry may үе the undertaking under the usual риг- 
chase clause, and in the ultimate purchase there will be no pioneer or 
experimental work to be paid for. It is intended to confine the com- 
y's operations entirely to Marylebone, and it will not associate 
— with any competing company for the purpose of up 
rates and destroying competition. The letter, after out 
advantages which the оеп ay will acorue to the by the 
Vestry consenting to the application, and stating that the low pret- 
sure continuous current system will be adopted, concludes by asking 
the Vestry to receive representatives of the company in order to 
discuss the question. The above letter, the full text of which was 
before the Marylebone Vestry at the on Thursday last 
week, led to a | and animated discussion —Mr. Edward White, 
LO. O., por t the company should be informed that the 
Vestry objected to the app ion to the Board of Trade for a pro- 
visional order.—Mr. John Lewis seconded the motion, which was 
eventually adopted. 

Tho President of the Board of Trade has consented to reoeive, on 
the 17th inst.,a utation of those who have suffered from the 
alleged failures of the Metropolitan Electrical Supply Company to 
sapply them with electricity. 

The Vestry of St. George the Martyr is discontented with the elec- 
tricity suppl providen by the London Electrical Suppl 8 
Limited, and has resolved to ask the London County Goan to take 
legal proceedings in the matter. 


Manchester.—On Friday the 5th inst., about 2 p. m., 
some workmen in Princess Street employed by the waterworks 
department drove a steel crowbar into a culvert, causing a short 
circuit which was quickly cleared. Within a few minutes of this 
short circuit, however, another one occurred, арраву in conte: 
quence of it, in a different part of the town, namely, in Bank Street, 
near the Royal Exchange, on five 4-equare-inch rubber cables in a 
pipe. The heat of the short circuit distilled the rubber and tarry 
compound in the braiding surrounding the conductors, thus forming 
an explosive mixture, which into a junction box and culvert, 
and becoming ignited, exploded. The lid of the junction box was 
blown off, and the flagstones immediately over the calvert were dis 
turbed fora few yards. No person was hurt, nor was any damage done 
to property beyond the breaking of one pane of glass. The supply 
was not interrupted, the pressure being merely unsteady for a few 
minutes. The consumers оп the actual length of main affected, about 
40 yards, were without light until the following day, while in conse- 
quence of the short circuit a few consumers were without light for 
about an hour, namely, those connected to the length of main, about 
200 yards, affected by the crowbar, 
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Welbourne.—Mr. A. J. Arnot, the city electrical engineer 
of Melbourne, has been makiog a six months’ tour in America, 
Eogland, aad the Continent inspecting the best electrical systems, so 
that the good points may be taken advantage of in putting down the 
Melbourne new system. He has undergone the usual interview, the 
Municipal Journal having inquired his views regarding Eaglich in- 
stallations. He has visited about а dozan of the more important, and 
when asked what he thinks of them ie made to say that they are 
gradually getting up to date," but are by no means in first-class order 
yet, they having been very much handicapped by the rush of custo- 
mers and by makeshift appliances. “ Опе of the greatest difficulties 
they bave had to encounter has been the getting of plant, but, of 
course, that is only a matter of time.” The new installation for 
Melbourne is to cost about £120,000, 


Nerthamptonm.—The Town Council has granted per- 
mission to the Northampton Electric Light and Power Company to 
alter the standard pressure in their distributing mains and at the 
consumers’ from 105 to 210 volts. 


Oldham.—At the Town Hall, Oldham, on Tuesday, Mr. 
H. Percy Boulnois, an inspector of the Local Government Board, 
beld an inquiry with reference to an application of the Corporation 
fot leave to borrow £36,000 for the pu of meeting the cost of 
extensive additions to the electric station, the erection of a new 
boiler house, and other additions to the works. The town clerk 
stated that the results of the Oldham electricity undertaking had 
been most satisfactory, and when this money it was now sought to 
borrow was expended on the existing depót and works, the site would 
be completely filled up. Since March 25th last, there had been an 
increase of 3,000 lamps, and they had had a considerable number of 


for 
issa more power. Last year the Corporation obtained an Act of 


expenditure £1,271 18s. 3d., whilst the revenue on March 25th, 1899, 
was £6,804 23. 6d. and the expenditure £3,243 5з. 9d., the net profit 
for the latter year being £884 1926. 6d. The total capital expendi- 
ture was £57,109 17s. 1d. Mr. 8. Wall objected to the principle of 
spending the money before the inquiry had been held. £7,000 had 

y been spent without the sanction of the L«cal Government 
Board, and the inspector had not been told the amount of the con- 
tract for which the Oorporation was already liable. The inspsotor 
said he would have to report the fact that work had been proceeded 
with, and he did not know what reply the Local Government Board 


· Plymouth.—So great has bsen the demand for the elec- 
tric light in Plymouth, that although the worke were only opened in 
Ssptember last, their capacity is already tried to the utmost. The plant 


tended 
On the recommendation of the borough electrical engineer (Mr. J. H. 
the Electricity Committee has decided to apply for a further 
£48,000, which will be in addition to the loan already applied 
the extension of the electric tramways. Of the £48,000 the 
£10,720 is to cover the amount spent in excess of the original 
sanction. The new ы: 55 e an 5 of the 
baildings, estimated to e 500, necessary plant for an 
additional 500-xw. output, as well as extension of the cables in several 
parts of the town for which applications are coming in. The pro- 
extension of the buildings by abont 90 feet will make 
engine and boiler rooms 190 feet long, and will allow of the addition 
of four more 700-н.р. sets when necessary. The works are to be pro- 
ceeded with at once, in the hope that they may be ready to meet next 
winter's demands. DE Р 


Sten ford.— At a meeting of the Sleaford Urban District 
Council last week, a scheme for lightirg the town by electricity was 


і 


Smethwick.—A oonference took place last week between 


рее, ives of the Midland Electrical Oorporation and а Сош- 
cf the Smethwick Town Oouncil. The latter is determined to 


It was resolved that the town clerk write 
to all the local authorities concerned, and suggest that a meeting be 
for the p of deciding upon a joint course of action. The 
report of the cal engineer, Mr. Jeckell, states that for the 
week ending December 2nd, 1899, there were 20,003 units consumed, 
м com with 13,085 in the corresponding week in 1898, or rather 
more 50 cent, increase. The maximum load reached was 
attained on ber 30th, when they had 232 amperes, which 
involved the ranning of three engines. The maximum output upon 
m те day was reached on December 23rd, when 4,058 units were 
d. The ng maximum was in December, 1898, when 2,500 
units were sold. The unite sold for the last quarter were 129,000, as 


against 79,000 for the quarter ending 1898. The chief clerk in the 
office (Mr. J. О. Peterson) was called up by the Northumberland 
Hussars, and would leave his situation. 


Sydney (N.S.W.).—With reference to the appointment 
of Major Cardew to report to the Council re electricity supply, the 
following are the recommendations of the Electric Lighting Committee 
on tbe matter as adopted :— 

1. That the firm of Preece & Cardew be employed to report on and prepare a 
scheme for lighting the city of Sydney by electricity. 2. That Major Cardew visit 
Sydney to prepare and submit a scheme at a cost to the Corporation of 1,000 
guineas, whether the scheme be adopted or not; this sum to include all 
travelling expenses. If his stay in Sydney be prolonged beyond six weeks, an 
additional fee of five guineas per day to be paid by the Corporation. 8. That if 
the scheme be adopted, a commission of 24 per cent. on the capital expenditure 
be paid for the preparation of plans and specifications, advising on tendere, and 
inspecting plant previous to shipment to Sydney; but exclusive of all expenses 
of inspecting plant out of the United Kingdom. 4. That the Council appoint a 
resident engineer, nominated by Messrs. Preece & Cardew,to supervise the 


erection of the plant in Sydney, the salary for such engineer not to exceed £600 
per annum. 


Walsall.—The question of extending the site for electricity 
works is being considered. | 


Wigan.—On Thursday last week the Mayor of Wigan 
(Mr. J. T. Gee) laid the foundation stone of the new power station 
in connection with the electrical undertaking of the Wigan Corpora- 
tion. The proposals of the Corporation involve the expenditure of 
£85,000 for the purposes of electric lighting, and £40,000 on two 
lines of tramways, whilst the probable expenditure in the fature will 
include the working by electric traction of the whole of the Wigan 
and district tramways, making a total capital outlay of between 
£300,000 and £400,000. Mr. H. Oollings Bishop is the electrical 
en 


At a meeting of the Electric Lighting Oommittee of the Wigan 
Corporation yesterday week, Mr. J. W. Hame, cf Cork, was appointed 
to the position of assistant electrical engineer for the borough. Mr. 
G. F. Kenyon, of Oharlton, was next on the list of selected candidates. 


Worthing.—The Electric Lighting Committee of the 
Town Council having reported the receipt from the Local Govern- 
ment Board of permission to borrow the sum of £32,500 for electric 
lighting purposes, he Council has agreed to instruct Messrs Burstall 
and Monkhouse to prepare the necessary plans and specifications in 
order tbat tenders may be invited for the execution of the work. 


Wrexham.—aAt a special meeting of the Town Council 
last week, the following tenders were accepted, on the recommends- 
tion of a committee:—Boilers, Messrs. Babcock & Wilcox, £2,527; 
steam dynamos, &c., the Lancashire Dynamo and Motor Oompany, 
£7,286 10s.; switchboards, Messrs. Brook, Hirst & Co., Chester, £589; 
underground mains, arclampe, standards, &c, the St. Helens Cable 
Company, £4,499 11s. 7d.; accumulators, the Chloride Battery Oom- 
pany, £991; travelling crane, Messrs. Carrick & Ritchie, £140. It 
was decided to advertise afresh for tenders for a destractor. The 
а e:timate the total cost of tbe undertaking at £21,722 

8. 7d. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Airdrie and Coatbridge.—4A deputation from the Airdrie 
Town Coancil has been in London and has arranged with the manager 
of the New General Traction Company, Limited, who are promoting 
a Bill for a tramway through Airdrie and Ooatbridge, to get all the 

rovisions desired by the Town Oouncil in return for their support. 
Dostbridge Oouncil has not been represented, but the company bas 
offered to pay the expenses of the abandoned Corporations" Bill if 
Ooatbridge also supporte this, the only Bill now before Parliament. 


. Bristol.—At the last meeting of the Sanitary Committee 
the city engineer presented a further report on the application from 
the Tramways Company to lay а а: пЫе line of rails over Lawrence 
Hill bridge when it is widened. The committee had consented, sub- 
ject to certain conditions, the principal of which was that the com- 
pany should pr with hard wood the entire width of the carriage 
w:y. In reply the company stated they could only pave the tramway 
area, which, with a double line, would cover 19 feet. Upon this, the 
city engineer further reported that the Corporation could replace the 

ite setts with wood paving at a cost of £3,542, whilst the cost of 
fying hard wood between the tramway margins and the kerb would 
be £1,913. Several members expressed the opinion that the Tram- 
ways Company ought to be prepared to pave the whole roadway with 
wood if permitted to double theirline. The engineer was instructed 
to continue negotiations. 


Damages.—At the Stoke-on-Trent County Oourt on 
Monday, James Walters, grocer and confectioner, Fenton, sued the 
Potteries Electric Traction Oompany for £8 15s. 6d. , arisi 
from a collision between the plaintiff's bread cart and one of the com- 
pavy’s electric tramcars, such collision being caused by the alleged 

ligence of one of the company's servants. His Honour gave 
jndamont for the plaintiff for the amount claimed, with oosts. 


Isle of Man.—A Liverpool paper says that in the near 
future the electric trams running between Derby Oastle and Ramsey 
will be worked by turbine power. Tbe experiment was tried on 
Tuesday last week, and proved a great success. Large turbines have 
been constructed at Laxey, and these generate sufficient power to 
supply the whole system. It is calculated that this will mean a big 
saving to the company. | 
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Bath.—The Light Railway Commissioners opened two 
inquiries at the Guildhall on 8th inst., concerning the applications 
which have been made to them for an order to supply Bath and its district 
wi'h electric tramways. One was promoted by a London syndicate 
and the other by the Oorporstion. Mr. Fitzgerald was in the chair, 
accompanied by Col. Boughie. Mr. Lewis Ooward conducted the 
case for the Oorporation. The syndicate had briefed Dr. Blake 
Odgers, Q.O. The application of the syndicate was first taken, and 
Dr. Blake Odgers mentioned that the promoters of this scheme for 
whom he appeared were Mr. J. W. Davies, Mr. Н. T. Ellis, Me. J. F. 
Hoeken, Bir James Bivewright, КОВ, Mr. Leopold Hirsch, and 
other financial gentlemen. Counsel proceeded to read the filed 
objections of the Corporation to the syndicate's application, which 
bave already been published. Dealing with reference to the exist- 
ing tramways and the contention that the electric tramways would 
depreciate the value of those now existing, which the Corporation 
propose to acquire in 1901, the Doctor said if that were so it would 
mean that the Corporation would have less to pay as purchase price; 
but the tramways company did not oppose, on the contrary, they 
were present in support of the promoters, and there would be no 
objection raised by them that day. He did not know what method 
the Corporation proposed to employ to run their trams by, but he 
should be surprised if their idea was to use tho same overhead 
system, although that was what they objected to their (the pro- 
moters) using. It was contended by the Corporation that they had 
established an electric lighting station, and had the capacity to 
supply a day load for running trams, It was an open secret that 
the electric lighting by the Corporation had not so far paid its way, and 
it was apparently suggested that it should be made to 80 by using the 
same power for running trams during the daytime, but he would 
point out that 16 was during the winter when the traffic would be 
most heavy (in the late afternoon and early evening) that most light 
was required.—Mr. E. B. Titley said he appeared for the Bath Road 
Car and Tramway Company, who were the prietors of the exist. 
ing tramways in Bath, and had to say that the promoters of this Bill 
had come to an equitable arrangement with the company he repre- 
sented, and for that reason they did not oppose.— Mr. Walter 
Hopkins (of the firm of George Hopkins & Co., civil engineers, of 
London), engineer to the promoters, gave particulars of the scheme 
and the districts which it embraced. The length ys p 
pored was jast under 18 miles, for over 10 miles of which double 

nes were intended. Seven miles would be outside the area of the 
city. The total cost of construction of their scheme was put at 
£222,000, which included ek c io equipment and power, the capital 


The chairman of the Commissioners announced that they were 
not convinced that there was at present any widespread desire, either 
in the city or in the adjacent districts, for an extension of the tram- 


Ways system in the city, or from the city to the outside districts. 


Moreover, they thought that in such а case the Act pointed to a com- 
bined scheme between the several authorities interested, or else to 
leaving the matter in the hands of a company which would command 
the confidence of the authority. Ол the whole, they could not recom- 
mend the order to be given to the Bath Co tion. The 

which involved the refusal of both applications, was received with 
much surpriee. 


Glasgow.—The Town Conncil is being asked to agree to 
an understanding come to with the engineers and boilermakers with 
regard to the height of trolley wires in Dumbarton Road, from 
Partick Cross to Finnieston, and in Govan Road, from Linthouse to 


permit of boilers or large pieces of machinery р 
operation of raising the wires will be carried out after the traffic has 


The Glasgow H.rald understands that the official report which 
Mr. John Young, the general mansger of the Corporation tram- 
ways, has forwarded to the Board of Trade wit reference to 

collision which occurred between electric cars 
in Springburn Road on Monday afternoon, states that the brake of 
the single-deck car which ran into the double-decker was tested 
immediately after the accident, and found to be in erfect order. It 
is, however, all that the driver of the single-deck car, John 
Macleod, was under the influence of drink at the time, and that be 
had not touched his brake when the accident occurred. 


Hammersmith.—At the meeting of the Vestry last week 
a letter from the County Council was read, with a resolution passed 
by the Oouncil, sanctioning the pint submitted by the London 
United Tramways Oompany for the overhead or trolley system cf 
eleotrical traction on the company's lines in Uxbridga Road and 
Goldhawk Road. The sanction, however, was given without prejudice 
to any action which the Council might decide to take with regard to 
tbe proposal of the company for the amendment of their Act of last 
year relating to the equipment for an underground system of elec- 
trical traction on their lines between Young's Corner and the Broad- 
way. The conditions accompanying the eanction are that the trolley 
wires be not attached to the electric lighting standards, that the com- 
pany furnish the Vestry with detailed drawings of the inspection 
chamb:rs and boxes to be placed in the carriageways or foot ways, 
&c., the Bristol” designs for the side and centre traction poles 
be used, but the cut-out circuits ba of such length as shall be approved 
by the Council's chief engineer. The matter was referred to the 
Electricity and Lighting Committee. 


Huddersfield.—The Corporation Tramways Bill, to come 
before the next ression of Parliament, seeks powor 5 raise £261,203 


for the construction of tramways and £139,147 for tramway 
ратон The new tramways proposed are 15 in number, and range 


Hyde.—At Monday’s meeting of the Town Council, the 
Electricity Oommittee reported that the town clerk had conferred with 
thetownclerk of Dukinfield with re ference to e proses to 1 ыд 
to the new electric tramways scheme р by the O А 
Ashton, and Hyde Electric Tramway Oompany. The town clerk was 
thereupon instructed to ascertain whether a late Bill for a tramway 
scheme for Hyde could be introduced into Parliament, and also 
whether private ownersand others who have been served with notices 
by the Tramway Поврецу would support the Oorporation in this 
matter. There is to an carly erence with the Ashton Oor- 
poration. The Hyde Oouncil wants to know under what authority 
a Corporation is supplying electrical energy for tramways 

J 

Kidderminster.—The Council has approved of the 
proposed tramway to Bewdley which the B Electric Traction 
Company desires to construct. 

Leamington.—The proposal of the Leamington and 
Warwick Tramways Company to extend their line to Whitnast by the 
overhead trolley will not be opposed by the Parish Council | 

Liverpeol.—The work of relaying the lines for electric 
traction bas been commenced at the corner of Green Lane, Tue brock, 
and will be continued right along to Hengler’s Circus. 

At the Li ers Court on 8th inst. an inquest 
was held with reference to the death of Philip Graine, rope- 
maker, aged 73 years. Deceased was knocked down by ар elec 
framcar on December 29th and died in hospital on 6th inst. 
The driver admitted that he did not see him until the car was 
within 8 yards. Various statements were made as to the cars being 


run at a speed of more than the permissible 3 miles an hour, but the 
jury brought in a verdict of “ Accidental death.” 


Manchester. — Deputations from the Stockport and 
Oldbam Corporations have, by invitation of the Manchester Tram- 
ways Company, inspected the sample cars (now in the shed at Long- 
sight) which will be used in Manch 
for working the tramways by electricity are completed. 


utton, Mansfield, and Mansfield 
oppose the scheme, | 


Sheffield.—In a report just submitted to the Council, 
Mr. Fell, the tramways electrical engineer, ssys that the Intake 
route is ready for the Board of Trade to inspect. The Hunter’s Bar 
route cannot be until the beginning of March, because there 
will 5 5 The d the нт 
саше у е delivery eeder pillars steam 
regard to the power house extensions, Messrs. J. Brown & бо. 


nearly completed the four extra boilers, and the steam pes have 
been delivered. Mr. Fell recounts certain troubles w have 


caused delay in the erection of the first large engine and dynamo. 
This will not be ready before March. i 


rill 

ex : have also delivered six, and these are no 
being erected on Peckham trucks by the B.T.H. Co. In addition to 
number of other cars which are on order, the Tramways Committee 
has now contracted with the Brush Electrical Оору 
for 20 double-deck and 15 single-deck cars on trucks for £11,000 
odd, and with the B. T. H. Oo. for 20 G.E.-52 and 15 G.E.-58 standard 
electric equipments for the above cars for £10,814. 

The Board of Trade inspection of the Intake route took placs on 
8th inst., and the regular service of cars started on Wednesday. 
section is just under 14 miles, and it has some gradients 1 in 11 and 
1 in 12, the average being 1 in 17 and 1 in 18. 


Sydney (N.S,W.).—T'wo of the electric generators at the 
George Street electric tramway power station were tested satis- 
factorily toward the end of November last. The other two generators 
were then nearing completion. 


Walsall.—The Brownhills Urban District Council have 
appointed a committee to consider as to various details not provided 
for in the Walsall ion Tramways Bill, and subject to their 
acceptance by the Corporation it has been resolved to support the 
Bil. At а meeting of the Walsall Town Council on Monday it was 
reported by the General Purposes Committee that an intimation had 
been received that, subject to certain renewals of portions of the 
line being carried out by the South Staffordshire Tramways Oom 
within six months, it was the intention of the Board of Trade to 
renew the license for the use of electric traction for a furthe: 
period of four years. 

Walthamstow.—The District Council has entered into 
an agreement with Mr. Enright, electrical engineer, regarding the 
cons;ruotion of the electrical tramway system. 

passed a formal 


West Bromwich.—The Council has 


resolution to promote a Bill in Parliament with respect to the tram- 
ways and electric lighting. 


(Continued on page 61.) 
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ELECTRIC CRANES. 


(Continued from page 847, Vol. 45.) 
Come of the largest electric travellers built in this country 
have proceeded from the shops of Messrs. Joseph Adamson 


and Co., of Hyde. 
One of there, a 50- 
ton crane, is shown 
in fig. 19 in ссшғе 
of construction, 
while overhead are 
two cranes, for 5 
and 15 tons rc- 
spectively, which 
were also built by 
this firm. The large 
crane was destined 
for the “ Cyclops " 
Steel Works of 
Messers. Cammell 
and Co, Limited, 
the well-known 
armour-plate 
makere, and is truly 
Cyclopean in its 
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Fic. 20.—10- To Crane 1х MR. PETER BROTHERHOOD’S FOUNDRY. 
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also ok the box type, and the axle: boxes of the running 
wheels are self-lubricated by means of rollers floating in oil 
baths. The travelling motion shaft is driven by a motor 
fixed at the middle of the crane, and gives a speed of 60 
the cross-travelling motion is 


operated at 40 feet, 
and the full load of 
50 tons is hoisted 
at 3 feet per minute, 
The hook runs on 
ball bearings to 
facilitate rotation. 
The various motions 
are controlled from 
& cage carried at 
one end of the 
crane, with metallic 
resistances, “с. 

It is а note- 
worthy feature of 
Messrs. Adamson’s 
work that all their 
overhead cranes 
ae erected in posi- 
tion over a large 
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Fic. 19.—Messrs. JOSEPH ADAMSON & Co.’s ERECTING ӨноР; 50-тох CRANE IN COURSE OF ERECTION OVER PIT. 


dimensions. The girders are of the box type, of 62 feet 
span, 5 feet in depth at the centre, 3 feet at the ends, 
and 20 inches wide over the flanges; the end carriages are 


pit, and that when each crane is complete it is tested 
under actual working conditions by moving the test load, 
the pit being of such capacity as to allow a reasonable 


а 
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amount of movement for the hoisting? and cross traversing and enab’es it to be started as soon as it is erected 
motions, while the main wheels rest upon rollers to allow at its destination. 


| | Also, any experiments which it is 
the longitudinal travelling motion to be worked also. desired to make are much more readily carried out 


ns i 
— 
b 
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Fic, 21.—10-ToN Crane, 1х Messrs. BELLISS & Morcom’s ERECTING Өнор. 


Every crane can thus be tested under actual working 
conditions, and it is found that considerable advantage is 
derived from this arrangement, as it ensures the crane 
being satisfactorily completed before being despatched, 


over the pit than when the crane is erected on а 
gantry. | 

Fig. 20 is a view of a 10-ton traveller, one of four supplied 
to Mr. Peter Brotherhood, of Westminster, in whose foundry 
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it is at work. This orane, unlike the other examples of 
Mesa. Adamson & Co.'s cranes which we illustrate, is con- 
érolled from a cage. 


Fic, 23. 


In fig. 21 is shown a 10-ton crane of a different pattern, 
particnlarly as regards the connection between the girders 
and the end carriages. Incidentally, the erecting shop of 
Mes. Belliss & Morcom, Limited, to whom this crane and 
five others were supplied, is seen to advantage. 


Fic. 24. 


CAMBRIDGE.—500-Kw. STEAM TURBO-ÁLTERNATOR. 


The switches on the side of the crab and the pendant 
ropes, by means of which the crane is oontrolled, are 
prominent in this view. It is a striking feature of the 


elasticity and handiness of electrical driving, that the com- 
plicated motions of a crane can be controlled with certainty 
from any desired point, whether on or off the crane. 
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Turning to the special features of these travellere, it is a 
notable point that Messrs. Adamson invariably employ a 
separate motor for each motion, driving by spur gearing ; 
the first pinion is forged solid with the motor spindle, which 
is of nickel steel, and the teeth, not only of this first reduc- 
tion, but of all the other wheels and pinions, are machine- 
cut from the solid, except where shrouded or double-helical 
wheels are used at the slower end of the hoisting train. 

All the pinions in the hoisting gear, as well as those 
gearing with the longitudinal travelling wheels, are of steel. 

The hoisting motion is fitted with an automatic brake 
applied to a brake pulley on the spindle of the hoisting 
motor, the brake blocks being pulled off by electrc-magnets ; 
the latter are actuated by the passage of current to the 
hoisting armature. On the cessation of this current, either 
by accident or intention, the brake blocks are pulled against 
the rim of the brake pulley by springs, these being in dupli- 
cate to avoid the risk of failure if one of them should break. 

In fig. 22 is shown an end view of an electric 
traveller made by 
Messrs. Carrick ard 
Ritchie, und fitted 
with cone friction 
clutch reversing 
gear, which is well 
seen. This crane was 
equipped with an 
electromotor by 
Messrs. Thos. 
Parker, Limited, in 
whose erecting shop 
it is at work. 

The motor in this 
case is of Messrs. 
Parker’s ordinary 
opentype. Thefirm, 
however, manufac- 
tures two forms of 
enclosed motor for 
use in places where 
damp and dirt are 
met with. One of 
these we have already 
illustrated, mounted 
on a swing pillar 
crane; the other 
form, Messrs. 
Parker’s standard 
crane motor, is seen 
in fig. 23. This 
motor, which is 
completely ironclad, 
is of the two-pole 
type, the centre 
line of the poles 
being horizontal; 
there are two field 
magnet coils, wound 
practically on the 

les, which are 

lted to the frame. 
Carbon brushes are 
used, access to which 
is gained through 
the trap-door, and 
the bearings are 
provided with auto- 
matic lubrication. 
The motor runs at 
500 revolutions per 
minute, taking a 
maximum input of 
6,600. watts, and 
weighs about 1,300 
lbs. 


The controller used with these motors is shown in fig. 24, 
and presents some interesting features of construction. As 
will be seen, it is of the liquid resistance type; the electrodes 
are raised and lowered by a bar sliding in vertical guides, 
and actuated by the handle-bar. The latter is pivoted upon 
a plate fixed to the back of the reversing switch, and is 


„ TEMPORARILY INSTALLED. 


CAMBRIDGE.—100-kw. SE! 


guided by the carved plate seen close to the handle. The 
slot in which the handle-bar travels is so shaped that the 


handle can only be turned when the bar is in its topmost- 


position, with the circuit broken at the surface of the liquid re- 
sistance, while the curved. plateis nicked at intervals to receive a 
spring catoh on the handle, giving definite steps of resistanoe. 
The result of this construction is, that it is impossible to 
cut off the current without leaving all the resistance in 
circuit, or to reverse the current without first switching off, 
while the direction in which the handle points stows which 
way the motor will run. | 
i (To be continued.) 


A 500-KW. STEAM TURBO-ALTERNATOR 
AT CAMBRIDGE. 


THE Directors of tte Cambridge Electric Supply Company, 
Limited, having decided to put down a new alternator of 
considerably larger 
power than their 
present machines, 
they invited tenders 
from five leading 
English firms for a 
high-speed engine 
direct-coupled to 


tor. In reply they 


figures given 
below :— 


Without condenser and 
pumps. 
A . £4,100 
B . £5,456 
0 ‚ £4,880 
D . £6,010 


With condenser and 
pumps. 


E (Parsons) £4,884 


In accepting the 
tender of Messrs. 
Parsons & Oo., the 
directors were 
guided by the fol- 
lowing circum- 
stances :—The cost 
of a condenser and 
pumps, with an in- 
dependent engine 
to drive them, was 
about £1,025, which 
fact reduced the 
tender of Messrs, 
Parsons to £3,799 ; 
а more serious con- 
sideration was that 
the space available 
in the present en- 
gine room would 
not accommodate a 
single set offered 
by the first four 
contractors, whilst 
it is possible to in- 
stall two 500-KW. 
sets of the accepted 
design (as a matter 
of fact the second 
set has since been ordered for delivery during the 
present year), and in addition to the other advantages 
of turbine-driven plant, their guaranteed consumption 
of steam per KW.-hour for this size was lower 


than that of other makers. The figures in this case are 


given on next page. 


a 500-ку, alterna-- 


received ténders. 
from each at the: 


2122 — — 
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95 °/, overload, Full load. Half load, 
А... E 85 3 € 28 Iba. 94 lbs. 
В .. cae ale T 26 lbs, 34 lbs. 
О ... eee ; 25 5 lbs. 27 Ido. 32 Ibe. 
D ... к 26:6 Ibs. 91:2 lbs. 
E (Parsons & Оо.) 27 lbe. 30 lbs, 
All were to have steam at 140 lbs. pressure and to be 


for condensing 


tion the figures are comparable with the guarantees of the 
other four (excepti 


пал panpe aktan ed to the teat house were used. 


се 5 a period of 4 hours, and gave the 


Boiler pressure, Iba. per rq. inch 127 199 
Vacuum, inches ... m és : 


Water per hour ibe. 
Oatput in 


45 140 
2475 245 265 275 


eee 6 eee eee eee 
-. 19,400 18,675 7,029 4,180 
598 5264 2581 124 


KW. eee eee eee 
Water per xw.-hour, lbs. ‘a 22-4 241 975 33:7 
Exciting power, xw. ... us 35 . 33 3831 30 
When the engine is erected in position with its own con- 


KW,hour at only 127 lbs. pressure has not been previously 
attained with a high-speed engine of this size, and a ШАП 


tained efficiency down to one-quarter full load of only 33:7 Ibs. 
is a remarkably good 11 4 
Опе of our views shows the set erected in position at 
Cambrid The engine is:of the usual parallel flow turbine 
type, runs at а speed of 2,700 revolutions minute ; 
i$ за electrically governed, and сап run in el with other 
alternators. Below the floor in a tunnel is a surface con- 
denser, which is connected by a pipe on either side. The 
air and circulating pumps are on the same level as the con- 
driven from a worm and wheel; the 
| three and is connected to an 
extension of the engine shaft at the hi 
end. This arrangement of driving 
been found satisfactory during the last four years; an 
engine with this attachment has run almost daily with the 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


(Continued from page 56.) ‚ : 
Wirral and Mersey Railways.—The Wirral Railwa 
Company have deposited a Bill for next session, the preamble of whic 
recites that thelr railways could be more satisfactorily and 
economically worked by electricity in addition to or in substitution 


for steam.” In accordance with this preamble, the Bill to 
confer on the company all the necessary powers to work system 
by electricity, for this purpose the com to create 


у 

£180,000 additional capital, with the right to raise a further sum of 
£50,000 by the creation of debenture stock. Provision is also made 
in the Bill to enable the company and the Mersey Railway Company 
to become joint owners of any 5 station which may be oon- 
structed by either company. the event of any agreement being 
made for the joint use of any generating stations, it is proposed to 
vest the property in a joint committee, to be called the Mersey and 
Wirral Electrical Joint Committee." This committee is to have 
power to apportion the amount of capital to be provided by each com- 
pany, or, lieu of requiring the two companies to pay their 

roportions, the committee may themselves issue “ Mersey and Wirral 
Joint electrical stock,” which is to be a first charge on the revenue of 
the committee, and entitled to a perpetual fixed dividend not excced- 
ing 4 per cent., which the two companies are em 
to guarantee. A clause also provides that the pany 
enter into agreements with the Wallasey Urban District Council, the 
Corporation of Birkenhead, or other public body for the supply to 
them of electricity. 


TELEGRAPH AND TELEPHONE NOTES. | 


Continental Telegraphs.—Direct telegraphic communi- 
cation between Zurich and Vienna, and Zarich and London, was 
opened on 8th inst. | 

Glasgow Telephones.—The Corporation has received a 

from the Postmaster-General setting forth the conditions on 
which a license will be granted for the installation of a municipal 


telephone exchange. Oertain general rules are laid down to secure 
the follo results :— 05 An efficient local service within the area 
covered by the license; (2) easy access to the postal and telegraphic 


services of the Post Office; and (3) effizient inter-communication 
through the Post Office trank wires between the subscribers to the 
exchange systems of other licensees and of the Post Office, and the sub- 
scribers in the area covered by the license. The Postmaster-Gsneral 
further states that he has no objection to the rates proposed on 
certain conditions, and he is willing to grant the license from the 
earliest period in 1900 to December 31st, 1913. The specification by 
the Postmaster-General was submitted by the Committee to Mr. 
A. R. Bennett, who takes exception to several of the clauses. In 
regard to wires placed un d, the Postmaster-General says the 
copper to be used shall weigh not less than 20 lbs. to the mile for 
short junction and subscribers’ circuits, and 40 Ibe. to the mile for 
Junction circuits which exceed two miles in length. Mr. Bennett 
points ont that the National Telephone Company uses wire weighing 
12:54 lbs. to the mile for its underground cables. As to the 40 lbs. 
tot longer wires, Mr. Bennett further shows that these weights are 
not imposed on the National Oompany, and the lighter wire serves 
every purpose. He therefore holds that the Corporation would be 
severely handiospped alike o to the extra cost of the wire and 
ite extra thickness. He also 
ау prion of metals 
price o£ оор P xchange 
ringing hy v EM NIE — be done 
taking off and hanging up the telephone. . Bennett o 
method out and out, holding that it is an absolutely prohíb tory one 


ture on batteries being insupportable. The Oommittee having oon- 
decided to recommend the Corporation to acquiesce 


The National Telephone Company is see a conference with the 
on, but the town clerk has replied it would be hardly 

worth the company’s while to send so unless tere was а reason- 
able possibility of there being some result from renewed negotiations. 
He a:ks whether the copong is prepared to consider any modifica- 


. tion of the rates at present c 


Manchester Telephones.— Last week the Manchester 
City Council, though pressed in a letter from the Postmaster-General 
himself to come to a final decision one way or the other on the subject 
of municipal telephony, voted once again for delay and farther con- 
sideration. The Post-Office communication explained that on the 
request of Salford and various other local authorities, a license 
covering those districts, and expiring in 1911, had been granted to 
the Mutual pry Xe: Oompany ; but in view of the uncertainty as 
to the к ол chester, power had been reserved to revoke the 

at any 

The town clerk of Salford bas received a communication from the 
Postmaster-General with reference to the application of the Mutual 
Telephone Company, Limited, for a license to carry on the telephone 
exchange business within the borough. It states that a license ter- 
minating in 1911 “ to transact such business in the borough of Salford 
and in the urban districts of Moss Side, Wilmslow, Stretford, 
Audenshaw, Gorton, Altrincham, Sale, Swinton, and Pendlebury” 
was accorded to the company on December 30th. 
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Indian Telegraphs.—Jndian Engineering says that tke 
direct copper wire between Calcutta and Madras has been laid, and 
it will be ready for use in a few days. It stretches from Calcutta to 
Dhond vid Manmad, while Dbond is linked direct with Madras in a 
similar manner. The Calcutta-Bombay and the Madras-Bombay con- 
nections will be completed by a wire from Dhond to Bombay. 


Lowestoft Telephones.—The town clerk has had an 
interview with the representative of the National Telephone Com- 
any, and submitted draft agreement as to underground wires as 
wn by tbe solicitors to the National Telephone Company. He 
was directed to write tbe National Telephone Company and ask 
whether tbey are prepared to give the same facilities to subscribers 
at Lowestoft as are given at Norwich. The draft agreement with the 
National Telephone Company with respect to the laying cf under- 
ground wires was further considered, and the town clerk reported 
that, as Cirected by the General Parpos:s Committee, he had written 
to the district manager of the company as to whether the company is 
willing to grant the same facilities to subscribers at Lowestoft as 
have recently been granted to Norwich subscribers, and submitted 
a letter from him, dated 19th ult., stating that he is arranging for a cac - 
vass to be made of Lowestoft as to the new facilities which they are 
granting to their Norwich subscribers. The further consideration of 
the matter was deferred till Mr. Bennett and also Mr. Hawtayne have 
been consulted on the matter. 


Snbmarine Cable Contract.—We hear that the Anglo- 
American Telegraph E insi has placed a contract with the Tele- 
graph Oonstruction and tenance ge ot the manufacture 
and laying of 80 miles of cable from England to Havre. This 
announcement is interesting in view of the fact that this is the first 
occasion upon which any party in the cable ring has gone outside 
among other cable makers with a request to tender for their 
requirements. 


Sydney Telephones.—The Postal Department have bad 
a return prepared showing the telephone business of the colony 
during the month of November, 1899. The number of telephones 
connected was as follows:—OCentral exchange, 6; branch and 
suburban exchanges, 51; country exchanges, 21; making a total of 
78. A comparative statement for the three months gives the follow- 
ing results :—September, 109; October, 180; and November, 78; an 
average of 108. The total number of lines connected to November 
30th was 9,408. 


Telegraph Construction Work and the War.— Under 
the heading “The Royal Engineers and Telegraphic Communica- 
tion,” the Times publishes extracts from the private letters of a Royal 
Engineer officer, giving some glimpses of the very important work 
which is being done by the Telegraph Battalion of that force :— 
Belmont, November 25th.—The telegraph office is comfortably 
established in the post office, which is ina state of сЬаое, with two shell 
holes in the roof and numerous bullet holes. At Da Aar we are occupy- 
ing the time by drilling mules and horses and native drivers; also 
getting the Wheatstone automatic in order and drilling the men in 
pitching the tent for it and joining up, &c. . . . There is more 
work in running 200 miles of wire and three or four offices than one 


imagine. 

December 3rd.—I am in charge of cur telegraph lines from De Aar 
to Modder River, and little things are always goirg wrong, but the 
ше get through somehow, and that is the chief thing. On 
Thursday I went up with a few men and stores to Modder River—50 
miles in nine hours. At Orange River there is always a block, as 
there is not enough room, and, of course, it is only a single line 
everyw | 

" December 7th.—Last Sunday —— (No. 1 Section) arrived here 
and spent the night, with 125 men and transport, and started putting 
up a third line from here, and got to Modder River, havicg re 
ali gaps, on Tuesday night. Oa Monday the permanent (Civilian 
P.O.) construction party arrived, and just as we bad cut out our tem- 
porary wires and taken theirs in, a holdfast gave way, and the wires 
were useless till 5.30 p.m. On Tuesday, after much difficulty and 
bother, we finally got three lines working—one through from the 
front to De Aar, one from front to here, and then to Orange River 
and De Aar, and one railway line. That night —— went up to the 
front with the Wheatstone automatic. Оп Wednesday they opened it, 
and it worked well at the rate of 250 words a minute. When I woke 
this morning I found native platelayers had come in with information 
that the Boers were between Graspan and Enalin, i.e., abont 13 miles 
north of here, ahd had blown up a culvert and cut the telegraph 
line at 4 30 a.m. We thought it was probably a small party, who 
would cut the line and bolt. About 7.30 a.m. a sub. of the Munster 
Fusiliers with 15 men and self with six of mine and some material, 
and some half-dcz:n mounted men as escort, set out in a truck and 
engine to investigate. When we got near G we saw men 
through my glasses on the kopje two miles ahead. We thought they 
were our men from the next post, and went cautiously on till at about 
2,500 yards from the kopje we were greeted with a shell, which landed 
about 50 yards in front of us. We promptly stopped. Another fell 
20 yards behind, going within a few yards of us. We then thought 
discretion the better part of valour, and retired out of range. We 
saw Boers all along the ridge, and heard when we got back that 2,000 
Boers had been reported there. They fired another shell as we 
retired, but it fell short, and none of them exploded. 

^ December 9th.— Yesterday morning a few of the railway sappers 
and 50 Gordon High!anders left here at 4 30 a.m. to start repairing 
the line, and I went off in a track and engine with my men and 10 
Gordons. The telegraph was down for nearly two miles, and the 
railway was torn about a lot and a culvert blown up. We got the 
wires up about 3 p.m. and the railway mended by 5 p.m., but it was 
hard and thirsty work. E 


The United States Government and the Eastera 
Extension Telegraph Company.— The following extract fron 
the recent r port of the Chief Officer of the United States, is 
interesting as bearing upon the position of telegraph cables in war 
time. General Greely writes as follows :— 


The question of cable communication in the Philippines early assumed a 
serious phase. Only a few days prior to the opening of the Spanish- 4merican 
war the Eastern Extension, Australasia and China Telegraph Company, under 
an emergency contract, doubtless stimulated by the approach of hostilities, 
extended the Hong Kong cable, which previously landed on the northern coast 
of Luzon, to the city of Manila. This cable was cuf, as has been reported, by 
Admiral Dewey, who endeavoured in vain to obtain & neutralisation of the 
cable, it being understood that the Spanish reports would be allowed to pass 
over it if the United States could also utilise it. This Q@pain, through its officers, 
refused to permit, despite every effort on the part of the Chief Sig al Officer of 
the Army to secure the reopening of this cable. 

In obedience, as it was understood, to the demands of the Government of 
Spain, from whom this company was receiving a subsidy, the cable was officially 
sealed at Hong Kong, and remained dead during the entire war. The Chie! 
Signal Officer of the Army immediately took steps to furnish cable com- 
munication, and through the efforts of Lieut.-Col. Richard E. Thompson, Signal 
Corps, в cable was laid between Manila and Cavite—a most fortunate action, 
since during a period of 10 months following, communication to Cavite by land 
telegraph lines was interrupted and business could be transacted direct only 
over the Signal Corps cable. In addition, arrangements were made as speedily 
as possible for the manufacture in the United States of deep-sea cable sufficient 
in quantity to provide for military operations in the Philippines. As soon as 
this was learned the Eastern Extension Telegraph Company immediately 
questioned the right of the United States Army to lay cables in the Philippines 
— а remarkable position, inasmuch as this company not only refused to open its 
own cables, but coupled with it a claim for absolute cable rights, and a demand 
that the United States Government should wait for cable facilities until the 
Philippines came into its possession by treaty of peace. 

It is needless to say that the Government sustained the Chief Signal Officer 
of the Army in his view that the United States Army had aright to lay, for war 
purposes, cables in any part of the Philippine Archipelago that might be within 
its control. $ i 

After consultation with the commanding general Department of the Pacific 
through Lieut.-Col. Richard E. Thompson, the Chief Signal Officer of the Army 
undertook to provide sufticient submarine cable and lay it between such points 
in the islands of Luzon, Leyte, Cebu, Negros, Panay, Masbate, &c., as me t be 
selected by the Major-General Commanding and occupied by United States 
troops. The intention was to supplement these series of cables by short land 
lines. 

Despite the attitude of the Eastern Extension Telegraph Company the plan 
contemplated did not look to interference with existing lines, but simply pro- 
vided cable communication between Manila and Cebu and the Visayan Islands 
by an absolutely different route from that formerly occupied by the Eastern 
Extension Telegraph Company, 

It should be noted at this time that the Eastern Extension Telegraph Com- 

any abandoned with the Spanish troops the cable stations occupied in the 
isavan Islands in December, 1&98, and that the entire system of Visayan 
cables, from Manila south through the islands of Panay and Negros to Cebu, 


was interrupted and cable communication impossible. This resulted from the 


&bandonment of these stations by the Eastern Extension Telegraph Company, 
which was coupled with the announcement, as reported, that they were un- 
willing to occupy these stations until the United States was able to protect their 
officers and property. This was commercially pn but diplomatically it 
could not fail to place the United States in the position of being unable to 
control the territory which it was to acquire by a treaty of peace then awaiting 
action of Congre: s. . 

The sction of the Eastern Extension Telegrapb Company, a British corpora- 
tion, in abandoning its stations at Iloilo and elsewhere broke up the system of 
lines south effectually. If they had continued to occupy these offloes, it seems 
probable that as a neutral corporation they could have secured the continuous 
operation of the Spanish landlines, which were necessary for the completion 
of the system. Cab'e interruption was followed, however, by the operation of 
the landlines by insurgents hostile to the United States, so that these important 
connecting links were not only temporarily lost to the United States, but 
absolutely passed into possession of hostile forces. . 

Later the Eastern Extension Telegraph Company brought up the question of 
its concessions, and from that time on has lost no opportunity or effort to wrest 
from the United States Government an acknowledgment of the legality and 
continuance of such concessions, that provide for the payment of heavy sub- 
sidies and exemption from taxation of the property and lines of a foreign 
corporation, which granta cable monopoly in the Philippines for the next 
42 years. 

the Chief Signal Officer of the Army recommended unfavourable action on 
all of these applications and was eventually supported by the Administration, 
the Atorey Genera! having decided that the present wag not an opportune 
moment for passing upon concessions or privileges in the Islands of Cube, Porto 
Rico, or the Philippines. - 

It is proper for the Chief Signal Officer of the Army to state briefly the reasons 
for his opposition to the definite recognition of these concessions $ 

First, it is a judicial matter which should be passed upon by the highest 
courts in the Philippines and eventually in the United States. 

Second, the treaty convention at Paris declined to recognise or provide for 
any of the telegraph concessions brought before it. 

It may be suggested that the subsidies for cable operations in the Philippines 
formed an obligation against the Government of Spain, which entered into a 
contract for absolute rights, a contract apparently contrary to the policy of 
Congress for the past 100 years: moreover, these pecuniary obligations might 
possibly be considered as forming a part of the Philippine debt. 

There are certainly provisions in the late Bpanish concessions to this cable 
oompany which 1 cannot be acceded to by thé United States, especially 
the absolute cable rights for an indefinite period, not only in the Philippine 
Archipelago, but in all Spanish possessions in the Pacific. As has been 
pointed out, the United States adheres to its right to lay war cables, and it is 
questioned whether Germany, in its newly acquired Caroline Islands, acknow- 
ledges the absolute right of the British company to lay cables in that portion 
of the former Spanish possessions, | | 

The final adjustment of these matters is without the scope of duties pertain- 
Ing to the Chief Signal Officer of the Army, who deems it important to simply 
present to the Secretary of War the questions raised during the past year and 
the methods and reasons involved in their treatment. 


The Telegraph Wire Export Trade.— The latt motith 
of the year just closed proved to be a very quiet one as regards the 
exports from this country of telegraph wire and apparatus connected 
therewitb. The returns just issued show that during December the 
value of such shipments only amounted to £46,964, as against 
£260,239 in the preceding month, £41,250 in the last month of 1893, 
and £172,140 in Decembr, 1897. Taking the returns for the whole 
of 1899, however, they show that the past year bas, in this brancb, 
been the most active fora long period, the year's shipments having 
attained a value of £1,407,783, as sgainst only £985,283 in 1898, and 
£997,802 in 1897. 


Telephonic Communication in Italy.— The Italian 
Minister of the Posts has granted a 25 years’ concession to a private 
company for the establishment and working of telephone exchanges 
in the towns of Arc 250, Pistira and Prata, and for the establishment 
of telephonic communication between Florence, on the one hand, 
and Prata, Pistira, Arezz», Siena and Pisa on the other. 


* 
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Telegraphic Interruptions and Repairs:— 
Down. 


CABLES. Rej aired 
Weer Imprzs :— | 
Jamaice-Oolon  ... T: ... Jure 30, 1899 ... $e 
Trinidad-Demerara (1891 dupli- 
cate) eee eee ЕХ; Ir) Oct. 23, 1899 eee eee 
Sour AFBICAN:— 
Zansibar-Mom basa Oct. 26,1899 ... vus 


Mosembique-Lourengo- Marques - Dec. 17,1899 ... a 


June 20, 1899 ... 
Gibraltar-Tangier Jen. 1, 1900 Jan. 4, 1900 
Tarifa-Tangier ... Jan. 3, 1900  ... ; 
Iquique- Valparaiso . . Jan. 9, 1900  ... m 
S:rena- Valparaiso . ee Jan. 9, 1900 Jan. 10, 1900. 
LANDLINES. 
Wss: Inprgs :— 
Communication with Les Cayes 
(Haiti ) ... . Nov. 21, 1899 ... - 
Востн AFRICAN :— 
Communication with Mafeking 
and beyond ése ... Oot. 18, 1899  ... ins 
Ocmmunication with all offices 
beyond Orange River ... . . Oct. 18, 1899  ... iss 
unication with n of 
Mooi River (Natal) .. Oct. 22, 1899. ave 
Oclorthbian ent to 
“4 .. Oct. 21, 1899 ie 
Ocmmunication with Colombia ... Nov. 3, 1899. Sea 
Communication tia 
(Venesuela) iss - .. Nov. 10, 1899 ... eo 
Wireless Telegraphy on Channel Steamers.—It is 
stated in the Times that the manager of the South-Eastern 


and Chatham Biilwsy, Mr. Willis, has made arrangements 
with the Wireless Telegraph and Bignal Company for the ni 
system to be used in the course of a few weeks on the company’s 
Royal Mail steamers between Dover and Oalais, and also on their 

yal Mail steamers between Folkestone and Boulcgne. By this 
arrangement the steamers, when in mid-Channel, or half an hour from 
either the French or English shores, will have telegraphic com- 
manication with either side. The telegraph will, however, be used 
for service purposes only, and no messages will be accepted from the 
pablic for transit. One pole erected at Dover will command both 
fleste, either in crossing the Ohannel or in port on the other side of 
the water. This will save the expense of clerks and of the erection 
of poles at Folkestone, Boulogne, and Calais, as, owing to the short 
distance across the Obannel, the ships’ masts will be sufficiently high 
for the purpose. When the pole has been erected at Dover, com- 
munication by wireless telegraph can be maintained with the Ostend 
beats, if the Belgian Government desire; but in their case, the 
distance being greater, the erection of a pole at Ostend will probably 


Wireless Telegraphy in the U.S. Navy.—The New 
Electrical at Rear-Admiral Bradford, Ohief of the 


decision to eq ei 
demanded by 
minimum of $20,000 a year 


aad showed that in fleet formation the interference cf m would 
be so great as to destroy the usefulness of thesystem. Admiral Brad- 
ford believes that the navy will Ъз able to deyelop a system of 
telegraphy without wires that will in usefulness that of the 
Talian inventor. The sigaal service of the army is now conducting 

own experiments along its own lines, and General A. W. Greely 
reports that these have met with gratifying success. р 


Е 


CONTRACTS ОРЕМ AND CLOSED. 


Aberdeen. — January 22nd. The Electric Lighting 
Committee wants tenders for a 420-xw. direct coupled continuous 
carrent dynamo. See "Official Notices” January 5th. 

Barktng.—January 23rd. The Urban District Council 
wants tenders for two continuous current transformers and switch- 
gear, underground cables and road works for the Oreeksmouth electric 
lighting extension. See Official Notices December 29th. 

Beira. — The Companhia de Mocambique is inviting 
tenders for laying down p for electrically lighting the town of 
Beira ese East Africa) and for working same for 25 years. 
Bee "Official Notices” January 5th. | 


Bermondacy.— January 18th. The Vestry wants tenders 
for the ‚ &c., of a dust destructor, with furnaces, water- 
tabe boilers, economiser, fans and forced draught appliances, in con- 
nection with the electricity supply undertaking. Bee Official 
Notices December 15th. 


Birkenhead.—January 16th. The Corporation is invit- 
ing tenders for the construction of a new electricity generating station 
in connection with the electric tramways. 


Germany.—January 24th. The Prussian State Railway 
authorities at Frankfort-on-Maine, are inviting tenders until, the 
24th inst., for the supply of 270,000 arc lamp carbons. Particulars 
may be obtained for 6d. from, and tenders to be sent to, Die König- 
liche Eisenbahn Direction, Frankfort-on-Maine. 


Glasgow.— January 29th. The Corporation invites ten- 
ders for the supply and fitting up of a hydraulic or electric lift. 
Plans and specifications on application to Mr. Thomas Young, 
po E PE engineer, 4, West. Ragent Street, on payment of a fee 

18. 


Hull.—January 24th. The Electric Lighting Committee 
invites tenders for 30 cast-iron section pillars each containing eight 
switch fuses, &c. See Official Notices” to-day. | 


1 20th. The District Council wants 
tenders for water-tube boilers, economiser, pumps, pipe work, 
two 200-kw. and one 100-kw. dynamos, motor boosters, battery, switch- 
board, 15-ton traveller, mains and road work, arc lamps and posts, 
and station lighting. Bee “ Official Notices " December 15th. 


Melbourne.—March 1st. The Corporation is wanting 
tenders for boilers, engines, dynamcs, switchboard, feeders, mains, arc 
light leads, accumulators, &., for electric lighting. See Official 
Notices " December 22nd. 


Neweastle-on-Tyne.—January 24th. The Corporation 
wants tenders for laying down about 11 miles of double line tramway, 
the rails, fastenings, and the poles being supplied by the Corporation. 
Bee “ Official Notices " December 22nd. 


Plymouth. — January 81st. The Corporation wants 
tenders for a 500-Kw. steam dynamo (motor pom &c.); а 500- 
KW. steam alternator, &c.; accumulators; casbire boilers and 
equipment; mains. See “ Official Notices” January 5th. 


Sheffield.—January 20th. The Electric Lighting Com- 
mittee invites tenders for steam and exhaust pipes and jet condeneer 
for the electricity works. See Official Notices” January 6th. к 


Spain.—January 16th. Tenders are being invited until 
January 16th by the municipal authorities of Utrera for the conces- 
sion for the electric lighting of the town by means of 30010-0.P. lamps 
and 100 16-0. r. lamps. Tenders to be sent to El Secretario del 
Ayuntamiento de Utrera (Spain) whence particulars may be obtained. 


Sunderland.—The Corporation wants tenders for a tram- 
ways switchboard. Б:е “ Official Notices to-day, 


Tunbridge Wells.—January 15th. The Corporation 
invites tenders for condensing plant to deal with 30,000 lbs. of steam 
per hour. Bee Official Notices" December 2204, 


Tunbridge Wells.— January 25th. The Corporation 
тан 7 for a 400. Kw. steam alternator. Se Official Notices” 
anuary . E ts 


OLOSED. 


Birkenhead.—For the Southend electricity generating 
station, condensing plant bas been ordered from Mr. A. Wenner, of 
Manchester; the feeder mains will be supplied by the British Insu- 
r А Company, and the overhead traveller by Messrs. Oarrick 
an tc 


Bradford.—The City Council on Tuesday agreed to place 
an order with the Electricité et Hydraulique Sociéó Anonyme, 
Charleroi, Belgium, for 100 car equipments instead of 75, as originally 
arranged. The chairman of the Tramways Oommittee said that they 
would require 100 in two and a half years, and they had had an offer of 
10 per cent. reduction if they increased the order to that number 
within a fortnight. By that arrangement they would save £80 per 
car, cr £2,100 on the order. 


Gloucester.—In “Electric Lighting Notes” this week we 
give particulars of accepted tenders for boiler, steam dynamo, switch- 
а work and condensing plant. 


Hammersmith.—The Vestry has accepted the tender of 
Mr. T. L. Hillyar, of Hammersmith, for wiring and installing the 
Vestry's stables and 4:05 in Fulham Palace, W. 


Islisgton.—The Vestry has given an order for con- 
densing plant to the Wheeler Condenser Company at £4,200. The 
highest tender was £6,655. К. 


Leeds.—The County Council has given a contract for 
the construction of seven transformer chambers to Me:srs. J. Schofie'd, 
Bons & Co., а £3,298. There has been some amount of quibbling 
about paying the standard rate of wages to builders’ labourers in 
connection with this contract. | 


Melton Mowbray.— Messrs. О. A. Parsons & Oo., have 
received from Edmundson’s Electricity Corporation, Limited, the 
order for two 75-Kw. condensing type, turbo dynamos, for the 
electric lighting of the above town. 


Morecambe.—The tenders of Messrs, T. Parker, Limited, 
and Messrs. Callender’s Cable and Construction Company, for 
extensions at the Council’s electricity works, have been accepted 
subject to the Local Government Board giving their consent to the 
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considerati report of their consulting engineer, Mr. Robort 
Hammond, M. I. O. F., u the tenders received them for the 
extension of the electricity supply mains, when the offer of the British 
nsulated Wire Oompany, Li ; Was accep were 
received from the following firms: 
W. F. Dennis & Co, London 44.125 


British Insulated Wire Company, Ltd., Prescot accepted) 4,130 
St. Helen's Cable Company, Limited, Warrington .. 4.411 
Callenders Cable and Construction Co., Ltd., London 4,374 
W. T. Henley's Telegraph Works Company, Ltd., London 4,523 
W. T. Glover & Co., Limited, Salford .. vs s ee 4,701 
Western Electric Company s oe .. 4,724 


Sheffield.—Orders for 85 cars and electric equipmenta 
for same, have been given to the Brush Company sni the British 
Thomson-Houston Oompany, by the municipality. (See “Traction 
Notes,” this week.) 


of £980, also the tender of Messrs. Thomas Parker, Limited, Wolver- 
hampton, for supplying a new dynamo at a cost of £924. 


FORTHCOMING EVENTS. 


Friday, January 12th.—At 8 p.m. Institution of Civil Engineers. 
Studente! meeting. Address by Prof. T. Claxton Fidler, 
M. Inst. O. H., on The Theory of Structures and Strength 
of Materials." 


Thursday, January 1%4.—At 8 p.m. Chemical Society. Among 
papers to be read is one on the “ Electrolysis of Nitrogen 
Е 5 and of Hydroxylamine, by Е. O. Szarvasy, 

Tuesday, January 16th.— At 8 p.m. The Institution of Civil Engi - 
neers. Further 


es, 

W. О. Е. Meade- King, M. Inst. C. . Paper to be read 

н p*rmitting):—" Swing B over the River 
eaver at Northwicb," by J. A. Saner, M. Inet. O. E. 


Wednesday, January 17th.—At 8 p.m. Society of Arts. Arthur 
Rigg on Ventilation without Draughts." 


At 7.30 p.m.—Grand Hotel, Manchester. Special MUN 
of the Northern Society of Electrical Engineers to ad 
to the rales.  (Beea "Note" in this issue.) 


Thursday, January 18th—At 8 p.m. The Institution of Junior 
. At the Technical Oollege, Finsbury, 


Friday, J mu 26th.— At 9 pm en — BA 2 Hon. C. A, 
arsons on ve Power, -Bpeed Navigation, 
Bteam Turbines." ' ; 


Friday, January 26th, at 6 p.m. Physical Society. 1. "Some 
Insulation Testa.” By Prof псов aud Mit, Mahon 

on ш Ау and Mr. er. 

d тагып of Electric Waves 

cur el By Dr. E. Barton and Mr. L. Lownds. 
9, “ рөсү of the Transverse Vibrations of a 
Stretched rubber Oord.” By Mr. T. J. Barker. 


NOTES. 


1900.—Our friends and readers generally, especially those 
who have new catalogues to get out, will be interested to 
know that the Universal Electrical Directory (the Red 
Book) for this year is now being sent out to subscribers as 
fast as copies can be obtained from the binders’ hands. We 
hope to be able to issue the work to the general public early 
next week. (See advertisement pege 39.) 


The Swiss Photographs.—The Swiss Visit Committee 
has selected a number of „оеш {тош those exhibited, 
and it has been arranged for these to be enlarged and 
mounted in an album at oost price. Those who are desirous 
of possessing one of these interesting collections should place 
themselves in communication with Mr. R. 8. Erskine, of 
22, Stanford Road, Kensington, by January 22nd. 


KILOWATTS, 


Presentations.—On Tuesday, January 2nd, the staff 
employed on the cars of the Cork electric tramway system 
kept the firat anniversary of the inauguration of the service 
by presenting the traffic superintendent, Mr. W. Gordon 
Davies, with a handsome marble clock as a token of esteem. 

On January 4th the officials and staff of the Derby elec- 
tricity works presented Mr. James Moss, who has recently . 
been appointed borough electrical engineer at Ecclee, with a 
handsome set of carvers in case, and alzo a solid silver toast- 
rack, аз a mark of their appreciation and good wishes in his 
new appointment. Mr. Wilmshurst made the presentation. 


A Fog Lead Curve at Manchester.—The Manchester 
electricity works occasionally have to meet the requirements 
of & bad fog, and the result on the station load is in some 
cases remarkable. Such an instanoe occurred on Wednesday, 
December 27th, and, by the courtesy of Mr. О, Н. Wording- 
ham, we are enabled to print the acoompanying load curve 
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MANCHESTER Оовроваттон Exxcratoirr УЎОВЕВ; Loan Curvm ат 


Dickrwsowm Бтввет СбаниЕвлтша Bratton, WEDNESDAY, 
DgcEMBER 27TH, 1899. 


for that day. The very marked drop between 1 and 2 o'olock 
is due to the stoppage of the large motor load, upwards of 
1,500 H.P., which is supplied from the continuous current 
mains. 


Electrical Engineers for the Front.—We understand 
that Mr. W. A. Fraser, the Lancaster Corporation’s electrical 
engineer, who is a sergeant in the Middlesex Yeomanry, has 
left for service in South Africa. The Mayor and members 
of the Corporation gave him a very hearty send off at the 
railway station, and his fellow officials presented him with a 
valuable pair of Zeiss field glasses, which will be useful while 
scouting. The Corporation, besides granting leave of 
absence, have made him a handsome allowance. 

We also learn that Mr. G. F. A. Norman, A. I. E. E., mains 
superintendent to the Harrogate Corporation, has volunteered 
for active service at the front in the Royal Suffolk Hussars 
(Yeomanry), and has passed the necessary examinations. 
His post is to be kept open for bim. 

It is announced that Mr. R. E. Crompton, with 50 men 
of the Electrical Engineers Volunteers, ind six search lights, 
have offered their services to the War Office for South 
Africa. If this offer is accepted, a number of members of 
the Chelmsford electrical firm will join the detachment for 


foreign service. 
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A Fin-de-Siécle Problem.—aAs if it were not enough to 
have a great war on our hands, in addition to the smoke 
nuisance and tested lamps, we have for some weeks been sub- 
jected to a correspondence debate in the Timas on the 
question ewhsch end of the century we are living in. So long 
sa this discussion was confined to Sir Courtenay Boyle and 
other lay victims, we held aloof from the strife; but a letter 
which recently ap in the Times from the hand of Mr. 
Chas. Bright impels us to settle the matter, leat other members 
of the profeasion should be attacked by the disease. Mr. 
Bright'a view is that because the marks on a foot-rule start 
at 0, and only reach 1 after traversing a space of 1 inch, 
therefore the Ohristian era began at 0. Of course it did. 
Bat Mr. Bright proceeds to assume that time stood still 
at 0 for the period of one year. Of this we have grave 

Such phenomena only occur in the case of 
the weaker sex, and then only after the 22nd birthday. 
fallacy lies in the confusion of units. In measure- 

of length the figures marked on scales denote 
the limits of exact multiples of a certain unit, and 
apply to points only; in recording time the figures are 
oyal to distinguish periods, and are never applied to 
али of time. Thus, the point 3 on a foot rule means the 
imit of a length of 3 inches and is placed at the end of the 
maii and every point between 2 and 8 is in the third 

us :— 


let aud 9rd 4th 
— Oo А OO 


1 2 3 4 


In the ваше way 1899 years have elapsed at the end of the 
1899th year, and 19 centuries—i.e,, 19 hundreds—cannot 
be completed until the end of the 1900th year, which is now 
current :— 

ist 2nd 


1899:h 1900th 
— — 


i ! 
m; po a (ore Ae ee ы, poe eem 
0 1 2 1898 1899 1900 


If it is difficult to grasp large numbers, let us try a simple 
analogy : When is it the seventh day of the week ?—4Any 
time on Saturday. When are seven days completed ?—At 
the end of Saturday. When does the new week commence ? 
—Ün the first day of the new week (not on the day 
numbered 0, but on the day numbered 1), and one day is 
complete at the end of the first day. 
matter, we hope to hear no more about it. Anyhow, what- 
ever the Emperor of Germany may вау, we are still at the 
fag-end of a century. We only hope that, in spite of his 
declaration that the Institution dinner was his last for the 
19th centary, Sir Courtenay Boyle will think again, and eat 
his dinner, even at the cost of eating his words ? 


Appointments Vacant.—The Manchester Corporation 
wants a chief assistant electrical en net argus the city 
electrical engineer in carrying out the electrical engineering 
work үе in connection with the tramways. See 
" Official Notices this week. 

_ The Hertfordshire County Lunatic Asylum at St. Albans, 
и wanting an electrical engineer. The Leith Corporation 
wants a shift electrical engineer for the үө works. 
A telegraph foreman is wanted for the Gold Coast, Telegraph 
i iar at £250 per annum. See “Official Notices 


Electric Cranes for Middlesbrough.—For the equip- 
ment of their new docks at, Middlesbrough, the directors of 
the North-Eastern Railway Company have decided to erect 
17 3-ton and 8 10-ton electrically-driven cranes, also 24 
capetans. The work has been placed with Messrs. Siemens 
Bros, & Co., Limited, in copjanction with Messrs. Cowans, 
Sheldon & Co., Limited, who are to be responsible for the 
mechanical of the undertaking. In addition to the 
cranes, the railway directors have entrusted to Messrs. 
Siemens = sas) peg cay of the generating station, 
comisting of engines, boilers, dynamos, swi „pumps, 
and cables for driving the i The output of the bentral 
mation isto ba 1,000 k. H. p. This undertaking will form the 
largest installation of electric oranes in the United 


Having thus ended the 


Tests of Aluminium Wire for Fire Alarm Pur- 
poses.—We read in our New York namesake that Mr. E. B. 
Ellicott, city electrician of Chicago, has instituted practical 
teats of aluminium wire in Chicago for fire-alarm service. The 
wire will be left up all through the winter, in a location parallel 
with railway tracks, where it will be subjected to fumes and 
smoke from locomotives. One span 225 feat long crosses the 
tracks; another piece is under test in another part of the 
city under similar conditions and alongside a new copper wire 
of the same size, so as to give comparative resulte. The 
comparative teats made on copper and aluminium wire before 
erection gave the following results :— 


Breaking | OBEN: Weight 


Metal. | Twists in ight i tion il 
S | 6 inches. | pci | ia 1 0 me poids: 
| | БОО) 
No. 10 hard-drawn copper | 
wire eee өзә eee зоо 55 §15 94k 173 
No. 10 aluminium 27 275 1$ 514 


It is interesting to note, saya the Telegraph Age, that 
although the copper wire gave greater elongation and number 
of twists, the breaking weight of the aluminium wire was 
more than half that of the copper wire of the same size, 
т the actual weight of the wire was less than опе- 


Personal.—Mr. F. J. A. Matthews, who has been for 
i years designer and chief electrical engineer to 
essrs. Ashton, Frost & Oo., Limited, of Blackburn, has 
resigned that ошон as he bas been appointed electrical 
engineer to the Vulcan Boiler and General Insurance 


a ar 

Mr. С. E. С. Shawfield, Wolverhampton borough elec- 
trical engineer, was, at the Town Oouncil meeting on 
Monday, appointed gas examiner to the Corporation for 
the purpose of testing the illuminating power and purity 
of the ges supplied by the Wolverhampton Gas Company. 


"This will not interfere with Mr. Shawfield's appointment as 


electrical engineer. 

The Pablio Lighting Committee of the Eccles Town 
Council has appointed Mr. James Moss, Derby, electrical 
engineer tothe Corporation at a salary of £200 per annum. 
There were 82 applicants. 

Mr. R. A. Dawbarn has resigned the position of superin- 
tending engineer to the Brush Electrical Engineering Oom- 
pany, in order to take up ош реш 

r. А. Н. Roe, of Bradford, has been appointed resident 
electrical engineer of the Bary electricity works, at a salary 
of £150 per year for the first six months, and from that 
term £180 per year. 


Lectures.—On Thursday last week Mr. R. H. Sootter, 
O. E., delivered a very interesting lecture on Locomotion: 
Past, Present, and Future, at Northwich. Under the 
* future arrangements came references to the employment 
of electricity for traction purposes, and some comments 
on the proposed Warrington—Northwich light electric 


railway. i 

On Thursday, 18th inst., Prof, Oliver J. Lodge will lec- 
ture before the Glasgow Lecture Association on Wireless 
Telegraphy." | 


Electric Lighting at Northallerton.—On Monday, 
Sth inst., the public lighting of Northallerton wes inaugu- 
rated. Aro lamps of the Solar long-hour type are used for 
the main thoroughfares, and a considerable number of 
incandescent lamps for lighting the side streets and lanes. 
One of the novel features is the adoption of aluminium con- 
ductors for the overhead mains. The present plant consists 
of two generating sete, and considerable extensions are being 
carried out as the works are not sufficient to cope with the 
pex demand for public and private supply. The works 

ve been designed and carried out to the specifications of 
Mr. J. Ernest Hutton, A. I. E. E., to whom the formation 
of = Northallerton Electric Light and Power Oompany 
is due, 
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Coal Economy.—At the time we laid before our readers 
the discussion on Mr. Holliday's and Mr. Orompton's Insti- 
tution of Electrical Engineers pipers dealing with the cost 
of steam raising, we mentioned that Mr. A. J. Lawson had 
prepared some useful tables, showing how the steam con- 
sumption of engines and cost of coal might be oo-related. 
On the question of relative cost, Mr. Lawson pointed out 
that he had found the cost of repairs to furnaces, &c., where 
Welsh coal is burned, to work out at about 033d. per unit, 
while in the case of North Country rough small coal, auto- 
matically stok: d, the figure rose to °150d., or 44 times more. 
With rough small North Country оса! there is а greater 
quantity of ash and clinkers to be removed, and this has 
been found to be from two to three times greater in the case 
of the small bitaminous coal than in the case of Welsh coal. 
Bat against this must be set the higher cost of Welsh ооа), 
which, in London, is at least 50 per cent., although the 
evaporative value is only 25 per cent. greater. Certain 
qualities of rough small coal, with good automatic stoking, 
will evaporate 8 lbs. of water per pound of coal, while Welsh 
ooal will evaporate 10 lb. With an overall efficiency of 
engine and direct coupled dynamo or alternator of about 
80 per cent., or, say, 600 watts effective per I.H P., the cost 
of д8, per unit generated, assuming no other losses, will be 
as under :— 


Совт оғ Fort рив B. T. U. omwmBATED with an overall efficieney 
of about 80 per cent. (or 600 watts per I m P.) when burning North 
Country rough small coal, evaporating 8 lbs. of water per pound 
of coal, and the ton of coal when delivered into the coal store 
costinz :— 


Peu e mesm per |) dep. т das lis | 16. | 18s 
3 

20 223 268 312 3587 402 
19 212 255 3298 39 389 
18 201 | ‘241 281 ‘$21 382 
17 192 228 285 303 342 
16 178 214 950 | 296 992 
75 167 | 201 234 | 269 301 
14 156 | 188 918 | 230 981 
12 134 161 187 | 214 241 
11 123 147 172 | 198 921 
312 134 16 | 179 201 


10 
Half of above 


` figares раг 51 5.. 65. 73. 8:1. 93. 


| 

13 '145 174 "208 232 261 
| 

genre 

cost per ton of | 


Совт or Fur. РЕВ B.T.U. GENERATED, with an overall efficiency of 
80 per cent. (or 600 watts per 1 E. r.) when burning Welsh coal 
evaporatiog 10 lbs. of water per pound of coal, and the ton of coal 
delivered itt» the coal stores с sting :— 


| | 

Pounds о! steam | 

per 1 H. p.-hour. | 148. | 16s. 
| 


: | 
| | 
20 250 | 286 ! 921 | 357 | 393 429 
19 237 | 272 ‘36 | 339 | :973 408 
18 225 2857 | 289 321 354 
)7 212 | 943 273 303 331 365 
16 ‘200 229 257 286 314 343 
15 187 | 215 241 238 295 | 322 
14 175 200 | 225 250 276 900 
13 162 | 186 209 232 | 253 | -279 
12 150 172 | 192 914 236 257 
| п 197 m 411 196 | 216 2236 
. б 1 1 1 1 
ЕИ | 18 96 | 215 
свите pe: 
unit gene- 72. 85. 9a. 104. З 
Кен 118 12€ 
per to: of 
i 
! 


| 


Aluminium Telegraph Wire.—The American Postal 
Telegraph Company has reached the conclusion that alumi- 
nium wire is preferable to copper for 5 in view 


of the high price of the latter, and in exten its lines will 
make use of it for the purpose. 


| Accumulator Traction.—New York Electricity says :— 
* According to reporte, the storage battery cars operatiog in 
Berlin, Conn., have not proven satisfactory, and the lines will 
shortly be changed to the overhéad trolley.” | 


English Electricians for the Westinghouse New 
Works,—The Western cian of Chicago, which came 
to hand by yesterday's mail, contained the following in- 
иш зай н ar віпое 75 Western 3 | 
pointed out the possibility of openings for young icans 
of technical тай ре іп the manufacturing and operating 
establishments of an electrical nature springing up in 
Great Britain. A recent ph in an English trade 
journal tends to confirm this view. In connection with the 
establishment of Westinghouse works at Manchester, it is 
stated that the British oompany recently incorporated for that 
purpose has made arrangements for sending a number of 
young 5 to mi a complete knowledge of the 
methods adopted by the Westinghouse sperm at Pitts- 
burg, and of the t and equipment of which they make use, 
These young men for the most part have already acquired a theo- 
retical knowledge of the electrical work, their American 
experience will, it is proposed, be limited to about12 months 
of good, practical work. On their return to Europe they 
will be placed in situations of trust in the British works of 
the company. The British Westinghouse Company seems to 
desire specifically Englishmen trained in Westinghouse ways, 
bat the need of the American training seems to give a hint 
that may be useful to graduates of Amerioan shops and 
schools. However, the young American engineer or elec- 
trician should bear in mind that men of practioal experience 
are preferably wanted, and that the environment imme- 
diate remuneration to be obtained abroad are likely to be 
different from what he has been led to expect at home.” 


A Complete Heat Cycle for the Steam Engine and 
Boiler.—A curious Paper has been presented to the Engi- 
neering Association of New South Wales by Mr. L. C. 
Auldgo. It is not very clearly put together, but the line of 
thought taken is that old and familiar one that the latent 
heat of steam is all thrown away in the oondensing water and 
represents an enormous waste of fuel. The author's method, 
во far as we can gather, is to use an evaporative condenser 
whereby the latent heat of the steam rejected by an engine 
is transferred to the water outside the condenser. The effect 

is increased in the usual way by means of a fan, and the 
mixed products, the air and vapour, are sent forward to feed 
the furnace. Now, it is perfectly clear that unlike liquid 
‘water the vapour will not require to absorb any heat of 
. vaporisation in the furnace, but that it will simply acquire 
some addition to its temperature, but we fail to see how this 
places matters in any better condition. The vapour cer- 
tainly cannot part with any heat to the boiler; for it enters 
the furnace at probably 120° at most, and more probably at 
a very much less temperature ; and it enters the chimney 
probably at 850° at the very least. Now, there can bə no 
ible economy in this во far as regards mere heat trant- 
erence. But the suthor claims as much as 29 per cent. 
of sec We do not deny the possibility of some 
economy. Moisture is said to be а accompaniment of 
smokeless combustion. Dry oxygen is not favourable to perfect 
combustion, some moisture mast be present. This is what would 
be expected, but the author says it would not be expected, 
from which we may infer that he is not fully acquainted with 
recent investigations. The author wrongly claims his novel 
cycle as а means of affording pure water for the boiler feed, 
which is pure nonsense, for any surface condenser of eva 
tive or any other type will give this. The facta may be as 
he states them, and a real economy may have been effected, 
though we doubt anything like 29 per cent. We are not 
disposed to doubt the smoke prevention. The whole experi- 
ment was very small, and the uneconomical resulta were 
obtained when two fans were used—one for the condenser 
and one for the boiler draught; whereas, when the econo- 
mical rims were made, the one fan for the condenser supplied 
the furnace also; in so small a teet the difference woul 
considerable. This seems to have been left unaccounted for, 
and may account for so large an apparent economy. It 15, 
finally, just possible that the system may be economical, an 
if it be во, the getting rid of the vapours of a water cooler 
or condenser would be worth attempting, but Mr. Auldgo 
must not run away with any idea that he has found a new 
cycle of heat, for he has not done anything of the kind, and 
e disposal of the latent heat of exhaust steam still remains 
= ungolved problem, except where plenty of heating is wanted 
one. 


\ 
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A Large Water Rheostat.—In a paper read at the 
November meeting of the American Institute of Electrical 
Eagineers, and abstracted in the Electrical World, Mr. E. J. 


Willis gave the resulta of a test on a 300- Kw. direct- 


connected railway generator at different lofds. The efficiency 
(electrical horse-power per indicated horse-power) was 63 
per cent. ata load of 110 KW.; 74 per cent. at 160 Kw. ; 79 
per cent. at a load of 219 Kw., and 79 per cent. at a load of 

75 kW. The engine is of the horizontal tandem compound 
condensing type. In making the tests a water rheostat was 
used, consisting of two sheets of boiler plate, 5 feet by 6 feet 
each. By means of soda the conductivity of the electrolyte 
was brought to the desired point, and after the water got 
boiling thoroughly, the load could be maintained perfectly 
steady. At the load of 275 кү. about 15 quare feet of each 
plate was submerged. In using a water rheostat the author 
advises that if a steady load is г quired, it is well to let tke 
water come to a boil and the plates remain steady, replacing 
the water evaporated by a small stream constantly flowing in. 


NEW COMPANIES REGISTERED. 


Cheltenham Engineering Company, Limited 
(64,607.)\—This company was registered on January 4:b, with a 
capital of £8,009 in £1 shares, to carry on the business of mechanical 
and electrical re, ironfonnde n, cycle and motor car manu- 
&c. The fi:st subscribers 
(each with one share) are:—E. B. Rawson, 54, Old Broad Street, 
EC., colonial agent; H. E. Freshwater, 60, Brisbane Street, E. O., 
h, 64, Old Broad Street, E O., gentleman ; W. Н. 

reet, Bryswater, W., clerk; A. Kift, 64, Old 
x Street, E.C., Australasian merchant; J. M. Tbarp, Mill Hill, 
"з 


man. 
than буг; the first are to be appointed by the subscribers; remunera- 
tion, £100 each per annum. 


J. W. Manley & Co., Limited (64,671).—This company 
was registered on January 2nd, with a capital of £3,000 in £1 s 
ins preference), to acquire the business carried on at 39, Victoria 

B. W., to adopt an agreement with J. W. Manley, and to carry 
on the business of electrical engineers, founders, contractors, gene- 
Mors, storers, accumula‘ors, and distributors of elcctricity and other 
power. The first subscribers (exch with cne share) are:—J. G. 
Machan, 1, Mincing Lane, E. O., tea broker; J. H. Balleece, 39, 
Vietoria Street, 8.W., merchant; M. M. Oampbell, 18, Ashley Place, 
B.W., gentleman; В. Mackay, 39, Victoria Street, B. W., clerk; J. W. 
Manley, 39, Victoria Street, S. W., engineer; R. Bode, 25, Victoris 
Sweet, S.W., egent ; and A. Field, Kingecliffe, Woodville Road, New 
Barnet, contractor’s manager. The number of directors is not to be 
lem than two nor more than five. The first are J. W. Manley and 
J. H. Batten; qualification, £100 ordinary shares. 


Reason Manufacturing Company, Limited (64,701)- 
—This company was regi on January 5th, with a capital of 
£50090 in £1 shares, to acquire the business of the Reason Manu- 
factaring Company, Limited (incorporated 1891), to acquire from 
the Muteal Electric Trust, Limited, certain patente and patent rights 
relating to inventions connected with the distribution, measurement, 
and stilisstion of electrical energy, and to carry on the business of 
electrical engineers, electricians, and suppliers of electricity for all 
Eee The first subscribers (each with one share) are:—H. 

n, 6), Grand Parade, Brighton, engineer; W. Paddison, 150—4, 
Western Road, Brighton, draper; W. arp 13, Richmond Road, 

engineer; H. Ohier, 4, Stafford Road, Brighton, accountant ; 
J. V. Hobbs, 31, Qaeen’s Road, Brighton, estate agent; L. A. R. F. 
Keaward, 142, Westborne Street, Hove, clerk; F. M. Lewis, 36, West 
Hill Road, Brighton, electrician; and Н. O. Hughes, 7, York Villas, 
Dighton, secretary. Н Reason is the governing director, and 


msy retain office so as he holds one-fifth of the ed capital. 
Qaalifeation of ordinary directors, £100, or, baing a director of the 
Motual Electric Trust, Limited; remuneration as fixed by the 
company, | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Kalgeorlie Electric Power and Lighting Corporation, 
Limited (63,248) —This company's statutory return was filed on 
D.comber Nad, when 150,000 shares had been taken up out of a 
tominal capital of £325,000 in £1 shares (25,000 deferred). 58. per 
share has been ca) ad up, resulting in the receipt of £32,423 5e., leaving 
£506 153, in arrears. 


Winchester Electric Light and Power Compauy, 
limited (50,868).—This company's annual return was filed oa 
November 1st, when 2,207 shares had been taken up out of a nominal 
capital of £25,000 in £5 shares. £10,875 has been paid, l:aving £160 


Blackheath and Greenwich District Electric Light 
Company, Limited (47,875).—This company’s annual retarn was 
filed on December 13:b, when 101,200 shares had been taken up out 
of a nominal capital of £150,000 in £1 shares. 100,855 has been paid, 
leaving £345 in arrears. | 


SUPPLY STATION ACCOUNTS. 


Тни accounts «f the Islington Vestry electricity 
Islington supply undertaking indicate that the business is 
Vestry rapidly extending, ard as the electrical engineer, Mr. 
Electricity Albert Gay, rays, The results of the year's working 
Accounts. may be considered as satisfactory," and he is entitled 
to “kaye every confidence that the success of the 
undertaking is now assured.” The Islington Vestry is, however, one 
of the few undertakers who omit to attach to the yearly accounts the 
Board «f Trade form giving particulars of the units sold and load 
reached, and this is an omission we should like to see made gocd in 
future accounts. 
The increase in output and revenue is clearly shown by a table 
which appears in the yearly report attached to the accounts, and 
which is as follows :— f 


InoBEASB Over Previous YBAB. 
Total Units sold. 


Revenue. 


units sold. Number, Percentage. Amount. Percentage, 
1896 298,000 eu ess M "E 
1897 504.000 206.000 63 £4,716 62 
1898 911,000 408,000 81 £9,021 73 


A considerable reduction in price was mado to private consumers 
at tho end of 1837, and was therefore seriously felt by the depart- 
ment during the wh-le of 1898. 


General BTATRMENT. 
1897. 1898. Increase. 
£144,228 £188,518 £44 290 


Total capital expenditure 
pi 503,572 911,571 407,699 


Number of units soid ... 


Total maximum load ... 585 KW. 800 kW. 215 Kw. 
-Gross revenue £12,216 891,488 #9222 
Gross profit... КЕЕ £4,358 £9.092 24,734 
Average price per unit sold 5 594. 544d. — 154. 


The scale of charges was in 1897, we believe, 7¢., 6d., ard 5d. 
respectively for tbe first, second, and third hours’ daily use cf the 
maximum demanded supply and 4d. for further bours. This was 
reduced by the elimination of the 5d. ra‘e, and in 1898 the rates were 
7d , 6d., and 4d. As will be seen frem the Revenue Statement, this 
led to a drop cf 165d. per unit in the revenue derived from sale cf 
current. Meter rents appear at the same value per unit, but other 
sources of revenue have fallen by ‘03d. collectively, the total reduc- 
tion being at the rate of ‘18d. per unit. The average per unit sold 
still remains, however, as high as nearly 54d. The public lighting 
acccunted in 1898 for 403,012 unite, bringing in £8,396, against 
£4,030 in 1897. 

Rrvznus SrATEME3T. 


1898. 
Gross. Per unit. Gross. Per unit. Increase. 
Sale of current . 11.728 559d. £20,658 5 44d. — 164. 
Meter rents (less in- 
terest on deposits) 180 081. 293 08d ae 
Rents received and 
bank interest .. 71 13d. 444 114. - 02d. 
Sundry fees, ko. 37 02 1. 43 Old. —. 014. 
Gross rt venue £12216 582d. 891,438 5641. — 184. 


— — —— — — 


The costs of production show an increase of nearly wd. in the 
coal bill. No doubt this ів largely due to the coal strike, and the 
enhanced rates charged for coal which particularly affected the 
London stations. “Repairs,” as might be expected, have gone up, 


- but all the other items show a drop; this amounts to a jd. in the 


total costs. : 
Совт or Propvucrion. 
1897. 1889. 

— Gross. Per unit. Gross. P 975 Increase 

о se e e, e £2,393 1144. 44 61, 1:29d. +814. 
Өк water sud engine 783 37d. 1.222 ‘82d. — 054. 
Salaries and wages inourred 

in generation and distri- 1981 ‘94d. 2979 78d. — 164. 

bation. 
Repairs and maintenance of 

buildings, engines, boilere, | 561 271. 1087 »29d. + 024 

dynamos, &0. 

Work,’ costs ... 25.718 272d. £9,902 9:614. — 11d. 
Rent, rates and taxes = 4.7 2341. 665 18d. — 051. 
Мышцы! ас селе i 
© salaria : 

ineer, secretary, 7 916. 441. 1.043 27d. - 171. 
G eneral se amens 
5 ei 655 311. 612 17d. – 141. 
nsurance 
Otherexpenses.. .. .. 92 51 94 02d. - (31. 
Total costs . £7,058 8751. £12,346 8°25d. — 50d. 


— — — OERE 
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The two years’ accounts analysed show the turning point of the 
business from a net loss of over £300 to a net profit of over £2,200, 
and it may be noted that the increase in interest and redemption 
charges is almost exactly equal to the net profit for 1898. The under- 
taking is, therefore, well on the way to wipe out the accumulated net 
losses incurred since its incaption. 


PBorrr StaTEMENT. 


Interest on loans £3,621 £4,945 

Sinking fund for repayments .. 1,055 1,940 

Net profit carried forward —918° 2,207 
Gross profit ... £4.358 £9,092 


* Deficiency carried forward. 


CITY NOTER. 


Fleetwood and District Eleetric Light and Power 
Syndicate, Limited. 


Tum first annual meeting of this ree aur т held at Fleetwood 
коше сазе ago, Mr. J. G. Seed presiding. е directors’ report read 
as follows :— 


The directors beg to submit for the consideration of the share and debenture 
holders the enclosed balance-sheet and revenue account to December 81st, 1898. 
They have to report that the installation has now been almost completed, and 
it is hoped that a supply of electrical energy may be available for lighting and 
motive power before the end of March. Owing to the very great activity in the 
building and engineering trades, there has been some unavoidable delay in the 
completion of the various contracts. Everything has, however, been carried 
out to the complete satisfaction of Mr. F. Н. Medhurst, the syndicate's con- 
sulting engineer, 80 that the directors are confldent that, on completion of the 
whole scheme, the proprietors will be possessed of an efficient and thoroughly 
up io dae installation. All the streets of Fleetwood are to be electrically 
illuminated, and the demand by private consumers has, so far, been most 
encouraging. 


The report and balance-sheet were ad 


They expected the works to be finished 
long before March, although tbat was the time estimated in the 
report. There had been 109 applications, and the number of lights 
amounted to 2,700 or 2,800, exclusive of the town lighting. 


Stock Exchange Notices.—Applications have been made 


to the Btock Exchange Committee to appoint a special settling day - 


in and to grant a quotation to Bt. James's and Pall Mall Electric 
Light rx mp Limited— further issue of 8,020 ordinary shares of 
Eb each, fully paid, Nos. 52,081 to 60,100 ; and to allow the following 
securities to quoted in the Official List:—Western bil 
Oompany, Limited—further issue of 565 shares of £10 each, fully 
paid, Nos. 205,994 to 206,558. 


TRAFFIO REOXIPTS. 


Che Bristol Tramways and Company, Limited.—The 
week ending January bth, 1800, were 42,766 68, 24.) 
period, 1869, £2,506 4а. 0d. ; increase, £260 2s, 2d. 


Bi and Fieetwood Tramroad pompan The receipts for six days 
а January 6th, 1500, were 4140 17s. d. : конун f перо 


receipts for the 
corresponding 


eriod, 1899 (seven days), £166 9s, 64.; aggregate year 
40 178. 8A, 

The Ону and South London Rallway Company.—The receipts for the week 
ending January 7th, 1600, were 41,144; ditto January 8th, 1899, 21,148; 
increase 41. Miles open, 8]. 

The Tramways.—The for the week 
Janu @&h, 160, were Тв 19s. Id.; January ‘th, 41897 


ary 
4155 Os, 74.3 increase, £8 les. 6d. Total receipts to date, 1900 
14.; corresponding period, 1899, 2165 08. 74.; increase, 8 
18s. 6d. Miles of track open, 1900,8; 1999, 8. Car miles run, 1900, 4,948; 
1899, 4,179. Number of cars, 1900, 11; 1899, 11. \ 


U Oompany.—T'he ‘ for the five days ending 
Fri Janu 5th 100 were as follows: D. U. T. Oo, horse cars 
rre ты electro cur». .; D.8. D. Oo., electric cars, 


па, Soweto о ШШ: 84. 
is 40 lectrically, 4 
8 7, | мы к 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
Jan 7th, 1600. amounted to 455; corresponding week last yea’, 
21,349 ; increase, 4116. 60 


The Bouth Staffordshire Tramways Oompany.—The receipts for 5 da 
r Nig 1900, were 4406 4а. 84.; 5 days ending January Iu ied 
& 


STOCKS AND SHARES. 


: Wednesday Bvening. 

Win business still shows itself shy of returning to the general 
markets, the electrical departments cannot complain that they have 
been neglected as regards the small amount of orders which the Stock 
Exchange has received during the second week of the New Year. 
The dealers still complain that in the supply section they enly do one 
bargain a day, but this is more or less a figure of speech, one too 
well known in the House to excite anything more than a laugh. 

The tasier tendency of the Money Market, which we anti 
would become apparent as soon as the Old Year had been fairly dis- 
missed, is now the principal bull point in the markets. A growing 
feeling that the Bank rate cannot for long be maintained at 6 per 
oent. is a source of considerable strength. Indeed, without this possi- 
bility of a reduction in the official minimum it is not unlikely that a 
general fall would have taken place again this week. The outlook for the 
British arms in the Transvaal is regarded in the Stock Exchange with 
unmixed anxiety, nor was the success achieved by Ganeral White last 
Saturday sufficient to entirely remove the bad impression created 
by the progress of the war up to the present. With the war horizon 
so clouded, 16 is not likely that capitalists, large or small, will come 
forward to support investments which they know perfectly well are 
at the mercy of events in the Transvaal. 

Among the securities which in our last week's article in this 
column we alluded to as being worthy of attention at the present tims 
of depression was Eastern Telegraph Ordinary stock. A rise of 1 
per cent. has been registered on the week, and several investment 
orders have come into the market during the last few days. Various 
reports have been circulated with regard to stoppages on one or other 
of the company’s lines to South Africa, but we fancy that these delays 
are caused as much by the censor as the elements. Notwi 
this, the Eastern Company is doing excellent business, and its twin 
sister, tho China Oompany, is sharing its prosperity to a great 
extent. Some decline has taken place in Anglo-American Telegraph 
descriptions, both the A" ard " B" stccks having suffered in con- 
sequence of the various shake-outs in the American railway market. 
Commercial Cable 4 per cent. Debenture stock has slightly improved. 
Great Northern, of Oopenhagen, now quoted сг coupon, has shed a 
point. 

Turning to the electrical supply division, the changes that have 
occurred are chiefly in the downward direction, occasioned by sales 
of small parcels of shares in a market by no means anxious to have 
more stock on its books until 16 shall have worked off some of that 
which is already there. Oity of London Preference were marked 
down 10s. on the mere appearance of a possible seller. Metropolitans 
have risen to the same extent, the company's supporters professing to 
view the Marylebone situation with satisfaction. St. James's and 
Pall Mall have dropped a point, and South London Electricity now 
figures in the list with а quotation 53, wider than it was last week; 
in other words, a loss of ith. There is a quiet demand for West- 
minsters on behalf of those who state that the company's dividend 
next month will be better than that of the corresponding period in 
1899. Brompton and Kensington Ordinary have eased off, but there 
is no change to report in the Preference. | 

Little or nothing has been doing in the railway or traction markets. 
With reference to the former, people are waiting for the dividends 
and reports of the companies before operating either way, and in а 
few weeks’ time at most the declarations will be made. British 
Electric Traction Ordinary are still 153, but the Preference have 
come into favour, and at 19} show a rise of the fraction. 

In the miscellancous list a fall of 5s. has reduced the price of 
Edison & Swan “ A” shares, which have been a heavy market for 
some time past. India-Rubber and Gutta-Percha shares have 
declined. Oaloutta tramways shares are disappointing the hopes of 
their holders inasmuch as the price does not improve, although the 
long-standing quarrel between the company and the Calcutta Oor- 
poration is said to be satisfactorily settled. When the South 
African quarrel becomes the same, these shares should advance in 
value. The liquidators of the London Tramways Oompany are pro- 
posing to apply to the Oourt for power to distribute another £2 per 
share to holders, and to also divide the remaining profits. In the 
Btock Exchange tbe general idca is that shareholders should get 
another £4 or £4 10s. (which would include the proposed distribu- 
tion) but the dealers will not back their opinion so far as to make a 
price in the company's shares, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
.| Business done 
a 


Cl ering 


Highest.| Lowest 
124,470: African Direct Telegraph, 4 Y — one -T e. | 100 m ids 
25,000 | Amason Telegraph, Dur 10 8— 4 T . 
125,000 Do. do. 5 % Debs., "Мов. 1 to 1,250 Red 100 85 — 90 S 
906, DOUN жр тео Telegraph 006 ees [III saa 64 — 6 64} 64 
8,047, € i do. 6% Pref. eee eee eee 113 —115 115} 114 
8,047,230 Do. do. erred... .. , Stook 17 — 174 | 178| 1 
205,151 | Brazilian Submarine Telegra е: 141— 143 1+5] 14% 
z e со. 1 in 46 Debs. 2nd series, 1906 eee | 100 : s TI 0 
Сън Telephone, 08. e.o eos eve eee — eve 00 
0,000,000% M Cable oe „ $100 | 8 165 —175 ees 
1,882, 5232 do. Sterling 500 year 4 % Deb. Stock Red. Stock 1084 | 102 
234,850 Consolidated Telephone ction and Manufacturing | 10/. eee - 
36,000 Cuba 900 oo eee eee coe 000 eee 10 де; 00 0 
6,000 т, Do. 10 y 4 Pref. ITI eee eve TI] TT 10 10 19 — 20 00 Ty) 
12,961 Direct ee eee eee 009 Т 5 4 — б ove 
6,000 Do. do. 10 Cum. Pref. soo ee 9 — 10 606 
30,000 Do. e 44 Debs. ee ee eee 50 101—10695xd 101 —10695 
00,710) Direct United States Cable WE d 114— 12 111— 12 i| 118 
120,000 | Direct West India a Cable 5: 4 2 De... o s | 100 99 —102 xd| 99 —102 " 
4,000,000 | Eastern Telegraph, "ER 148 —153 | 151 | 147} 
pid ns — Debs. 1 К 1899 100 6 8 eee eee 96 — 99 98 
| в., ble August, 1 100 | MD ше: эшк NU 
L > Aa - Mort. Deb. repayable Red. eee ТТ! Stock 4 eee 116 —120 eos eee 
280,008 China Telegraph ... | 10 | 7 144— 15 16 | 14 


16, 200 m 6 J (hus. Gor Bab Sub.) Deb. 3 
drgs., reg. 11,040, 8,976 4,896 


64, UOS Do. do. W 1 1 5, кы ues 100 5 e T TT) 
830,000 Do. 50% ‚ |Btock 116 —121 m p 
85, "m ih Alen Telegra в ? Mort. Deb., 100 
do. do. a wear ee : M ыы 
46,500 2,844 to 5, 100 А T 
300,0 0 Debs., Clee! 1 to 8,000, red. 1909 100 101 —104 rm 000 
00,0001 25 TAN Debs. = Zub.) 1—8,000 | 25 SD e 
180,297 Globe Тотар ee eee TT TT 10 104— 11 11 1 
180,043 e uw ш 14j— 151 153 1 


F 


17,000 Вогореап Telegraph .. е 


150,000 Great No 4. 7 722 10 
86,300 Halber and! Bermuda rv A Ist Mort. Pact } 100 

e| 25 
100,000{ London Platino-Brazilian Telegra ,6 % Debs. .. „ | 100 


71,000 | Montevideo Telephone, ише, rd., Nos. 1 to 71,000 . $ à m ee 
84,000 Do. 595 Pref., Nos. 1 to 84,000 m " 1 AN. ACA 
490,000 | National 5 1 to «X, 000 T vee - - 9 6 8 — 5} 518 5 
15.000 6 % Cum. Ist Pref. ... ove - 6 6 14 — 15 m . 

15,000 Do. - 6% Cum. 3nd Pref. 6 6 14 — 15 
260,000 S 5 V Non-cum. 8rd 1 Prof., 1 to 350,000 5 б 54— 58 58 53 
1,820,471 84 % Deb. Stock Red 815 | 83 98 —100 
1 Orienial Telephone Telephone and Bleo., Nos. 1 to 171,504, fally paid б 5 $— 1 - 
100,000} Pacific and European Tel., 4 Y Guar. Debs., 1 to 1,000... 4 4 e 
11,889 Reuter’s ees eee eee eee eee 000 eee eet б 5 7 — 8 , 
E Gai on iy um Trust [II eee eee eee °з 0 5% * 125 —180 4i 600 
nited ver te Telephone eee eee 966 6 5 soe 
151, A Do. do. 8 e. ИІ eee eee ове oe 1024 eee 
300,000 West African Telegraph, 5 Y De T T 5% % 99 —102 isi 
80,008 West Coast of America, Nos. 1—80,000 and 58,001—58 008 eee ІІ 1 eee eee 
150,000 4% Debs., 1—1, 500 e Bras. Sub. Tel. eee eee 
989,021 | Western and B 4 Stock Red. ... |8 ee oe 
88,821 | West Indis "AM is i— 1i , T 
84,568 do, do, 6 Ф Cum. Ist Pref. ... 91— 9% | 9H 
4,000 Do. do. e 6 Y Cum. and Pref. ... — 8 . vee 
80,000 Do. ee 


Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19701 4 7 8 
Charing Oross and Strand | Hlectricity pert че зо 6 & 1 8 * 91— 104 сло ae 
an u y 900 eee 9 — 9 est 
20,000 Do. do. do. do. Nos. . eec ees eee d 104 E: b ee? 
— oa do. 4450 um. Pref өзө 69 * ^ 7 — 6 ee à oe 
y» °› 5 { Б 8 eee 
Do. Y Deb. 'Btook Red... 4b 4b ese 109 —111 109 —111 ee 
Оњу of London E ting, Ord. 40,001—100,000 eee 7 10 6 10 mens 11 10 — 11 0 ee 
Do. бф Deb. Pref., 1 to 40,000 . 6 6 6 18 — 14 121— 1 
Do. 5% Deb. Stock, Scrip. (iss. si #116) all paid ‘ll paid 5 5 |5 .. (123 —127 xd|122 —127 1263 128 
County of Lond. & Brusb Prov. E =. 400 м | ni | 10 — 11 10 — 11 104 | ... 
Do do do 6% 40,001—60,000 69,169,|69;, 18 — 14 |18— 14 1839 „ 
Do. 44% Deb. Stock, OL. Certs (all paid) Rd. coe . eee eos 107 —110 xd 107 — 110 oes eee 
Edmundsons Elec. Corp., Ord. Shares oes toc eon 5 % 7 % 44 — 54 mms ' 
London Electric Supply Corporation, Limited, Ord. pear ids s 21— 
Foe or eee eee % 53 xS 0 6 T, 
do. 4% lst Mt. Db. Stock Rd. lud. s [02—104 102 —104 | 101 
63,500 e 101 to 62,500 B %.. .. 6% e F 6 J 18 — 14 133 — 143 143 14 
Do. BO] to 85000... Boii áx | a 16 — 14 | 18 — М 
Mortgage De ET » |116 —118 ха116 —118 
Notting Hill — Tiet Ord 06 eee 4 6 6 154— 163 164— 163 0 
Bt. James's and Pall Mall EI Light, Ord 0% 166% 14 15 — 16 14 — 16 es 
Do. do. 7% Prel., 20,081 to 40,080 7 77 7 9 — A 9 — 94 | 
South London Rlectricity Supp y, Ord. ee eee TT TIT 006 44 — 4 — ITI) ТТ! 
Westminster ЖШесызо Supply, t o. 101 to 80,000 s 9 J 12 J 129, |134— 144 |184— 144 | 14 | 13% 


* Babjeot to Founder’s Shares. 1 Часы са LITERS Р tock Exchange. 
otherwise stated all shares Dividends paid in deferred bei a 
— VVV R 
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SHARE LIST OF ELEOTRIOCOAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock 
Present AME or for 3 
Issue. N * еке the last three years. Quos 8rd. Jan. 10th. 
1996. 
60,000 | Aluminium А” shares, Nos. 1—60,000 ... jac % 1 | 10 95| 10 €| ... 22— 84 = 
90,000 Do. 42 V lst Mort. Deb. Stock Red. eee ees Stock eee . eee 95 —100 96 —100 
80,000 | British Blectrio Traction РЕ ssl. 10 ае — 6 15 — 16 15 — 16 
80,000 Do. 35 8 а Pref. 80,001—00,000 10 Ys ; .. | 124— 18 121— 1384 
200,000 Do. erpetual Debenture Btook ... Stock . 1125 —128 |125 —128 
40, 000 British ane Wire oA. lee 1to40,000  .. ves 5 11 194 | 114— 124 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27,500 5 | 64— 62 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 .. гә 8! яй T ы С 1 lg— 2 
90,000 Do do. Non-cum. 6 Pref., 1 to 90,000 2| 4 * 6 22— 28 
125,0001 Do. do. Perp. Deb. Stock . [Stock .. 1110 9 us 110 —115 
50,000 Do. do. 2nd Deb. Stock Red. i ws we» |102 —105 xd|102 —105 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 . 5 10 0 * 134% 16 5% 121— 133 123 — 133 
20, 000 Do. do. 5% Cum. Pref. — Oixd| 51— 5$ 
90,000 Do. do. 4à 95 1st Mort. Deb. Stock Red. Шс "T see 110 —115 xd|110 —115 
213,533 | Central London Railway, . Bhares E s | 10| ... m ies 91— 10 xd} 9)— 10 
61,083 Do. do. Pref. half. shares ово 5 eon eee [IIl 5 xd 44— 5 
71,447 Do. do. Def. do. eee б 5 coe eee es 4 EE 5 ха 44 — 5 
555,000 | City and South London Railway .. Stock) IN Y ЦУ 23759 — 62 59 — 62 
37,000 | Do. do. Ord. shares, Nos. 22, BOL to 60,00 £5 108. ра. 10 | ... En sss 41— 54 1— 51 
82,008 pone & Co., Nos. 1 to 88, os реш, А Т B:T uus ies ius 8j— 4 84— 4 
о, 5 st Mort. to 900 
100,009 2200 and 901 to 11,000 of £50 Red . 101 ха 98 —101 
99,261 dison & Swan Utd. EL Let. cA” shares, £3 pd. I to 99,261 5 БФ 6 6 @ 2 — 11— 2} 
17,139 Do. do. ** А" Shares, 01—017,189 5 6 6 34— 8$— 4i 
844, Do. do. "x 4 95 Deb. Stock Red. ...| 100 wie .. | 98 — 96 xd} 93 — 96 
112,100 | Electric Construction, 1 to 112,100 ... T" ёва 2 5 $ 6 @ 6 @ lj— 2 li— 23 
25,000 Ро. до. 1 Oum. Pref., 1 to 25,000 ...| 2| 7 7 7 2ł— 83 | 21— 34 
140,800 Do. do. Perp. 1st Mort. Deb. Btock ses Stock ene eee eve 104 —107 104 —107 
91,196 Elmore's Patent Gopper D iting, 1 1 to 70,000 ТҮ eee 2 ee TIT eos 8— á ü TT 
9,0001 | Greenwood & Batley, 7 J Gum ; 1 to 9,000 oe 10 7 7 7 10 — 12 10 — 12 
80,000 Нез (W. Т. in Works 15, Ord. ace "e 5 | 10 12 14 12 — 18 12 — 18 
15,000 do. 4 Pref. eee [T^ Y 5 7 7 7 5 — 5 = E 
50,000 Do. do. do. 4 Mort. Deb. Stook... Stock é$ 4h —. 111 —114 |111 —114 
50,000 India- Rubber, Gutta- Percha and Telegraph Works ..| 10 | 10 10 10% aa- 214xd| 20] — 214 
800,000 Do. do. do. 4 95 lst Mort. Debs. | 100 dx —104 |100 —104 
87,500 Liverpool Overhead Railway, Ord. ... ..  ..  ..| 10] 27% 8i 8} pm 8) 84 — 82 
10,000 е до. Pref., 0 peid eee eee 10 5 5 5 123— 183 18 — 181 
87,850 | Telegraph Construction and Maintenance . X oe | 12| 15 15 15 84 — 88 35 —. 39 
160,000 Do. 4% Deb. Bds. Nos. 1 tol, 500 Red. 1909. 100 | ... 888 wee |102 —105 xdjl02 —105 
18,400 Telegraph Man ; Ord. Nos. 6,001 to 20,000 ecc d 5 ees eos ees 9 == 10 9 — 10 eee eee 
18,400 Do. 59, Cm. Prf. Nos. 6,601 to 20,000 5 ee ee eee Bb-— 6 Б 6 6.9 eos 
б40,0001 Waterloo and City Railway, Ord. Stock  ... see 100 ; 8 |101 —104 101 —104 i 
P ess otherwise stated a shares аге folly pala; 


changa. t U 
ds marked § are а year consisting of the latter part of C 


LATEST PROCURABLE QUOTATIONS OF ш NOT OFFICIALLY QUOTED. E 
ы: ham Electric Su ; £5 (fall а) 8—10. Blectric Shares 
возна and оао Y, Debentures of / 00, 34 107. к 57525 id) 12137 let Preference 0 6%, £5 
National Electric Free Wiring, 10s. paid. 58.—78. 3 5 104—107. Dividend, 1808, 
Oldham, o and Hyde Electric (£10 pd.), Ord., 18—19. 


do. Pref. (£10 pd ). 10311. Kidderminster ud Die Dieci Electrio, Pref. (£6 pd.), 6—64 
Bmithfeld Market ings 3—14. T. Parker, £10 (fully paid), 18$. 
From Birmingham Share List. Bank rate of discount 6 per cent. (November 30th, 1899). 


MARKET QUOTATIONS, Wednesday, January 10th. 
METALS, 0. (continued). 


CHEMICALS. &oc. Tbis week. | Last week. ense о; 


г DOMIN moa e? °з ee per ib. 8, ee 
* oe ЖІ е. рег . e eo 
a Acid, 5 T . per сті. 6/- e oe g Copper Bars oe e. per ton £82 £8 dec 
a „ N s. eo . DOr owh. а. A ee f „ Wire (basis price) .. per lb. p^ T 
a „ Orxalic. . per ow. n [^ s f „% Sheet .. .. per ton £3 deo. 
а „ Bulphurio .. eo  .. per owt 5% „ Бой .. ое е per ton £82 £8 dec. 
а Amm © 05 „„ per OWS, 40/- 40'- i3 я German Silver Wire .. .. per lb. 1/6 - 
а Ammonia, Muriate (crystal) .. рег ton £29 8:9 : h Gutta- . per lb. 77 
а, " . per ton £91 £31 h India-rubber, fine e. peor lb, | 4/6} to 4/74 А 
2 Biseiphids at O eo per ton £6 10 £6 1 . $ Iron, Charcoal Sheets .. . per ton £18 eis 
a Bisulphide of Oarbon .. . per ton 415 415 „ Pig (Cleveland warrants) per ton 66/4 1/10 inc. 
а Borax T А T per ton 416 10 410 10 ; б» according tosise per ton - 
a Bensole n oe oo ee per gal. 92 40 és $ „ Вогар, heavy se .. per ton 70/- to 72 6 ` 
4 н | lo) eo өө per gal. 5 ee „ Wire vanised No. 8.. per ton £14 5 E 
а В phate.. ee ee per 895 10 £96 10 ee 9 Load, Ingot ee ee per ton 816 12 6 e. 
a Nitrate oe ee рет ton £926 £25 ee f n н Sheet .. .. per ton 418 А 
a2 „ te eo • per ton 81 281 es F per lb. g&- . 
a Peroxide ..  .. . per ton 571 10 £97 10 is g Mero . per bott £9 12°6 Р 
Meth lated Spirit , s. pergal.| 39 9/9 2. 4 Mica (in original cases) small per Ib. | $d. to : 
Na a, vent (90 % at 4 js n peers per lb. | 1/9 to 4 
Potash, Bick C wa. Ms 4 o hor Br Per Ip. tit to E 
a е . ee . 
а n Саша (96/80 % 2s per ton 594 2% >, $ ci nse, pi lain castings per To: 1/1 to ds 
A Bisulphate ..  .. per ton 25 65, m 7 " rl'd str'p & sheet per Ib. fmt oe 
ee eo per o » * ы ee 0 um .. oe ee Фә | Ов, ee 
Sulphate of ‘Magnesia .. ee per ton 84 10 4410 oe Silicium Bronse Wire se Per ib. 902. 0 T 
a Bulphur, Sablimed Flowers per юп £6 $6 oe Magnet, aco’d’g to desc'p'n p. ton T 
a " Recovered „ ee pet ton 25 1518 i» 1 Steel, Magnet, in as 5 di io tii T 
o еа ee ee oe 
sods, Caustic (white ю%) :: per on 41 10 47 10 ds g Tin, block. «+ per ton nom, deo 
ee ee ee per ton £8 £8 ee g » foil ee oe в ee per Jb 1/7 eo 
в „ Bichromate, casks per lb. 434, 413. s я wire Nos.10016 .. .. per lb. 1/8 : 
METALS, &о P White Anti - friction 
nidi “ White Ant” brand р 00 £40 to £70 | £40 to £70 es 
Aluminium Wire, in ton lots.. per ton £234 £234 -— j Yarns, Cotton е 101b, bund prag 7 1 .. 
b i Sheet, in ton lots.. per ton #191 #191 . “„ Be lea. . 
p Babblit's metal ingots .. .. per ton | £70to £125 sd tac „ Hemp,8ply10ibs.... Deeds T 
с Brass (rolled metal 2 to 19”) basis per Ib. 8d. s n 5 per Ib. 4. oe 
e „ Wube(brased) .. .. per lb. 104. 104. Д Jute, 180 lbs. ro .. рег ton 214 214 $ 
с „ Wire, basis per ld. 81d. dad. k Zino, Sheet (Vielle Montagne bnd.) p. t.] £23 9 nett. | £24 5 nett.] 161. dec. 
peda v supplied by Quotations su Quotations su 
erg. H. Boor 4 Oo. f The inkl Robber, Gutta-Percha, and * Messrs. J: 
b The British Aluminium Company, Ltd, Telegraph Works Oompany, Led. m Messrs. W. T. Glover & Oo., Ltd. 
c Mesar. Thos. Bolton & Mesars, Janes & я А & Sons. 
d Messrs. F. Wiggins & Sons | f Messrs. Jackson & ТШ. | o Messrs. Johnson, Matshey & Oo. Ltd, 
| Messrs. Bolling & Lowe. | э Phe Phosphor Bronse Company, Lid, 
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ON THE PROTEOTION OF ELECTRIC POWER 
TRANSMISSIONS FROM LIGHTNING.” 


Bv J. T. MORRIS. 


| (Continued from page 28.) 

The Thury Lightning Arrester.— M. Thury, as is well known, has 
designed and perfected, in its practical working, a system of dis- 
tribution of power over scattered districts by means of a continuous 

of constant value; variations in demand of power required 
met by varying the voltage. This system of series constant 
current motors is in use at Genoa, the Val-de-Travers station, near 
Neucb itel, and in other places. | 

At the Val-de-Travers station, the capacity of which is about 
900 K.., a constant current of 65 amperes is maintained in the circuit, 
which is nearly 22 miles in length. The voltage ranges up to 10,400 
volts at full load. 

Now, considering that a continuous current aro is more difficult to 
break than an alternating one of the same voltage, it is by no means 
extraordinary that it was found difficult to protect these lines from 

Probably the reason why an alternate 
carrent arc is more easy to interrupt is because the current 
strength passes through sero value, it may be a hundred times 


Fia 7.—THuay LIGHTNING ARRESTER. 


each second. By the use of the Thury lightning arrester (fig. 7); 
this difficulty has been overcome, as it proves very efficient in its 
practical working. . 

This arrester consists of an arm, д, 2 feet in length, made of channel - 
shaped section, and placed in an upright position, having a pivot, o, 
near its lower end. This arm is provided with a set of 
points a£ each end, those at the upper end ccnsisting of ordinary 
arc light carbons, D. Oppcsite the ends of this arm are placed similar 
seta of points, the upper set being connected to the line, L, whilst 
the lower set are earthed. Across the lower air gap, B, are placed the 
an electro-magnef, м. The lightning discharge goes straight 
means of the upper spark рар, lever, and lower spark gap. 

the current from the line follows, it passes round the coils of the 
electro-magnet, attracts ite armature, r, which is attached to the lever, 
aad so canses the arm to fly out, thereby breaking the arc, after which 
it returns automatically to its original position. 


Ё 
R 


Fic. 8.—" Am-Brast” LIGHTNING ARRESTER. 


2. Arc extinguished by sudden expansion of air actuating a switch. 

The atr-blast lightning arrester depends for its action on this prin- 
ciple. A section cf it is shown in fig. 8. It consists of a pair of 
L-ehaped pivoted arms, the free ends of which pass quite loosely 
through two holes in the opposite sides of an inverted keystone- 
shaped chamber. Short pieces of carbon are fixed in the ends of 
these levers, one being earthed and the other connected to the line. 
Ia the normal position these carbons are separated by a small air gap, 


* Paper read at а students’ meeting of the Institution of Civil 
i , 1898. Awarded a “ Miller” prize. 
- t The? Rectrician, September 11th, 1896, p. 092. 


but when a discharge passes to earth across the air gap, the moment 
the line current follows, the arc formed ек the air ac suddenly 
that the arms fly out with t rapidity, thereby breaking the arc 
and on striking the stops they rebound, and immediately return to 
their original position, when they are ready again. for a fresh dis- 


Fig. 3.— Aia-DnLasr" LIGHTNING ARBESTEB, SHOWING 
INTERRUPTION OF SHOaT CiBOUrT. 


Fig. 9 is reproduced from a photograph of an arrester of a slightly 
different type, taken during the interruption of a short cirouit. In 
it the earth plate is connected to a block in the middle of the 
chamber, and the two levers are connected respectively to the two 

This of arrester has the objection that it contains moving 
parts, w are liable at times to get out of order; it is used, 
however, with considerable success on many power circuits in the 
United States. : 

3. Arc extingaished by sub-division. 

An example which illustrates this principle is found in the 
Oerlikon condenser lightning arrester (sec figs. 10.and 11.) A number 
of discs of sheet-iron, interleaved with discs of mica of exactly the 
same diameter, are threaded on to and insulated from a central 


-—* * = 
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Еа. 10.—OERLIKON CONDENSER LIGHTNING ARRESTER. 


indle. These. are then fixed in a suitable clamp, the two outer 
discs being respectively connected as usual, the one to the line, the 
other to earth. The ar ment acts as a kind of condenser and 
so tends to facilitate the discharge of the high potential current, 
which leaps in a series of small sparks from edge to edge of the 
iron disos, over the edge of each mica disc, and so to earth; but 
the spark being divided into such a number of minute discharges, 
the aro which would be maintained by the power current, is 
practically unable to form. It is probable that part of the 
action is due to the heat being conducted rapidly away oy the 
metallic discs. By practical experience it has been dem that 
for the protection of 2,000-volt circuits, 30 iron disos are required, 
while for circuits of 5,000 volts, 45 are necessary. > These 
arresters can be used either for alternating or continuous currents, 
and a large number of them are employed. They have this advantage, 
unlike those previously described, that their action does not depend 
on the arc being started. They get rid of any excessive potential 
difference, without affecting the line currents. Oa the other hand, 
there is this drawback, that by the time a great number of discharges 
bave passed to earth, some of the plates have beaded together at the 
edges, and they must then be replaced, else before long the line will 
be permanently earthed by them. 
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centre, and can be turned to a fresh surface to each other by 
adjustment of the screw which holds the cylinder in 

ныша шеш шош се р у шеп Niagara- 
Buffalo transmission, and are now used extensively in trans- 


terminal. 
This modification has the advantage that when the total length of 
air gap is insufficient to allow the arrester to work properly it auto- 
y inserts a new air gap in series with the rest, through the 
blowing of one of the fuses by the line current. 


R 


L я 


Fra. 11.—OnmnL:kow Оонрвинва LiGHTNING ARRESTER ron 
Отвооттв UP TO 5,000 vors. 


su by its end, and the uppermost disc is connected to 
alme. Tie lower disc, which rests on the glass shoulder, is con- 


In its usual working the lightning discharge leaps by а series of VVV 
small sparks from disc to disc and then to earth; but if an abnormally Fig. 18.— Or e аа НОВТ Чар 
heavy мом dots occur, and the line carrent following maintains автана =e 

an АГС, e eo generated oauses glass break, Tbis form of the arrester would therefore require lass frequent in- 
the discs and earth connection fall away, and so destroy the arc. The spection than the pattern first described. БЕ 

arrester then has to be reset and the parts replaced. It has the advan- 5. Aro extinguished by tendency of heated air to rise, combined 
VVVVVVVVV 10 discover whether it with action of current in conductor on ато. 


Aro extinguished by contact with mass of metal. | 
The “Short Gap” or "Wirt" lightning arrester is the chief 


Fig. 14.—Bimsumss LIGHTNING ABRESTER.®* 


Stemens Lightning Arrester.—This form of arrester, represented in 
figs. 14 and 15, consists of two wires or rods, p! D?, fig. 14, of copper 
or other suitable material, of curved form, which are carried by 
insalators, 1! 1. The lower ends of the rods'are fixed in metal caps, 


Fia, 12.—“ Вновт ЧАР” LIGHTNING ÁBRESTSR FOR A 1,000-voLT 
ALTERNATE CunBENT CIBOUIT. 


In series with the cylinders is placed a non-induotive resist- 
anoe, in the form of a straight rod, consisting chiefly of carbon, 
the lower end being earthed. The object of this resistance is to limit 
the short circuit current t h the arrester when an arc starts. In 
the action of the arrester the metal cylinders chill the arc, so 
that on reversal of the current the arc is ex 

For circuits of higher vol more cylinders are placed in series. 
Fig. 13 shows diagramma y the method of connecting these 
arresters for alternate current circuits from 10,000 to 13,000 volte, 
from which it will be seen thats row of 40 8 used, 
each cylinder being ted from its neighbour у чш air gap of 2, 
inch. Thespark gaps the cylinders should be occasionally in- 
spected to make certain that the original spaces of уу inch have not 
been reduced either by heavy disc or by d 


ust. => . ͤ e NNER OSS 
The cylinders are each supported by a metal rod through the * From Patent Specification No. 2,106, 1896, Fig. 3. 
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other, the extreme 
is connected to the 


line starts an arc between p! and p?, which travels 
upwards between parallel and diverging 
its length in so doing, until the voltage of the circuit is no longer 


is due in great part to the upward rush of heated air produced by the 
heat of the arc, which carries the ‘arc upwards; and in a lesser degree 
to the electro-dynamic action of the current in the rods, on the cur- 
rent in the arc. 

These arresters are in use in many stations on the Oontinent, and 


the arc. 


g 
} 
4 


epended upon in the end to 
(To be continued.) 


COST OF POWER FOR ELECTRIC 
RAILWAYS. 


We reprint from the Street Railway Review, of Ohicago, the follow- 
7. Cae tee power for electric railways, 


desired. Such a check becomes more difficult when it is desirable to 
ascertain the performances of particular boilers, and the coal supply 
is common to all boilers; but by assigning particular hed car- 
loads of coal to the particular boilers, without any intimation to the 
firemen that they are being watched, it may be possible to ascertain 
the average performance of the boilers used for the cular 
purpose. Preliminary experiments of this kind, conducted without 
notice to employés, and continued through a long period, will 
farnish a basis for comparison with elaborate tests, and it will then 
be possible to point out ciearly where the several losses have taken 
place, and the testing engineer will get the credit for the saving 
shown.” 


AN AMERICAN PACIFIC CABLE.“ 
Br GEORGE OWEN SQUIER. 


Іт is interesting to note that the idea of а trans-Pacifio submarine 
cable was first esed and considered by the late Oyrus W. Field 
nearly 30 years ago. The scheme of Mr. Field and his associates 
involved a ronte from Oalifornia vid Alaska and the Aleutian Islands 
to Japan. Since that date, the subject in some form has been almost 
constantly before this country and Great Britain. This question has 


the output measured by watt-hour-meter in each case :— been discussed in the 52nd, 54th and 55th Congresses, in each of 
| | 
Cost of electrical output per xw.-hour— Cents. JI. Gall Pri {| 
Monthly о lubri. | Lbs. hbe. fel. | 
Rtation. Monik, ou ut, | — : cylinder cating oil water De per ton | Kind of fuel. 
* | xw.-hours. upplies, 10, r |per 5 о 
Fuel, Е г. * Water. Repairs.| Total. im hour „1000 Е coal азы ш? | 
Y o 0. | July |1439006 | 271 | 169 | .031 | 032 | 026 | .529 | 399 | 109 |1177 | 251 $2.16 | Bituminous 
11 Ang. | 1,410,678 | 263 | 175 | 042 | 032 | 688 551 | 407 .. | 1188 | 251 | 210 i 
4 * — July 1.377,60 | .380 | 181 | 031 | 031 |.030 aE 147 | 949 | 453 | 168 
5. Do. do. | Aug. | 1,363,511 | .975 | 190 | .029 | 030 035 .659 | 400 | 405 443|169 | Е 
600. | Jaly | 611090 | .N79 | .237 | 084 | .. | 285 1135 | .. s | 241| 7024! Ой 
& .. .. . . Aug. 388.952 .59) 250 051 | ... |.255 1146 | | | 24) 7575 Я 
& .. .... July 806.814) 607 | 261 | 018 .052 | O10 943 ie s | n .. | Bituminous 
3. | Ang. | 856,723 | 612 | .240 093 050 | O14 | .938 .. | | | BEP 
9. ... July | 670135 | 429 | 194 | .017 | 036 | .003 ' 680 | ... | oe ы 
9... Aug. | 666.325 | 458 | .202 | .023 | 035 | Oll 70 TR : 
10. " July | 454914 262 | 192 | сов | оп | 0191 419-177 222. 4% 1% „ 
. + : 1 ‘ " 
10 | 454,122 | 319 125 | 006 | os E 4808 | 19 | 2-2 pn 110 | „ 
' : + : 
| | | | i 
Miscellaneous, 004. f Engines. t Generators. { Miscellaneous, .001. Cost of oil per barrel. 


DISCREPANCY BETWEEN OOMMERCIAL 
AND EXPERIMENTAL RESULTS IN BOILER 
TESTS. 


Tus following is a reprint of A dix 25 to th hi “pti ree 
Code for Boiler Tests (American Bocloty of Mechanical gineers) by 
Dr. Obarles E. Emery. | » 


some cases the broad question is 
y be accomplished 


by installing 
machinery; but generally it 
what can be done to Prodis aring with the 


Ia both these cases 16 is necessary to ascer- 
tain the average cost of the work done 5 
t 


ле irise rim in fact, generally, this importan will not bs 
by an elaborate trial, for the reason that everything will 
pat in order for the test, and all details of the trial be conducted 
C average carelessness or want of skill 
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time, and compared 

the time of the trial, the 
be one-eighth to one-third less 
possible to tell what had caused 
whether it was 
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Me ay nian. rte ear te 
way p А uently the compa of t 
the factory with the coal балю will not be euficentiy 
accurate, and it will be necessary to devise some corresponding ch 
which erfere with the regular routine of the establishment, 


a 


which effort was made looking towards laying a cable at least as far 
as the Hawaiian Islands. 

In a special message to Oongress, dated February 10th, 1899, the 
President says :— 

As а consequence of the ratification of the treaty of peace between the 
United States and Spain, and ite expected ratification by the Spanish Govern- 
ment, the United States will come into possession of the Philippine Islands, on 
the farther shore of the Pacific. Тһе Hawaiian Islands and Guam ming 
United States territory, and forming convenient stopping places on the way 
across the sea, the necessity for speedy cable communication between the 
United States and all these Pacific islands has become imperative. Such com- 
munication should be established in such a way as to wholly under the 
control of the United States, whether in time of peace or of war. At present 
the Philippines can be reached only by cables which pass through many foreign 
countries, and the Hawaiian Islands and Guam can only be communicated with 
by steamers, involving delays in each instance of at least a week. The present 
condition should not be allowed to continue for a moment longer than is abso- 
lutely necessary. 

The idca of & British Pacific cable, connecting the Dominion of 
Oanada with the Australasian colonies, almost from the first has been 
discussed from a national standpoint. Her Majesty's Government 
and the colonial governments most concerned, have been urged from 
time to time to consider the matter in its strategic and commercial 
aspects. Two colonial conferences, in 1887 and 1894, were largely 
occupied with this subject, as evidenced by the exhaustive blue books 
which record their pro The Dominion Goverament took 
the matter up in 1893-4, and invited the most reputable firms in 
world to submit estimates for construction and laying. 


recently having been reported as joining with England in pledging 
themselves to the enterprise as a Government undertaking. 


* A paper presented at the 138th meeting of the American Insti- 
tute of al Engineers, New York and Ohicago, December 27th, 
1899. [We are indebted to Mr. R. W. Pope, the secretary of the 
Institute for proofs of this paper.— Eps. ETO. Rav.] 
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The proposed route with surface distances involved, is shown on 
the scoom рар map, and is from Vancouver to Fanning Island, 
tbenoe to the Fiji Islands, thence to Norfolk Island, and from there 
bifurcating to New Zealand and Qaeensiand. 

Since a Pacific cable will at last complete the telegraphic circuit of 
the globe, it will give the peculiar advantage of placing each point 
thereon in cable connection with every other t by (wo distinct 
routes either east or west. | 

The cardinal idea in the British system has been that all State 
cables shall touch only British soil, and this principle has placed 
British cable traffic in the Pacific forever at a vantage over the 
Amerícan cable for the reason tbat tlie only available route involves & 
single epan of cable from Vancouver to Fanning Island, over 3,500 


s. 


P. S. PACIFIC CABLE 
| PROPOSED UNITED STATES 


PACIFIC CABLE ROUTES 
PROPOSED GATIEN PACIFIC 


miles in length'; whereas, by the annexation cf the Hawaiian Islands, 
the United Btates, while following a similar principle, will have no 
ppan longer than the present Atlantic cables, or about 2,500 miles in 
en 

Since the speed cf cabling decreases in general with the square of 
the length of the cable, and the speed of the whole system is limited 
by the speed of the slowest span, that system requiring the longest 
single span is ultimately at a disadvantage, provided the systems are 
in direct competition. In the projected Pacific cable enterpriser, 
however, although, as will be pointed out later, they will operate in 
close relations with each other, yet each bas a sufficient prospective 
traffic to guarantee the enterprise as a sound financial success from 
the beginning. 


AMERICAN CABLE Roures. 


In the consideration which, from time to time, has been given the 
project of spanning the Pacific Ocean by a submarine cable, the northern 
route, viá Alasks, the Aleutian Islands, Siberia, and Japan has been 
frequently proposed. 

In recent years the British Government, in its proposed line from 
Canada to Australasia, first projected this northern route owing to 
the absence, at that time, of information respecting the southern Pacific 


Ocean, and the impression which prevailed that physical difficulties - 


existed which cff: red insuperable obstacles to the laying of a cable on 
a direct route between Canada and Australasia. In consequence of 
this impression it was designed to lay the cable from Vancouver to 
Japan, touching at islands in the Aleutian and Kurile groups as mid- 
ocean stations. From Ja the ccnncetion with Australasia would 
have been obtained 7:0 Singapore and the Eastern Extension Com- 
pany’s lines of telegraph. Through the intervention of the Govern- 
ment, negotiations were opened with the view of securing one of the 
Kurile Islands. Japan was asked to transfer to the British Crown one 
of these islands in order that the telegraph station should be under 
British protection, and an agent was sent to Washipgton, who, after 
some difficulty, obtained conditional landing privileges on one of the 
Aleutian Islands, . 


after years of exhaustive consideration—at 


are becoming important. The plan pro starting fro 

Fla , thence to Sitka— distance (approximate) 803 miles 
thenca to Kadiak Island, 682 miles; thence to Datch Herbonr, 
770 miles; thence to Attu, 810 miles; thence to the Japan-Russian 
border, 858 miles; thence to the Japanese landlines, 810 miles; from 
the Siberian border to the Siberian lines, 617 miles; and from 
Formosa to Luson, 200 miles; in all 5,550 nautical miles, exclusive of 
the Japanese system. 


pa i 
Again, the Great Northern Telegraph Company, a Danish 
has exclusive rights, not only on the Siberian coast but а 


hic communication /: 


rates. 

On the Alaskan route a large number of intermediate stations 
must be established and : and there must be a division 
of receipts with Japan. A message vid Honolulu, and intermediate 
island station and Guam, would reach Luson by four cable trans- 
missions. The Alaskan route as pro would necessitate about 
15 separate stations, of which nearly one-half would be under 
Japanese control. 

Undoubtedly an Alaskan cable will soon be required, and appa- 
rently also the extension of such a cable system as a means of 
attaining a through line to the Philippine Islands is an attractive 


plan. This plan, however, leaves the United States in practically the 


ваше Unsa tory on she is in at present in respect to oom - 
munication with her Pacific possessions, and until definite and per- 
petual concessions are forthcoming, can furnish even no guaranty cf 
sabetantial reduction from the present high rates. 

It is believed that no one studying the true present and futare 
interests of the United Btates can come to any other conclusion 

3 tn 1 * Seien ed to. Оше. vi J 
ex y the 4 ape message х, 
that this cable shall be wholly under control of the United 


tates.” 

This cardinal idea—the principle also adopted by Great Britain, 

once excludes the 

— route for the present, and limits the route to American 
tory. | 


PBACTICA BILITY. 


There is no longer any doubt as to the ticability of the Pacific 
cable project from a technical and xd iere point of view. A 
survey between the coast of Oalifornia and the Hawaii 
slands was completed by the Navy ment in 1892,* сои 
the entire practicability of кәр of the route. Between Cali- 
fornia and the Hawaiian Islands several approximately parallel 
rontes are practicable, but the one which seems to be favoured by 
the survey of 1892, as shown in the report of the Hydrographic 
office of the Bureau of Navigation, isa rhumb-line between Monterey 
Вау and Honolulu on Oahu Island. The 0.8. S. Nero, under com- 
mand of Commander Obarles Belknap, U.. N., has been engaged 
since April last in a survey of the bed of the Pacific along the pro- 
d route of the cable from the Hawaiian Islands westward to the 
hilippine Islands and to Ja A preli 
recently received, adds greatly to the knowle 
Pacific, and to tbe data necessary before determining 
the cable. This survey develops two unusual physical features along 
the route vid Midway Island; опе of these is a submarine mountain, 
situated a short distance westward of the Midway Islands, and 
from the floor of the ocean, having a depth of 2,200 fathoms to 
within 82 fathoms of the surface. The second feature is one of the 
deepest submarine abysses yet found in the world, situated about 500 
miles eastward of Guam, and more than 4,900 fathoms in depth. 
These and other obstacles which may be found, however, can be 
9 in layiog the cable by making suitable detours around them 
as ізо Шу done. 


A Mip-Ocmax IsnLAND CABLE BTATION. 

The great decrease in speed, and increase of cost subsequent upon 
increase of length of a single span of the cable, requires a landing 
station, if ble, between the Hawaiian Islands and Guam. The 
longest cable yet laid and in operation is the French cable from 
Brest, France, to Cape Оой, Mass., which is about 3,250 nautical miles 
in length, and there ie no question that a cable directly conn 
Honolulu and Guam could be succesafully laid, if no 3 land- 
ing place between these points could be obtained. This single span, 
however, about 3,650 nautical miles, including “ slack,” would for all 
time so reduce the through speed of the cable, and so increase the 
original cost, as to warrant anusual expense, if necessary, in preparing 
and maintaining an intermediate station. In this connection the 
large amount of technical evider cs given before the British Pacific 
Cable Committee relative to the Vanconver-Fanning Island span, 
which is practically the same extreme length of 3,600 nautical miles, 
and of the utilisation of Fanning Island as a station, are valuable as 
showing entire practicability. Although both Wake and Midway 
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~  * fjoe Senate Document, 153, 
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Islands, which have been d as stations, are low atolls, rising 
bet a few fest above high water and with little to sustain human 
life, yet either of these is equal, if not superior, to Fanning 
Island. Farther careful surveys will be necessary before the exact 
route west from the Hawaiian Islands to Guam can be finally deter- 
mined. Fortunately for this enterprise, the annexation of the 
Hawaiian group brings under the sovereignty of the United States 11 or 
12 anall, rocky or sandy islands extending to the north-westward 
about 1,800 miles from Honolulu. These must be surveyed and con- 
а the cable standpoint before a final selection of route can 
The distances in nautical miles along two provisional routes, in- 
elading 10 per cent. for “ slack” in laying, are as follows :— 


g 


Sen Francisco to Honolulu -— .. 2,286 miles. 
Honolulu to Midway Island ..  ..  .. 1254 „ 
Midway Island to Guam ; Pis ... 2,593 „ 
Gusm to Dingala Bay, P. I. 1496 „, 

Total vid Midway Island ... 7,559 „ 
Ban Francisco to Honolulu  ... ‘a * 2,286 miles. 
Honolulu to Wake Island Tn ius *. 29205 „ 
Wake Island to Guam ies sai . 1,485 „ 
Guam to Dingala Bay, РІ. ... isà e. 1495 „ 

Total vid Wake Island 7422 „ 

атгах І. are shown the great circle and rhumb line distances 
and the geographical positions used. 


Совт, Матитинлнси AND OPERATION. 


The cost of laying cable depends mainly upon the materials used їп 
its construction, and therefore fluctuates with prices current. The 
outer coverings are much the same in all specifications, according to the 
conditions of the case, but ths copper conductor and the gutta-percha 
Insulation vary with the speed required over the cable. Since thelen 
of the longest section of the proposed Pacific cable is approximately 
equal to each of several of the Atlantic cables, the type of the cable to 
be used for this section and the speed obtainable are subject to a close 


Of the 11 cables spanning the north Atlantic, the Anglo-American 
y's cable laid in 1894 and the Commercial Cable Company's 
cable, No. 3, laid also in 1894, have the pis speeds. The former 
contains 650 lbs. of copper and 400 lbs. of gutta ha, and the latter 
500 Ibs. copper and 320 ibs. gutta-percha per nan mile. Either of 
these of cable would give good results, and no cables of less 
t speed should be considered. 
ee east viti зана is made from the evidence obtain- 
able relative to the establishmens of this enterprise by the Government 
on a sound and fioancial basis :— 


MAINTENANCE AND REPAIR РЕВ ANNUM. 


Annual expenses of two cable repair shi ... $300,000 
Annual expense for new cable, assuming entire 
cable to be replaced in 40 years, or 200 miles 

eee eee ove eee eee #06 200,000 

W expenses  .. КН Cus ee 126,000 

Reserve fund and interest on capital 400,000 

Total net earnings of cable required ... $925,000 


This provision for laying 200 miles of new cable per year should 
[еу maintain ше value ое е cable м Sn antes, an the reserve 


end of 50 or what is 
established, which, at the en FF 


bet ming this rate as it then averaged, the total charge to 
this item is practically the same as that given by the independent 


jas pent tere is no first-class cable ship in the world flying the 
flag and which would therefore be under the control of the 
war 


Е 


at least, also capable of laying long cables, equal to any yet con- 
Wade for thoes perpones, and firing t e American flag, be stationed 
in the Pacific Ocean. 


BrzED. 
of a cable is a somewhat loose expression and 


Speed " 
depends the voltage used, the particular apparatus employed in 
working the cable as well as the design and construction of the cable 
itself, and the skill of the operators. Besides, there is a considerable 
megia between a speed which will do for press matter in ordiuary 
pisin the speed permitted for code and cipher. 


"Speed ” expressed in words per minute is misleading, since five 

iit words are frequently taken < 

а telegraphic word aversges about eight letters, the increase 

avs to code words, and the omission of many conjunctions and 
when messages are sent in clear. A better method of 


as the basis, whereas in actual 


expressing speed in cabling ie in standard letters of a certain number 
of signals each, ipse ead qi minute, so that experienced operators 
can certainly and easily them. The practical speed is the pro- 
portion of the maximum speed which remains after deductions are 
made for the words transmitted for which no revenue is received, on 
account of service prefixer, & ;, repetitions, errors, corrections, 
necessary interval between messages, administrative messages con- 
nected with traffic, &c. In determining the deductions from the 
maximum to obtain the practical speed in paying words per 


. minute there is little evidence at hand. In the perfected manage- 


ment of the Atlantic cables where keen competition existe, this 
“dead” traffic has been reduced to 16 or 17 per cent. of the whole. 
For a Pacific cable an amount of dead traffic as great as 30 per 
cent. at first is estimated, and this could probably be reduced in 
successive years as it has been in the Atlantic traffic. Assuming 30 
per cent. for “ dead " traffic, and an increase of 90 per cent. of speed 
for duplex working, it is estimated that the maximum capacity of the 
cable in total paying code words, of eight letters each, would be about 
11,800,000 per annum. The cost of maintenance and operation, &., 
as above being $925,000 per annum, the average cost of transmission 
per telegraphic word is abcut 08 cents. 

In connection with speed of cabling, it may be said that the 
opinions of the best cab‘e experts in the world as to the theoretical 
speed obtainable from a given cable over a given distance differ so 
widely as to inspire caution in making all estimates. | 

The present commercial rate from Washington to Manila is $2.38 
per word, Government rate $2.255 per word, and the rate for " right- 
of-way " messagas three times the normal rate. 

It is seen that at the present commercial rate to Manila, after 
allowing for present land rates to San Francisco, the proposed cable 
is required to operate less than 50 minutes per day in order to earn 
the income of $925,000.00 per year. Allowing the present rate to 
be reduced one-half, the cable would have to work less than two 
hours daily. If the rate per code word, of an average of eight 
letters, is placed at 50 cents from San Francisco to Manila, then, 
upon the above supposition, the cable need operate daily less than 
four hours to meet expenses. 

Assuming the cable to be interrupted as much as one-quarter of the 
entire time, the figures ab»ve still appear striking. 

The desirability of the cable from an economic standpoint reams 
unquestioned. The Secretary of War says in his annual report :— 

“The cable tolls of the War Department messages alone to and 
from the Philippines for the last ive months have averaged monthly 
a rate of over $325,C00.00 a year.” | 

This alone equals the interest at 3 per cent. on the sum of 
$10,845,000. It is reasonable to assume that the despatches of the 
other de ents of the Government would at least increase this 
amount by one-quarter, which would mske the present Government 
eable tolls to and from the Philippines equal to the interest at 3 per 
cent. on approximately $13,500,000. Fally 90 per cent. of this sum 
goes to foreign corporations while all Pacific cable expenditures 
would remain in the United S'ates. 

In an ocean cable enterprise the largest item of annual expense is 
invariably the interest on the capital invested. No one can borrow 
money at a less rate than the United States Government, and farther- 
more, as a Government enterprise, the cable is at once relieved from 
earning any sums for dividends, and is only required to maintain 
itself in a prudent and sound financial condition. 

(То be continued.) 


A SUCCESSFUL PASSENGER AND FREIGHT 
INTERURBAN RAILWAY. 


THE constantly growing interest in the tre nspo: tation of miscellaneous 
freight on electric lines mo k aus а study of the Chicago, Harvard and 
Geneva Lake Railway Company a timely and instructive one. 

In view of the great future which we t elieve there is before electric 
transportation in England we tbink that a description of tbe under- 
taking is worth recording. We are indebted to the columus of our 
contemporary the Street Railway Review, of America, for the illustra- 
tions as wellas for the descriptive matter. 

This road, which was completed during the past summer, extends. 
from Harvard, IlL, to the shores of Leke Geneva, in Wisconsin, . 
passing through the towns of Big Foot, III., Walworth and Fontana, . 
Wis. It not only makes а short cut to this popular resort, eaving 
from 30 to 90 miles travel each way for some 200,000 people residing 
in the large manufacturing towns to the west and north-west, but is 
the only means of rail transportation for the territory through which 
it passes, the nearest steam line being some eight miles distant, and 
quite inaccessible on account of high and very ран 

Lake Geneva is conceded to be one of the most beautiful bodies of 
water in the whole country, being entirely spring fed, and the water, 
which is very clear, reaching a depth of 300 feet in places. Along 


. ite 37 miles of wooded shores extends a fine gravel beach, and here 


the wealthy residents of Chicago have expended over $10,000,000 in. 
elegant mansions and park improvements. Daring the summer season 
the lake is thronged by thcusands to enjoy the clear bracing air for 
which this region is famous; and its blue waters are covered with 
sailing craft of every kind, and some 40 superb steam yachts. The. 
Yerkes Observatcry is also here and is an object of interest to hundreds. 
of visitors from our own country and abroad. 

The country traversed by the electric line is densely settled for a 
farming community, and is one of the largest dairy districts in the 
country. Every foot of the land is under cultivation or in use for 
herds, and farms sell for $100 an acre. From this territory thousands 
of pounds of butter andcheese are shipped daily, and thousands more 
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of milk are sent into Chicago. The country is like one great garden, 
and to travel over it in summer presents a picture of rare beauty. 
The road has conditions in some unlike any yet con- 
structed. Most interurbans either connect two large towns or cities, 
or terminate in one of considerable sise. Ia case the largest 


town on the line has bat 3,500 pai every and the combined popula- 
residents within walkiog distance 


tion of the others and the | 
of the line does not 
exceed 6,000 more. 
As the road is operated 
throughout the Ter 
the freight problem 
as a feature of the 
winter business is an 


the public highway 
except for about one 
mile of private right 


being delivered to consumers. As the city price is considerably in 
excess of that paid by the local country factories, the benefit 
producers amounts to a very considerable sum 
year. Other farm products have been raised 
never before were possible on account of lack 

and the variety and volume of this business will increase largely 
each season. Another advantsge is tho improved mail service ; two 


8 peri ы he 

under у tavour- seen е t 
able franchise oon Powar Hovss. ` business, which 
Боов ашо tee only been mentioned 
ran for the term of 50 years in both states, the portion in ee ee ae ee 
Illinois ha been constructed under the Allen law, now repealed. a large part of the ter earnings, and there is no reason to 
It is incorporated under the general railroad acts of both states, doubt that within a few months the revenue from the milk freight 
and its franchises particularly authorise it to carry not only passengers, alone will pay tbe entire bond interest of the road. 

mail and express, but all kinds of freight. This latter feature As to its physical construction, little is left to be desired. The 
is rapidly becoming an im t one, not only to the road, but to Lorain Steel Company furnished the rails, which are 60-Ib. T in 
the community it serves. Piece freight includes dressed veal, eggs, The rails are 
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which contained 42 tons of coal, and was the largest ever brought into 
the county. It was 
taken out 12 miles to 
a coal yard recently 
established аё the ter- 
minus of the line. 
Several 


and as many lumber 
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yards 

which will pay the 
road $1,500 in freight 
the present year. The 


62-feet lengths, laid on ties spaced 30 inches centres. 
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the trolley wire furnished by the Western 


from the 

and the feeders 0000. The brackets were Company, side pole 
construction being 
used 


are operated on a tele- 
hone dispatching syt- 
^ tem from the main 


company has also | a substantial brick 
erected ample stock Г? = structure 50 x 100 feet 
yards and is daily ship- | with a fire wall eepara- 
ping all kinds of Jive ! ting the boiler and 
Stock of which there op anm | engine rooms. A bat- 
will be some 300 car P pouge = — , tery of {то boilers 
loads this winter. To . | made by the Murray 
illustrate how such a a == "M. Iron Works supplies 
line works as a feeder | =~ Ы Иә two engines: one 5 
to a steam road, ana ерт 200-H.P. hig h-speed 
asa creator of business, Ball and the other a 


may-be mentioned a 
recent shipment of 25 
car loads cf baled 
hay, which was sent 
into Chicago, but which it would not have paid the farmers to have 
hauled 10 miles into town to the nearest market, even had there been a 
demand there for any such amount, The same with milk: a farmer 
cannot afford the time and expense of hauling bis milk eight and 10 
miles to & railroad shipping point, so has been delivering it to local 
factories; but since the electric line opened nearly every farmer 
along the line has erected a platform in front of his house, and 
hers are set out the cans of milk which the milk car picks up and 
delivers to the steam road at 7 a.m.each day. At 10 o'clock, 
just four hours from the time it ileft the farm, Ohicago and 


300-HP. Providence 
Greene Oorliss. The 
generators are 200 and 
220-Kw. Westing- 
house, belt connected. At the switchboard 600 н.р. is easily indi | 
The car house isa frame building adjoining, 50 x 125 feet, with three 
tracks. It is connected with the station by a system of both water 
and steam pipes for fire protection. The repair shop is also frame, 
and is 40 x 50 feet in dimensions. 

In the power honse and along the line are some 20 Garton lightning 


The equipment includes both summer and winter cars. There 
Bull usch and e a bell ро сиг 40 feet long on 
Brill trucks and Griffin w. built by the Jackson & Sharp Company. 


 w-—— 
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Tbe car seats 36 g, and leaves ample room for trucks, light 
express. ese oars are equipped with two G.B. 57 
have a rated speed of 40 miles an hour, although this has 
considerably exceeded on occasion. Two 40-fee$ passenger cars 
ors on McGuire trucks, one double truck 
- single truck motor cars complete the 
passenger motor equipment. Tae freight locomotive ison McGuire 
tracks and Ьаа1в 100 tons at a load. All the motor cars are equipped 
air brakes and whistles. There are also six open 
teailers for excursion business in summer. Although it was im ble 
to complete the line in time for mach excursion business the past 
summer, several were handled, one of 1,00) passengers. The Meaker 
portable fare register is used. 

At the lake terminus four acres on the shore have been secured 
and large docke built from which all the public steamers on the lake 
ай. Hestanrant and 
facilities for taking care of large crowds, 
the passengers and freight are at all times sufficient to pa 


expenses 
from Obiongo and the surrounding cities and country will tax the 


004 to its utmost. Oving to delay in completing the line on 


small part 
that after two of the best months were past. Notwithstanding 
the road with орин с as ite entire 8 rolling 
weeks only paid operating expenses for that 
cleared 10 mon he bond interest, and this with the further 
of construction work still in progress. The earnings for 
next summer are conservatively placed at $20,000. 
the road has cost nearly $150,000 to build, it has been bonded 
$100 000. These bonds run 20 years, and are first mortgage 


ill 
H Ё 


$5,000, and operating expenses of $10,000 per year, the expectation 
of the fectors that the line will clear 10 per cent. on its capital 
stork of $150,000 bas every prospect of being realised. 


Quite а considerable business arises from children sad qoum 
кш town to attend е хаса tlk er 

. Бот these a school has been placed on sale 

ю arranged that at time of sale as many rides are punched out as 

holidays, &c., in the month for which it is sold. This 

a foreach month. A similar arrange- 

is made to carry whole families from their farme to the several 

churches along the line; this is found to work very nicely and secures 

a large amount of riding which otherwise would be lost. The local 

cash fare over the line is 30 cents each way; round trip, 50 cents; 
10-ride commutation tickets 40 oen’s for the round trip. 
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CONGO, HARVARD & GENEVA LAKE RAILWAY COMPANY. 
SCHOOL TICKET. 


Good for taco rides on each school day between 
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General Manager. 
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The construction has given a wonderful stimulas to everything 
aeg the line. Farm properties have advanced in value; the people 
now attend the theatre and other gatherings, and social visits of both 

uals and societies along the line are rapidly increasing. At 
alworth, w the power station is located, over 30 new dwellin 
have been built during the past 90 days, and the demand is still 
larger than the supply. 


ôt buildings have been erected here with 


and interest, the summer traffic to the lake coming 


ds drawing 5 per cent. With interest charges of cnly 


The company also bas valuable lighting and power grants, and it 
will put in a lighting plant to supply some 2,000 incandescent lamps 
at the lake for the coming summer. 

The construction work was in charge of H T. Windsor, who is now 
managing the road. The president is W. F. F'arbeck, of Chicago, for 
many years vice-president of the Yerkes lines in this city; and the 
treasurer, A. L. Dewar, of Chicago. 


JOSEPH HENRY.” 


By OUYLER REYNOLDS. 


OwrNa to Joseph Henry's position in the history of American 
Science, it has been deemed advisable by the citizens of 
Albany fittingly to celebrate the anniversary of his birth on 


A few years from now all evidence will b» either 
thut which is contained in books. To-day there live a few 


. December 17th, as һе was born in that city 102 = ago. 
earzay or 


JogsEgPH HENRY. 


who recall bim as he was far back in the century, when, as a 
vigorous young man with residence in Albany, N.Y., he 
em the world by the success of come of his greatest 
wor 

Few men of his time have been во active as was Henry 
during three-quarters of a century. When contemplatin 
the long list of inventions, most of them world-famons, pl 
to his oredit, it is cause for wonder, intermingled with 
admiration, that one man was able to do so much and do 
that remarkably well. Faraday’s experimenta in electricity 
established bis name, never to be erased from the roll of 
great men; but one finds, in reviewing the life-work of 
Henry, equally as many and as valuable inventions, or more 

roperly speaking, additions to the sum total of scientific 

nowledge of the world, the product of a wonderfully 
organised mind. There were bright minds here and there, 
in Great Britain, France, Germany, and Italy, at work upon 
similar lines of scientific development. Each made discoveries 
of great value, but the sense of satisfaction must be great 
to-day to every American to read that Henry antedated each 
of them. They worked until they produced something new, 
bat Henry was like a combination of all of them, and, more- 
over, preceded them in each case. A report coming from. 
Europe, by slow process in those days, when there was 
limited interchange of thoughts between two continents, of 
some striking invention, would be met by the printed paper 
on the same subject from Henry, showing that none could 
equal him in his march. 


* Scientific American. 
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Prof. Joseph Henry was born in Albany, N. V., December 
17th, 1797, and spent the greater part of the first 35 years 
of his life there. It waa there that he attended school, in 
the Albeny Academy, organised in 1818, being one of the 
92 pupils first enrolled. His grandparents on both sides 
came to this country from Scotland, landing on June 16tb, 
1775, the day before the bettle of Bunker's Hill. When 
seven old he went to Galway, Saratoga County, to 
reside with his maternal er, and he continued 
there some time, as his father died before he could make any 
other arrangements for young Henry’s future. He was sent 
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to the district school, where Israel Phelps was master, and at 
10 entered the service of Mr. Broderick in his village store, 
but through the latter's kindness was allowed. to attend 
afternoon sessions of the school. | 

When 15 years оѓ age he retarned to Albany to enter а 
watchmaker’s shop. Strange as it may seem to those who 
realise how modest and retiring was bis character in later 
years, he poss a gave way to the inolination, aroused by 
attending his first play on a visit to Albany, and cast his 
lot with theatrical people. For this he spent all his 
money and became an expert in preparing stage mechanism. 


. in body and in mind, althongh in his 89th year. 


was then the serious thinking of his life commenced and 
marked his coming to the Academy as an advanced student 

was obliged to pay his 
way by teaching in a district school. "Then he became an 


continued as a successful surveyor ; but it did not, and 
this brought him to the turn in the road again 
success as a scientist. The vacant chair in mathematics and 
natural philosophy in the Academy was offered and aoocepted, 
and his researches dated from that time. He associated himself 
with the Albany Institute while a tutor in General Van 


Institute, and Henry's first piper, presented October 30tb, 
1824, when he waa 26 есй. was : “ On the Chemical and 
Mechanical Effecta of Steam.” Не illustrated this by 


Prof. Henry's home was 105, Columbia Street. The loca- 
tion is within sight of the new Capitol, perhaps 300 yards 
distant. It struggled hard, apparently, to survive its centary 
of usefulness, for the old house was torn down this cer- 
tennial year, efter appearing for 10 years in most dangerous 
оо п. 

Among Непгу'в early friends were Hon. George W. Саг- 
penter, Dr. Philip Ten Eyck, Thomas Hun, „ and 
Orlando Meads. Carpenter waa at first a student under him, 
then, in 1828, when 17 years old, first assistant engineer in 
the United States service, and in 1880 a tator in the 
Academy. He not only helped in the preparation of the 
apparatus for the test of the telegraph, but was one of that 
select group present when the demonstration was made. 
Mr. Oarpenter is atill living, and resides in m sound 

e states 
from personal knowledge that it was in the north-west 
corner of the basement of the Academy that Henry had 
his laboratory. The first ae owever, were oon- 
ducted in a room upstairs. The wire was strung about the 


Tum Fisst Magners with ВЕҮЕВАг, Layzss or IwsuLATED Wmm, 1828. 


Perhaps this was but a second stepping-stone towards the 
combining of materials in scientific inetruments. He joined 
the private theatrical association in Albany styled The 
Rostrum," and the originality of bis scientific effecta gained 
somewhat of a reputation for him. When 
left Albany young Henry had free rein to follow bis voca- 
tion, dramatised a tale and produced a comedy. What а 
contrast to his other papers for 50 years after! A second 
accident, but this a physical one, confined him to the house, 
where he continued his acquaintance with books. These were 
philosophical works which he took up, and they produced a 
train of thought that effaced recollection of the stage. It 


the watchmaker | 


BELL USED IN THE Finst TELEGRAPH 
ЕхРвамвит, 1830. 


ceiling of this room, and in one window was placed the 
apparatus, consisting of magnet and small bell. Мапу 
wrongfully suppose, from historical accounts, that it was the 
tinkling of this bell that thrilled the 555 a 
ering not appreciative of what was being manifeated— 
ut the bell iteelf did not move. It has а brass clapper, but 
the sound was produced by the striking of a steel i 
it. This little bell, that ee во important а role, is now 
owned by Miss Caroline Ten Eyck, of Albany. | 
The bell measures 18 inches in height and 1$ inches in 
width at the mouth. It served as a part of a er, and ав 
Mr. E. N. Dickerson remarked, some years later, in a lawsuit, 
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“the thing was perfect as it came from its author, and it has 
never been improved from that day to this as a sounding 
Morse of m е a hiring лар "a oe 
of ng an upon strips of pa 
was abandoned, and people = җ ү" эш 
Henry demonstrated it in the Academy that day, reading 
the signals by sound. This test was made in 1830. What 
led up to this discovery was his experiment with magnets. 
He commenced the study in 1828, exhibiting before the 
Albany Institute a small-sized electro-magnet closely wound 
with silk-covered сор wire (see engraving). The former 
plan had been to insulate the bar or core. By his compact 
mie ase ш rl turns, which = ше nary 
at right-ang magnetic axis, ereby gain 
greater power. То Henry the world is indebted for having 
first constructed the magnetic “ bobbin,” which has come 
into universa] use in electro-magnetism. In 1830, assisted by 
Dr. Ten Eyck, he tried larger bars of soft iron, and about 
one he wound 540 feet, of copper wire in nine ooils of 60 feet 
ench, which coils surrounded branches of the horseshoe. 


By properly connecting the pairs of wires he obtained a 
ul increase in power. This magnet was suspended 
in a rectangular en frame. The lifting power was 
6501b&, and only a single ba was used, consisting of 
two concentric oopper cylinders with zinc between, the zinc 
surface measuring only two-fifths of a equare foot, with only 
half a pint of dilate acid. 


Evidently Henry was aroused to make researches by the 


strong desire to expound before his class more than was oon- 
tained in the text-books. The late Prof. James Hall, the 
renowned geologist, attests what has been said about the 


invention of the telegraph from his own experience, in the 
following words, after describing the arrangement of the 


made to ring by a current of electricity transmitted through this 
vire; and remarked that this method might be adopted for 
fring by the ringing of a bell at a distance of many miles 
the point of its connection with the galvanic apparatus. 
It is entirely unn to indulge in discussion of the 
рее of the Henry and Morse early developments of 
telegraph, for the matter was decided by a committee of 
the Smitheonian Institution, whose business it was to inves- 
tigate, and which determined that Henry was the originator, 
and more forceful even than this is what Morse said regard- 
ing how he commenced his experiments three years later than 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFIOATIONS. 


ИВИ PATRENTS.—1999. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


БАЛ. “Repeater for wireless telegraphy.” Е. Guarini. Dated December 
mh. (Complete.) (Date applied for але: Patents, &c., Act, 1888, Вес. 109, 
May Zith, 1299, being date of application in Belgium.) 

$5594. “Improvements in and relating to the process of galvanically inlaying 
Deal on materials.” F. Err RA. Dated December 27th. (Complete.) 

ЖАИ. “Improvements in inspection and junction pieces for electric wire 
conduite” A. W. PRENTICE. Dated December 28th. 

Zl. “Improvements in electric light switches." А. P. LUNDBFRG and 
С.С. LrapserRo, Dated December 23th. 

S62 “Improved method of fitting the covers of electric light fittings to 
their base parts.” A. P. LUNDBERG and G. C. LUNDBERG. Dated December 28th. 

ER “Improvements in electric fishing apparatus.” I. W. J. LINDBOHM. 
Dated December 28th + 
JAL “Improvements in electro- mechanical accumulators.” Н. W. ScHLo- 
Ххх and A. pz Castro. Dated December 28th. 
5/8L “Improvements in and connected with electro-dynamometers." V. I. 
Pam. (Allgemeine Elektricitata Gesellschaft, Germany.) Dated December 
Жи. Complete.) 

MA. "Improved tus for electro-therapeutic treatment" J. J. 


rasen. Dated December 29th. 
68 “Improved a tus for automatically controlling the И 


ht of 
tlectrio Ача — C. E. R. Keppiz and E. Вогмивяттз. Dated 


ve gone back to the way 


25,709. “Improvements in electrically-driven cranes.” F.H.Roycr. Dated 
December 80th. 


25,710. “Improvements in electrical apparatus for opening gas cocks from a 
distance." R. J. URQUHART., Dated December 80th. (The Actien-Gescllschaft 
mr Fabrikation von Bronce-waren und Zinkguss vormals Spinn und Sohn, 

ermany.) 


25,721. “Improvements in plates for storage batteries.” A. PALLAVICINI. 
Dated December 30th. (Complete.) 


25,780. “An improved electrical commutator.” J. Bryant, H. SMALLMAN, 
and A. H. Etsom. Dated December 30th. 


25,786. ‘Improved electrical igniting apparatus for internal combustion 
engines.“ E.ScHAEFFEH. Dated December 80th. 


25,740. “Improvements in current collectors for electrical machines." B. G. 
Тлммк. Dated December 30th. (Date applied for under Patents, &c., Act, 
1883, Section 103, June 5th, 1899, being date of application in United States.) 


25,741. “Improvements in and relating to lightning arresters.” A. J. WORT. 
Dated December 80th. (Date applied for under Patents, &c , Act, 1883, Sec ion 
103, June 8th, 1899, being date of application in United States.) 


95,744. “Improvements in dynamo-electric machines.“ BRITISH THOMSON- 
Hovcston Company, LimitEp. (H. G. Reist, United States.) Dated December 
80th. (Complete.) 


25,745. Improved method of regulating dynamo-electric machines." 
British Тномѕох-Носвтом CowxPARY, LixiTkD. (С. P. Steinmetz, United 
States.) Dated December 30th. (Complete.) 


¥5,746. “Improvements in alternating current electric meters." BRITISH 
THomsow-Hovuston Company, Limitep. (C. P. Steinmetz, United States.) 
Dated December 80th. (Complete.) 


25,747. “Improvements in safety devices for dynamo-electric machines.” 
BritisH THomson-Hovuston Company, LiMiTED, (Н. W. Buck, United States.) 
Dated December 80th. (Complete.) 


25,748. “Improvements in electric railway systems.” BritisH THOMAON- 
Bovston Company, LIMITED. (A. H. Armstrong, United States.) Dated 
December 80th. (Complete.) 


` 95,149. "Improvements in electric railway systems." British TRHRousox- 
она Company, LiMiTED. (W. B. Potter, United States.) Dated December 
th. 

95,750. "Improvements in odds d electric motors.“ BritisH THOMSON- 
Houston Company, ТиміТЕр. (M. W. Day, United States.) Dated December 
80th. (Complete.) 

25,751. “Improvements in electric time switches.” British THOMSON- 
Ногктои Company, Limitep. (C. H. Van Slyck, United States.) Dated Decem- 
ber 30th. (Complete.) | 

25,752. “Improvements in electric meters." BritisH Тномяох-Носватон 
Company, Limiten. (C. D. Haskins, United States.) Dated December 30th. 
(Complete.) 

25,767. “Improvements in or relating to electric motors.” Н. RowNTREF. 
Dated December 30th. (Complete.) 


25,768. “Improvements in and relating to electric lifts or elevators.” 
Н. Rowntree. Dated December 30th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 899, High Holborn, W.C., and at Liverpool, Manchester, and Birming 
ham, price, post free, 9d. (in stamps). 


1997. 


16,764. “А пем or improved oeleotro-magnetio out-in and cut-out.” „ийде. 
Dated July 15th, 1897. A cylindrical or annular receptacle containing a liquid 
conductor such as mercury, is oscillated by electro-magnetic devices when the 
current varies. The circuit is thus made and broken at the surface of the. 
meroury. Two cylindrical blocks suitably pivoted, are formed with annular 

ves containing mercury and vaseline oll, the faces being closed by glass 
plates. Within the grooves are arranged contacts which make or break the 
cirouit when the cylinders are oscillated by the movements of the armature of 
the magnets transmitted through the lever and suitable gearing. Projections 
engage with a roller oscillated by the armature and serve to lock the apparatus 
in position. The conductors may be connected directly to the contacts or con- 
nection may be made through mercury cups and contacts also carried by the 
oylinder. 1 claim. 


16,774. “im In olestrio fer medical and other purposes." 
H. Sancho. Da Juty 15th, 1897. is stated that if a living organism be 
connected with another body in a different thermal or electrical condition by a 
moderate electrical conductor, rapid oxygenation or hydrogenation of the 
capillary blood is produced, and that this principle may be utilised for 
invigorating the organism and for preventing or curing disease. Numerous 
forms of apparatus are described for carrying the invention into effect. In one 
form it consists of a cylindrical metallic casing packed with copper or other 
metallic bars and supported by a токе is heated by ап atmospheric 
burner having a long narrow slit and attached by an insulating union to 
an ordinary gas fitting. One end of the cylinder is connected by a coiled spring 
and a conducting cable to a contact plate. The cable and contact plate are 
secured together by a plate to which are fastened the ends of a silk strap for 
application to various parts of the body. Instead of the cylinder and burner 
above described, a clip screwed on to any part of a stove or range or other 
source of heat may be employed. Another arrangement consists of a cylindrical 
metallic shell filled with a suitable electro-negative material, such as fused 
sulphur, which is exposed to a low temperature either by laying it on the floor 
or suspending it outside the window. Two application bands connected 
together may be employed for two persons sleeping in one bed. In connection 
with a house or building, severat sources of energy may be employed, for 
example, a plate exposed to the sun’s rays, an apparatus heated by a stove or 
fireplace, and another embedded in the earth; these are all connectcd to a 
common switchboard, from which proceed the connectors for the patient. 
Finally, an arrangement may be employed consisting of an absorbent cord, 
connected at one end to an application pad and at the other to a weight 
deposited in a vessel of water, which may be either cooled or heated. 23 claims. 


16,788. '' Improvements in alterusting current motor." W. L. Davies. Dated 
July 15th, 1897. Relates to alternating current motors. In aself-starting alter- 
nating current motor having a distributed magnetio field, such as is described in 
Specification No. 18,870, a.p. 1895, the bars of the armature, instead of being set 
in a plane parallel to the axis of rotation, are set in a plane at an angle thereto. 
The may be arranged either in tunnels or in pheripheral grooves. Instead 
of the armature bars being set askew, the field magnet winding may be so 
disposed. A rotating fleld may be produced for starting the motor by the means 
described in Specification No. 7,772, A. D. 1897. 2 claime. 


16,797. “ controtiing fer aeoumatater batteries." G. J. 
Eriacher ‘and M. A. Besse. Dated Jnly loth, i607, Relates to a commutator 
switch for controlling the action of a secondary battery. One set of celis are 
connected to pairs of contacts while the other set of cells are connected to a 
rtion of the switoh is provided with two 
is divided, with are noe in 
to reduce sparking, By this ar ment the one set of cells 
oan be swi and then the other group, to which can be 
added the former group seriatim. An ment in whioh & of switches, 
such as described, are employed to control the charging and discharging of a 
secondary battery. 3 claims. 


between {te 
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16,616. ''imprevemonts in the construction èf secondary batteries." М. Loitaer. 
Dated July 15th, 1897. A perforated lead plate surrounded by a frame is packed 
with active material of the kind described in Specitication No. 7, a b. 1896 and 
rolled into the form ofa cylinder, the edges of which do not quite meet, to allow 
of expansion. This cylinder is placed in a casing of acid-proof resilient 
material, and is also lined with a perforated casing of similar material, the 
lining being attached to rings at the top and bottom of the cylinder. The 
negative electrode is preferably of the construction described in the above- 
mentioned specification, Фе. an insulating rod is covered with lead on which 
zinc is deposited, and a conducting-rod rests on the insulating rod, which has 
also a triangular rubber block at its lower end. The negative electrodes are 
placed inside the positive clectrodes, and a number of these cylinders are 

acked tightly together in а resilient ease. In the provisional specification, it 
In stated that the electrolyte preferably used is that described in Specitication 
No. 1,572, A. b. 1897. ñ claims. 


26,180. “An electrical accumulator.” Р. Brandt. Dated December 
Nth, 18977. Relates to an accumulator consisting of Аа cell of porous clay, placed 
within a vessel of glass, &c.,and divided into compartments by removable clay 
partitions. The tecth or lugs on the lead combs dip into alternate compart- 
ments. The compartments are filled with a paste consisting of an alkaline 
sulphate with a mixture of calcium oxalate or tartrate and sulphate together 
with sulphuric acid and litharge or other oxide of lead.  Butyric acid and gly: 
cerine are added to the paste to accelerate solidification, 8 claims. 


87,498. “I ements ie starting devions for alternating current motors." The 
British Thomeon-Houston Company, Limited. (W. J. Foster.) Da:ed November 23rd, 
1807. Relates to alternating current motors. For the purpose of increasing the 
starting torque of a synchronous current motor, a bridge of magnetic material 
formed with central slots is placed between every two of the polar faces of the 
field magnets. These bridges form closed circuits in which induced currents 
are set up, which assist in starting the motor. 4 claims. 


27,5843. ents la electrio cables.” J. D. Gould. Dated November 
23rd, 1897. In multiple cables the various conductors or bunches of conductors 
are differently coloured and are separated by a strand or cord of insulating 
material. Inside the strands is arranged a destructible insulating sheath con- 
taining a central core coated with lead. An ordinary outer coating is employed. 
In case of fire, the coating is destroyed, and the lead on fusing completes the 
alarmcircuit. 8 claiins. 


89,090. ''imprevements in or relating to elestrio furnaces fer the production of 
calolum carbide and other substances.” J. Bastiok and W. A. Thornton. lated 
December 8th, 1997. An arc furnace for making calcium carbide, or for other 
[тоне consists of a lined metal box carried by a table and reciprocated on 

orizontal guides by a connecting rod and crank, under a carbon electrode, 
this being revolved horizontally by a wheel through which its supporting rod 
passes eccentmcally, The materials are fed in through channels in the outer 
casing of the furnace. At the bottom of the box is a carbon electrode, a tapping 
hole is closed bya plug on a weighted lever. One end or bottom of the box may 
be hinged and held up by a screw and hand wheel to permit it to be emptied. 
The box is carried by wheels on rails on the table, so that it may be removed ; 
normally it is bolted on the table. Receptacles are movable on rails below the 
furnace, The outer casing is closed by doors with mica windows. The upper 
carbon is movable vertically by a wire rope passed over pulleys to & screw and 
hand wheel or a solenoid. It is enclosed іп a shield, movable vertically by a 
rack and pinion as described in Npecification No. 19,116, A.D. I. Several 
carbons may be used. In а modification the supports and furnace box are all 
movable vertically, the upper electrode being stationary; the feeding shoots 
may be reciprocated to spread the materials. 3 claims. 


29,610. “improvements in er relating to moane or apgaratis iir conveying the 
boxes te and from etectrio furnaces.” J. Bastiok and W. А. Thernton. Dated 
December 8th, 1897. Relates to electric furnaces, A furnace box which may 
have a hinged end or bottom, or a movable plug fora tapping hole runs on 
rails, and is moved into or from the furnace casing, or reciprocated below an 
electrode by a chain or chains carried on wheels, one of which is rotated by a 
belt or pulley on its shaft when the belt is shifted from a loose pulley by a hand 
lever, or is oscillated by an eccentric and lever when this is connected to the 
shaft by a coupling movable by the same hand lever. Platforms are provided 
to receive the box. The furnace casing may be closed by lowering doors on 
the chains; these doors may have mica windows, A trolley runs on rails 
below. The electrode is enclosed in a shield, as described in Specification No. 
19,116, А.р. 1898. .1 claim. 


29,611. "improvements ie er rela te electric furnaces fer the production of 
calcium carbide and other substances.” J. Bastiok and W. A. tom. Dated 
December 8th, 1897. In an are furnace for making calcium carbide, or for 
o'her purposes, a lined metal box is supported below a revolving electrode by a 
hollow metal cylinder, which is screw threaded and movable vertically by a 
nut rotated on bearing brackets by a worm. Or the table may be moved 
vertically by & rack and pinion, The box is provided with a hinged bottom, or 
a tap-hole, and may be either circular or rectangular in plan. It is reciprocated 
circularly or rectilinearly upon the supporting cylinder by a horizontal con- 
necting rod and a crank wheel rotated by a worin: a circular box may be 
rotated continuously by & worin. A Hor is movable on rails below the box. 
The electrode is partly enclosed in a movable shield, as described in Specifi- 
cation No. 19,116, a.p. 1898. 1 claim. 


29,024. “improvements in and ecnnested with reflectors and s fer electric 
low lamps." J. Webster and W. Reynolds, jun. Dated December 8th, 1897. Relates 
o supporte for incandescent lamps. Lamps are provided with reflectors made 

of paper, card, or asbestos, lined with coloured or lacquered foil paper. For 
stage lighting and other purposes, rows of lamps are mounted on Башда, їп 
which the conductors are placed, as shown in section, and the lamps are 
shielded by wires and rods connectiog rings ia pairs, 8 claims. 


29,086. “ ements in er relating to alternate current motors." C. P. 
Feldmann and Helios Elektricitats Aktlongeselisokaft. Dated December 8th, 1897. 
Relates to induction motor meters for use with alternating currents which are 
provided with thin patches of magnetic material on the armature or brake 
dises, in order that these may be definitely stopped by the adjacent magnets 
when the main currents through the meters are stopped. The magnetic 
material may be applied electrolytically or mechanically, in one or more strips 
оп the disc. 1 claim. 


28,662. “1 in ratue fer the manufacture ef electric cables.” 
W. 8. Smith and W. P. Oranville. ated December 8th, 1897. Solid or air space 
in: ulated conductors are twisted into a cable with the strands forming sectors. 
In the case of a cable formed of two strands, two reels of conductor are 
mounted on to an ordinary twisting table which carries on its upper part four 
rings. The first ring has & central guide opening. The second ring carries two 
pairs of facing rollers, one of each pair being grooved while the other is 
cylindrical. The third ring has a pair of rollers provided with guiding discs on 
their adjacent edges to bring the flat parte of the strands together. The fourth 
ring has a pur of grooved rollers to form the two semi-circular strands into & 
circular cable. The various paire of rollers are set at suitable angles to form 
the twist. 4 claims, 


89,099. “improvements in syntonio telegraphy.” 0. J. e and A. Muirhead. 
Dated December Sth, 1897. elates to & system of signalling by Hertzian 


radiations in which the receiving areas are bridged by parallel circuits including 
а coherer, an inductance, a condenser, and & receiving instrument and battery. 
These арр are grouped in various ways, including a Wheatstone bridge 
system, the coherer, inductance and condenser being arranged in two parallel 
circuits in one armof the bridge. The receiveris across one diameter, and the 
battery across the other. A rotating cylindrical switch is described for auto- 
matically varying the circuits of the coherer so that the coherer is (1) connected 
to the receiving areas; (2) connected to the receiver signal circuits; and (3) 
connected to a decohering apparatus, either mechanical or electrical. An 
arrangement of the apparatus is shown in which the areas are provided with a 
spark gap and latch, which is opened for transmitting and closed for receiving, 

he apparatus is provided with a switch lever which in one position (receiving) 
oloses the coherer contacts and connects the coherer to a rotating switch, while 
in the other position (transmitting) it opens the above circuits and closes the 
circuit, thus completing the induction coil and latch circuits. The signalling is 


preferably done through a relay circuit, either by key or automatic trans. 
mission. The coherer may be of any desired form, and is preferably contained 
in a metal box, the contacts being completed by wires which are withdrawn 
from the box or are provided with ends which plug the holes in the box. 6 
claims, 

89,110. "improvements in the distribution and of eleetrio energy and 
ln conducters connected therewith.” 8. W. Baynes. Dated December 9tb, 191. 
In order to regulate the pressure at the feeding points, without varying the 
generators, the feeders are divided into three sections, insulated from one 
another, Six switches are arranged to connect up the sections as required. 
The feeders may consist of cables having several conductors insulated froin 
one another, or of bare conductors suitably divided. 8 claims. 


29,166. ‘‘tmprevemeants in electric " E.L. Joseph. Dated Decem- 
ber 9th, 1997. Relates to holders for incandescent lamps. A flanged cylindrical 
insulator is made in two halves, and with recesses to receive two plunger 
holders which have been previously secured co the supply conductors by screws. 
These parts, having been put together, are placed in a metal socket and secured 
by a top piece and a screw-coupling sleeve. A projection on the socket enters 
A recess in the insulator to prevent turning. One half of the insulator may 
have a protection fitting into a recess in the other, between the plunger 
holders. 1 claim. 


89,236. “improvements ie electrical switehes.” J. Moore and H. 0. Farrell. 
Dated December Lth, 1897. Relates to an electric switch consisting of a drum 
or cylinder revolubly mounted on a spindle which carries a contact bar adapted 
to connect the contacts. The cylinder is rotated by a lever the inner end of 
which slides in a spiral groove. In another arrangement, the lever is forked 
and embraces a spiral ridge on the cylinder. To secure pressure on the 
contacts the spindle may slide in slots and be spring-controlled. Springs may 
be fitted to give a tly action. 3 claims. 


20,244. “improvements ie apparatus for freeing lighting, and oxtingalching 
bernere at а distance by monas of elestrieity." P. Guyenet. Dated December Gb, 
1807. Relates to a means for lighting and extinguishing gas. A ball, preferably 
of steel, is shown as closing the outlet of the gas supply passage. An electric 
current causes a platinum wire which bridges two wires to glow, and also 
causes the core of the electro-magnet to attract the ball allowing gas to pass to 
the pilot burner pipe and to the burner pipe. As soon as the gas is ignited, the 
cirenit may be broken and the ball drops on to the seating and closes the pipe 
while gas is still supplied to the main burner. To extinguish the gas another 
electro-magnet is excited by the arrangement of @ special switch and the core 
attracts the ball, which drops into the seating immediateiy the circuit is 
broken. 4 claims. 


20,261. “ tmprevemente ia and connected with conneotions for da 
E. J. Wade and the Elesiric Motive Power Company, Limited. Dated mber 
10th, 1197. In order to prevent corrosion of the metal bolt used to connect 
together the lugs of secondary battery plates, flanged ebonite washers are fixed 
in the holes in the lugs, through which the bolt passes. The provisional 
rpecification states that the insulation may be effected by covering the metal 
burfaces with a layer of enamel or of vulcanised rubber. 2 claims. 


29,273. F a rA oras: er eleotredes for electric secumulaters.” 
М. М. Lake. (С. Frameke.) Dated December 10th, 1897. The positive and 


negative plates of lead and like accumulators are formed with upwardly-curved 
ribs. Ribs of various forins may be employed, and they may be grooved and 
the surface cut into ridges like a file. 3 claims. 


26,366. “improvements ia apparatus employed wirelses tolegraphy." 
в. Marconi and the Wirelees Telegraph and Signal Company, Limited. ated 


December 10th, 1897. Relates to improvements on the apparatus described in 
Specification No. 19,039, A. b. 1 n. The coherer is enclosed in a thick metal box 
with one or two openings through which connection ean be made. Only one 
opening is employed when one coherer terininal is connected to the case itself 
The opening or openings is or are closed by a shutter or shutters operated by 
the lever which carries contact clips connected to earth through a strip and 
contacts connected to the insulated area through the strip and flexible wire. 
The position shown is for transmitting, the openings being closed and the spark 
gap balls being ia circuit. For receiving the lever is reversed, when the coberer 
is placed in circuit. When only one aperture is employed the contacts on the 
lever are suitably modified. 2claims. 


29,310. “ in aad connected with the control and regulation of 
че беа propense vehicles.” E. J. Wade and the Electrie Motive Power 
Limited. Dated December llth, 1*97. Relates to means for controlling and 
regulating electrically NA eae vehicles, storage cells are joined in hunt 
across the fleld-coils of the series-wound motors. The electromotive foree of 
the cells and resistance of the coils are proportioned so that when the normal 
magnetising current is passing through the main circuit, no current flows into 
or on the cells, во as to produce a braking action or to give additional power. 
1 clai. 


20,361. — ши о to elestrio lighting and contrelilag 
devices.” J. M. и. Dated геть ДИ lith, 1897. Relates to & means for 
lighting and extinguishing gas. The gas valve is controlled and the gas is 
ока e'ectrically, Upon passing а current in one direction through the 
electro-magnets the armature is drawn downwards against the action of the 
spring. A dise valve and the attached permanent magnet then fall, and are 
rotated by attraction of the electro magnets. Gas thereupon passes to the pilot- 
jet апа to the main burner, the pilot jet being ignited by a platinum wire in 
the electric circuit. When the current is cut off, the spring lifts the armature 
and the disc valve, thereby closing the bye-pass pipe. But gas continues to 

s to the main burner until an electric current is sent through the apparatus 
in the reverse direction, when the armature i8 again lowered and the disc valve 
rotated, so that, on cutting off the current, the valve is lifted and closed by the 
spring. By means of a channel in the valve seating, gas oan always pass to a 
pipe controlled by a hand valve to permit of the burner being used, notwith- 
standing any breakdown of the electrical apparatus. This apparatus is carried 
by a stirrup which is screwed to the lid to facilitate its removal, and the gas 
supply may be so arranged that it does not traverse the chamber. Asbestos or 
other packing is provided to ensure & tight joint between the cover and the 


superposed parts. 6 claims. 

28,377. "improvements in er relating to the propulsion of railway traine and the 
liko by electricity.” E. . Dated December lith, I One or more 
motors are mounted on some or all of the vehicles in & train, and are supplied 
with current from a generating plant oarried on one of the vehicles. Suitable 
electric couplings connect the vehicles, &nd &ll the motors may be controlled 
from а single point. Accamulators may be carried on the train to store current 
during stoppages ог on down gradients, ёс. Ч claims. 


9,390. “improvements ia electrical receiving 
: " Siemens Bros. & Ca., Limited, 204 C. АД, Date 


December 11th, 1897. Relates to order telegraphs for hotel and other purposes 
which consist of instrumente having double indicating dials for the various 
wants and their replies placed in the apartments. These instruments are con- 
nected at the central to indicators, a resistance, relay, bell, and battery. On 
receipt of a call the switch cuts out the resistance relay and bell, and places the 
instrument in direct circuis with the vibrator. he instruments consist of an 
escapement mechanism which is moved by a pointer to the required order when 
the plunger is depressed. As soon as the wheel is moved contact is closed at 
the terminal and on releasing the plunger the call is sent. When the attendant 
has thrown over the switoh required, the circuit is closed and the vibrator pro- 
ducing intermittent currents causes the instruments 1, 9, 8. to move backward, 
and the instrument to move forwards until the circuit is broken by the pin at 
the terminal. To transmit the reply, the instrument is used as above described 
for the instrument 1, 2, or 8, and the pointer of the latter instrument is turned 
round through a cirole so tbat it can move back to the desired signal. 4 claims 

89,493. ‘Field telephone and apa stations.” М. Bernstela. Dated 
December 18th, 1897. Rifles have the stocks made hollow and lined with metal 
so as to receive a dry battery, telephone, induction coil, and key. One side of 
the stock is formed as a lid to which the telephone is fixed. The lid forms а 
bracket or table when the bayonet is stuck in the ground. The battery connec- 
tions are completed when the lid is opened. Tho line is carried on a reel 
carried in the knapsack. 1 claim. 
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THERE is no argument which so readily appeals to the 
human intellect as an actual demonstration with one's own 
person as the subject of experiment. This has been brought 
home to as in а most forcible manner of late. We happen 
to derive cur supply of electricity from the mains of the 
City of London Company, which is supposed to maintain 
а constant pressure of 100 volts at our terminals; never- 
thelese, our lamps on several occasions have faded away, as 
one of the financial papers puts it, like the Cheshire cat,” 
leaving nothing but а ghostly glimmer in the bulb. The 
state of affairs was aptly summarised by an anonymous voice 
from the end of our composing room, proceeding from some 
one lost in the gloom :—“ 7f our grandfathers were to wake 
up they'd think we are still using rush'ights!” | 

As a matter of fact we were using candles, which caused 
the electric lamps—once incandescent, but now, alas! well- 
named glow lampe—to throw their shadow on the wall, 

A voltmeter test on one of these occasions showed that we 
were supplied at a pressure of 86 volts; this discovery induced 
us to make a continuous tet with a recording voltmeter, 
the result of which is given on another page. . ! 

Irquiry of the company elicited the statement that the 
trouble is due entirely to the scarcity of coal; the plant is 
not overloaded, ав is the case with some other stations, but it 
is impo»sible to get а sufficient supply of coal, good or bad, 
to maintain the fall pressure when for any reason a heavy 
load comes on. 

Bat it is not exactly clear Wy a heavy load should make 
the difference. It will be noticed, on reference to our records, 
that the failure—for it is a fsilure—takes place between 
4 and 7 p.m., and that at other times the pressure is well 
maintained. Indeed, to do full jastioe to the company, we 
must compliment it on the steadiness of the pressure asa 
rule; the lower limit set by (he Board of Trade is rarely 
overstepped—though when it is transgressed there is no 
mistake about it !—while a pressure 2 or 3 per cent. above 
the standard is, in most cases, rather welcomed than other- 
wise. It should be noted that the voltmeter was connected to 
a fuzeboard in the basement, and the mean pressure at the 
lamps is probably not far from the normal when the volt- 
meter registers 1 or 2 per cent. more. 

One can readily understand that after the generating 
plant of a supply authority is loaded to the full, the pressure 
must fall as the overload increases ; but unless coal is pur- 
posely withheld during the time of heavy load, lest a fotal 
stoppage should result, why does the voltage go down when 
the plant is not overloaded ? | 

A similar lack of coal is reported from Kingston, Isling- 
ton, and other places, not forgetting the works of the 
Metropolitan Electric Sapply Company, and it is gene- 
rally set down to the heavy calls made by the Goyernment 
upon the stocks of steam ооа! immediately available, for ове: 
in the transports conveying reinforcements and war material 


to South Africa. { 
р 
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While the scarcity may be to a large extent due to this 
cause, it is also true that the ucprecedented activity in all 
branches of industry bas so far depleted stocks that we even 
hear of blast furnaces being shut down for want of fuel. 

In the present state of affairs the gas and electricity 
supply industries may be, for once, in harmony, for at more 
than one gasworks it has been found practically impossible to 
maintain the supply for precisely the same reason. It is 
impossible, under the circumstances, to severely criticise the 
supply authorities ; they cannot help it, nor could they be 
expected to foresee such an extraordinary contiogency. For 
the present all other interests must give way to the para- 
mount necessities of the war, and we must wait as patiently 
as may be for peace and plenty of coal. | 

But, haviog in view the ever-present possibility of a pro- 
longed coal strike, which would bring about an even more 
serious crisis, we trust that electricity supply undertakers 
will follow the wise example of the large gas companies, and 
lay in such large stocks of ooal at the first opportunity that 
offers, that they may Ъз able to tide over times of scarcity 
without these unsatisfactory failures, which are bound to 
inflict serious injury upon the indust: y. 

Lack of space is no excuse, as the lccation of the coal store 
is of no consequence, and waste land is cheap and abundant. 

Meanwhile, those few stations which derive their motive 
power from waterfalls, may congratulate themselves on the 
fact that, war or no war, their power costa no more, and its 
source can never be carried off to foreign climes ! 

We are sorry to think that there have recently baen very 
many breakdowns all over the country, which are in no way 
attributable to the lack of coal—at Birmingham, S»uthamp- 
ton, Redditch, Cardiff, Manchester, and other places—some 
due to defective mains, others to breakdown of the machinery. 
The moral effect of these repeated failures is most 
disastrous, and those responsible should adopt every 
possible precantion in order to avoid them, and to instantly 
restore the service when they occur. Otherwise the pick- 
name with which we head this article will become only too 
accurate, and the gas men will be jabilant. 


_ Liverpool Engineering Society.—The annual dinner 
of this Society took plaoe on the 11th inst. at the Adelphi 
Hotel, Liverpool, Mr. A. Bromley Holmes, the president, in 
the chair. The menu was an interesting production, for the 
front page showed the electric power etation in 1883 and the 
new building of 1900, the last page giving views of the 
electric tramways rnnning and the intecior of the power 
house. The Lord Mayor, in responding to а toast, did not 
stint bis praise of the great triumphs of the engineering 
profession and the benefits it had given to Liverpool. 
Among other very happy references was one to the useful 
work which was b-ing done by Mr. Bromley Holmes, the 
Corporation electrical engineer, and by Mr. Brodie, in con- 
nection with the tramways conversion, Dr. Tudsbery 
responded for the Institution of Civil Eagineers. The Pre- 
sident referred to the growth of the Society, which in 1876 
had 51 members, and in 1900, 500. There were many 
things of which they were justly proud, one of these being 
the long list of eminent men who were among their honorary 
members; but while they had many grounds for congratula- 
tion, there were other matters lees satisfactory to them as 
engineers. He proceeded as follows :— 

It is not satisfactory that we should be losing our place in the 
world's markets as the leading manufacturers of machinery. It is 
unsatisfactory that we should have to go to America or Germany for 

lant we ought to be fally competent to make ourselves. Now I, 
от one, hold that an Englishman can do anything he sete himself to 
do, at any rate as if not better, than any one else, but his 


superiority is not so great as to enable him to do it with his 
shut. We are apt to excuse ourselves on the ground of the lo 
wages paid on the Continent, but we shut our eyes to 
technical education and the bstter industrial 

ously devised 


ingeni 
by which the Americans prod 
tion work, but we are apt to overlook the fact that the 
pays Ligher wages than we do, and can afford to 
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ope and employed run the machinery for all 
do not restrict the t. It is bliad folly in this country to 
protest against and blame the combinations of labour to raise wages 


as the canee of all our difficulties. Oombinations of labour 
only legal, but they are the absolute right of the worker, 
gentlemen, it will become serious ground for consideration, whether 
it will not be necessary for the professional classes to combine 
to secure a proportional increase in their rate of remuneration which 
has become neoessary to bring it more in harmony with the increased 
w of the so-called workiog classes. Bat although combinations 
of labour of every class are legal and right when ib arcs rsen age! 
are harmful and wicked when employed to 

others or to prevent the full use and development of machinery and 
resources the country. 
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much of the manafactaring industry of the community, ought to 
make itself felt. By combined and persistent effort in this and other 
similar directions, gentlemen, you can best secure the permanent 
prosperity of the Liverpool Eagíneering Soc‘ety. 

In a humorous speech Mr. S. B. Cottrell proposed Our 
Gueste." Mr. S. Z. Ferranti and Mr. C. Petrie responded. 


The Institution of Electrical Eogineers’ Wiring 
Rules.— We bave received from the secretary of the 
Institution of Electrical Eogineers a copy of a circular, with 
a list of questions, that is now being sent ont to all ttose 
who replied favourably to a notice previously i: sued on tte 
same subject. We understand that a copy of these ques- 
tions, which we reprint below, will, on application to the 


secretary, be sent to any electrical engineer who may be 


willing to asaist the Institution in the attempt to promote 
uniformity in wiring raks, 

Qaestions : — - 

1. Do you consider that regulations of some kind are necessary to 
ensure safe and durable wiring ? - 

2. Presuning that you consider that there should be one set cf 
standard regulations for ordinary riske for the United Kiogdom, do 
you think that those which have been issued by the Institution cover 
sufficient g ound; if not, in what direction do you suggest that they 
should be added to?  Piesse give the suggested additions in the form 
you consider they should take. 

3. Do you consider that the Iostitution regulations cover too much 
ground? If so, which portions should be omitted? Please give your 
reasons for suggesting their omission. 

4. Do you agree with the general arrangement of the Ins: itation 
rules? 

5. Do you consider that any one regulation should be altered ? 
It so, please say on what ground, and suggest in what way it oan be 
improved. 


Woed Casing aud Tubes.—The following conditions 
have been laid down in the wiring ru'es prepared by Prof. 
Kennedy in connection with the three- wire system of supply 
by the Battersea Vestry :— 


All conductors must be pacc either by incombustible tubes or 
by bardened casing. It tubes are used, no elbows may be employed, 
bat corners must be turned either by bends or by the ure of a euitable 
box. D. tails of all such arrangements should be submitted to the 
engineer for his approval before they are carried out, in order that 
there may be no diffi ulty in approving the installation afterwards. 
Where wood casing is employed the conductors must be rjr by 
a continuous fillet of wood which must not be less than 2 inch wide, 
except with the very smallest branches, and must bs increased up to 
1j inches wide for main conductors. The capping must in all cases 
be secured by screws and not by nails, and the screws must be fixed 
in the outer edges of the casing, unless the middle fillet is at least 
1j inches wide. It c nductors have to be carried along damp walls 
they must cither be run in iron or metal pipes, or if in wood casing 
they must be lead covered, and the cssing itself blocked out from the 
wall at least $ mob. Ia the latter case, and wherever wood casing is 
to be embedded in plaster, it must be covered inside and outeide with 
at least two coats of waterproof varnish. On no account must s‘aples 
bs used to fasten a conductor to any wall or ceiling. Wherever con- 
ductors are connected to switches, fares, or other appliances, great 
care should be t:ken that the whole of the wires forming the con- 
ductor are neatly twisted and clamped into the terminal во that no 
loose wire or strand can project, The material should 
only be bared back sufficiently to allow of the с »nduotor entering into 
the terminals properly, and the ends of the insulation should be 
thoroughly sealed to prevent creeping of moisture. The braiding, 
lead, or other non or semi-insulating material should be cut back for 
а sufficient distance from the end of the insulating material. 
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APPARATUS FOR USE IN EXPERIMENTAL 
FUSED ELECTROLYSIS. 


Br ALEC. A. BEADLE. 


Tnoss who have attempted to overcome any of the diffi- 
calties in the electrolysis of fused salts have learned how 
many they are, and, farther, how little apparatus suitable for 
exch work can be procured. The author, therefore, offers a 
few hints, gained from expsrience, which may be of service 
to those in this line of investigation. 

It is only proposed to deal with experimental work, and 
not pretend to throw any light upon the application of expe- 
riments to госеввев 


The various forms of furnace which can be obtained for 
ordinary metallurgical work are well known, and we will 
first see bow these can be adapted to heating crucibles in 
such a manner as to facilitate the introduction of electrodes, 
&a, into them. Generally speaking, it is required to heat а 
crucible, and at the same time to ba able to introduce elec- 
trodes and other paraphernalia into the top; the top should, 
therefore, be easy of access, and should not be exposed to the 
flame. It is often, too, necessary to have free access to the 
bottom of the crucible in order to introduce an electrode, or, 
perhaps, draw off metal or fused salts, The sides of the 
crucible should, then, be the only part exposed to the flame; 
draaghts of cold air being of necessity excluded from those 
parts not in the furnaoe. 

Fig. 1 shows one of Fletoher's ordinary draught furnaoes 
м mually arranged. Fig. 2 represents it cut away so as to 
heat the sides of a crucible only, the top being passed 


Fra. 2. 


through a hole in the lid of the furnace, and being free fo" 
the introduction of electrodes, &c. The bottom is also pro- 
tected from the flame. 

These furnaces are made of beautifully soft material, and 
may be cut about, almost like cheese, without materially 
impairing their strength. This form of furnace is made in 
two sizes, the smaller size being designed ordinarily for 
crucibles not exceeding 3 inches high by 2$ inches diameter. 
In fig. 2 it will be observed that the gas burner has been 
moved slightly to the left, and a small piece of the farnace 
cat away at a, in order to admit the whole of the flame. 

Fig. 8 shows one of Fletoher's ordinary. muffle furnaces. 
Fig. 4 shows it modified so as to heat a orucible instead of 
ibe шоће, This is, in some ways, more convenient than 
phat shown in fig. 2, bnt the bottom of the orucible is in the 


furnace, and cannot be easily got at. A hole is cut at A for 
the escape of the furnace gases; a small piece of fireclay 
should be put in at B, to direct the flame round the crucible. 
These furnaces are made in four sizes, the smallest taking, 
when modified, a crucible abont 4 inches high. 
Sufficient heat oan be obtained in these furnaces to melt 
Mi, bim, &. They can also be procured with a blast 
which enables a higher temperature to be prc- 
; but if a much higher temperature is required ‚а 


more convenient form, and one that gives more satisfactory 
results, shown in fig. 5, may be used; the modified form is 
shown in fig. 6. This furnace is made in five sizes, the 
smallest, when modified, takes a crucible of about 3} inches 
high, the largest taking one of about 11 inches. By means 
of these blast furnaces a temperature sufficient to melt 
cast-iron can be obtained. There are several other forms of 
furnace, but the above are the most useful. 

For small crucibles of 14 to 24 inches high, when a high 
temperature is not required, Fietcher's small dental dome 
burner will be found most useful. 


Fia. 5. 


Fig. 7 shows a form of experimental furnace designed b 
Dr. Borchers. It is made more especially for the experi- 
mental electrolysis of magneaium salts, and is more suitable 
for the lecture table than those described above. It has a 
special fanged iron crucible shown at А. This furnace can 


— A be Mgt 
R IG. 6. 


be obtained from Messrs, A. Gallenkamp & Co., 19, Sun 
Street, London, E.C. 

At a few weeks’ notice, Messrs. Doulton, of Lambeth, or the 
Morgan Crucible Company, will make furnace bodies of any 
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desired design and at a very reasonable cost. There are 
several forms of furnace which might be easily made, and 
would serve а useful purpose in the electro-chemical labora- 
tory. 


Fra. 8. 


Simple rings, as shown in fig. 8, made of rectangular sec- 
tion and of any diameter, are capable of being built into a 
furnace of almost any desired form. These rings should 
each have an iron band to hold it together in the event of its 
cracking. Holes can be bored where required for the 
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entrance and exit of the flame; fire brick slabs serve as a 
base and cover. 

The author has designed a form of furnace very useful on 
account of the fact that the top and bottom of the crucible 
are easily accessible; there is also good opportunity for sup- 
porting the electrodes on the top and bottom. It is shown 
in fig.9; a movable door, к, made of fireclay, is also pro- 


vided, so that when once electrolysis is started, if the flame 
is no longer required to keep the crucible hot, it may be 
inserted in place of the burner to exclude draughts of cold 
air. A is an ordinary draught gas burner, h a hole in the 
bottom of the furnace through which an electrode may be 
passed, p a strong iron stand for the furnace, с a movable 
cross iron bar to which the upper electrodes can be olamped 
to hold them in position, к a double fireclay semi-circular 
crucible or furnace cover. 
(To be continued.) 


THE ELECTRO-COHEMIOCAL AND ELECTRO- 
METALLURGICAL INDUSTRIES IN 1899. 


Bv JOHN В. C. KERSHAW, F. I. O. 


(Concluded from page 41.) 


OZONE. 


THE progress in the utilisation of «zone upon a commercial 
basis 18 slow, and there is little advancement to report since 
the date of the last annual review. 

The Ozone Oil Refineries and Industries, Limited, to which 
reference was made a year ago, has not been floated during 
1899, and the writer has been informed that the delay is due 
to the inability to raise the necessary capital, without heavy 
underwriting charges. This company was promoted by the 
Commercial Ozone Syndicate for operation of their patents 
relating to the refining of oils by means of ozonised air. 
Work at the experimental works in Lambeth is now confined 
to the production of a patent medicine, Lozone," and to 
experimenta upon the use of czonised air for bleaching rhea 
fibre. Good results have been obtained, and developmenta 
are expected to follow from these applications of ozone. 

The numerous trials of oz nised air for the purification of 
potable waters still continue, bat the writer is unable to 
point to any installation which is yet working on a com- 
mercial basis. In most cases the installations are experi- 
mental in character, and are run by the inventors, or by other 
interested parties, 

It is true that in America the Electric Refining and 
Purifying Company has been formed with a capital of 
£208,000, to erect and operate works for the purification of 
the water supply of Pailadelphia by Ozone. In view of the 
absence of any details of preliminary trials, one may, how- 
ever, be excused for regarding this as a scheme for extracting 
money from the general public, rather than as a serious 
attempt to test the economic possibilities of this new method 
of water purification. 

There аге no new facta or details to report oencerning the 
trials of Ozone for water utilisation at Blankenberg, in 
Belgium, at Oudshorn, in Holland, or at Paris. Ап “Ozone 


Water Worke” is, however, said to have been erected at 
Charlottenburg, in Germany, and the oost of treatment is 
stated to work out to 048d. per cubic metre.* 

Messrs. Marmier and Abraham have reported daring 1899 
upon the bacteriological results of the trials with ozonised 
air at Lille. The Ozoniser used was of the Bertolus type, 
the E.M.F. employed was 80,000 volte, and all the germs, 
with the exaeption of “ bacillus subtilis," were destro 

Blondin, in a more recent article, gives fuller details of 
these trials, and states that this system of water purification 
has been adopted by the municipality of the town. The 
actual cost per 1,000 gallons, or per cabic metre of water, is 
not stated, and one cannot compare the efficiency of this 
system with that in use at Charlottenburg. 

Andreoli still continues his small scale experiments їп 
London upon the purification of Thames water, and bas pub- 
lished notes giving the results obtained with bis latest form 
of Ог івег. $ In the first he stated that 140 watt-hours 
would provide sufficient Oz ne to sterilise 1 cubic metre (35 
cubic feet) water, and that probably 100 watt-hours would 
suffice for water taken higher up the river. In the second 
note he states that improvements in his apparatas have 
enabled him to sterilise 1 cubic metre with an expenditure of 
electrical energy = 70 watt-hours, 

Taking the к.н P.-hour at 14d., this equals a cost of *14d. 
per cubic metre, a cost considerably higher than that given 

or the trials at Charlottenbarg. 

With regard to the use of Ozone for bleaching fabrics, 
there is nothing new to report. The only works known to 
be using Ozone for this purpose is in Germany, and here it 
is used in conjunction with h orites, in order to obtain 
the degree of whiteness generally obtained by “ ing. 

It is interesting to note that on May 2ad, 1899, Mr. 
Akers Douglas was 5 in Parliament upon the pos 
sibility of using Ozonisers for purifying the atmosp 
of the House of Commons. The cost of the necessary 
apparatus was given as the reason for the non-adoption of 
this method of killing “ influenza” germs. 

In conclusion, reference may be made to a new method 
of acing Ozone, described by Moissan in a recent contri- 
bution to the Academie des Sciences. | 

Fluorine gas is ‚ноо by electrolysis of а fiuoride, as 


viously descri y this noted investigator, and is passed 
into water at 0? C. 

A gas containing 14:39 per cent. Ozone by volume, and 
quite free from n com , can be obtained, 
it is possible that method of Ozone production may 
become of industrial importance. 


ZINC. 


The past year bas not been signalised by the advent of 
any new ргооеєв for the electrolytic extraction of zinc from 
ita ores, but some progress has been made with the develop- 
ment of three of the existing processes. 

The Hoepfner which d в upon the electrolysis 
of an aqueous solution of mixed chlorides, in a cell containing 
a diaphragm, is being o at Winnington, in Cheshire, 
and at Weidenaau and Homburg, in Germany. Works are 
nearly completed for operation of this at Hruschau, 
in Austris, and similar works are planned for erection in 
Belgium, Italy, France, and Canada. The plant at Faerfurtb, 
in Germapy, where this process was originally worked, has 
been stopped during 1899 ; but the developments which are 
occurring in connection with this process in other 
make it evident that this stoppage is due to local, not 


causes. 

The success of the Hoepfner process is largely due to the 
fact that chlorine is produced as a bye-product at the anod 
and that therefore the total cost of the electrical energy an 
of the operating charges, сап be divided between the 
bleaching powder, in which form this chlorine finds a ready 
sale, and the zinc. . 

The Swinbarne to which reference was made in 
the laat annual report, is atill undergoing experimental trials 
in London, and certain modifications in the and oell 
have been found neoessary as a result of this erperimental 
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work, The inventor is still confident that this process will 
bs found to solve the problem of the profitable treatment of 
sulphide ores, 

ith reference to the Cowper-Coles zinc extraction pro- 
cem, the inventor has stated in this paper that the works 
at Hayle, in Cornwall, were to be removed to near London, 
bat the writer has not heard that the process is yet at work 
upon a strictly commercial basis. 

The trials оа were ore by the British о 4 
Proprietary ny with the process in 1898, did not yie 
the expected results, and this company hes not ado the 
process for treatment of its complex ores. 

The Dieffenbach process, which was worked for some years 
at Duisbarg, in 5 ceased to be operated there 
during the past year, and Borchers has stated that the process 
hes failed. The works at EM ee reported Mo have been 
bought by capiialists interested in the Hoepfner process of 
"The Nahneer still Lipin 

һе Nahnsen process is still in use at Lipine, in Silesia, 
bat it is used for refining the spelter produced at this works, 
э as an сааса process. : | 
review of progress in the electrolytic zino Industry 
would pras k А 
process, althongh electricity plays only a secon in 
the extraction of zinc from ita дды this process, piden 
presented to the shareholders at the first annual meeting of 
the Smelting Corporation states that one-third of the large 
works at Ellesmere Port, on the Manchester Ship Canal, is 
sow completed, and in operation. The resulta obtained have 
De tati | prt 3 the pic 
be capacity originally ned is now being rapi 
carried out. The total „Ж ж upon this works will Нау 
to £250,000, and its full capacity will be 700 tons complex 
sulphide ores a week. For the information of 
readers who failed to see the note upon the Fry process in 
the iue of this paper for December 16th, 1898, it may be 
stated that the process is a metallurgical one, and comprises 
three operations. The ore is first roasted ; it is then smelted 
ina wy» furnace, with the admixture of definite propor- 
tions of ferrio oxide and sodium sulphate; and the slag from 
the smelting operation is then treated for recovery of the 
zmc as zinc oxide in а Siemens furnace. The first operation 
removes the sulphur ; the second separates the silver and lead ; 
and the third tes the zinc. 
сарсан ола eru пешае у ena from ре oxide 
ysis; is portion of the process not yet 
been worked upon а practical scale. idi 

There are thus two processes for the treatment of complex 
rülphide ores in actual operation, and two others in the ex- 
perimental stage of their development. In view of the 
repeated failures to solve the problem of the successful 
recovery of the silver, zinc, and lead from these ores, the 
progress made in recent years is eminently satisfactory. 

, With regard to “el vanising,” there is little that 
ш new to report. The only new electro-galvanising works 
d which the writer has any record is one in New York 
where a plant with a arian, fae 2 tons zino per day is said 
to have been erected. A similar works has been in operation 
t Раат since 1898, the Duquesne process being used at 


CONCLUSION, 

The industries dealt with above do not exhaust the list of 
those in which electricity is now being utilised to brin 
а cda formerly carried out entirely by chemica 
or ical methods of work. Thus the production of 
the metals sodium, potassium, ium, nickel, tin, silver, 
ый gold is now wholly or partially effected by means of 
с of their salts, either in aqueous solution or in a 
tate of fusion; and phosphorus is also produced by an 


1 T 
and electro-metallurgical i 

Borchers has during 1899 аал to the German Electro- 
Chemical Society figures which are 

tale. He estimates that 418,000 H.P. (878,000 H.P, water 
and 40,000 H.P, steam) will shortly be utilised in these 


orm. . Бату, July 21st, 1899. 
t The Times рома! 2A. 10. 


ete without some reference to the “ Fry”. 


It is intended that - 


t went 


ustries, Dr. 


aggregate will be found in the issue of this paper for October 
Oth, 1899. 

The present writer has not in his sion the 
data for checking the whole of Dr. hers’ estimates, but 
in four of the industries dealt with in this annual review 
fairly reliable fi are available, and from these the figures 
given in the following table have been compiled :— 


: POWER AVAILABLE IN 1900 FOR THE ÁLUMIMIUM, 
CoPPER, ALKALI, BLEACH, AND CHLORATE INDUSTRIES. 


Horse-power available. 
Product, 
Water. | Steam | Total 
Aluminium... 26,000 | ET 26,000 
pper ... (?) (?) 15,006° 
Alkalies and bleach 25,600 17,000 42,600 
Oblorate ... $2100 | 3800 35,400 
Totals 83,700 | 20300 | 119,00 


>з >т = лз ³WAAſ ERIS UHR ³ð . 8 
* Calculated from an estimated annual output of 200,000 tons refined copper. 


No V for the amount of power now being 
used in the calcium carbide, miscellaneous, and zino extrac- 
tion industries are to be obtained, and the difficulty of 
forming an estimate is increased by the fact already noted, 
that many of pell xir d companies are manufacturing 
more than one product, and devote moat of their available 
power to that which, at the moment, yields the greatest 
profit. Adding, however, 85,000 н.р. to the total given in 
the above table for the industries omitted from it, we obtain 
а grand aggregate of 204,000 H P. as the total power which 
is likely to be utilited in the year 1900 in the electro-oht mical 
and electro-metallurgical industries. That this total will be 
increased in the near future is, however, certain. 

The works already planned in Europe and Amerios, of 
which some details have been already given in this review, 
will add about 50,000 н P. to the total given above, and thus 
the estimate given by Dr. Borchers may Ъз approached in 
the years 1908 or 1904. 

In the year 1889, the only application of electricity in the 
chemical or metallurgical industries was in copper refiniug. 
At that date the output of electrolytic copper was only 
abont 20,000 tons per annum, and the total power utilised 
was probably not more than 2,000 HP. 

When one compares with this even the more moderate 
estimate of the power that will be utilised in this new branch 
of electrical science in the year 1900, one is forced to admit 
that the made during the last decade of the century 
has bæn striking, and one is tempted to кер кто 
ing the developments that may be expected e coming 
century. 

However, it is wiser to remember the old saw, “Never 
prophesy unless you know,” and to close this article by 
remarking that English electrical engineering industry 
has not shared, as it t to have shared, in the develop- 
ments of the past d The writer hopes that a greater 
readiness to believe in the future of these industries and to 
assist in their development may be witnessed баак the next 
10 years, and that the то the new undertakings 
which are launched may not left entirely to German 
initiative, or to German electrical engineering firms for the 
supply of the necessary plant and machinery. 

P.S.—With reference to the remarks upon the Greenwood 
electrolytic alkali process appearing in the issue of the 
ELECTRICAL REVIEW for January 5th, the writer has been 
informed by Mr. James Greenwood that the trials of his 

rooees at Winsford were stopped by himself “ owing to the 
ailure of the Salt Union to complete the purchase under the 
terms of the agreement," and that the technical adviser of 
the Salt Union strongly recommended them to seoure the 


process, 


Dowsing. Treatment.—There has just been opened at 
Bournemouth а Dowsing Radiant Heat and Light Institute 
for the treatment of persons suffering from nervous and other 
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RECENT PAPERS ON THE COMMUTATION. 
or THE DIREOT CURRENT к» : 


THORBURN RRID.—'' Sparking, its Oaute and Effecta”: ad at the 
meeting of the American Institute of Electrical Engineers, 
December 15th, 1897. i 

T. FiscHER HINNEN. —" Observations of Methodi et avoiding. Spark- 
ing in Continuous Current Machines.” ELtrotechnische Zeit- 
schrift, December 30th, 1897. | 

Eustace TRHOMA8.— Sparking in Dynamos.” 
February 18th, 1898. 

H. N. ALLEN.—" Sparkless Reversal in Dynamos.” Journal of the 
Institution of Electrical Engineers, April, 1888. 

W. H. Everett and A. H. Peaxe.—“ Experiments on Commutation 
in Dynamos and Motors.” The Electrician, April 2200, 1898. 

W. Н. Everert and A. Н. Peakm.—" The Effect of Commutation on 
the Field of вени and Motors.” The Electrician, December 
30th, 1898. 

E. ARNOLD. — 

G. KaPP.— 


The Electrician; 


Elektrotechnische Zeitschrift. 
Elecktrotechnis-he Zeitschrift, 1899. 


(Continued from page 45.) 


S 10.—Thus far we have only discussed the case when 
the conditions are those of perfect collection, and a dis- 
tribution of the magnetic field has been ascertained which: 
will prevent any difference of potential arising between the 
two terminal bars of a coil when under the brush. Con-: 
sider now what happens when the distribution of the field: 
is not such ag to secure perfect collection. | 

In figs. 1 and 11, using the same symbols as before : 


2 c is the total armature current. 
R is the resistance of the coil a. 
p is the resistance of each armature connection. Ж 
ri 7, are the resistances of the surfaces of tbe bars 1, 2 
in contact with the brushes, and are assumed to be 
inversely to be proportional to the areas. 
f is the total resistance of the contact surface, i. 6, of 
тани; so that = 1”, i 
. 5i + 12 Di 
Then R, р, 7 are constants while the values of M т; vary 
continuously during commutation. pote that at an 
instant during the commutation period rate at whic 
the flux from the fixed field through the coil А should be 
diminishing 
but that as a matter of fact it is diminishing at the rate F — f. 


It is proposed to ascertain the effect of this quantity /, which 


may be called the field error. 
collection by producing some difference of 
the commutator bars 1 and 2, and it may 


It produces imperfect 
tential between 
obeerved that 


in fig. 2 the direction of the flux F to be withdrawn from 4. 


during commutation is such that if / is positive, the 
potential of the bar 2 will exceed that of bar 1. Let us call 
this difference of potential a, во that e aid f have the same 
sign, and if f= o, = . 

Next suppose that at some instant the current in the coil 
under commutation would have the value c if the collection. 
were perfect, bat that as a matter of fact its value is c + y, 
so that if f= o, and the collection is кеш, y = 0 algo. 
Moreover, у and f have the same sign. ! 


Calling the currents flowing into the two commutator bars, 
as before, ci and , ec = C +e + у, and e; =C — — y. 


Where v is the potential of the body of the brush, the 


potential of bar 1 is v — с, r;, and of bar 2, v — ¢, ry. 
Then s, the excess of the potential of 2 over that of 1 is 
2 4. ic. We kd C, T, — Ca fo, 


-: 


1.8 T (ri = ra) + 0 (r t r) +y (+r), 


When f=o and- the commutation is perfect ө = o, and we 


nave Uer tomo) 0: 80 ... 
ин s= y(n + т). 


~ Hence у the excess current in the commutated coil, caused 
by an error in the field, may be looked on as due to the 
difference of potential between the commutator bars, acting 
through the: resistance of the contact surface; and con- 


tinuous observation of this potential difference during com-: 
mutation would give a complete account of the character of. 


the collection. 


in order to produce perfect commutation is F, 


Vol. 46 Жо, 1,156, Jawvanr 19, 1900. 


— — — — — — S 0 ͤ cc c (c — 


$11. Let E be the rate at which heat is developed at the 
бош surface, 
Then 
Н = ¢,? ер Л» 
(^f 1 M r9 


: 71 T. 
= (с LEE 
TOPEA ri rz 


в? 
= 46%; + ——- 


- 2 
71 J т, = 1c + (7; 


+ rey? 4 (27 +ey. 


62 
= 2 
G % ~. r 

This expression consists of two parts. The first part 
4 c? r is the heat produced by the passage of the total 
armature current into the commutator when evenly dis- 
tributed over the contact eurface, and is the total rate at 
which heat is developed when the collection is perfect. It is 
determined by the output of the macbine and the construc- 
tion of the commutator and brushes. It cannot be reduced 
by any adjustment of the field, or of the position of the 
brushes. 

The second part is the result of imperfect commutation, 
and is essentially positive. The values of e and y may be 
reduced to zero by proper arrangement of the field, near the 
commutation point and to do this is the problem of dynamo 
commutation. The importance of the term may clearly be 
reduced by increasing the values of ғ, and r,, i. s., of the resist- 
ance of the contact surface : but this involves a corresponding 
increase in the first term. 

§ 12.—The form of these last expressions is not peculiar 
to the ишш case when the brush is of the width of one. 


i 


F'ia. 9. 


Fia. 10. 


commutator bar. Thus if in fig. 9 the brash touches n com- 
mutator bars, suppose di а, а, . . . . а, to be the contact 
areas of the several bars, vi t, bz . . . . t'n the potential 
diffarenoes between the brush and the several bare, and g the 
conductivity of the contact surface per unit of area. Then 
the currents flowing into the several bars are r, a, g, 1. a. 9. 
bu d e. • tuang. Hert is developed at the several 


а 


surfaces at the rates vi: a, gi, #.2 d. 0. t? а, 0 . . , u, 7. 
The total armature current 2c = Z^ta q. | 
Heat is developed at the rate 2 v’ ag = H “y | 
Тһе conductivity of the total contact area = Da у = 

1 | 

i p вау. 
" tien since 2 »* ax Zu — (Уға)? + Хаа, (0. * 


the last expression having 4 n (n — 1) terms. 
Mae e all terms by j? we have 

— «у 

; 1i 1 T А 

This i is identical in form with the last expression for H in 

{ 11, in the case when n = 2, | 


Hmdgrqrx 


А | 2 ы 
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. 6 18.—The form of these expressions does not show the 
effect on the value of H of changing the contact surface 
resistance (6 g., by a change of the material of the brushes). 
An increase of the surface resistance will increase the value 
of the firat term 4 с? ғ in the same proportion, and in all 
cases where the commatation is good, and the second term 
is small, the brush surface resistance should certainly be as 
small as possible. But the effect of a change on the second 
term is not apparent, and it is desirable to ascertain whether 
ap increase in the value of r may not in some circumstances 
reduce the value of this second term to an extent which 
will more than compensate for the increase in the first term. 

We may consider the distribution of the flow of current 
from the h iuto the commutator as the result of super- 
posing a local current (the current that has been called y) 
circulating in the dotted circuit of fig. 11 on the uniform 
distribution of flow which it is desired to secure, and is 
obtained in perfect commutation. The electromotive force 
acting in this circuit is due to an excess or deficiency in the 
rate at which the flax is beiog increased in the coil, and the 
resistance of this circuit consists of the sum of the resistances 
of the coil itself, of the two connections marked p, and of the 
two braeh contact surfaces; and the local current may be 
reduced by increasing the resistance p of the connections. 
This increase would of course be also inserted in the path of 
the main armature current, but whereas the connections 


would be in parallel in the main circuit, they would be in 


series in the local or dotted circuit, and the resistance intro- 
duced by them might improve the collection to an extent 
which would jastify the consequent fall of potential in the 
main circuit. Moreover, these connections are idle duri 
all bat a small part of the revolution, and may be of sma 
size. 


Another mode of inserting resistance into the dotted circuit 


is to construct the brashes of lamina having appreciable 
resistance as in fiz. 10. These lamine insulated from one 
another along their length are soldered into a solid piece 
marked a into which the current is iatroduced. his 


arrangement inserts a resistance between A and each com- . 


mutator bar inversely proportional to its contact area, and 
its action on the value of e or y is the same as if the contact 
surface resistance were increased by the same amount. It 
hes, however, the considerable advantage that the extra heat 
is developed ia the body of the brush in-tead of on the com- 


mutator surface, and if the advantage of carbon over copper 


brushes lay solely in the greater resi-tanoe of their contact 
sarfaces, it is probable that a laminated brush would be pre- 
ferred to a carbon one. 


{ 14.—To ascertain the effect of these resistances on the 
values of в and y, and the heat developed at the brush, 
consider the electromotive force acting in the dotted circuit of 


lig. 11. The flux in the circuit in the direction of the large 


arrow, marked Ф, is decreasing at a rate 


* —f) + ni (c + y) 


where n is the number of turns in each armature section, 
end the indactance of each. в is the resistance of each 


turn in the coil, р of each connection, r, r, the resistances of 
" Snir surfaces. o, c, y, ci, сз, have the meanings 


Then — n (F—f) —nl z (с + у) 
MRC Ty) + (т +p) elr + р) 
= C(7,— r9) ＋ e (ri ＋ 72) ＋ e (n & + 2 p) 
T-ynR--T2p-rrdr | 
In $ 10 it was shown that c (r, — ra) + c (ri ＋ 7.) = o, 
and when f — 0, y — o. 
Hence the last equation may be resolved into the two 


ar- $E = (nn + 2p) 


nf—mi- Y. =(ant2ptntn)y 


From this last equation the value of y, and the consequent 
sparking, may b» ascertained for any given error, /, iu the 
commutation field. ! 

Now, ri r, vary with the position of the commutator bars 
under the brush. Counting the times from the middle of 
the commutation period, a period we will call 2 т, the com- 


mutation begins when / — — T, when r, — rand r; — «; 
and ends when ¢ = + T, when r, = EK, and 7, = 7. 
At any intermediate time T, 7, = IT r and 7, = 
2 
T + 


The differential equation in у now becomes 


dy 4 т? B 


which may be written mE + (a TE 2?) у = 9, 
| n R 2 T 27 T T 
where a = — А T’ b =y T’ g 24. 
and = EUN 
T 


The general solution of the last equation is 


y 1+." b 
ye) = А + J 9 («) dx, where ọ (^) = ғ" (2 2) 
and in the саве of dynamo commatation we are considering 


у = 0 when = 1, во that А = o and the solution 
becomes 


y= eO? [аф (94. 
It may be noted that y is independent of c. | 
The expression / g $ (r) d r, is not generally integrable, 


even when g is independent of v, but may be evaluated 
numerically for any particular case. 

$ 15.—To illustrate the character of the solution the 
example of § 8 may be employed, in which the following 
constants were assumed : 

2 о, the total armature current, is 200 amperes = 20 unite, 
i.s., C = 10 units. 

There are two convolutions to each armature section, i. s., 
n = 2. 

The resistance of each armature section is *0001 ohm, and 
of each turn, 00005; #6, R = 5. 10“ units. 

The commutation period is 002 second; i. e., T = 10 
s>cond. 

Since two turns of a current of 10 units produce 100,000 
lines of magnetic flux. The inductance of one turn is 
5,000 ; £6, = 5.10? units. 

The brush contact area is 25 sq. cms., with a resistance of 
'025 ohm per £q. om. ; s.e., r = 001 ohm = 106. 

In the present case no armature connections are used, and 
р = 0. The effect of giving appreciable values to р will be 
considered presently. | | 

| (To be continued.) 


SANDING OF TRAMWAY TRACKS. 


JUDICIAL decisions frequently inform the general public : 
that behind the austere countenance of the bewigged judge 
there lurks an intelligence of a very ordinary type. We 
certainly cannot envy Mr. Swifte, of the Southern Police 


88 THE ELEOTRIOAL REVIEW. гт. 46. Mo, 1,156, Janvany 19, 1900. 


Court of Dublin, in the matter of his intelligent rendering 
of a very simple clause when he inflicted a fine on the 
Dublin United Tramways Company for not sanding 
their paved track. Olause 37 of the Company's Act, 
which he had to construe, reads as follows : — “ The 
company shall at all times maintain and keep in good 
condition and repair, and so as not to be a danger or annoy- 
ance to the ordinary treffic, the raila of the tramways and 
the sub-structure upon which the same reste, and also the 
paving wires, posta, tubes, and electrical apparatus of any 
description whatever.” It seems to us as plain as possible 
that this clanse has special reference to the maintenance of 
the rails at the level of the road surface and the main- 
tenance of tke paving free from hollows. How any intelli- 
gent man can possibly twist this clause to include sanding, 
ре all comprehension. We doubt if ару but а 
egal mind could ro twist this clause as to make it 
demand sanding. As we have before said, the paving of a 
tramway track is done for the purpose of withstanding 
the abnormal wear and tear of horse-shoe, and this 
abnormal wear was énfficiently marked and severe 
to render it necessary that even on a macadamised 
road the track of a tramway shoald be paved. 
Where the paving falla below the rail level, there is great 
danger to wheels crossing the line at a flat angle, it is 
only right that high rails should be guarded against, and it 
is against the danger of such high rails that Clause 37 of 
the Dablin Company's Act is levelled. We cannot see that 
the clause contains words of doubtful import, which must 
therefore be construed against the covenanting party, 
namely, the tramways company. Mr. Gordon contended, 
and very properly, that во long as the paving 
was maintained in order structurally, there was no 
obligation to maintain its surface in a condition to 
be run upon by the public, go far as the surface was affected 
by weather. We presume that the laying down of the tram- 
way has not altered the superficial area of the atreet, and the 
only user of the tramway track is the public; the tramway 
itself uses only the rails, not the paved surface, and 5 
a common sense view is that, as the public uses the trac 
and the company does nothing to render that track more 
unsafe to run upon than the other portions of the street surface, 
therefore the public should provide sand in case of, say, frost or 
other interfering canee. Seeing the kind of construction put 
on simple clauses, as witness the present case, and the unfor- 
tunate purchase clause in the Act of 1870, it is much to be 
hoped that every care will be taken to have such unjust and 
unfair clavses provided against in the Bill which cannot long 
be delayed. Unless something be done to put a stop to 
the unreasonable demands of local authorities and the ridi- 
culous construction placed upon clauses of Acts by legal 
luminaries, а great check will be put upon the progress 
of industrial undertakinge. 


JOSEPH HENRY. 


Br OUYLER REYNOLDS. 


(Concluded from page 79.) 


Morsr’s telegraphic apparatus lacked the powerful magnets 
that Henry invented. [gum shown in A that hii iven- 
tion, embracing his system, would haye failed had not 
Henry’s invention in tbis line helped him to surmount the 
difficulty. Morse, having worked out a practical telegraphic 
system, has been given credit in the popular mind for the 
whole, but the work accomplished by Henry made it possible 
for Morse to render his system practicable. In spite of the 
rivalry between the two inventors, and all that was said at 
the time in disputing the claims of priority for the two by 
their supporters, Henry brightened Morse’s darkest hours, 
between 1839 and 1843, by encouraging him, which goes to 
prove that Henry was satisfied with discovery, and was only 
too glad that others might benefit pecuniarily. The letter 
that Henry wrote to Morse refers to a prospective test of the 


— 


9 Scientific American. 


latter's invention in practice by a line of 40 miles, connest- 
ing Baltimore with Washington: 
Princeton Oollege, February 24th, 1842. 
n tines 
I most хрлат ћоре 


perfect success of the invention. 
success, I remain with much esteem, Yours traly, 


In December, 1842, the sum of 530,000 was appropriated, 
passing the House of ntatives on February 23rd, 
1848, and the Senate on h 8rd. The four wires were 
extended, and on May 24th, 1844, the first message was 
sent. The success led to many inventions all over the 


| 
| 


" fwrmwsSrTY" MAGNET мара By Haney tm 1020 то Рамонвтвлти 
TELEGBRAPHIO Transmission, Рашовтон Ustvunsiry MOSEUM. 


country, and they to many lawsuits brought by and against 
Morse. These brought out the priority of claims, and 
ig between Morse and Henry was engendered.’ Henry 
was defended by the Regents of the Smithsonian Institu- 
tion, who certified to the priority of Henry's researches 
and indorsed his claims, which were :— 


l. Previous to my investigations, the means of developing 
magnetism in soft iron were imperfectly understood, and the electro- 
magnet which then existed was inapplicable to the transmission of 
power toa distance. 2. I was the first to prove by actual experi- 
ment that in order to develop magnetic power at a distance, a 
galvanic bsttery of intensity must be employed to project the current 
through the long conductor, and that a msgnet surrounded by many 
turns of one long wire may be used to receive the current. 3. I was 
the first actually to magnetize a piece of iron at a distance, and to 
call attention to the fact of the applicability of my experiments to 
the telegraph. 4. І was the first to ас'пШу sound a ball at a 
distance by means of the electro-magnet. 5. The principles I had 
developed were applied by Dr. Gale to render Morse's machine 
effective at a distance. The results here given were among my 
earliest experiments, in a scientific point of view considered then of 
much less importance than what I sabsequently accomplished ; and 
had I not been called upon to give my testimony in regard to 
them, I would have suffered them to remain without calling public 
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attention to them, a part of the history of science to be judged of by 
scientific men, who are the best qualified to pronounce upon their 
merits.— Smithsonian Report for 1857. 


It was Henry who explained the difference between 
“intensity” and quantity to Morse, and L. D. Gale 
testified that he saw the imperfection in Morse’s work and 
advised him that— 

The sparseness of the wires in the magnet coils and the use of the 
single cup battery were to me, on the firat look at the instrument, 
obvious marks of defec*, and I seep atm каток to the professor, 
without giving my reasons for so doing, a battery of many 
should be substituted for that of a single pair, and that the coil on 
each arm of the magnet should increased to many hundred turns 
each; which experiment, if I remember aright, was made on the 
same day with a battery and wire on hand, furnished, I believe, by 
myself, and it was found that while the original arrangement would 
only send the electric current through a faw fest of wire, say, 15 to 
40, the modified arrangement would send it through as many 
hundred. шоп I gave no reasons at the time to Prof. Morse for 
the 
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Md he read and appreciated the paper of Henry, the 
80, OF and ap e paper of Henry, the 
« made by me would naturally have гает ой to his mind 
as did y own. .... Prof. Morse professed great surprise 
at the contents of the paper when I showed it to bim. 
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much thought iu solving the wonderful problem came from the 
former, the doctor friend never uttered any detraction from the 
fameof Henry. The participation of Ten Eyck was so promi- 
nent and is made to appear so authentic from many sources 
that the two names must continue to be interwoven in the 
telling of what was done. Dr. Ten Eyck was selected to 
take Prof. Henry’s place when he resigned in November, 
1882, to accept the Professorship of Natural Philosophy in 
the College of New Jersey at Princeton. 


In 1837 Prof. Henry visited Earove, the object of this trip, as 
stated in his own words, being: 1. The formation of personal ac- 
quaintance with men of science, which may Ъз the basis of fature 
correspondence on scientific subjects. 2. The study of the modes of 
instruction in science. 3. The methods of making original researches 
in the different branches of science. In short, to mak: such attain- 
ments as may bo useful either in the way of my duties as an instructor 
or in referenoe to my own researches, and which cannot be obtained 
from books. 

Ав I feel considerable strangth on some subjects of science, I 
shall not be ashamed to show my ignorance on others by askiog 
questions even of an elementary nature. : 


While in Europe he had many delightful interviews with 
Faraday, profitable and pleasurable conversations to both. 
With Wheatstone, who was then Professor of Experimental 
Philosophy in King’s College, he talked of magnetic circuits, 


In Paris he met Gay-Lussao, Arago, Biot, Bscquerel, and. 
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There is no question regarding the serious handicap 
mes on Henry's labours through lack of funds. This 
id not so much affect the needful ases for science, 
which were however, a tax; but cramped the time which 
he could devote to research. In both ways the remedy was 
ad ly found in one who was his most intimate 
nd. daring the time that he was working in the Alban 
Academy. This man was Dr. Philip Ten Eyck. The frien 
relieved Henry of the labour of making many of the parts 
of the now famous telegraph machine, supplying them from 
his own purse and contributing to Henry's curtailed time 
by working in the basement while Henry attended to his 
on the main floor above. So indefatigable was Dr. 
Ten Eyck in collaboration with Henry that it would be 


negligence whenever speaking of the work of those days and 
the invention of the ph to omit his name : and though 


ДАВ, wiTH Тїнї. SPIBAL, USED BY Hm то Рвота THE 
INDUCTION OF THE Static DiscHaRGE, PRINCETON 
Мовисм. 


De la Rive, and on his travels Dr. A. Dallas Bache (died 
1867) proved a valued companion. Dr. Bache's father, 
Richard, was a Bon of the only daughter of Benjamin 
Franklin. At Paris Henry was unable to speak the 
language, but he met there, studying medicine in the Latin 
Qaarter, Thomas Hun, M. D., of Albany (1808—June 3rd, 
1896), whom he knew well at the Academy, and he acted as 
an interpreter. To this day it is quoted that Hun, although 
8 prominent А ага was proud to style himself “ Mouth- 
piece of his Majesty.“ 

Henry was ever weighing his moments, that he might 
= the greatest profit to science, Strangely indeed, while 

knew he had remarkable ability, it cannot be pointed out 
that he ever во declared himself vauntingly. 

He was obliged to earn a livelihood, and this he considered 
asa millstone, It was, during the early years of bis life, 
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like so much work before play, his play being deeper work 
than ever. When new positions were offered to him, he 
did not think what advancement in fame attached to them 
or what the financial gain might be, but only bow 
much time he would have for his ious researches 
after he bad each day falfilled the quota of work to 
supply the body with food. If the new position might 
place him in ease, yet rob him of hours for scientific 
study, he could not see how he should better himself 
by accepting the offer. 

Even at во youthful an age as that of his election to fill 
the Chair of Natural Philosophy at Princeton (November, 
1832, aged 35), he was regarded as the leading man of 
science in America. Prof. Benjamin Silliman, of Yale, in 
urging his appointment, wrote: * Henry has no superior 
among the scientific men of the country ; and Prof. James 
Renwick, of Columbia, added: “ He Bas no equal.” It is 
needless to say his election was unavimons, and Princeton was 
the gainer. So varied was his learning that in 1833, while 
Dr. Torrey was in Europe, Prof. Henry filled his chair of 
chemistry, mineralogy and geology, and subsequently he 
lectured on astronomy and architecture. 

Here he even found time to make researches in the college 
laboratory, constructing an original form of galvanio battery, 
80 arranged as to bring into action any desired number of 
elementa, from а single pair to 88. 

His studies brought about discoveries in electrical self- 
induction, combined circuits, oscillation of electrical dis- 
charge, on a simple method of protecting from lightning, 
buildings covered with metallio roofs," molecular physice 
simple forms of heliostat, phosphorogenic emanation, relative 
heat-radiating power of solar spots, phenomena of fluores- 
cence, electricity obtained from а small ball filled with water 
and heated by a lamp, new method of determining the 
velocity of proj2ctiles, sonorous flames passing into a stove 
pipe, flow of water jets under varying conditions, relative 
angle of vision formed by a moving body, organic dynamics, 
derivation of species a 
of peroeptibility of a direct and reflected sound, the thermal 
telescope, electric engine, which was the forerunner of the 
great abr dd we now enjoy so extensively in the motors of 
various kinds. 


9 19 noon 8 


affiliation of specific forms, limit 


actual director. He was afraid that his duty to the Instita- 
tion would prevent him from making further research as at 
Princeton, and he questioned whether “If I go, I shall 
probably exchange permanent fame for transient reputation,” 
meaning that fame signified material gain for the scientific 
world. Bat he found the work so compatible with his 
ideas, that in 1847 he declined a call to the Professorship of 
Chemistry in the Medical Department of the University of 
Pennsylvania, despite the urging of his friend Dr. Robert 
Hare, and the salary, more than double that he was receiving 
at Washington. 

He brought his scientific service to the use of the light- 
house board, geological, meteorological departments, and 
aided in establishing observatories. How he could find the 
time, it is hard to say. 

Late in life (1875-77) as chairman of the committee of 
experiments of the United States Lighthouse Board, he con- 
ducted half a hundred experimenta, and some of the nature 
that reasonably lead one to suppose that had he continued to 
live a little longer, he, with his mind well furnished with 
electrical data, would have given us the wireless telegraph. 
Through bis efforts he secured to the Government the free 
use of the Atlantic cable for transmission of раш dis- 
ро regarding astronomical discoveries, and the Royal 

eographical Society passed a resolution of thanks in recog- 
nition of the good service. London also honoured him in 
the “ m Е the city ” 5 зи е6 and three steamship 
com panies as e privilege of conferring free transportation. 

Joseph Henry died May 18th, 1878. Fitting memorial 
exercises were held in the hall of the House of Representa- 
tives. Vice-president Wheeler presiding, and addresses were 
given by several prominent men. 


THE CITY LIGHTING. 


THE curves which we reproduce herewith, and refer to 
in our leading article this week, are records of the 
pressure measured at our supply terminals on the Stb, 9th, 
and 11th inst. They are the outcome of several recent 
failures of our lighting, which induced us to find ont 
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The Act of Congress, approved August 10th, 1846, estab- 
lished the Smithsonian [nstitution for promotion of science, 
employing the liberal bequest of James Smithson, of London. 
Henry was made its first secretary, December 8rd, 1846, and 
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12 midnight 


exactly what treatment we were reoeiving. The instrument 
used was a recording voltmeter, made by Messrs. Nalder 
Bros. & Thompson, which was fixed in the basement, and 
connected with а fuséboard. close to the meter. The curve 
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for Monday, Jannary 8th, shows a precipitous fall between 
4.15 and 4.45, attaining at its worst to about 86 volts, or 
14 per cent. below the normal. By 7 p.m. the pressure 
has recovered to its normal value, and promptly rans up 


to 5 per cent. above normal; for the reat. of the night a 


Гау ee ee раша оа 
be curve for January 9th, which olosely resembles 
that for January 10th, does credit to the supply 
undertakers; the pressure never falls below 97 volte, 
and rarely exceeds 104 volts. On the 11th, how- 
ever, the cataract is again met with; at 4.15 down 
comes the and this time the voltmeter pointer 
goes hard over. What was the lowest depth attained is, in 
this case, unknown ; but the pressure is far below normal 
for almost three hours. Since the 11th the curves have 
been similar to that of the 9th. bos 
We are given to understand that the difficulty of obtaining 
coal is the explanation of the curious performances here 
illustrated ; bat why should this make itself felt in such an 
erratic manner? If on Monday, why not on Tuesday? 
And bow have other London companies overcome or avoided 
the difficulty? — | i TS a lt 


С CORRESPONDENCE. 


The Century Problem. 


It was a famous axiom of a certain well-known judge that 
a reason shou'd never be given for a judgment. You 
have, however, alone ventured to give reasons for Januar 
Ist, 1901, being the first day of a new century, that I feel 
sare you will be sufficiently generous to allow me to point 
out the error upon which your reasoning is based. You 
present а simple analogy to us by saying “ When does a new 
week commence ? On the first day of the new week.” Now, 
as exactness of thought and word is necessary to a right 
understanding of this simple matter, it is exact to say 
rather that the first day of the new week commences at the 
first second (of which 86,400 are necessary to complete the 
first day), or point of time, which, when complete in 24 
hours, constitutes the day 1, or first day. The calculation, 
therefore, proceeds from the firat point or second of time, and 
not from the figure 1. Now apply this to the century 
problem in, say, two ways out of dozen or more instances. 

A pedestrian contracts to run 100 miles, when he arrives 
at the hundredth milestone he has completed 100 miles, one 
Мер beyond it and he is commencing the next mile; before 
reaching the firat milestone, however, he must ran 1,760 


Now, those who say 1901 begins the century are those who 
begin to count from the first milestone, which is wrong. Or, 
again, here are 100 dots corresponding to years— | 
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Now, the first dot counta from the first second of the first 
day, of which 365 are needed to make the first year, and 
immediately the last dot, or year, is reached is signified the 
second of time at 12 midnight, constituting the following 
first second of time beginning the 86,400 necessary to com- 
plete the first day of the New Year, or century. ` 

Or, in other words, before we can logically count one year, 
or speak of the first year, we must realise the first second of 
о seconds of time, which constitute опе year of 

ye. | | | 

Thus all time computations of necessity, both philosophic- 
шу, ically, and scientifically and astronomically, 
must be preceded by a point, dot, or nought, the essence or 
msterial parts must e the object or unit 1, and thus 
Q.E.D. as up to midnight, December 31st, 1899, we speak 
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wo record a new century (1900), the first year 


М à 


‘of the nineteenth oentusy. At one- second past midnight 
| of which is 
complete at midnight, December 31st, 1900; then follows 
он 01, 02, &. MJ | 
к LC E Ка T. May. 
Tottenham, January 14th, 190. 
Twentieth Century, — — 


Had it not been for the unfortunate fallacy that has crept 
into the text in your explanation of your admirably lacid and 
‘correct diagram in your issue of January 12th, I should not 
have ventured to occupy the valuable space in your columns 
by writing this letter; but your diagram proves that the 
twentieth century has commenced, and your- text asserts to 
the ы .Undoubtedly the twentieth century has com- 
mnenoed. I feel sure you desire to maintain the accuracy of 


jour journal, and that after further consideration you will 

‘adopt the correct and only logital interpretation of your 

jou and correct the 

rrors into which some of our other friends of the electrical 
have fallen. . 


diagram, and that you will take the | 


t 


| .. 


"Century yx 
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After Lord Kelvin’s opinion had appeared in print in 
agreement with Sir Courtenay Boyle’s view, one had hoped 
that the matter was settled. Imagine one’s consternation 
when reading your explanation, to find that the nineteenth 
century was to be blessed, or otherwise, with 101 years. The 
fact is, the whole matter turns upon the question of what 
we mean when we write down the date of the year. We 
are now using the date 1900, and by reference to your 
diagram we find it coincides with the end of the 1900th year, 
therefore 1,900 years are completed, or 19 centuries. ' 

To test the accuracy of this, we need only ref rto the first 
year on the scale of your diagram. Zero represents the 
ads from which succeeding years are counted, and it is 
the commencement of the first century, also, of course, the 
commencement of the first year A.D. You will observe 
that you do not write down the date 1 till one year is com- 

leted—it would be inaccurate to do otherwise —therefore to 
keep in uniformity throughout this scale the date 100 cannot 
be written till 100 years are completed, $.e., the end of the 
first century and the commencement of the second century ; 
Bimilarly the date 1900 cannot be written till 1,900 yeers are 
completed, i. s., the end of the nineteenth century and the 
commencement of the twentieth century. It is also obvious 
that the dates in which 00 recur represents. the closing of 
one century and the opening of the next. 

To fix this idea, let us start from the house on a bicycle, 

вау, with an accurate cyclometer attached set. to zero, then 
we shall have no correct register of 1 mile until the cycle is 
completed, 1.6, on a measured course, when the No. 1 mile- 
post i8 reached, similarly with 100 miles and 1,900 miles. 
. To return, the fact that we are now entitled to use. the 
daté 1900 meane that we have completed 1,900 years, having 
reached, ag your diagram shows, the end of the 1,900th 
year, while at the same time we nise. the fact that a 
new year is in progress by adding to the completed years the 
month and the day of the month. | 

In taking a comprehensive view of the matter it must not 
be forgotten that the years B.C. continually decrease till the 
time passes through zero, and the years A.D. increase from 
zero. .This is illustrated by an amplification of your 
admirable diagram given above. Farther, this view of the 
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matter is clearly borne out by the chronological map from 
the creation whioh is supplied in some editions of Bagster's 


Polyglot Bible. 
W. Howard Tasker. 
Kensington, January 16th, 1900. 


[We were grieved to receive these letters; we trust that 


а; may be the last on this matter. 

n reply to Mr. May, we explained in our Note that dates 
are applied not to points but to periods, and we do not care 
about seconds ог instants—the first day of the week is in 
existence directly the preceding day ceases to be, and we вау, 
It 18 Sunday,” or, “It 18 the first day,“ whatever the hour 
of the day may happen to be; we do not say, This WILL 
BE the first day at the stroke of midnight.” 

Our correspondent makes exactly the same mistake as 
we pointed ont last week; he applies the numbers to the 
partitions between spaces of time, whereas they are the names 
T the spaces between the partitions. 1f he counts his 100 

ots, he will say “опе, two, three . . . . one hundred," 
zx he counted 1900, he would begin the 20th hundred 
with 1901. 

In reply to Mr. Tasker, we agree that the matter turns 
upon what we mean when we write down the date of the 
year; our diagram most decidedly shows that the date 
(1900th year) holds good from the end of 1,899 years to 
the end of 1,900 years; the 1,900th year is now in progress, 
rg diagram proves that 1,900 years are not yet com- 

e 
: We do write the date 1 from the first instant to the last of 
the first year, because the name of that year is the year ons. 

Mr. Tasker, like Mr. May, again es the error which 
we pointed ont last week, and to which we refer above; and 
he has totally misunderstood our diagram. 

When Mr. Tasker dates bis letter Jan 16th, 1900, he 
really means (according to his own view) 15 days have 
elapsed since January commenced, ＋ a fraction which he 
does not state, and fhe 16/À day is not complete; so when we 
write 1900 (the 1900th year), in isely the same way we 
mean that 1899 years have elapsed, snd the 1900th year is 
not complete. What could possibly be more simple ?— Ens. 
ELEC. REv. ] 


An Explanation. 


Referring to the notice made in a recent issue of your 
Journal of the voluntary liquidation of Messrs. Nalder Bros. 
and Co., Limited, late of Red Lion Street, we should be glad 
if you would note that this in no way effects ourselves. As 
is generally known we purchased, in 1896, the goodwill, 


plant, &c., of the ammeter, voltmeter and switchboard busi- . 


певв carried on by that firm, and that we are the sole makers 
ы М.О В. measuring instruments and switches specified 


above. | 

We regret to have to ask you to publish this letter, but 
we &re compelled to do 80 owing to the fact that we have had 
inquiries made of us, as to whether the voluntary liquidation 
of Nalder Bros. & Oo., Limited, would affect the contracts 
which we have in hand. We may say that while our rela- 
tions with the above firm have always been of the moat 
Mud character, there is „ between 
us, we shall be glad if you will kindly publish this fact. 


Nalder Bros. & Thompson, Limited. 
| Е. Тномрвон, Managing Director. 
January 17th, 1900. 


The Use of Rubber Insulated Wire in Steel Condaits. 


If your correspondents had carefully read my article, they 
would have seen that the conclusions are not those whic 
ar assume, 

r. Frederick Yorke quotes as follows :—“ As long ая 
wood casing only is , we see that no inconvenience is 
caused by the 5 of the India- rubber, and from this 
he arrives at the conclusion that I advocate the use of wood 
casing, whereas the statement when read in connection with 
the context is only relative, for in the next paragraph, refer- 
ring to steel conduit, he will read :—“ . . . . which 
will, it is to be hoped, gradnally abolish wood casing.” 

Mr. Isherwood and Mr. Batt will also find nothing which 
can lead them to asgsnme that І advocate the use of *'insn- 


lated pipe." On the contrary, the universal use of Sim 
or other standard steel tubing is taken as an axiom, i gs 
these conduits are only a “ case” of ordinary gas 
pipe, it follows that I have not modified my former opinio 
the least, even on the point that gas piping ү the 
om tke Mr. Ума e pe ily alingin i p pes 
w e Mr. „go on wire of poor 
кю шо ЕА ipa” E : 
implex nite, &c., аге! improvements on gas pipe, for 
reasons of economy, and in order te meet the powers of 
average workman, who, instead of being an engineer in the 
first place, and a wireman in the second, is more often a 


long as he has strength to pull, and to wait for 12 noon on 
Saturday. I have nothing to urge against the use of “ insu- 
lated pipe,” except that it a to be a direct 


whole insulation, are at present an unknown quantity, and 
therefore its use does not trouble the conscience. can 


ү. Zingler. 


Electric Riveters. 


Some form of electric riveter was used by the late 
American engineer, Mr. Loweth. 

They were used for flame work, and for both riveting and 
caulking, but with what success they met I cannot say. 
I don't think any details were ever published, though they 
would be interesting. 

No doubt the electrician to Mr. Loweth, Mr. N. Dafty, 
would be kind enough to give the correspondent full parti- 
culars of the work. Will some reader please bring this to 
his notioe ? S 

Xe 


LEGAL. 


Messrs. Товнив & Sons v. BRINSMRAD. 
Im the Queen’s Bench Division of the High Oourt of Justice on 


Thursday, January 11th, the action Tarner v. Brinsmead came on for 
before Mr. Jastice Mathew, in the Commercial Oourt. 


Srd, 1897, the plaintiff firm agreed 
then in course of construction at Maitland Park, Haverstock Hill, 


1898, to the satisfaction of defendant's c ting engineer, of the Bt. 
Pancras V officials, and of the ‘s inspector. 
Defendant hat the plaintiffe had commi breaches of the 


2 
Е. 


as wel as useless, and was 
Oa January 23rd, 1899, een сате pe 
to plaintiffs, them to remove ttings, ай 
it was not nul a defendant ba it returned and em ed 


making 
been completed for occupation. According to counterclaim, 
defendant sought to recover £4 18. for charges by the Otis Elevator 
Company for dismantling plaintiffs’ lift, £515 17s. for the supply 2 
’ account for 


dismantling, £58 10s. allowance to the tenants, and £250 in respect 
of six flats unlet, a total of £868 8s., or £608 8s. after deducting the 
price to be рма plaintiffs for their lift as per contract. 

Me. Bousfield, Q O., and Mr. Neill apparse for the plaintiffs, and 
Mr. Jelf, C. O., .J. Bildon Banks for the de fendant. 

Mr. Bo Q.O., in his opening statement for plaintiffs, read 
a considerable amount of correspondence which had passed in refer- 
to the sait, and said that on 
November 15th the lift was handed over to the defendant and accepted 
by the Vestry. 
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Ia response to a question by his Lordship, Mr. Jury, C. O., said he 
thonght he could shorten the case if he were allowed to put his 
expert witnesses in the box first. His case was that the lift was 

unworkable ; it jammed, and the arrangements were made 
in such a loose and unfinished manner that the slightest thing going 
wrong upset the whole thing, and it became absolutely impossible to 
work it. 

Mr. ВоовутЕт.р said he never dreamt it would be necessary to go 
through the whole list of particulars which defendant had included in 
his statement of defence. He (Oounsel) took up the broad position 
that a lift had been erected which met, from time to time, all the 
requirements of the defendant's en and inspectors. There was 
a definite test appointed for November 15th, when the whole thing 
worked perfectly satisfactorily and without the slightest hitch about 
i No sort or kind of complaint was made, and Mr. Brinsmead took 

subject to certain requirements being made; but instead 
of giving plaintiffs the chance of making those rc quirements, defendant 
vrete that he bad got a report, and bad determined to reject the lift. 

Mr. Im. submitted that on the contract there was no case, but if 
it were held that there was, he contended it could only go to the 

im. The learned counsel proceeded to call 

Mr. Moraan WILLIAMS, said he bad been an electrical engineer for 
16 years, and was ins т to the Chelsea Vestry. Oa Dec. 19, 1898, 
тізем iospected and tested the plaintiffs’ lift, and he did so again on 
Jannary 30th and February 21st, 1899. There was a motor on the 
base of the premises, and buttons and a press-board in the lift to 
work it and carry it up and down. Speaking as an experienced 
engineer, he found the lift in an improper condition, and any slight 
displacement might have upeet it. There had been very violent 
sparking. It was a metallic contact, and insufficient ; one ought to 
have been of carbon instead of metal, and the result was a great deal 
of sparking and fusion. He did not consider it was a workable 
machine; it was badly designed and badly made. Witness was 
proceeding to describe in detail the defects he found, when 

His LoBDsHIP to parties the advisability of his having 
the assistance of a scientific assessor. 

Oounsel on both sides consulted with their cliente, and then 

Mr. JELY intimated that they felt it would bean enormous advan- 
tage to have the assistance of a skilled technical expert, and Prof. 
Kennedy had been agreed to by both of them. 

The farther hearing was then adjourned, application to be made 
within a week for another fixture. 


Tas AxGLO-AMBRICAN TELEGRAPH Company v. PowEB & Dopp. 


Ат the Court of Admiralty, Dublin, on 15th inst., before Mr. Justice 
Johnson, this case was heard. The plaintiffs are the owners of trans- 
Atlantio telegraph cables, snd their shore ends land in the island of 
Vakntis, co. Kerry. The defendants, who are fish buyers and 
exporterr, were the owners of a hulk used for the storage of ice 
during the fishing season outside Oahirciveen. The plaintiffe' case 
wae that towards the end of March, 1899, the defendants, though 


frequently warned that the ice hulk was insecurely moored, allowed 
her to drag 


i dragged her anchors owing to 
inevitable accident, there being a furious gale, which caused many 
wreeks at the time in Valentia Harbour, and, secondly, that the 

claimed were entirely excessive, inasmuch as the electrical 
taff ht from London had not only repaired the injury caused 
to the by the defendants’ anchors, but many other defects, due 
to other circumstances. It was further argued that the ice hulk was 
not a ship within the meaning of the Merchant Shipping Acts, and 
that the Court of Admiralty had, therefore, no jurisdiction in the 


(instructed by Mr. D. M. Moriarty, Killarney). 
His Г.оврентр held that the hulk owned by tbe defendants was a 
р ази, therefore, Admiralty jarisdiction, and he assessed 
zes А ; | Е 


ae 


THE METROPOLITAN ELECTRIC SUPPLY 
COMPANY’S SUPPLY. 


Ul Gardens, in reference to the matter. Bir Courtenay Boyle 
present with Mr. Ritchie. | ; 
‚ Ртлтонив LrrrLE, in introducing the deputation, said it con- 
Customers and users of electricity supplied by the Metro- 
Supply Company, who bad suffered, and were 
the failure of the company tosupply them continuously. 
cars past the current had been-unequal, and occasionally 
altogether. Daring the past two or three months the 
been almost daily, and sometimes twice a day. The 
a of the failure had frequently extended over several hours. 
the company had given them notice of its intention not 


D 
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year, because the Vestry 


to supply during several hours in the. afternoon, but in the 
majority of cases the failure has taken place absolutely 
witbout notice. When the failures occurred, other lights 
had to be hastily obtained, and this was a serious matter, 

cularly in business establishments. In some establishments 

t was a matter of considerable danger because improvised lights 
had to be used in rooms stocked with inflammable material. The 
light had been turned off during important surgical operations at 
Middlesex Hospital, aud privati surgeons and dentists and been 
very greatly inconvenienced. Another complaint was the attempt to 
impose higher voltage on theconsumer. Bat while the company was 
‘neglecting to supply ite customers in Marylebone, at the same time 
it was asking the Vestry to allow it to take up the streets 
and lay down mains to carry current through the parish to supply 
another parish. They had not come before the Board of Trade 
before they had tried to help themeelves, but their complaints had 
been unavailing. They felt this the more because they had to pay 
so mach for their electricity. At Shoreditch only half the price was 
charged as in Marylebone, while in other districts of London 
large rebates were allowed to small consumers. The Vestry bad 
taken a summcns out for default, but the magistrate adjourned the 
summons for three months, and under the circumstances they were 
advised that it was no good for them to take out а summons. There 
was no provision giving the company's consumers any corhpensation 
for breach of contract to supply electricity. The company, in that 
respect, appeared not to hsve the liability of the ordinary trader. 
They therefore prayed the President of the Board of Trade to intro- 
duce, either in а provisional order or Bill, a clause placing the 
company in the бате position as other trading companies, and giving 
consumers the right to compensation for any breach of contract. If 
that were done, the consumers would be able to protect themselves. 

Dr. Fanpon said that the Middlesex Hospital authorities some 
= ago spent a large sum of money in electrically equipping the 
ospital, and for some years the supply was satisfactory; but notably 

а Ld past 12 months they had been put to very serious inconvenience 

Mr. RrroHrg: Has there been any amelioration of the situation 
since December 15th. | | 

Dr. FARDON raid that on December 20th and 23rd, and on January 
4th they bad absolute failures—on one occasion for 45 minutes. 

Mr. Т. W. Bakes, consulting electrical engineer, gave evidence of 
several failures of supply, one of which occurred as late as the 

Mr. Paxton, of Great Portland Street, and Mr. Јони Lewis, also 
gave instances of the failure of the company’s supply. 

The Right Hon. O. T. Rrronm, in reply, said he thought the com- 
plaints had been universally acknowledged, and the names of those 
who had signed the memorial made it quite apparent that it was a 
matter of very great importance, and one for which, if it were pos- 
sible, a remedy should be found. That the complaints bad been 
fully justified there could be no question. The Board of Trade had 
communicated with the company more than once, and a letter had 
been received from the company that morning in which they stated 
that their works had been completed since December 15th, and that 
there was no reason to apprehend any further failures. From the 
statements of Dr. Farden and Mr. Baker, it would appear 
that that statement was not correct.. According to the 
admission of the company itself, it. was greatly. lacking 
in foresight and greatly to blame for not baving seen what the 
development of its supply would be, and for not having provided in 
proper time for the demand which would be made upon it. The 
company had undoubtedly incurred very great expense in the erection 
of their Willesden works, and it said that there would be no further 
grounds of complaint. It would be his duty to communicate with 
the company and tell it of the statements that bad been made that 
day. . But there had really been no suggestions made as to what the 
Board of Trade should do, because the company was juet as liable to 
be proceeded against for breach of contract as any other trading com- 
pany. With regard to the complaints they bad made, he was afraid 
that practically the Board of Trade had no power. The company was 
liable to penaltiés for hot maintaining a constant supply, and it was 
open to an aggrieved person to take action. Action, indeed, had been 
taken, and the summonses would come up again at the Marylebone 
Police Court, and although, perhaps, it might be very li satis- 
faction to those who had suffered, should the company be penalised, 
still it would have the effect of making the company perform its 
duty. The only real remedy for defaults of that kind was competi- 
tion, and it was perfectly clear from the Act of Parliament that 
competition in electric hting- was intended, and competition 
had been allowed to avery great extent. The Marylebone Vestry 
applied for a provisional order, aud it passed a second reading in the 
House of Commons, but for reasons which he could not deal with 
the Committee would not confirm the order. At the present time 
another company was applying for a competing order within the 
parish, but the Vestry was opposing the application on the ground of 
the great interference to the streets which would be involved. 
Having regard to the complaints which had been made, it was rather 
formidable for the Vestry to object. Still they would have to con- 
sider the objection of the Vestry to the application and deal with it 
ia the way they would consider best for the public interest. With 
regard to that deputation, he trasted that it would have the effect of 
causing the company to mend its ways. i 

Dr. ЁтЕтснюв LrrTLE said it was the idea cf the Vestry to buy 
out the existing company, and therefore they did not want another 
company in the parish. There was no Bill before Parliament that 

was anexpiring body. 

Mr. CHIOK said what the Vestry really wanted was power to com- 


pete with the co 


mpany. 
Mr. Rrronm: There are two parties then. I will leave you to 
fight it out. 
F 
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ON THE PROTECTION OF ELECTRIC POWER 
TRANSMISSIONS FROM LIGHTNING.” 


Bv J. T. MORRIS. 


(Continued from page 73.) 

6. Arc extinguished by repulsion by electro-magnet. 

In 1885 Prof. Elihu Thomson devised a type of lightning arrester, 
which has been extensively used and with marked success, especially 
for continnous current circuits. 

It is known as the magnetic blow-out arrester. Its action depends 
on the principle that a movable conductor either in the form of a 
wire or a heated gas a current tends to move across the 
lines of force in a magnetic i 

Fig. 16 is taken from a photograph of a of these Thomson- 
Houston arresters connected in series for use constant current aro- 
lighting systems of more than 75 lamps. 


Fig. 18.—OCo mmmcTi10m8 ros Man rio Brow. Oo ABRESTBE*. 


For alternating current circuits the electro-magnete are modified: 
no iron core being used. Two fist coils (see 148. 19 and 20) are 
placed one on each side of a set of spark gaps. In tte particular 
example shown there are three gaps connected in series, and the arcs 


Fig 19.—Acrennats Осаввит Мланітіс Brow-Oor Ann STR. 
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Рза. 1 8 —Tsomson-Hoveton Млвивтіс Brow Ост AnnBESTER 
| (Constant Ссввиит Стасоттв). 
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Between the poles of the electro-magnets, which are always in 
circuit, are fixed two curved metallic horns; the shortest air gap is 
at ths bottom cf tte horns, and is in а strong magnetic field. Оле 
horn is connected to the line, the other to the earth, or, as in the case 
of another arrester, placed in series with the first. If a lightning 
diecharge causes an arc to start across the small air gap, tke arc is 
forced upwards ia virtue of the mutual action between the current 
ard the maznetic field to a position where it is too long to be main- 


Arrestera such as these are probably more used for protecting over- 
head series arc circuits than any other type. 

For use on constant potential circuits ap to 300 volts the form 
showa in fiz. 17 is employed, the principal difference being that the 
electro-magret is only excited at the moment an arc starts across the 
horns, the coils of the magnet being connected in series with 


Fig. 20.—Visw wire Omm Ооп, REMOVED. 


are driven up the narrow between the flat magnetising coils 
until they break. Олсо ош ae shown in fig. 21. These alternate 
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Fia. 17.—Тномвон-Ноовтон Мланвтіс Bow. Our ARRESTER 
(Ооивтлит PorzNTIAL OrIBOUITS.) 


the spark gap; these coils are shunted by a short spark gap. 

ae the path of the 5 5 spark gap 777 S APR 
t ove e an E 

to . the 5 t “tollowing hastis the in ain in Fia. 21.—ComxmEOTIONS FOR ALTERNATE CURRENT BLow-Oor 

gap, but being far Jews sadara n paes а сое of the ARRESTER. 

PRO parr ce с j ar age de for circuits of from 1,000 to over 3,000 

field which blows out the arc. The connections of this arrester are Current arresters are made for mo ' 

shown in fig. 18 for a two-wire overhead circuit, In some forms Volts, and are being used with success in America.* 


Paper read at га students’ meeting of the Institution of Civil * These arresters have been entirely superseded by the ''Bhort 
February, 1898. Awarded a “ Miller" prise. Gap” type above described, —January, 1900. 
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7. Arc extinguished by use of non-arcing metals. 


Wurts Non-Arcing Metal Lightning Arrestér.—The discovery of the 


non-arcing property of metals and alloys is due to Mr. 
Alexander J. Warts, of the Westinghouse Electric Oompany, who 
in 1892, after much research, designed and brought into a prac- 
Mr. Warta has contributed very largo 
; very largely, indeed, to our knowled 
om the sabject of the protection of electric power circuits from 


ы” | relating to this in of cartain metals 
non - aro с 
will here be of interest. 5 
If three solid cylinders of copper, an inch in diameter, are fixed 
with their axes parallel to each other, side by side, so that the two air 
g1ps measure about % inch, as shown in fig. 22, and a very small piece 


Fic. 93. 


1000-voLT SHORT 
CIRCUIT MAIN- 
TAINED BETWEEN 
Correr ELxc- 
TYRODEA — (ARCING 
METAL) witn Two 
inc ДІВ -АРЯ, 


Fro, 98. 
ISYERRERUPTION OF 
1J00-rot* Soar 
Cucrur BETWEEN 
Lisa um GROUND 
TERMINALA. ox 
Dorma - PoLE 
Non Aci с 
Meral Lie nratru 


AERESTER men 
АЧАР, 


тавар 
Now-ARCINX«G «. 
Мктл„ ELEkC-. 
TRODES WITH Two 

2-ISCE AIR-GAPR. ~ 


| 
F 
: 
І 
] 
i 
Ё 


furionsiy maintained. 
Bat now, if instead of using copper, which is an arcing 
non-arciog metal, sach as were used in the above experiment, 


almost instantaneously interrupted (fig. 33); indeed, so rapid is its 
‚ action, that a 20-ampere fase connested in it will not be melted. 
This is confined to a few metals and alloys 
ining these metals. T'he most common are zinc and antimony. 
With these metals, when an alternate current arc is started across a 
short air gap, about у, iach, the ато is immediately broken. 

It is a remarkable fact that, with long air gaps, they seem to lose 
completely their non-arcing properties. An example of this isshown 
in fig. 24, which practically only differs from the previous, in which 
the are was immediately extinguished, in the fact that the air gaps 

are jeh inch instead of u inch, showing clearly that with long air 
gaps an arc of considerable magnitude is easily maintained. — - . 

Another point of interest is, that every one of these non-arcing 
metals fails to interrupt the circuit when a continuous current is used 
Instead of an alternating; though, with 500 volta direct current, the 
short-cireuiting arcs ате much smaller and quieter with non-arciog 
electrodes than with arcing metals. 

(То be continued.) 


REVIEW. 


The Manufacture of Carbons for Electric Lighting and 
Other Purposes. By Francis Jemu London: the 
Electrician Printing and Publishing Company. 

In the preface of this book the author brings forward 
several propositions : that for I little has been published 
concerning the manufacture of carbons; that this is due in 
great measure to the attitude of secrecy assumed by manu- 
facturers; that any secret there may b» lies in the fact that 
carbons to be good must be well-baked, and, therefore, need 
a special form of furnace for their production; finally, that 
there is no reason why the manufacture of high-grade 
carbons should not be undertaken in every oivilised country. 
The body of the book goes far to establish all these pro- 

itions. | MR | 

In the case of a work of this kind treating of a highly 
special form of industry it is useful to make the review 
descriptive as well as critical. We shall, therefore, adopt 
the author’s division of subjects, and treat of them in turn, 
though not necessarily in the order adopted by him. After 
a brief description of the chief properties of carbon there is 
an historical chapter. Carré seems to have been the first, 
in 1877, to describe a method of manufacturing carbons 
similar to that now in use. He made a paste of 15 parts of 
powdered coke, 5 of lampblack, and 7-8 of sugar syrup, and 
squeezed this by hydraulic pressure through a drawplate во 
as to yield highly-compressed rods which were baked in 
retorts at a high temperature. A good account is given of 
Pritchard’s experimental work in 1890, which is chiefly 
intereeting because of his use of graphite as a raw material ; 
graphite is but little used now in spite of ite possessing cer- 
tain obvious advantages. | 

The materials used for the best-grade carbons are 80 per 
cent. of lampblack and 20 per cent. of tar; for second and 
third-rate mixtures a portion of the lampblaok is replaced by 
gas retort carbon or petroleum coke. A common American 
mixture, also for battery plates and electrodes, consists of 
80 percent. of gas retort carbon and 20 per cent. of. tar, 
Oarbon brushes have a similar composition, but contain 10— 
15 per cent. of plambago replacing the coke. The fact that 
lampblack is the chief constituent. of high-grade carbons 
warrants the description of methods of producing that 
material, for it is greatly to the interest of the manufacturer 
of carbons to make lampblack himself rather than to buy it 
at a price which has to cover another manufacturer's profit, 
and perhaps a heavy charge for carriage. Lampblack is 
made by allowing any carbonaceous material which is capable 
of burning with a smoky flume to burn under such conditions 
that it produces a maximum quantity of soot. Such 
carbonaceous materials are, in general, fatty or resinous 
substances or hydrocarbon oils, and the various devices for 
burning them are ‘alike in these essentials, viz., that the 
flame should b» kept going vigorously enough to consume 
or break up all the fuel applied to it, and not merely to distil 
away unchanged any considerable of the fue), as it 
would tend to do if the fuel were too lavishly supplied ; 
also that the sir supply should be sufficient to maintain 
combustion, but not to complete it.. Under these conditions 
oxidation is selective ; of the bydrogen and carbon composin 
the fnel, the bydrogen suffers oxidation more readily an 
completely than does the carbon. With a limited 
supply of oxygen, some carbon, associated, it may be, with 
a little hydrogen, passes off as soot. The condensation of 
this soot is effected in long пев and chambers sometimes 
supplemented by louvres, and cloth or wire screens. The 
process, even in its most modern form, is somewhat primitive 
and very wasteful, the yield of lampblack being at most 
20—25 per cent. of the weight of fuel consumed. This is 
not of great moment, for the maker who prepares lampblack 
for use as a relatively costly pigment, but is important for 
the maker of carbons, who needs the lampblack simply as a 
form of carbon free from ash. It may reasonably be asked 


"whether it is not possible to prepare lampblack, perhaps: of 


coarse grain, and therefore not fit for use as a pigment, but 


.free from ash and from volatile impurities, in some more 


economical way, so as either to use cheaper raw materials, or 


to obtain a стазе yield. Such an improvement is evidently 


more likely to be effected by a carbon maker having his own 
lampblack works, than by the maker of lampblaok for all 
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purposes, who is often a manufacturer of printing ink and ' 


Pigments, and regards the carbon-maker’s needs as a 
secondary matter. Well-made lampblack should be nearly 
free from oily matter, but if faulty in this respect can be 
improved by calcining in closed vessels. 

That of the book dealing with the preparation of 
Jampblack is clear and good. A curious error on p. 191 
reverses the specific gravities of water and tar by making 
“the water settle at the bottom; this does not seem to be 
a slip, because a precisely similar statement occurs on p. 37. 
It is trae that tar and water are separable by subsidence, but 
the tar it is that subsides. The remaining raw materials 
may be dismissed in a few words. Retort coke should be 
hard and lustrous, and should contain as little ash as possible. 
Petroleum coke is never free from volatile matter, and must 
be calcined before use. The tar, as we have said above, should 
be freed from water. It will be seen that all these raw materials 
have been chosen because, having regard to their price, they 
are the best forms of carbon, containing but little hydrogen 
and nearly free from asb, which are commercially available. 
It is true that tar consists of hydrogenated bodies, but even 
in them the percentage of hydrogen is small, All things 
considered, tar is as good and cheap a binding material as 
can be obtained, and has displaced the sugary concoctions of 
earlier days. 

The manufacture of carbons from these materials is a 
very simple matter. In all cases the solids are intimately 
mixed with tbe binding agent, so as to form a mass which 
is plastic at high pressure. This mass is squeezed through а 
die to form rods, and the rods are heated to so high a tem- 
perature out of contact with air that the binding material is 
carbonised and its volatile products are driven off, leaving a 
coherent stick of nearly pure carbon. In the case of high- 
grade carbons no grinding process previous to mixing is 
necessary. The lampblack is already fine enougb, and can 
be at once mixed with one-fourth its weight of tar in an 
ordinary kneading machine. The mixture may be heated to 
decrease the viscosity of the tarand thus make the mass more 

lastic and kneadable. It is usual to consolidate the mass 
urther by pounding in a sort of stamp-mill and then pressing 
by hydraulic pressure into унаа), cakes suitable for the 
final moulding into rods by means of а second hydraulic 
press. When inferior grades of carbons are made from retort 
carbon or quum coke, this material! must be ground to 
a fine powder before it can be mixed with tar and moulded. 
The grinding machinery may coneist of stampa followed by 
edge-runners, and does not differ materially from that, used in 
other industries. It must be remembered, however, that 
grinding hard carbons between steel surfaces abrades so much 
metal that the groand material is sensibly contaminated. 
This is an additional reason for the inferiority of carbons 
made from retort carbon and petroleum coke instead of lamp- 
black. Cored carbons are made by squirting the plastio 
mixture through a die having a needle fixed in its centre co 
that the carbon rod has а small central hole throughout itg 
length, and filling this with lampblack or ground carbon 
(from broken rods) made into а plastic mass with water- 
glass. This waterglass must be silicate of potash, not silicate of 
because the latter gives an objectionable yellow colour (о 
the arc. It is by no means clear why a silicate which leaves 
a considerable amount of ash should be preferred as an 
agglutinant, but such is the practice. 

When all these operations have been duly performed, the 
quality of the carbons is still doubtful. As the author says 
the key to making good carbons lies in the furnace. Formerly 
carbons were baked in any kind of discontinuous furnace 
which would bring them to a high temperature. Nowadaye, 
а properly arranged carbon factory has a good Hcffmann 
furnace, such as is used for burning bricks, ttery, and 
cement, which is continuous and regenerative. The carbons 
are filled into fireclay boxes or retorts, and packed into 
chambers where they are heated by producer gas. The waste 

oducts go to warm the carbons in the next chamber to that 
in which the temperature is at its highest, and air to feed 
this latter is drawn in through chambers containing carbons 
that have been already heated and are still very hot. There 
is no difficulty in attaining a temperature of 1,400—1,500° C., 
and from the nature of the case the slow heating of the raw 
carbon is assured. The author deals with this part of his 
subject in athorough manner. We do not know that it was 
necessary for him to describe the ordinary gas producer, but 


he does, and that clearly enough. It is in his description of 
the reactions in a producer that he goes astray from insufficient 
knowledge of chemistry. The furnace itself, in its different 
forms, is well and clearly described, and the needs of small 
makers, such as those who manufacture their own electrodes for 
electro-chemical works, are not forgotten. That carbons 
must be gradually heated and ultimately baked, and at the 
highest attainable temperature, is the short and cogent 
sermon which the author has to preach. Sorting and pack- 
ing are minor matters adequately spoken of. The use of 
Seger’s cones for estimating farnace temperatures, and the 
pratio of analysis of furnace gases are subjects briefiy 

ealt with; they are not out of place. There is a chapter 
of estimates of cost of plant and working, which may be 
useful to the intending manufacturer, who, on the figures 
given, may expect fat profits. 

These are the chief contents of the book. It remains to 
criticise the work as a whole. Those who look for graces of 
style will be disappointed. The book is written in bald, 
clumsy language, ungrammatical and collcquial in places, 
and giving evidence of its extra-Britannic origin. Bat for 
all this, it is plain, straightforward and practical. Its author 
writes as one having authority, and not as the scribes. He 
has clearly grasped the fundamental principles of oarbon 
manufacture, and he spares no pains or iteration to make his 
reader also understand them. Of course there are lacure 
here and there. For instance, one would like to have a oom- 
parative table of the chemical ооорса з апа physical 
properties of typical carbons, good, bad, and indifferent; 
also some indication of the reason of the inferiority of 
carbons made from retort carbon to those made from lamp- 
black—whether it is due to coarseness of grain, 
ash, or some different cause. Further, a special section on 
electrodes would be welcome. 

The use of carbon rods for arc lighting is no doubt enor- 
mous, but already there is a large demard for electrodes in 
electric furnaces and in electrolytic processes. At present 
these products seem to be the Cinderellas of the trade; they 
have least carbon and most ash. They are usually made 
from the cheapest class of mixture, and мге generally inferior 
to that original and homely material retort carbon, as has 
been shown by experiments made by Messrs. Stanger and 
Blount, and cited by the author. There is certainly no 
reason why this inferiority should continue, and it will be 
to the advantage of the carbon maker if he studies the 
needs of those new industries which are arising and require 
wares similar to, bat not identical witb, those needed for 
lighting. We invite the author's attention to this subject 
in his second edition. These, however, are small defects, 
and in no way deter us from commending the book as a use- 
fal monograph on a subject hitherto surrounded with much 
unnecessary mystery. 


BUSINESS NOTICES, &o. 


Electrical Wares Exported. 
Win supme Jan 17TH, 1819 Wenk нота Jan. 16тн, 1900. 


Adelaide .. Value £44 Alexandria .. .. Value £147 
Amsterdam да " .. 80 | Amsterdam e оо 5 
Barcelona.. 88 Auckland 30 
Bombay 510 | Barcelona .. 70 
Boulogne. m Y e 76 Bombay  .. 144 
Bremen eo 5s o. 50 | Buenos Ayres А & 
Brisbane " js e 015 Calcutta  .. ja iu 023 
Calcutta ssn ож» aa^ T68 ái Teleg. m'f'tures 156 
Cape Town.. Саре Town .. А . 778 
Christiania 860 | Christchurch zs s — 45 
lombo 27 Christiania. Teleg. wire . 117 
Copenhagen 17 Colombo ar M .. 528 
Delacoa Bay Copenhagen 105 
Durban vs €69 East London 64 
East London 387 Flushing ; 13 
Gibraltar. 23 Gothenburg . 

Hamburg x 110 | Hong Kong.. 31 
Helsingfors.  Teleg. wires 857 | Melbourne .. -" fs 202 
iogo > "A M 19 а Teleg. wire .. 806 
Malta 40 | Montreal .. Pis - 88 
Rangoon  .. 31 | Napier ne. xi Æ 
Rio de Janeiro 50 | Ostend К и 38 
Santander .. 11 Port Elizabeth .. d "s 
Bingapore . 907 | St. John's (N.F.) E. detonators.. 25 
St. Petersburg. Teleg. mat. .. 1,443 
Shanghai T i .. 050 

Bingapore .. ач ка аә 
Stockholm .. ii TITRE. 
Sydney ws T . . 127 
Yokohama .. oe se .. 969 
Total £5,098 Total  .. £8,796 


Foreign Goods Transhipped. 


Brisbane, Teleg. mat. .. Value £96 


Vol. 46. No, 1,156, Januar 19,100] THE ELEOTRICAL REVIEW. 97 


Annual Dinner. — The employés of Messra. Rosling 
and Appleby, of Bradford, held their eighth annual dinner at the 
"County Restaurant, on Friday the 12th inst., when about 150 sat 
down. After dinner, Mr. Appleby presided at the concert, at which 
an amount was collected for the Mayor's fund in aid of the reservists’ 
wives and families. 


Auction Sale.—In our sale advertisements this week 
p are given of an auction sale to be conducted by Messrs. 

ood & Newland, of the plant, machinery, stock, &c., of Messrr. 
Heath, Saoxell & Oo., Ltd. (in liquidation), Apollo Iron Workr, 
Birmingham, on February 7th. 


Bankruptcy Proceedings.— At Newcastle last week, 
William Dals:ll, electrical engineer, Newcastle, came up for first 
examination. He stated in answer to Mr. J. G. Gibson, official 
receiver, that he started business in June, 1897, with £850 capital, 
which came to him from his father’s estate. He began with small 
jobs at the outset, and his first contract of any size was lighting a 
church st Heaton, £60. Since then his chief contracts had been with 
Mr. J. Graham for electrical installations at the Turk’s Head Hotel, 
Newcastle, and the Tynemouth Aquarium; and an installation at 
Middlesbrough. The amount of the latter was £1,150, but it cost 
him £1,300. The work he put into the Turk's Head was of the value 
of £500, and had he been paid the full amount he would have made 
about £100 profit. Asa matter of fact he received only about £100 for 
the work - He had done £1,450 worth of work for a Mr. Graham, had 
lighted the Turk’s Head and the Aquarium, and bad received only 
£315. That was rather cheap. The net effect of his dealings with 
Mr. Graham had been to convert him from a capitalie£ to the 
moderate extent of £850 (exclusiva of the sum of £200 which he 
borrowed) into a bankrupt with £300 to £400 of liabilities. He had 
no means or he would have taken action against Mr. Graham.—The 
examination was adjourned till January 25th. | 

A receiving order was made cn D.c.mber 29th agaimt W. Dalzall 
(W. Dals 11 & Co ), electrical engineer, Newoastle-on- 

Notice is given in the London Gazette of a first and final dividend 
of 2s. 6d. in the case of О. Н. Kitching, plumber and electrical 
engineer of Kingston-upon Hull, payable at the cífio;s of W. R. 
Locking and Scott, Bowlalley Lane, Hull. 


Liquidations, Dissolutions, &e.—Notioe of intended 
dividend in re L-ndon Provincial Electrical Oompany, Limited, of 
110, Oannon Street, E.O., appears in the London Gazette. The 
liquidator, Н de V. Brougham, 33, Carey Street, W. O, will receive 
procfs until January 22nd. 

The New Electricity Supply Syndicate, Limited, is winding up 
тау. Mr. F. King, 39, Victoria Street, S. W., being liquidator. 

‚Оа Wednerday Mr. Justice Wright, sitting in the Chancery Divi- 
sion, made an order for the voluntary winding up of the Pheton 


Electrical Company to be continued under the supervision of the 


Books Received.—A travers l’Eleciricité, par Georges 
Dary, 440 pp., fally illustrated. Librairie Nony et Oie., Boulevard 
Bt. Gorm € Paris. 10 franos, 

“Sigaalling throug ace out Wires,” by O. J. Lodge. 
London: The Electrician Printing and Pablishing Oompany, Dimite, 


net. 
“Indicator Diagrame,” by W. W. F. Pallen. Manchester: The 
Scientific Pablishing Company. 6s. net. 


Catalogues, Calendars, &c.— From the Eastern and 
Estern Extension Telegraph Companies we have received a very 
servicsable pocket memoranda book in which information is given of 
the rates per word from the United Kingdom to any part of the 
companies’ system. Tables are included showing the difference of 
telegraphic time batween Greenwich meantime and a number of 
places abroad. А useful map folding into a small compass shows the 
various cables owned by this and other companies. 

From the British Thomson-Houston Oompany there has come to 
band an illustrated pamphlet, No. 49, relating to transformers. 

From Messrs. Simon, Berry & Oo. manufacturing electrical 
esgineets, wo bavo received a pictorial wall calendar. Oa the 
vations sheets are interesting photos of the North Staffordshire, York 
and Ainsty, Potterton Hall, Albrighton, and Wheatlands hounds. 

Mesus. Hunt & Mitton, of Birmingham, send us their small sight- 
feed list; in which prices are found of their centrifugal 

X crank pin oiler, and various other patterns of oil syphons, 
which are illustrated. | 

From Messrs. Mather & Platt’s London cftica, 14, Victoria Street, 
RW., we bave received leaflets relating to their enclosed motors, of 
which details and prices are given in tabulated form. 

Cirenlar No. 1,0:0 of the British Westinghouse Company’s series, 
deals with their self-cooling transformers.” Illustrations, efficiency 
carves, and so on, are given therein. 


Charge of Stealing Electricity.—The charge of frau- 
dently al electricity by, it was said, diverting the current 
"Mer circumstances which have been already noted in the Егис: 
таїса, Revimw, preferred against Alfred John Harrison by the 
Vestry «f Hammersmith, ended last week at the London Oounty 
wed by the grand jury returning, after careful consideration, 

County of Dutham Electric Supply Scheme.— The 
Bill which bas been deposited for next session to incorporate the 
County of Darham Electric Power Supply Company, proposes to 
empower that company to supply “electrical energy in bulk " within 

the districts of the Poor Law Unions of Gateshead, South-Shields, 
Ohester-le-Street, Sunderland, Houghton-le-Spring, Darham, Easing- 
ton and Hartlepool.” The capital proposed to ba raised by the 
Company is £270,000, divided into 27,000 shares of £10 each, and 


with the right to borrow on mortgage of their underteking such sums 
as they think fit, not exceeding in the whole £90,000. The first 
directors of the company will be Mr. Emile Garcke, Mr. William 
Leonard Madgen, Mr. John Smith Raworth, Mr. Robert Percy Bellon 
“and one other person to ba nominated by them." For the purposes 
of this company it is proposed to erect two genorating atations, one 
at Gateshead on the southern bat k of the River Tyne, the other at 
Harraton, on land lying between the North Biddick Colliery and the 
River Wear. The Bill empowers the company to enter into any 
agreements with any lighting authority or other body “entitled to 
demand a supply of electrical energy” for the supply of "energy in 
bulk at such price and on such terms and conditions as may be agreed." 


Electrical Engineers and the War.—A timely offer has 
been made by Messrs Julius Bax & Oo., Limited, to the Imperial 
Yeomanry Hospital Corps, and has been accepted. As at present 
arranged, it is expected that the Hospital Camp will consist of from 
50 to 60 tents, each containing 10 beds, all to be intercommunicatiog 
with bells and indicators in a special mess tent. Messrs. Sax have 
agreed to present to the Hospital Corps a complete outfit of pushes, 
bells and indicators for each tent. For the purpose of portability, 
they are making a special indicator on an extended backboard, 
carrying dry cells in a separate water-tight compartment. The 
indicators consist of the firm's registered electrical Q^ Pone prr 
movements, and will have an enamelled sinc as well as a glass front, 
which latter is made to slide in from one side, so as to ensure easy 
replacement in case of акаде. Iustesd of the usual brass termi- 
nals, the connections will be brought to the top of the board into 
two pin wall plugs. A water-tight bell will be placed ia the top 
centre of the board. The whole of the woodwork will be of waxed 
teak, and will be made as near water-tight as possible. Tae con- 
nections between the mess tent and the beds will be water-tight twin 
flexible cord, all connected ready for use with cocus pear pushes at 
one end, and two-pin plugs at the other end for insertion into the 
wall plugs on the indicator board. Spare parts are being sent for 
replacement in case of emergency. At the request of the Committee, 
Mesara. Bax are allowing one of their electricians to volunteer to go 
out with the Yeomanry Oorps to superintend the fixing, &o., of the 
bell system. He will be paid by the Government whue out there, 
and bis place will Ъз kept open for him. 

The Essex Herald says that on Friday night the Chelmsford Elec- 
trical Eogineers established asuccessfal communication by searchlight 
between the old Arc Works in Moulsham Street and Mr. Jackson's 
engineering works on the Baddow Road, a distance of about one mile. 
O1 Saturday the apparatus at Mr. Jackson's was moved by traction 
engine to the top of Danbury Hill, and as soon as darkness came on 
a detachment under Lieut. Pott had a capital beam working the 
Morse code in the direction of the old Arc Works—a distance of over 
five miles. At the works at Ohelmeford the operations were under 
the charge of Sergt. Eatwisile. Tne bright moon was immediately 
behind the drum“ which cast the beam at Danbury, and 
interfered considerably with the working. It is stated that 
the electrical volunteers at Ohelmeford have received large 
accessions to their strength during the past week, many including 
several of the Aro Works papils—j ining in the hope of going 
out to South Africa. Nothing defluite is yet known as to who 
will go with the contingent of electrical engineers—M r. Orompton, 
it will bo recollected, has offered a company of 50, to ba drawn 
from the companies in and around London— but if those now joining 
are to go, the Government regulations will have to bo altered, 
since the present ulations says that none but those who have 
made themselves efficient for 1899 will be accepted. 


Falsifying Accounts.—A. W. Longman, charged before 
Mr. d’Eyncourt at Greenwich with stealing £200, by falsifying the 
acoounts of his employers, Messrs. Elliott Brothers, has been com- 
mitted for trial at the sessions. 


Fire Brigade.—In consequence of the continued 
extension of their works at Hammersmith, the Robertson" Lamp 
Company have found it advisable to institute a trained fire brigade 
for fire protection purposes in the factory. The company have 
engaged the services of Ex-Ohief-Buperintendent Dowell of the 
Metropolitan Fire Brigade as instructor. 


Plant for Sale.—From an advertisement in this issue it 
will be seen that the Corporation of Carlisle has for disposal a set of 
electric lighting plant recently used in the public library. It com: 
prises gas engines, dynamos, switchboard, fittings, ё; 


Prism Globes. —We understand that the Prism globes 
and fittings are being installed on the streeta of Beckenham for the 
street lighting by glow lamps. 


Society of Model Engineers.—At the meeting of this 
society, held at the Memorial Hall, Farringdon Street, H. C., on 
January 9th, the particulars of a competition were announced, in 
which the society offers gold and silver medals for the best engineer- 
ing and electrical models made by the members. The next meeting 
will be held on Wednesday, Fcbruary 7ch, when in addition to the 
usual show of models, there will be a lecture by Mr. Stanley J. 
Harding оп High-Tension Electricity,“ illustrated by numerous 
experiments. 


Turbines at Laxey.—We understand that the turbines 
installed at Laxey for the electric tramways (to which reference was 
made last week) were supplied by Mr. Frederick Nell, they being of 
the well-known Vietor " . Mr. Nell planned and carried out 
the Porras installation, which is stated to be giving complete 
satisfaction. 
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1599 —Messrs. Browett, Lindley & Co., (1899) Limited, 

of Patricroft, whose capital was largely increased last year by a 

ublic flotation of the business which was previously а “Private 

imited,” report sn extrame pressure of work throughout the whole 
of the past year and a great increase in the size of the engines gene- 
rally demanded. They start the year 1900 with a value of orders 
largely in excess of anything hitherto experienced, and which would 
have been quite boyond their capacity to execute had it not been for 
the very large extension of their works which is now nearing comple- 
tion. As an indication of the extent of these additions, the new 
erecting shop is 370 feet long, about 50 feet span, and basa height 
under the 25-ton electrical travelling crane of 28 feet Ginches. A 
large quantity of heavy machine tools, many of them ordered from 
America on account cf the impossibility of ob‘aining reasonable 
delivery from home firms, are now due for early delivery, and some 
have already been received and installed. Among the plants they 
delivared daring last year, we may mention the following :—Three 
engines of 500 н.р. each for electric lighting and traction for the 
Corporation of Ashton-under-Lyne, four engines of 500 нр. each for 
electric traction for the Norwich Oorporation, two engines of 20) 
I.H.P., and also two large condensing plants for electric traction for 
the Coventry Corporation, one 200- Р engine for electric lighting 
at Prercot, Lancashire, one 500-m.P. for the Altrincham Electric 
Supply Station. In addition to the above a large number of ship- 
lighting plants have been supplied and many installations for power 
transmission in iron worke, collieries, cotton mills, &., so that the 
works have been more than fully occupied during the whole year. 
The great extension to their works mentioned above was not made a 
moment too кооп on account of the great number of large engines 
which have been ordert d sinoe, including eight 1. 500- H. . engines 
for the Salford Corporation, one 15, 000 HP. for the Liver- 
pool Overhead Electric Railway, one 600-H P. for the War 
Offics (Woolwich Arsenal), one 300-xw. set for the extension of the 
Wallasey electric light station, one engine of 100 н р. for the electric 
lighting of Colwyn Bay, one engine of 150 m r. for the Middlesbrongh 
. Corporation electric light station, two 200-xw. sets for the British 
Electric Traction Company, iu conjunction with Mcssrs. Bruce 
Peebles & Oo., for Maybank station, one 500-н р plant for Messrs. 
Bir W. G. Armstrong, Whitworth & Oo., Limited, Manchester (who 
already have three other similar plants at work), and a large number 
of sets ranging from 500 to 300 Kw. for private customers. — Despite 
their heavy order sheet the firm inform us that as all their standard 
8iz:8 of engines from 50 to 400 н.р. are now regularly built for stock 
. in anticipation of orders, they are able to give very favourable dates 
of delivery for these engines, and they find that this has been of the 
greatest assistance in enabling them to sccure many orders which 
they must otherwise have lost. 

Messrs. Geipel & Lange report that their business during the past 
year has steadily increased in all branches. The sales of Geipel 
ateam traps have been nearly double that of any previous year, they 
have been fitted on the new roysl yacht, and on a large number of 
Н.М. war vessels, while orders have been received from most of the 
foreign Admiralties. About 70 of these traps will bs used for 
draining the steam pipes at the forthcoming exhibition in Paris. The 
new bayonet lampholder introduced by this firm is meeting with 
approval, more especially for 200-volt work. The company has in- 
stalled a large and increasing number of alternating current motors and 
generators, all on the Brown-Boveri system. Among a number of 
country hou:e lighting schemes with which they Fave been connected, 
oil engines bave been used in two cases, viz, in that of Bir Thomas 
Richardeon, M.P., and in that of Mr. Arthur Gladstone. A Waverley 
turbine is b: ing used for lighting a house for Oaptain Sergison, of the 
Scots Guards. 


Trade Announcements.— The Shillingford Works Com- 
pany, Limited, announce that in consequence of the increasing 
demand for the epecial goods manufactured by them, and the in- 
aptness of their worke for further ¢x pansion, they have made arrange- 
ments to amalgamate their business with that of the Trusty Engine 
Works, Limited, at Cheltenham, whose extensive premites afford 
adcquate accommodation for the Shillingford Oompany’s present 
шасріпегу, in addition to the extra plant that will be put down to 


undertake the enhanced output required. The name and address of . 


the combined firms will be the Shillingford Engineering Company, 
Limited, Trusty Engine Works, Obeltenham. The present directors 
of the Bhillingford Company will take seats on the board of the 
new company, and Mr. W. T. Goold will be retained as managing 
dic ctor, conjointly with Mr. A. G. Halsted, who is at present 
occupying a similar position with the Trusty Engine Works, Limited. 
All assets and liabihti:s will be taken over by the new company. 
The manufacture of Trusty gas, oil, and steam engines, and other 
engineeriog specialities, will be continued as heretofore. 


Messrs. Rouch, Lambert & Penny, who have for many years been 
in the employ of King, Mendham & Oo., of Bristol, have acquired 
premises at 6, St. S:ephen’s Street, for the purpose of carrying on 
business as electrical engineers, contractors, and manufacturers. 
They have secured, amonget other contracts, that of lighting the 
Tarkish Baths and Hyd:o, Bristol, some 200 lights. 

inted 


Mr. Edward Lomer, of 12, St. Mary Axe, E. O., has been appo 
agent in this country cf the Accumulator Works (Accumulatoren 
Fabrik A. G.) of Berlin and Hagen (Westphalia) for the sale cf their 
stationary and portable accumulators and accessories. 


The Private Wire and Telephone Installation Company, who have 
been established nearly six years at 110, Cannon Street, E. O., have, 
Owing to tbe growth of their business, found it necessary to remove 
to larger and more convenient premises at 5, Palmer Street, West- 
minster, 8.W. 


Mr. E. В. Dolby has taken Mr. Percy M. Williamson into partner- 
ship as from Jan lst, 1900. The style of the firm will be 
Dolby & Willlamson, and they will act solely as consulting engineers, 
with the same address as before, 8, Princes Street, Westminster. 


ELEOTRIO LIGHTING NOTES. 


Bangor.—The Counoil has resolved to borrow £15,900 
at 3 per cent. interest for electric light purposes, to be repayable 
£2,000 in 20 years, and £193,900 in 25 years. Difficalty has, of course, 
been experienced in getting money at ac 
arrangement has been made with the Pablic Works Loan Oon- 
missioners. 


Barry.—The Urban District Council. has decided to 
oppose the South Wales Electric Power Distribution Bill, and the 
Cardiff Corporation Bill in the next sevsion of Parliament. 


Bass Rock Lighthouse.—The Northern Lighthouse 
Commissioners have decided to place an electric arc light on the Bass 
Rock in the Forth. 


Basingstoke.—The Town Council has decided to apply 
to the Board of Trade for a provisional order to sapply electricity for 
all purposes in the borough. 


Battersea.—The Electric Lighting Committee have 
received several inquiries relating to the electric lighting of premises, 
and at their request Pref. Kennedy has prepared a series of regula- 
tions which have just been approved by the Vestry. The rules are 
preceded by a general statement, which mentions that continuous 
current will be supplied at 230 volts:— 


The full pressure of 160 volts across the outer conductors will only be supplied 
(on the three-wire system) to consumers of light at the discretion of the elec- 
trical engineer, or for the purpose of driving motors having an output of 4 H.P. 
or more. All wiring work upon consumers' premises must be carried out in 
accordance with the rules issued by the fire insurance company under which 
the premises are insured, and the rules and regulations issued from time to 
time by the Vestry. Any special cases not provided for in these rules should be 
carried out in accordance with the standard rules recommended by the Institu- 
tion of Electrical Engineers. The Vestry in all cases lay the surface mains 
between their own mains and the consumers’ premises: will bring the service 
mains into or upon the consumers’ premises at the nearest convenient point to 
their service boxes, and will fix the ends of their mains into a fuse box. This 
fuse box will be supplied and fixed by the Vestry. The consumers’ mains must 
be brought out as far as the fuse box and the ends left ready for sweating in, 
which will be done by tbe Vestry. ‘The Vestry, on receiving proper notice !n 
writing addressed to the electrical engineer, will point out the position which 
their main fuse box will occupy. The Vestry wilt supply, fix, and keep in repair, 
a suitable meter on the consumers’ preinises on the house side of the main fuse, 
and for this meter a rent will be charged half-yearly at rates yet to be fixed. 
At least 10 days before the supply of current is required in any premises, the 
consumer, or his contractor acting for him, must 11 in and send to the electrical 
engineer's office the form prepared for that purpose, copies of which can be 
obtained on application to the engineer. This form states the number of lamps 
or other apparatus for which current is required, and the supply of current will 
be given on the understanding that the maximum current applied for is not 
exceeded. In the event of any alterations being made to the wiring or of addi 
tional lamps or other apparatus being added, at least four days’ notice in writing 
must be given to the electrical engineer, and all such new work must be tested 
by the Vestry when finished prior to the current being turned on to tbe new or 
altered circuits. In the event of neglect of this rule, the engineer is at liberty 
to cui off the whole of the installation until the tests have been made. 
The consumers are specially cautioned against increasing the number of 
candle-power of their lamps without competent advicc, as by so doing 
they may cause their wires to be dangerously overloaded. The Tospeotor or 
other authorised officer of the Vestry is to have free access at any reasonable 
times to ascertain the quantity of electricity supplied and to examine the meter 
and main fuse. The official Board of Trade regulations provide that if the 
Vestry are reasonably satistied, after making all proper examination by testing 
or otherwise, that a leakage exists upon the premises of a consumer of such 
extent as to be a source of danger, then and in Buch case any officer, duly 
authorised by the Vestry, may, for the purpose of discovering whether the 


leakage exists upon the consumer's premises, by notice require the consumer to 


rmit him to inspect and test the wires and fittings belonging to the consuiner. 
, on such testing, the officer discovers a leakage from she consumers wires 
excecding „ås th part of the maximum supply current to the premises, or if the 
consumer does not give all due facilities for inspection and testing, the Vestry 
shall forthwith discontinue the supply of energy to the premises in question, 
giving immediate notice of the discontinuance to the consumer, and shall not 
recommence the supply until they are reasonably satisfied that the leakage has 
been removed. The Vestry issue rules and regulations for the guidance and 
assistance of consumers and those engaged in installation work. It must, how- 
ever, be distinctly understood that the Vestry have no responsibility whatever 
for the work done by contractors on consumers’ premises, and are їп no way 
responsible for any loss or damage which may be occasioned by fire or by ae 
acei jent arising from the state of the wires or fittings in the interior ү 
buildings. The passing of an installation by the Vestry's inspector sim e 
means that it complies with the rules laid down as to insulation teste. is 
Vestry take no responsibility whatever in respeot of testing & consumer's instal- 
lation on his own belialf. 


Birmingham.—There wasa partial failure of the electric 
other premises bang suddenly plunged iato d 
o remises being su y plun al 
stated in a local papar to be the fusing of one of the street cables. 


Chorley.— Messrs. Lacey, Clirehugh & Sillar have 
received instructions from the Council to prepare the necessary plant 


and estimates for the purpose of applying to the Local Government 
Board for borrowing powers for £22,000 for electric lighting 


purposes. 
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Cologne.—It is said that а Cologne company (Helios) is 
about to erect a large generating station in the province of Posen for 
distributing power for electric lighting and agricultural and dairy 
enn over a wide area. The estimated cost is put at 


Crediton.—Messra. Taylor & Field, electrical engineers, 
ef London, recently wrote to the District Council with reference to 
lighting the town by electricity. The opinion was generally 
expressed that no such step should be taken at present. 


Dartmouth.—The tion has referred the electric 
lighting question to a committee, which has been empowered to call 
an exoert. 


Deuglas.—Something like a deadlock has been reached 
om the question of purchasing a site for the electricity works. The 
sabject was referred back to the Committee by the Town Council 
a fortnight ago for reconsideration, and they have now adhered to 
their former motion, and recommended that the site on the South 
Qeay is most suitable, and should be acquired. A long debate 
essued, and in the end the motion that the site be purchased was lost 
by 12 votes to 10. 


Dublin.—The promoters of the County and City of 
РеМіа Electric Lighting Company's Bill have approached the Kil- 
mainbam Urban District Council with a view to obtaining its support. 
The company, which is to bave a capital of £500,000, undertakes to 
мур!у е у for lighting at 91d. per unit, and for power at 2d. 
per 


Duablane.—The Emergency Road Committee will deal 
with a notice of application for a provisional order for power to supply 
electric current to Dunblane and Bridge of Allan by Urban Piso. 
tric Bupply Company, Limited. 


include £6,000 on account of capital 5 made by the com- 
а во т ets the ble post of elec 
company. A s now e 
pany ry responsible post 


Glasgew.—A partial interruption of the supply to the 
centre of the city occurred on the 15th inst, due to the blowing of two 
fuses in street boxes. Fortunately, there isa double supply to this 
region, во that only half the lighting was cut off. The supply was 
completely restored in a couple of hours. 


Gravesend.—The Town Council will not entertain the 


Gulldford.—The Guildford Electricity Supply Company 
was sammoned laat week for causing a nuisance to exist by sending 
forth black smoke from the worke’ chimney. For the company it was 
ated that the difficulty in securing Welsh coal had ham it oon- 
that there 

in coal, but, at the same time, felt 
must make an order for the abatement of the nuisance and the 
of its recurrence.” 


mi 
that they had pleced upon deposit at the London, City and 
г ted, a sam of £47,000, to be withdrawn as and 
hen required, f 


т or the р 
proposed to similarly deal with all sums raised by way of loans 
Tale not immediately be күн The course proposed by 


e with the pre molers of ie pre electric tramway company 
motive power for electric lighting purposes, was unanimcu 
adopted. It was stated that an installation for a town of the size of 


would cost between £13,000 and £15,000. 
Hornsey.— Unless the North Metropolitan Electric Power 


Bepply Company agrees to leave owt the Hornsey in its 
тое for a provisional order, the District will 


Huddersfield.—The electrici у supply returns for the 
эе С, d to the Electricity ttee at the last meeting 
: А.В. Mountain, the electrical engineer :—Oonsumers, January, 

1900, 1,082; 1899, 806; increase, 276 = 34:24 per cent. Lampe 
Connected, January, 1900, 70,178; 1899, 54,154; increase, 16,024 = 
2988 per cent. Unite metered during 1899, 1,024,598; 1898, 640,714 ; 
383,879, or 1 es cent. The maximum load in 1898 

012 units; increase == 242, or 91:42 per 


Islington.—The refusal of the London County Council 
to sanction loans unless details of the expenditure are furnished to 


& considerable portion of the plant proposed to be 
authorisations has actually been obtained or is now on order, that liabilities have 
in Consequence been incurred and that a tender has also been accepted for the 
supply of the condensing plant. The Committee state that they have no desire 
to hamper the action of the Electric Lighting Committee, being fully aware of 
the difficulties attendant upon the carrying on of the electrio lighting under- 
taking without a working capita), but the fact must not be overlooked that the 
stan orders of the Vestry above-mentioned were conceived with the exprees 
object of preventing irregularities of the rind now in question. The Committee 
submit that without some such safeguards it is impossible to vent the 
financial arrangements of the Vestry from falling into confusion. hey, there- 
fore, recommend the Vestry to emphasise the principle which it has already 
laid down, that in every case where capital expenditure is involved such expen- 
diture should follow and not precede the sanction of the loan, and that it be an 
instruction to the Electric Lighting Committee that no contract be entered into 
or liability incurred on capital account until it has received a report from the 
Finance Committee to the effect that the Vestry’s standing orders have been 
complied with. 


Italy.—A central electric lighting station has just been 
completed and put in operation in the town of Alessandria. The 
plant has been supplied by Mesars. Siemens & Halske. 


Leeds.—The Lighting Committes on Tuesday had under 
consideration the question of letting a contract to a certain firm for 
the construction of transformer chambers in connection with the 
electric lighting of the city, objection having been taken by some 
councillors to the acceptance of the tender of the firm on the ground 
that certain workmen in their employ were not being psid the 
standard rate of wages. The answer to this plea was that the msn 
were not builders’ labourers at all, but navvies engaged in exciva- 
ting work, and that, therefore, the clause did not apply. The 
committes decided to write to the firm expressing the opinion that 
if the labourers were engaged in conjunction with the b yers or 
builders, and working pre citely the same hours, they were entitled to 
be considered builders’ or bricklayere’ labourers, and consequently 
ought to be in receipt of the wages recogniscd in the trade. 


Lenden.—The City of London Electric Lighting Com- 
ny proposes to apply to Parliament for an Act to enable it to 


pa 
| ү additional premises on Bankside; the St. Saviour’s Board of 


з has decided to oppose the Bill, as the company has not built — 


d ge to house the people displaced by it some years ago. 


trict. The Council decided to ask the 
whole of the present lighting area except Greengate. 


Middleton.—The Corporation has now issued advertise- 
ments inviting tenders for the building of their electricity works, in 
accordance with plans and specifications prepared by Messrs. Lacey, 
Olirehugh & Oo. i 


genera 

tricity within their area.” FFT 

together over 34 acres, and is situated in the parishes of Wallsend and 
Power is also sought by the company to supply “ 

in balk” to the Walker and Wallsend Union Gas pany, the 

Walker Urban District Council, “ or any other local authority, com- 


pany, or paroa authorised by Parliament” to supply electricity. 


trict Coun 
to Long Benton. 


Northallerton.—At an extraordinary general meeting of 
the members of the Northallerton Electric Light and Power + 
ov со ы шт unanimously decided that as the company 

gained the public lighting, and the present power of the two 
лы was up by the demands, the capital of the company 
(£2,000) be increased by £8,000 in 21 shares. It was stated that the 
further demands for the light required extra plant. 


Rowley Regis.—The District Council has appointed а 
5 to the question of adopting electric lighting in 


——ä —— „ 
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Newport (Mon.).—At last week's Counoil meeting а 
heated discussion took place over the settlement of the action 
brought by Mr. 8. Taylor, baker, of Llanarth Street, against the 
Corporation to recover damages in respect of the vibration of his 
premises, which are near the electric light station, and an injuncticn. 
The Corporation bad at a meeting in committee resolved to give the 
legal sub-committee full powers of settlement, and Mr. G. H. 
Llewellyn now reported that the committee had resolved to purchase 
the premises outright from Mr. Taylor at £4,500, and pay him £150 
towards his coste. Mr. Wilkinson characterised the matter as a great 
mistake and muddle, not only on the part of the engincers and the 
committee, but also the Corporation, as they bad in a former psy- 


ment of compensation to Mes«rs. Phillips & Sone, and now again to 


Mr. Taylor, paid over £6,000 for vibration. Mr. Little said there had 
been & great muddle and blunder on the рагі of the former chairman 
of the Electricity Committee, as he (Alderman Moses) could have 
settled this matter with Mr. Taylor for £600 a little while ago and 
would not doit. With what has been prop erly termed the unseemly 
wrangle " which followed wa have nothing to do, but after the heat- 
wave had passed away Mr. Hornby explained that the settlement was 
an economical one, as Mr. Taylor would be certain of judgment for some 
amount in the High Court, the Corporation would have to pay the 
costs on both sides, and Mr. Taylor or the next occupier would bring 
fresh actions as long as the vibration continued, and obtain an injanc- 
tion. The motion to approve the settlement was agreed to. An 
advance in salary to Mr. Ellis, the office manager of the electricity 
department, from £150 s year to £200 a year was agreed to. 


Redditch.—On the reading of the Lighting Committee's 


report at last week's Council meeting, it was stated that there had 
recently been many failures of the electric light. Oa Friday night 
the light in the public lamps failed almost entirely. In one street, 
a member said, there had bzen no light for a fortnight, ard practically 
the town has been in darkness so far as the public lamps were con’ 
cerned since Friday. It was explained that the last failure was due 
to something having gone wrong with the two principal engines. 
Toe engineers were making an exhaustive inspection of the engines. 
The clerk reported that tne electrical engineer had made further 
suggestions, which, if acted upon, would raise the amount required to 
bs raised on the new loan from £7,000 to £8,000, making £21,000. 
It was decided to apply to the Local Government Board for sanction 
to borrow £8,000. 


Redruth.—Mr. F. б. Gripper, of Edmundson's Electric 
Oorporation, Limited, recently wrote to the District Oouncil as to 
the position of the application to the Beard of Trade for electric 
light powers, and enclosing draft of the proposed provisional order. 
The draft stated that the applicants were the Urban Electric Supply 
Oompany, Limited, being the same company as that now applying 
for powers to lay down the Redruth—Oamborne electric trams. The 
Highways Committee will consider the order and report. 


Ruislip.—The Parish Council is asking the District 
Oouncil to oppose the provisional order being applied for by the 
Uxbridge Company, because it includes the parish of Ruislip. 


St. Annes.—The Board of Trade has given its formal 
consent to the system of supply to be adopted. Tenders have been 
invited for mains, arc lamps, and incandescent street lamps. 


St. Paneras.—We are informed that consumers on part 
of the area of supply of the Bt. Pancras Vestry were inconvenienced 
by a failure of the light for two hours on the 4th inst. It seems that 
the partial failure arose through the shunt circuit of the new large 
dynamo being interrupted, causing a reversal cf the polarity of the 
machine, and was not discovered until the dynamo was again put on 
the supply circuit. In 1898 the Vestry decided to utilise the existing 
lamp columns for the азо lighting of the Hiyhgate district, but as it 
has not been found possible to obtain a small arc lamp that will 
work satisfactorily in series on the circuits, the Vestry have decided 
to obtain the larger type arc lamps, and to incur an additional expen- 
diture for the purpose, which together with £1,630, the amount of 
the first estimate, will involve a total expenditure of £2,470. 


Sevenoaks.—The Council have resolved to adopt the 
recommendations of Mr. W. О. О. Hawtayne to acquire a provisional 
order, and to take the necessary steps to oppose the application for 
a provisional order by the Electrical Power Distribution Company. 


Sheffield.—The City Council has received a letter from 
the Local Government Board sanctioning the borrowing of £71,120 
for the purposes of capital expenditure on the electric lighting under- 
taking. The original application was for a loan of £100,000. 


Shoreditch.—The Finance Committee, at a meeting of 
the Vestry on Tuesday, reported having considered “the urgent 
necessity” of providing the initial capital in connection with the 
central station to be erected at Haggerston. It was therefore recom- 
mended that the sanction of the London Oounty Council should be 
sought to a loan for the total estimated cost upon estimates to be 
submitted by the consulting engineers. Oa bebalf of the Lighting 
Committee, Mr. ЇЧ. Moss explained that the expenditure on the new 
station would probably amount to £100,000. Mr. J. Cox, chairman of 
the Vestry, raled that in theabsence of estimates the recommendation 
must of necessity go back to the Finance Committee. The Lighting 
Committee reported that they had received a deputation from Mesars. 
C. and В. Lights, Limited, who had requested to be allowed to declare 
their consumption of electricity for motive power purposes for the year 
ended June 24th, 1899, at 100,000 units, so as to entitle them being 
charged on the lower rate of 14d. per unit, as per the Vestry's list of 
charges, although their actual consumption for the year was only 


93,385 unite. The account against these consumers for the year was 
93,385 units at 11 d., or £680 18s 8d; at the consumption they wisbed 
to declare the account would be 100,000 units at 11d. or £625. 
Therefore, siould Messrs. Light's request be granted, an allowance 
would be dus to them of £55 18s. 81. Upon fally considering the 
mat'er, together with the correspondence which had passed, and in 
view of the fact that the extra units might have been run to waste, 
involving a farther loss to the Vestry, tte committee rccommerded 
that the firm should be permitted to declare their consamption at 
the 100,000 unite, and that the difference of £55 181 8d. in tte year’s 
account should be allowed them. After some discussion the recom- 
mendation was adopt:d by a large majority. It was decided to 
oppose the County of London and Brash Provincial Electric Lighting 
Company's Bill to lay mains through Shoreditch, and to appoint Mr. 
J. Rider Hunt to prepare the quantities for the new station at 
Haggerston. 


Stockport.— Yesterday (Thursday) afternoon the formal 
opening of the Corporation electricity works took place. The Mayor 
(Councillor Thomas Webb) started one of the engines at the station 
at Millgate, and later the party adjourned to the Police Parade Room 
for luncheon. The works really commenced supply in Dacember, 
1898, and euch supply has continued uninterrupted until now. 
There are now 120 consumers, with 7,700 8-c.P. lamps. The system 
was carried out under the advice of Mr. J. N. Shoolbred, and is a 
three-wire continuous, 460 volta across the outers, consumers being sup- 
plied at. 230 volte. There are two Lancashire boilers, 8 feet 3 inches by 
28 feet long, by Messrs. Tetlow Brothers, three 56-kw. dynamos, driven 
by 90 B P. engines, and two 140-xw. dynamos, driven by 240-н.р. 
engines. The dynamos were made by Messrs. McClure & Whitfield, of 
Stockport, and the engines by Messrs. Willans & Robinson. There 
are two sets of chloride cells of 750 ampere-hours capacity. 
Mesers. Crompton & Oo. supplied the two battery and one 
main switchboards. A 6-ton crane (33 feet span) was furnished by 
Messrs. Higginoottom & Mannock, of Manchester. The first section 
of the distribating and feeder cables was supplied by Messrs. W. T. 
Glover & Co. An additional feeder is now ordered from the Mesers. 
W. T. Henley's Telegraph Works. The plant capacity is equal to 13,000 
8-С.Р. lamps, rot including the accumulators or spare. Public 
lighting is done by 36 arcs. 


Tonbridge.—Tonbridge Council Chamber was the week 
before last the scene of a melee, in which two well-known consulting 
electrical engineers played leading parts. Three years ago a re 
re electric lighting was submitted to the Urban District Oouncil by 
Mr. F. Hastings Medhurst, but liks so many other small local 
authorities the Council for the time being allowed the report to lie 
on the table, and took no steps to proceed with ап installation. Ton- 
bridge Councillors, along with many others of their kind from various 

rts of the country, joined the jovial party which attended the 

uguration of the Canterbury electricity works, and as the chair- 
man of the Council puts it, " They all formed an opinion that the 
work was admirably carried ont." Mr. Robert Hammond, it will bs 
remembered, was the consulting expert for the Canterbury under- 
taking, and by invitation he saosequently journeyed to Tonbridge 
and lectured in his inimitable and popular manner on electricity. 
The next development wasa request from the Council to Mr. Robert 
Hammond tbat he should state his terms as consulting engineer. Me. 
Hammond replied by letter agreeing to farnieh a pralimiaary report 
for 50 guineas, this fee, as usual, to merge into the usual engineering 
charge if the Council allowed him to carry out the scheme. This 
communication it was that came before the Oouncil and led to a 
measure of commercial strife, which does not bring credit to the 
electrical profession as a whole or to the gentlemen affected in par- 
ticular. It is not the first occasion, we are reminded, upon which 
two consultants have entered into combat upon very similar grounds 
for municipal tage jobs. We may be allowed to use tbi: 
undignified phraseology because it is so thoroughly in keeping with 
the entire incident, so far as we un it, at Tonbridge. 

At the Council meeting Mr. Jones inquired if the Council had not 
already a report upon the subject which they had paid for. 

The Chairman replied that they had a report from Me. Hastings 
Medhurst about three years ago. 

Mr. East said he should like to know why they were negotiating 
for a fresh scheme when the first one had never been brought before 
the Council, and why that one had been actually thrown over. He 
had no recollection cf Mr. Medhurst’s scheme having ever been 
brought before the Council, and, at any rate, he thought they should 
be off with the old love before they were on with the new. 

Me. Broom agreed. 

The Olerk read a letter from Mr. Medhurst, to the effect that he 
notios 4 the Oouncil had approached Mr. Hammond ia regard to the 
appointment of consulting engineer, and asking that some corre- 
spondence which had ensued on the matter between himself and Mr. 
Hammond might be placed before the Oouncil. | 

Various letters written by the two gentlemen to each other were 
then rcad. 

We do not here propose to enter further into the details of this 
professional squabble. We have related the bare facts, and we prefer 
to leave them, though 16 is jast possible that Mr. Hammond may 
have something to say in regard to the matter. We have only to add 
that when the correspondence was discussed by the Oonncil, 
it was resolved to engage Mr. Medhurst to act as consulting 
engineer for electric lighting purposes. 


Tiverton.—The Lighting Committee has considered the 
best means of carrying out the electric lighting order, and as a pre- 
liminary step, they recommended the appointment of an electrical 
engineer to act as consulting engineer, and that he be instructed to 
prepare and submit a report on the subject as soon as possible. 

(Contiened on page 105.) 
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BOLTON CORPORATION ELECTRICITY . 


‘Last week, by the kind permission of Mr. Arthur Ellis, 
electrical engineer to the Borough of Bolton, we were enabled 


to inspect the new 
generating plant 
which hss been put 
down for the double 
parpoee of eupplying 
power to the tram- 
ways and to the 
direct carrent light- 
ing mains. We have 
at different times re- 
ferred to the old 
lighting station, of 
which the plant 
under consideration 
forms an extension, 
more than trebling 
the original capacity 
‘of the works; and 
im our issue of 


February 24th last year we gave illustrations of the Mordeß 
sod Ferranti alternators, and a brief description of the plant 
then existing and in course of erection. | 

The old boiler plant consists of six Lancashire boilers, 
7 feet 6 inches x 30 feet, fitted with Meldrum furnaces ; for 


the new plant there are three boilers of similar type, 8 feet x 


80 feet, made by Messrs. Hick, Hargreaves & Oo., and fitted 
with Bennis mechanical stokera. These boilers were 


LOOKING ALONG THE GANGWAY. 


GENERAL VIEW FROM MAIN ENTRANCE. 


constructed for a pressure of 160 lbs. per square inch, in 
order to ensure a long working life, although they are run at 


120 lba., on account 
of the fact that: the 
original boilers were 


built for that 
pressure. 


A coal conveyor 


has been provided, 
‘go arranged that the 
‘outgoing part of (the 
conveyor chain feeds 


coal to the hoppera, 
while the lower or 
return part removes 
the ashes ; an ele- 


yator raises the coal 


to the conveyor 
from the bunkers, 
which are below the 


outside ground level, 


and an ash elevator is being fitted up. These appliances, 

as well as the scrapers of the economiser, are driven by a 

four-pole Mather & Platt motor, giving 12 B H.. when 

supplied with 21 amperes at 460 volts. There are also two 

feed pumps, each able to deliver 6,000 gallons of water per 
G 
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hour, driven by Mather & Platt motors. The speed of 
these is regulated over a very 
resistance in the shunt circuit. 

At the back of each boiler, in the downtake, a Musgrave 
superheater is fixed. 


This*is of the same 
type as thote in- 
stalled at St. Helens, 
апа can be lifted 
out en bloc without 
any difficulty. A 
ring main of 18 
inches diameter steel 
pipes runs round 
both old and new 
boiler houses; one 
leg i8 connected to 
the boilers direct, 
the other through 
the  superheaters, 
and stop valves are 
fixed !at suitable 

ints, so as to 
Isolate any part of 
the ring. 

The economiser 
is of the Green 
type, and consists 
of 288 tubes ; these 
are in the circuit of 
the flue gases from 
the'new boilers only. 
The exhaust steam 


` 


wide range by means of a 


GENERAL VIEW FROM SWITCHBOARD. 


ring maine, one for the old and one for the new plant; the 
latter consists of steel pipes 15 inches diameter, and is 
doubled down the centre of theengine room. The exhaust 
pipes are 24 inches diameter, and are led 


along each side of 


the engine room to 


discharge into the 
atmosphere, but 
each engine is pro- 
vided with a branch 
for condensing pur- 
poses. The whole 
of the piping, 
boiler fittings and 
valves were made 
and erected by 
Messrs. Musgrave 
and Sons, of Bolton. 


T The engines are 
of the vertical cross 


compound conden- 
sing type, with 
Corliss valve gear, 
and ron at a speed 
of 100 revolutions 
per minute. Ет 

There are two 
of 1,000 EP. each, 
capable of working 
up to 1,350 H.P., 
and two of 500 
H.P., working up to 
650 H.P.; in each 
case the generator 


from the A. O. lighting plant is led either into the 
chimney stack, or to one or other of two feed-water 
heaters situated in the boiler house. 

In the engine room the steam piping is: divided into two 


+ 


1. 000-1. U. f. GENERATING BET. 


pressure engines, as will 
view of a 1,000-H.P. set. 


and fly-wheel are placed between the high and low 


engines are 24 and 45 inches diameter, with 42-inch stroke; 
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the piston rods are 5 and 5] inches diameter in the high 
and low pressure cylinders respectively; the connecting rods 
of iron, 8 feet 9 inches long, and tapering from 5} inches 
diameter at the crosshead end to 74 inches at the crank 
end; the  crankshafta, of Siemens steel, 143 inches 
diameter in the neck and 29 inches long, 15} inches 
diameter in the body and 19 inches diameter at the wheel 
boes. The fly-wheel, which is 18 feet diameter and weighs 40 
tons, is built up of 

eight rim seg- 


the hob of the 
wheel, thereby 
avoiding strains in 
the shaft, and with 
the cranks and 
shaft brings up the 
total load on the 
two bearings to 70 
tons. The governor 


‘cylinders and valve gear of all the engines. The main steam 
pipes forming the doubled part of the steam ring are 
carried under and supported by the gangway, the 
floor of which can be lifted up to give асоевв to 
the pipes. The main steam and exhaust valves can be 
operated from either the engine room floor level or the 
gallery. All the engines were built by Messrs. Musgrave 
and Sons, who guarantee the efficiency of the large engines 
to be 91 per cent. 
with the air pumps, 
and of the smaller 
91 per cent. without 
them. The engines 
are also guaranteed 
to maintain con- 
stant apeed within 
24 per cent. either 
way from the nor- 
mal between fall 
‘load and no load, 
. while the speed can 
be varied by hand 
5 per cent. either 
way while running. 
‘For starting. pur- 


is driven by ropes poses each set is 
frm the main farnished with a 
shaft, and acts small barring en- 
1 on the gine made by the 
iss tri „ as same firm. 
shown in е Jet condensers 
of oe pres- are a used, one 
sure ve 2 to each engine, in 
The crank chamber Car Bub. conjunction with 
is completely en- “Klein” cooling 
dosd, but there is towers; the latter 


zo oil bath, lubrication being effected by means of a small 
pump worked by a link from the exhanst valve eccentric 
rod, which forces oil at a pressure of about 10 Ibs. to all parts 
of the engine. 


purposes 
the crossheads of the engines, but these are 
up, though the air pump cylinders have been 
the main engine foundations. There are two 
1 24 inches diameter, with 12-inch stroke, to 


For condensing the air pumps will be driven by 


00-5 Р. ENGINE.—Low Pressure VALVE GEAR. 


The 500-н.р. engines are generally similar to the larger 
ætas, but are not at present completed. Their main dimen- 
lons are ag follows :—Oylinders, 17} and 33 inches х 
Winch stroke; piston rods, 37 inches diameter; crank- 
‘alt, 10} inches. diameter х 21 inches long in the neck, 
2 diameter in the body, and 15 inches at the wheel 

Each of the smaller sets is provided with one air 
Pump, worked from the main engine. 

Between the engines, in the centre of the engine room, a 

pabgway is erected from which access is obtained to the 


will ba erected in a reservoir which 18 now being excavated 
for the purpose. 

There is room for two more 1,000 n.r. sets in the present 
engine room, while the building can easily be extended, when 
necessary, in the direction of its length. 

The generators coupled to the larger engines are rated at 
600 Kw. each, but will stand an overload of 25 per cent. for 
two hours continuously, and will be able to cope with fluctua- 
tions from 50 per cent. overload down to zero without 
injurious heating or sparking, and without shifting the 
brushes. 

The field magnets are 12-polar, cast in four parts; the 


500-H P. ENGINE IN COURSE OF ERECTION. 


cores are hollowed in the yoke, and are without polar pro- 
Jections. The formers are made with heavy gun-metal 
flanges, those next the yoke being provided with lugs by 
which they are bolted to the yoke. The compounding coils 
are wound practically on the pole tips. 

The armatures are of the Velde сока drum-wound type, 
and are provided with ventilating ducts ; the windings, of 
copper bars, are interchangeable, and are easily removed and 
renewed. The commutators are 7 feet in diameter, and the 
cores 8 feet 6 inches in diameter, 21 inches long. Heavy 
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rings supported by brackets from the yoke carry 12 sets of 
carbon brushes, five in each set ; these are adjustable simul- 
taneously by means of screw gear. 

The 300-x w. generators, which are constructed to fulfil the 
same conditions as the larger machines, are also 12-polar and 
of similar design. The armature cores are 7 feet diameter 
and 20 inches long, the commutators 6 feet diameter by 12 
inches long. Bar- 
rel winding is used 
for the end connec- 
tions and  waved 
commutator lugs in 
all cases, and the 
polar clearance is 
very &mall. 

The efficiency of 
the generators is 
guaranteed to be 94 
per cent., and of the 
combined sets, 86 
per cent, 

Allthe generators 
were tupplied by 
Messrs. Mather and 
Platt, of Salford, 
who also supplied 
the engines, and 
are responsible for 
the steam consump- 
tion guarantees, &c. 

The new part of 
the engine room is 
traversed by a 20- 
ton crane, built 


grave & Sons. 
The new switchboard is situated behind the original lighting 
„in a narrow room of which we give a view below. 
This part of the equipment wes supplied by the British 
Thomson-Houston Company, Limited, and is practically of 
their standard type. ere are 21 marble penels, two of 
these being at present to spare. 
The four generating panels are fitted with heavy main 


- Direct CURRENT SWITCHBOARD. 


throw-over knife switches, each with three blades; these are 
arranged for coupling in parallel, with equalising bar for 
traction, while, when the dynamos are required for lighting, 
the series winding is cut out of circuit. A main circuit- 
breaker is fixed on each panel, as well as a Weston ammeter 
reading to 2,000 amperes in the case of the larger generators, 


NEGATIVE BOOSTER. 


900 for the smaller, shunt rheostat, and two Thomson- 
Houston watt-hour meters for lighting and traction respec- 
tively. 

There are four feeder panels at the right-hand side carry- 
ing eight tramway feeders, each with ammeter and switob; 
one circuit-breaker is provided for each pair of feeders, 
Behind this part of the board are a number of buge “ kick- 
i ” of bare 
copper and a bank 
of lightning ar- 
restere, apnd at the 
end е the ai 
are four 
illuminated -dial 


A... qq 


€ 2. —— 4 


recording volt- 
i of 


fuses, a circuit- 
breaker is connected 
in series with each 
outer feeder, and 
the two are inter- 
locked so that if 
one operates it tri 
the oder also, aad 

revents excessive 
losding of the 
middle wire. This is rendered necessary by the fact that 
the distributing systems are kept entirely seperate, end & 
three-wire feeder is run to each-system. mE 

In addition to the above there are two motor panels for 
the boostere, one positive and one negative booster panel, 
two balancer panels, a works’ motor panel, and a Board of 
Trade panel. At the left-hand end of the board three illu- 
minated-dial voltmeters, connected with the lighting feederr, 
are supported on movable brackets. 4 . | 


BOILERS. 


The two boosterr, one of which we illustrate above, are placed 
near the lighting plant, and are of Messrs. Mather & Platts 
four-pole type; they are used in connection with a long 
feeder on the Horwich route, one being in the trolley circuit, 
the other in a return feeder from the rails. : 

Coming now to the tramway system, there are at nt 
25 miles, all single track, in operation; the length wil 
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shortly be increased to 81 miles. A double trolley wire is 
used throughout. The greater part of the overhead con- 
struction consists of side poles with brackets, though оп 


three routes some span wire is employed. There 
are 10 different rontes, all under three miles in 
length, exoept that which connects Bolton with 


Horwich, which is 63 miles in length. The first 2} miles 
of the latter route are supplied with power by a feeder direct 
from the works; the remainder is operated by means of a 
two-wire feeder, which runs straight out to a point 8} miles 
from the works. At this роп it is tapped into the trolley 
wire and the rails, and feeds both ways; it is for this feeder 
that the positive and negative boosters are required. | 
The whole of the track work and overhead construction was 
carried out by the British Thomson-Houston Company, with 
bonds and poles supplied by Messrs. R. W. Blackwell & Co. 
The rails, which weigh 100 Ibs. per yard, are carried in 
chairs on a 6-inch bed of concrete ; the track is of standard 
gauge, and is eetimated to cost £4,000 per mile, including 
paving with granite setts. A No. 0000 Chicago bond is 
used at every joint, together with a Plastic bond, and cross 
bonds are used at intervals of 80 yards. The trolley wire is 
divided into sections of half a mile, with feeder pillars at the 
section insulators. The poles are 31 feet in length over all, and 
are of three sizee, to stand a test stress, 18 inches from the top 
end, of 700, 1,000 and 2,000 Ibs. respectively, with a tem- 


PB. . EXGINE.—HicH Рвеѕьсве VALVE GAR. 


lion not exceeding 6 inches, and 1,200, 1,700, 
Ds. respectively, with & permanent get, not greater 
B. The trolley wire is of No. 0 Brand S. gauge, 
B 960 Ibs. рег 1,000 yard. 
Mm way feeders are of the paper-insulated, lead- 
"TED, made by the British Insulated Wire Company, 
d are drawn into earthenware pipes. There 
"aTeeders to the trolley wire, and four return feeders, 
Cars were supplied by Messrs. Dick, Kerr & Co., for 
whom they were made by the Electric Railway and Carri 
Works Company, Limited, of Preston. There are 70 cars 
on order, of which 28 cars are already in operation, 
Ш of the double-deck type, seating 53 passengers 
ech: they are mounted on motor trucks of the Brill type, 
No. 21 E, with a wheel base of 6 feet, and 30-inch wheels. 
Ewch car is e nipped by Messrs. Dick, Kerr & Oo. with 
two 20-H.P. ker motors and controllers, with sole- 
made blow-out and emergency brakes, and with the 
” Bir-brake of the same company. Several 
сап are shown in our view of the principal car depot, 
which is at present 100 feet long, with eight trucks, 
bat will eventually be 800 feet in length, and will accommo- 


date 120 cars. There are three other car-sheds of smaller 
capacity on the longer routes, and extensive repair shops are 
to be erected 


be ; 

The lighting system їп the centre of the town is being 
conve from a three-wire 200-volt A.O. network to 
460-volt direct current; the feeders are triple-concentric, 
paper insulated and lead covered, made by the British Insu- 
lated Wire Company, each of 0:8 square inch cross sec- 
tion, and are laid in earthenware troughs run in with pitch 
compound. | 

The progressive spirit in whioh electricity supply, whether 
for traotion or lighting, is looked. upon by the Bolton Cor- 

ration may be judged by the fact that eufficient land has 

зеп acquired about the present works to accommodate a 
total of 20,000 H..; the present extensions more than 
double the original size of the engine and boiler houses, and 
provision has been made for carrying out further extensions 
without modification of the general plan of the works, | 

We are indebted for facilities in preparing the above 
description to Mr. Arthur Ellis, who, as borough elec- 
trical engineer and manager of the tramways, has been 
responsible for the design and execution of the whole of 
this important scheme. We must also thank his assistants, 
Messre. H. Angus, B. S. Hornby, A. T. Gordon-Smitb, and 
F. Oorson for their kind help on the occasion of our recent 
visit to the works. The weather at the time was ехоер- 
tionally unfavourable to photography, and we were unable 
to obtain any views of the outdoor work; our thanks are 
due to Messrs. Gordon-Smith and Pownall, who very kindly 
ре a number of ( xoellent photographs of the works at our 

isposal, from which we have selected many of those here 
reproduced. 


ELECTRIO LIGHTING NOTES. 


(Continued from page 100.) | | 


Totnes.—The Totnes Gas Compeny has lodged a petition 
with the Board of Trade against the application of the Totnes Elec- 
tricity Supply Company for a provisional electric lighting order. 
The company recently endeavoured to induce the Town Council not 
to support the provisional order, but its communication was ignored. 


Twickenham.—The District Council has received a 
letter from the Richmond (Surrey) Electric Light and Power Oom- 
pany, Limited, stating their intention to apply for a provisional 
order, and asking consent. They propose to supply current from the 
existiog works at Richmond, thus obviating a delay in supply whilst 
works were being built. The letter was referred to the Lighting Oom- 
mittee. The clerk said that the Oouncil had practically given con- 
sent to Bdmundson’s. 


Worcester.—Mr. W. C. E. Meade King, Local Govern- 
ment Board T held an inquiry on 16th inst, as to the appli- 
cation ot the Worcester City Council for sanction to a loan of £4,000 
for сеч main extensions, meters, and indicators. There was no 
opposition. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. kN 


Aberdeen.—A special sub-committee has been considering 
the advisability of the County Oouncil constructing a light railway 
from Aberdeen to Skene and Echt. Messrs. Walker & Dancan are to 
report upon the route and scheme in general along with the road 
surveyor. It is estimated that £2,000 per mile for construction, and 
22 per mile for rolling stock, will be sufficient, making a total of 

000 | 


On Monday fa the electric car service was brought to a stand- 
still through a defect in an anderground feeder. 

An electric tramoar collided with a timber-loaded wagon on the 
Oth inst. and was thrown off the rails, but fortunately no one was 
seriously injured. 


Argentina.—The Review of the River Plate says :— 


The City Council has given permission to the Anglo-Argentine Tramway Com- 

ny to change its system of traction for that of electricity, and to alter some of 
fes routes, but has added a rider to the effect that the electric traction is not to 
be put into servioe until the whole route has been illuminated. This means 
that the Anglo- Argentine Tramway will not convert its таеш, more especially 
when it has to hand over the entire system to the Municipality at the end of 
99 years, free, gratisand for nothing. The New Council has shown i to be 
about the worst with which this city has been coursed, and the sooner it is done 
away with by Congress the better, as it represents nobody's interests but its 
own, and it looks very carefully after these, to the detriment of those of the 
citizens. 


Bury.— Messrs. Lacey, Clirehugh & Sillar have been 
hag to prepare a report on the proposed electric tramways 
ө, 
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Brad ford.—At the County Court last week Mr. Sam 
Ambler claimed £50 for damages to horse and trap from the Bradford 
Oorporation, alleged to bave been caused by negligent driving of an 
electric car. His Honour held that negligence was not proved, and 
gave judgment for the defendants. 


Bristol.—At the last meeting of the Sanitary Committee 
the engineer reported that he bad received an application from the 
Bristol Tramways and Carriage Company, who had been required by 
the Committee to place centre poles at that part of West Street 
lying between Cannon Street and Albert Road, asking to be relieved 
from the engagement and allowed to substitute span wirer, as in 
three cases out of five centre poles would come on top of a large 
water main. The application was granted. The engineer then 
reported that he had had an ioterview with the secretary of the 
Bristol Tramways and Oarriage Oompany, and laid before him the 
reasons why the Committee considered that the company should lay 
with wood paving at their cost the whole of the surface of the 
carriage way of Lawrence Hill Bridge and of the approaches to be 
widened. But that gentleman stated that the directors considered 
that they should not be asked to pay for a greater width than that 
occupied by the lines, the middle space and the margins, equal in all 
to 19 feet, and that they declined to reconsider the committee’s 
request to pave the remaining 21 feet. 


Cheltenham.—The Light Railway Commissioners held 
an inquiry on 12th inst. into the application of Mr. T. Nevins to 
construct an electric railway through the streets of the borough. Mr. 
G. A. R. Fitzgerald presided. Io opening for the promoter, Mr. Hutch- 
inson gave a resumé of ео applications, remarking that they 
bad been made on two other occasions for the construction of a rail- 
way practically the same as this, except a few alterations in the line 
of route, but they had failed through technical objections. In June 
of last year it was brought forward again, and the section of the rail- 
way was not sanctioned because of а clause in a certain deed of 
covenant. He proceeded to deal with the line of route, remarking 
that the streets were of ample width throughout. With regard to the 
estimate of expenditure, he pointed out that the Commissioners on 
the last occasion sanctioned 34 miles with a capital of £36,000, and 
the amount of capital he asked to be added was £21,000. The actual 
cost was estimated at £20,430, the cost of construction of this portion 
being a little less per mile. There was practically no opposition to 
the railway itself or the policy of construction. Mr. Pritchard, 
engineer of Birmiogham, wae then called, and gave evidence as to the 
construction. He had personally examined the whole of the route, 
width, and gradients, and, generally speaking, the pr: jected route was 
most favourable for a railway of this kind. It was the one that the 
least objecticn could be made to of all be had inspected for the past 
35 years. The most severe gradient was 1 in 35, but this occurred in 
a wide road and not on a curve. As to the curves, he pointed out the 
minimum would be 40 feet. The Commissioners will report to the 
Board of Trade in due course. 


Constantinople.—A Berlin syndicate is said to ba about 
to send s delegate to Oonstantinople to petition the Ministers of 
Oommerce and Pablic Works for a concession for an electric tramway 
at Constantinople. 


Dublin.—There was a stoppage of the electric car service 
оп 11th inst., "a defect in the steam pumps under exceptional con- 
ditions” at the power station being blamed. 


Elland.—It will be remembered that the District Council 
demanded power to empply the electric current forthe Halifax trams 
when in their district, but the Halifax Tramways Committee now 
refuse tuch a concession. The Tramways Committee suggested that 
they should establish a local electricity station at Biland, and they 
would be willing to supply the current in bulk to Elland, at the 
tate of 22d. per unit. hether the Elland Council will oppuse the 
Halifax Par ntary Bill has not been settled, and it is «xpested 
that a town's meeting would veto such a proceeding. 


Leeds.—On 16th inst. a deputation of members of the 
Corporation Tramways Committee visited Sheffield for the purpose 
of inspecting the electric system. 


Madras.—It is stated that the Madras Government, on 
being referred to by the president of the Madras municipality pé gi 
ing the proposed purchase by the municipality of Madras of the 
electric tramways, has objected to the municipality raising the 
necessary loan of 15 lakhs of rupees on security of the rates and taxes 
as the present loans are considered to be as much as cught to be 
raised on this security. 


Peterborough.—The Light Railway Commissioners will 
hold an inquiry at Peterborough on Friday, January 26tb, re 
the application of the British Electric Traction Company for powers 
to construct light railways in Peterborough and district. 


Potteries,—The motor men and conductors of the 
Potteries Electric Traction Company have asked for shorter hours 
and longer pay. | 


Consideration was deferred. 


He proposed widening Mill Strest, Pontypridd, on the n.rth side 
and, according to the requirements «f the Pontypridd District 
Oouncil, he estimated the cost at £7,000; but, learning that he could 
widen the south side at an estimated cost of 24 500, he decided to 
widen that side. The inquiry was subsequently adjourned sine dic. 


St. Helens.—A special meeting of the Town Council was 
held on Saturday for the adoption of certain recommendations of the 
Parliamentary Committee relating to the South Lancashire Electric 
Tramway scheme, &. The committee approved of the scheme, sub- 
ject to certain conditions for the prot on of tho interests of the 

and recommended t a deputation Le appointed to 
attend the conference called by the Lord Mayor of Manchester for an 
ion in regard to the Lancashire Electric Power Bill. 
Alderman J. О. Gamble, in moving the adoption of the minutes, 
remarked that they had decided not to oppose the schemes, because 
the first would be the means of bringing tramways from Manchester, 
through Bt. Helens, and really on to Liverpool; while in regard to 
the other scheme, they came to the conclusion that if the promoters 
could supply cheaper power than the Corporation, the latter could 
use it, and thus bring manufactories into 8t. Helens, which othereise 
might remain outside. The committee did not agree to any pro 
posals which would bave the effect of preventing the extension 
of ee gigs power throughout the ccuatry. The minutes were 


Sheffield.—A defective cable iu one of the switch bores 
on the Walkley tram route was responsible for the cutting out of the 
part of the system for about 45 minutes on Monday afternoon. 


Southampton.—The Board of Trade has approved of 
ise Shirley electrical section. Mr. Trotters report to the Board 
The overhead trolley system ів used with swivel trolleys, but with a practically 
centre running trolley wire. A tem generator and eogine had been 
vided, but the bearings of the generator gave trouble on the day before the 
inspection, and two dynamos intended for lighting were coupled together 
temporarily. Provision is being made for extension of the generating plant and 
fora large battery. The electrical equipment of the 1 ne is satisfactory. The 
engineer agreed, pending further inspection, to a speed of six miles an hour 
east of Albert Road, and eight miles an hour to the west of Albert Road. 

It is stated that the Jabourers employed in laying the new rails for 
the electric trams at Southampton went out on strike on 11th inst. 
Work is at a standstill. The men wanted а half-penny more an hour. 
The contractors refased to entertain the demand. 


South Lancashire.—The comprehensive electrical tram- 
way scheme for South Lancashire has been in Parliament, 
and has passed the Examiner on Standing Orders. It sffzote 18 
different authorities, and the route co will exceed 70 miles. 
The capital will be £1,100,000 in £10 shares. The system comprises 
а perfect network of lines between В. Helens and Manchester, and 
must be completed within four years of the passing of the Act. The 
route will be lighted by electricity, and waiting rooms will be pro- 


The Metropolitan and Electric Traction, — The 
District Railway Company has deposited a Bill for next session 
asking for powers to construct a generating station at Ohelsea in 
furtherance of the scheme for working the line by electricity. The 
company also asks for leave to work by electricity on its own lines 
and on the lines of the Metropolitan Oompany over which the 
supply of elestriaity, fer agreement, botweun'tha Metropolitan, 
supply , under agreement, een i 
the District and the Brompton and Piccadilly Circus Railway Oom- 

es. 


Wellingborough.—The Bill under which the British 
Electric Traction Company are endeavouring to obtain powers for 
the construction of their circular tramway through the Welling · 
borough, Rushden, and Finedon district, has just been issued. 


Whitehaven.—The Town Council has given a general 
sanction to the electric tramway scheme of the English Industrials, 
Limited. It appears that the company will its supply of 
energy for the trams from the municipal electricity works. 


Worcester.—The Streets and Electricity Committee has 
found it impossible to come to terms with the promoters cf the 
electric tram scheme, and it was to oppose the application of 
the British Electric Traction Company, which formed the subject 
of a Light Railways inquiry on Wednesday. 

At a meeting of the inhabitants of St Peter's Ward on 15th inst, 
& resolution was passed favouring the introduction into the city of 
electric trams and the provision of light railways in the surrounding 


districts. 
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new scheme which the on had planned for extending that 
system on improved lines, so as to afford easier and more rapid means 
of communication between the town and surrounding subarbs than 
is now ded by the slow-going and old-fashioned horse tram and 
"bus, yes no practical move seems to have been made by the Оогрога- 
tion towards the accomplishment of their desired ob Mr. F. 
Bramwell, the appointed arbitrator by the Board of e, was to 
kave visited Wolverhampton for the purpose of settling the amoant 
to be paid by the Corporation to the Wolverhampton Tramways Oom- 
yon teking over the present line of rails, tramcars, and other 
plant, but the date of that visit hae not yet been fired. In the in- 
terval, however, there must be a great number of matters of one kind 
and another, such, for instance, as the selection of expert witnesses to 


Ё 


ee 


TELEGRAPH AND TELEPHONE NOTES. 


Bath Telephones.—By the new sgreement between the 
Council and the National Telephone Company rc the laying of the 
lines and the erection of posts the Council will receive 10s. for each pole 
the company put up, and 2s. for each subscriber. They would have 
the same control of the roads as formerly, and it is thought that much 


trouble previously experienced would be eaved in the fature. 


France and Submarine Cables.— The Standard Paris 
correspondent says :—" The censorship which hss been exercised by 
the British authorities on telegrams from South Africa since the out- 
bresk of hostilities there seems to bave awakened France to the 
ineon venier ca which might result to her in case of war from the 
virtual monopoly of the submarine cables being in the hands of the 
Eoglisb. A Bill bas been presented to the French Chambers for the 
lyiog of certain cables which would doubtless mike France to some 
extent independent of the Eoglish in so far as some of her colonies 
are concerned. Nevertheless, those lines of telegrapbic communica- 
tion bave not yet emerged from t^e phase of project, and in the 
meantime it is pointed out that the British network of submarine 
cables encircling the world measures already 250,00) kilometres. It 
is, moreover, proposed to add yet another link to this chain by con- 
meting Oanada with Australia by a cable across the Pacific Ocean. 
П is a curious fact that the little the French have done in the way of 
cable-laying is not of a nature to further what may be called the 
Imperial interests cf the country. They pcssesa the longest existing 
sobmarine cable. It is that from Brest to Cape Ood, and from there 
to New Yo:k. With its prolongations to the West Indies and to 
South America, that line of telegraphic communication measures no less 
than 23,500 kilometres. But France has no very important colonies in 
ое regions. A French cable places Madagascar in connection 
with Mozambique, but that country has no telegraphic communication 
with E except by the English lines. It is the same with regard to 
New Oaledonia. To communicate with their colonies in West Africa 
and in Indo-Obina, the French must employ the British network of 
cables and telegraphic lines, which, even when passing over foreign 
territory, are in connection with none but the telegraphic offices of 
the English com par ies, which are constrained by their contracts to 
employ none but English telegraph clerks. The Débats points ou? 
that this sta’e of things is very dangerous to France because, in the 
event of a declaration of war, the British Company woald surely 
refuse to transmit messages from France, though she pays annual 
sabventions amounting to 2,337,000 francs to the English companies 
fot her telegraphic service with West Africa and Indo-Obins. , With 
the object of modifying this state of things to the advantage of 

rance, this journal contends it would be essy to connect Tonquin 
with the Russian Asiatic telegraphic lines, and it urges the Govern- 
ment to take cffcc:ual measures for the creation of French telegraphic 
lines and cables oonnt ctiog Fatca with both the westera and 
eastern cosate cf Arica, extending on the one side as far as the French 
Congo and on the other as far as Madagascar.” 


Press Telegrams between France and the United 
Kis gdom.— The Foreign Office issued on Tuesday the text of the 
agreement concluded between the French Foreign Minister and Her 
Majesty's Ambassador in Paris on November 8th last for the reduc- 
tion of rates on Press telegrams sent between 6 p.m. aud 9 а m. The 
reduction amounts to 50 per cent, the minimum charge, however, 
being 1f., or 10d. 


Telegraph Rates to India.—The Times Calcutta cor- 
т writes: —“ In connection with the agitation in Englard 
in favour of cheapening telegraphic communication between Europe 
snd India, the Pioneer advocates the construction of a line linking 
Qeetta and Meshed, vid Beistan. The Gcvernment are already 
вур a wire from Quetta to Nashki, along tte new trade route to 
Central Asia, which bas proved such a success. Meshed is linked 
with Teheran by the Persian telegraph, while the nearest point on 
tbe Russian lines on the Trans-Oaspian Railway is only 90 miles dis- 
fant from Meshed." 


Telephone Call Office—It was reported at the last meet- 
ing of the Olerkenwell Vestry that the National Telephone Company 
had written asking whether the Vestry had a space in any of their 
pavements upon which they would be willing to allow the company 
to erect a public telephone call office. But the Works Gommi А 
who consi the matter, recommended that a reply bs sent that 
the Vestry have no place available for such purpose. | 


Telegraphic Interruptions and Repairs:— 


CABLES. Down. Repaired 

Wer INDIES :— 

Jamaice-Oolon  ... Vis . June 30, 1899 ... m 

Trinidad-Demerara (1891 dupli- 

cate) eee 606 eee eee Oct. 23, 1899 eee eee 

BouTH AFBICAN:— 

Zansibar-Mombasa 255 ... Oot. 26, 1899 Jan. 13, 1900 

Mousambique-Loureng>Marques Dec. 17, 1899 ... ine 
Osyenne-Pinheiro ... e . .. Oct. 11, 1899  ... id 
Latakia-Oyprus jas .. June 20, 1899 ... n 
Tarifa-Tangier ES .. Jan. 9, 1900 ees 
Iquique-Valparaiso ... ... Jan. 10, 1900 ... T 
B:rena-Valparairo .. Jan. 16, 1900 ... 


LANDLINNS. 
West INDIES:— . 
. Communication with Les Cayes 
(Haiti ) ... РР E ^. Nov. 21, 1899 ... Ves 
Востн AFRICAN :— 


Communication with Mafeking 


and beyond  .. ... Oct. 18, 1899  ... mee 
Communication with all 
beyond Orange River ... ... Oot. 18, 1899 
Communication with north of 
Mooi River (Natal) . Oct. 22, 1899  ... 
Colombian Government to 


Bogota T ni . Oct. 21, 1899  ... Е 
Ocmmunication with Colombia . . Nov. 3,1899 ... ae 
Oommuoication with Valentia 

(Vent guela) Sus p . Nov. 10, 1899 ... 

Indo- European lines between 

Odessa and Kertsch Gs ... Jan. 18, 1900 Jan. 15, 1900. 


The Pacific Cable.—After making quotations from the 
chief organs of the present Canadian Cabinet, and of the opposition, 
oar well-informed contemporary, the Outlook, writes as follows :— 


These authoritative Canadian journals talk of “mysterious influences" at 
work, and a Canadian of high position and authority, writing from Ottawatothe 
Cunadian Gazette, declares, truly enough, that this is not the time to trifle with 
me Colonial people, when they are sending successive contingents to South 

rica.” 

Now, for these complainings the Pacific Cable Board and the Colonial Office 
have only themselves to blame. Here is a vital Imperial matter—how vital has 
been proved once again in this South African crisis by the imminent peril of a 
total breakdown in cable communication with the seat of war. In this vital 
Imperial matter the Colonies, more alert than we to Imperial needs, have led 
the way with splendid persistence and even generosity. Yet all Downing Street 
can do is to act as a heavy drag on the coach. It is the more unfortunate that 
this should he the official attitude because it happens that at this moment one of 
the temporary heads of the Colonial Office is himself a director of the Cable 
Group. <A mere coincidence it may be—we do not suppose that Sir Robert 
Herbert is in any way responsible for the delay—but no one can measure the 
bad impression such a coincidence must create in Canada and Australasia, 
coming as it does on the top of a long series of delays difticult to explain except 
on the assumption that the great cable monopoly, which Sir John Pender spent 
his life to create and preserve, has far more intluence in English public life than 
is good for the Empire. 


The British Australasian publishes a despa ch dated Sydney, 
December Sch, stating that A conditional arrangement has baen 
come to between the Postmaster-General and the Eastera Extension 
Telegraph Company for the extension cf the present contract till 
the completion of the Pacific cable. If the Oabiaet approved of 
the agreement, it will come before Parliament for ratification.” 


Wireless Telegraphy in the Navy.—It is stated that 
a number of signalmen and torpedo-men of the Channel Fleet have 
[ше temporarily the Vernon Torpedo School at Portsmouth for 
netraction in wireless telegraphy, as the system is to be installed on 
the Majestic, Magnificent, Hannibal, and Jupiter, b:longiog to the 
Obannei Squadr.n. 


CONTRAGTS OPEN AND CLOSED. 


Aberdeen. — January 22nd. The Electric Lighting 
Committee wants tenders for a 420-xw. direct coupled continuous 
current dynamo. See Official Notices" January 5th. 


Barking.— January 23rd. The Urban District Council 
wants tenders for two continuous current tram formers and switch- 

т, underground cables and roadworks for the Creeksmouth electric 
ighting extension. Bee Official Notices” December 29th. 


Bath.—February 12th. The Corporation invites tenders 
for bigh and low tension cables, arc lamps and posts, transformers, 
and sub-station and main works’ switchboards. See "Official 
Notices " to-day. 


Beira. — The Companhia de Mocambique is inviting 
tenders for laying down plant for electrically lighting the town of 
Beira (Portuguese East Africa) and for working same for 25 years. 
See “Official Notices” January 5th. a | 
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Belfast.—February 8th. The Electric Committee wants 
tenders for 400-xw. steam dynamos. See our Official Notices" 
January 5th. 


Bradford.— February 3rd. The Tramways Committee 
is inviting tenders for the complete electrical overhead equipment 
of about eight miles of tramway. Specifications, &c, at the City 
Burveyor's с ое, Town Hall, on payment of £3. 


Germany.—January 24th. The Prussian State Railway 
authorities at Frankfort-on-Msine, are inviting tenders until the 
24th inst., for the supply of 270,000 arc lamp carbons. Particulera 
may be obtained for 6d. from, and tenders to be sent to, Die Konig- 
liche Bisenbabn Direction, Frankfort-on-Maine. 


Glasgow.—January 24th. The Corporation invite offera 
for supplyiog and erecting electric motors and shafting for laundry 
machinery, as also electric motors and shafting for mechanical stokers, 
elevator, and conveyor, required at Ruchill Fever Hospitsl. Specifl- 
аи at the ссе of Public Works, City Obambers, 64, Cochrane 

treet. 


Glasgow.— January 29th. The Corporation invites ten- 
ders for the supply and fitting up of a hydraulic or electric lift. 
Plans and specifications on application to Mr. Thomas Young, 
шщ engineer, 4, West R:gent Street, on payment of a fee 
o s. 


Great Yarmouth.—Fcbruary 15th. The Corporation 
wants tenders for two water-tube boilers and three 200-kw. con- 
tinuous current steam dynamos. See Official Notices” to-day. 


Hull.—January 24th. The Electric Lighting Committee 
invites tenders for 30 cast-iron section pillars each containing eight 
switch fusos, &c. Bee "Official Notices" January 12th. 


liford.—January 20th. The District Council wants 
tenders for water-tube boilers, economiser, pumps, pipe work, 
two 200-kw. and one 100-kw. dynamos, motor boosters, battery, switch- 
board, 15-ton traveller, mains and road work, aro lamps and posts, 
and station lighting. See Official Notices” December 15th. 


Keighley.— February 8rd. The Oorporation wants 
tenders for two Lancashire boilers, mecbanical stokers, economisers, 
feed pumps, опе 120 and one 200-xw. high speed continuous carrent 
steam dynamos. See Official Notices to-day. 

The Council has approved of plans for electricity offices and 
battery room, at a cost of £5,000, and of boilers, engines, and dynamos, 
at a cost of £7,510—total £12,510. 


Leyton.—February 14th. The Electric Lighting Com- 
mittee wants tenders for a switchboard for the new electric light 
works. See '* Official Notices to-day. 


London.—Februiry 5th. The Postmaster-General is 
inviting tenders for underground work, including laying conduits and 
pipes for telephone purposes in several parts of the metropolis. 
Official Notices this week. 


Melbourne.—March 1st. The Corporation is wanting 
tenders for boilers, engines, dynamos, switchboard, feeders, mains, arc 
light leads, accumulators, &c., for electric lighting. Sze ''Official 
Notices " December 22n4d. | 


Newcastle-on-Tyne.—January 24th. The Corporation 
the rails, fastenings and the poles being supplied by the Oorporatiod. 

е raus, ga, and t es 8 on. 
Взе “ Official Notices Donata Nad. TE 


Plymouth. — January 81st. The Corporation wants 
tenders for а 500-1 w. steam dynamo (motor generators, &c.); a 500- 
Kw. steam alternator, &o.; accumulators ; Lancashire boilers and 
equipment; mains, Взе "Official Notices” January 5th. 


Sheffield.—January 20th. The Electric Lighting Com- 
mittee invites tenders for steam and exhaust pipes and jet condenser 
for the electricity works. See “Official Notices” January 5th. 


Spain.—January 26tb. Tenders are being invited, until 
the 26th inst., by the municipal authorities of Astudillo provino of 
Pallacis), for the concession for the electric lighting of the town 
during a period of 20 years. Tenders are to be sent to El Becretario 
del J yentemlants de Astudillo (Valencia), whence particulars may 

obtained. 


Spain. — January 27th. The munisipal authorities of 
Porcuna (Jaen province) are invitiog tenders until the 27th inst., 
for the concession for the electric lighting of the town during a 

riod of 20 years. Particulars may bs obtained from E! Secretario 

el Ayuntamiento d» Porcuna (Jaen) to whom tenders are to be sent. 


Npain.—Tendera are invited by a company called El 
Porvenir de Zamora” ia Spain for the supply and erection of three- 
phase alternators complete with exciters, switchboards, &c., for 
electric light, transmission of power, traction and other purposes at 
" El Porvenir" in the district of В. Roman de los Infantes. 

Motive power will be obtained from two Hercules-Progrés " tur- 
bines with vertical axis, each of 500 н.р. working at а normal speed 
of 200 revolutions per minute. These turbines are manufactured by 
Messrs. Singrün Brothers, at Epinal (France). No particular system 
of alternator is specified (except, of ocurse, that they must be coupled 
direct to the turbine shaft) but it is suggested that the periodici 
should be 50 per second and the E. M. F. 5,000 volts at least. It 
stated that provision must be made fora fourth wire for lighting 
purposes. . 


mounted. 

Contractors will specify what efficiency they are prepared 
gaarantee, but this must in no case be lower than 90 per cant. (cos ¢ 
= 080 


Contractors must also fix the power to be absorbed by the exciter, 
for the production of the required exciting current and Е М F. for 
thealternator. The internal resistance of the armatare cold, and at 
the temperature corresponding to fall load is to be stated. This 
latter, after six hours’ run at full load, is not to exceed 40° C. (72° F.) 
above that of the surrounding ait.“ The material used for insulation 
must be absolutely unaffected by a temperature of 100° С. (212 F.) for 
an indefinite period. 

The methods to be adopted by the company for verifying tbe effi- 
ciencies guaranteed by the contractor is as follows :— | 

Firet, the energy yielded by the tarbines will be determined by a 
transmission dynamometer of the best known type, and compared 
with the electrical output of the alternators. 

Secondly, each of the alternators will be used to work the other 
ae а motor, the efficiency being determined in the usual way. 

The lower efficiency thus obtained will be taken to be the «ffi siency 
for the purposes of the contract. 

All measuring instruments for the trials are to be furnished by the 
contractors. t И 

The contractors ara to submit with their tender complete plans, 
elevations, and sections of the installation as they ose to erect it. 
Also a drawing to scale, showing the disposition of all the plant and 
machinery and apparatus. Further, they are to give a complete 
description of the alternators, and complete calculations showing 
how the dimensions of the electrical, as well as the mechanical 
portions are arrived at. 

The conditions under which the work is to be carried out contain 
the following provisions : — 

The insulation of all conductors is to be tested at a pressure double 
that corresponding to normal conditions at full load (this voltage 
would ba 10,000). 

All rubbing surfaces + are to be so calculated and arranged as to 
work without the slightest heating. | 

No portion of the machinery is to be erected without having first 
been examined by the director of the company or his delegate, and 
pronounced free from defect. Nevertheless the responsibility of the 
contractor ehall in no wise be relieved thereby. 

The alternators are to be delivered by Ssptember 30th, 1900, under 
a penalty of £8 per alternator per day. 

The company will provisionally” accept the plant within three 
months of the date of starting, providing all the conditions and 
tests prescribed in the specification are satisfactorily carried out. 
The contractor must give a guarantee against defective material for 
one year after the provisional acceptance. 

Tenders are to be forwarded in sealed envelopes to the director of 
the El Porvenir di Zamora Company, on or before January 30th, 1900. 

Various penalties attach toa lower efficiency on teat than that 
guaranteed, and various privileges and rights are reserved by the 
company to provide for such contingencies, but it is difficult to see 
how a specification so loosely worded аз this one, could result in 
anything but chaos. We shonld think that the only people who are 
likely to get any tangible profit out of a contract entered into on 
such terms would be the arbitrators, as the only clause which could 
not ee ee ee ы ie л i 
usual arbitration clause. It is to be hoped that the company has 
plenty of funds, and of water-power, then there is every 


of plenty of fan. 
Stoke-upon-Trent. — February 18th. The Gaardians 
want tenders for the electric lighting of a portion of the workhouse 


premises. Sse "Official Notices " to-day. 


Sunderland.—The C ion wants tenders for a tram- 
ways switchboard. B:e “Oficial Notices" January 12th. 


Tunbridge Wells.— January 25th. The Co 
wants tenders for a 400-xw. steam alternator. Bae" Official 
January 5th. 


Tanbridge Wells.—February 5th. The Oorporation 
wants tenders for the apply of two Lancashire boilers for the 
electricity works. See О Notices " to-day. 


Tynemouth.— January 31st. The Corporation wants 
tenders for 12 electricity meters. Bee “ Official Notices to-day. 


West Hartlepool.—January 28rd. The Corporation 
invites tenders for wiring and fitting the public library for electric 
lighting. Specifications, &c., from the borough electrical engineer, 
у Е. Friedrichs, electric light station, Burn Road, on payment of 

11s. 
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CLOSED. 


Acerington.—The Council has accepted the tender of 
Messrs. W. T. Glover & Oo. for electric light cables. This is the con- 
tract, mentioned last week, which is costing £1,400 or EI, 500 in 
excess of what the cables might have been obtained for if there had 
been no delay in placing the order. 


е Nothing is said as to the method to bs adopted of determining 
the temperature of the armature. 

1 Nothing is said as to calibration of these instruments. 

1It is not clear whether this refers to bearings or switch contacts, 
possibly it is intended to include both. 
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Birkenhead.—The Corporation has ordered 13 single- 
deck and 31 double-deck electric motor cars from the B.T.H. Oo. for 


Gleucester.—In our last issue we mentioned the accepted 
tenders for extension t for the electricity works. We are now 
able to publish the following complete list of the tenders received, 


and upon by the Corporation's consulting engineer, Mr. 
Bobert Hammond :— 
SrcTIoN A.- Bol. ER Носѕе PLANT. A P 
s. d. 
E. Danks & Co. (Oldbury) 940 0 0 
E. Chester & Co. .. 959 0 0 
Detilb, Smith, McMillan & Co 969 10 0 
Tates & Thom .. 1.010 0 0 
Tetlow Bros. 040 0 0 
б. K. Stothert & Co 1,256 0 0 
Section B.—Enoine Носве PLANT. 
| Meker of engine. 
Dutilb, Smith, McMillan & Co. ‚Ж = „ Paxman .. 8,40 0 0 
Ernest Scott & Mountain M en . Own... .. 8,750 0 0 
Ashton, Frost & Co... .. EM os E . Willans 4 985 0 0 
Mather ё Platt (accepted 5% vs pd .. Willans 8,987 0 0 
Easton, Anderson & Goolden .. us es .. Own 0 0 
India-rabber G. P. and T. Works Co. Willans 4110 0 0 
Johnson &Р "m V s Willans 4190 0 0 
India- rubber G. P. and T. Works Co. Belliss 250 0 0 
Crompton & Co. viv ә ЕР Willans 4,858 0 0 
Masher & Plate zx " s Belliss 0 0 
Electric Construction Co. i ө Willans 45:0 0 0 
Crompton & Co. .. , а А Belliss 4,740 0 0 
Electric Construction Co. s% , Belliss 4.752 0 0 
E. Chester Co. TIT és Р wn 4912 0 O0 
Brush Engineering Co. Belliss 5.003 0 0 
Scrion C.—BwircHBoARD EXTENSION, 
Electrical Transmission Co ss 210 0 0 
Crompton & Ca.—(aecepted) 951 0 0 
Electric ction : 270 0 0 
Edwards El cal Co. ё 280 0 0 
Bection D.—CoxDRNSIXG Pr. Ax r. 
E. Chester & Co.—(aceepted) .. 493 0 0 
Klein Engineering Co.... ‘ 536 0 0 
Datilb, Smith, McMillan & Co, s is i - . 588 0 0 
Biske & Knowles Steam Pump Works  .. oe Е" v . 552 0 0 
Aibton, Frost & Co. "9 ee ee ee ee ee ee ^ е 590 0 0 
Worthington Pumping Engine Co. .. és не 92 Vs .. 618 0 0 
Mirriees, Watson & Yaryan C( o.. - .. 660 0 0 
Middleton Engineering Co. .. ae 7602 1 7 


London. —The Bermondsey Vestry on Monday referred 
to the Electric Lighting Committee for consideration and report the 
following tex ders received for the supply and erection of a refuse 
destructor in connection with the proposed electric light station :— 


Alternating tender 


P nice 
8 er boilers, 
Manlov `, Alliott & Co., Nottingham , .. £11,900 £10,444 
W. F. Mason, . 5 E .. 6,198 5,914 

r Com a "o .. 11,968 11,116 
Heenan & Froude, Manc eater d is .. ., 400 7.000 
Haghes & Suirling, Live 1 gi ks .. 10,242 9,562 
Samuel Willough by Bris РА а T .. 6,250 5,850 
J. Baker & Sons, lllesden |. is X 8,199 7,809 


The Vestry is recommended to accept the tender of the National 
Electric Wiring Oompany for the supply of three electroliers for the 
board room for £37 6s., and for an electrio-motor fan for venti- 
lating purposes for the sum of £48 15s, 


Lenden.—The Battersea Vestry have accepted the tender 
of Мен. J. and A. Law, amounting to £3,126, for the supply of 
electric aro lamp-poste to Specification No. 9, and that of 
Messrs. Oallender’s Oable and Construction Company for the layin 
of spare tand ware ways for future feeders, at an estimated cost of 


london.—The Metropolitan Asylums Board has ordered 
Messrs. Siemens 


meters from , 
5 т поа ла ros and wall plug covers 
FORTHOOMING EVENTS, 


Thursday, January 26tbh.—At 8 p.m. The Tastitution of Electrical 
eers. Adjourned Discussion on the Rsport of 
the Institution's Visit to Switzerland; and, time 
permit, "An Electrolytic Oentrifugal Process for the 
production of Oopper Tubes,” by Sherard Oowper- 

Ooles, member. 


Friday, January 26th.—At 5 p-m. Physical Society. 1. “Some 
Developments in tbe use of Price’s Guard Wire in 
Insulation Tests.” By Prof. Ayrton and Mr. Mather. 
2. “Reflection and Transmission of Electric Waves 
along Wires." By Dr. H. Barton and Mr. L. Lownds. 
3. “ The uency of the Transverse Vibrations of a 
Stretched rubber Oord.” By Mr. T. J. Barker. 


At 8 p.m.— Electro-Harmonic Society's smoking concert 
(patriotic night), Café Monico, Regent Street, W. 

At 9 p.m.—Royal Institution. The Hon. О. A. Parsons on 
" Motive ower, High-Speed Navigation, Steam Tur- 


Saturday, Jan 27th.—Institution of Janior Engineers’ Anni- 
anal AM Dinner at Westminster Palace Hotel. 


F.iday, February 2nd.— Royal Institution. Mr. G. Marconi lectures 
on “ Wireless Telegraphy.” 
Iastitution of Junior Engineers. Paper on "Arc Lamps 
and Arc Lighting," by H. G. Ootaworth. 


NOTES. 


Glasgow Electrical Engineers.—A petition addressed 
to the Institution of Electrical Engineers by 70 gentlemen 
engaged in electrical industries in Glasgow for the formation 
of a local section of the Institution, with its headquarters 
in Glasgow, has just been granted. A meeting was to be 
held in the Hall of the Philosophical Society, 207, Bath 
Street, on Thursday (yesterday evening), to arrange for the 
formation of the section, and to appoint a provisional com- 
mittee to draft local rules and to carry on the work of the 
section till May. Dr. Magnus Maclean, Professor of Elec- 
trical Engineering in the Technical College, has taken a 
leading part in the movement. | 


Prof. Fleming on Ether and Atoms.—At the London 
Institntion on Monday, Prof. J. A. Fleming gave a lecture 
on Ether and Atoms.” We read in the Times report that, 
remarking that among the achievements of philosopbic 
thought in the 19th century a high place must be given to 
speculations on the existence of an ether filling space, he 
gave a brief sketch of the rise of the undulatory theory of 
light, and, as a second stage in the development of the ether 
theory, of the conception of an electro-magnetic medium. 
As a consequence of the system set forth in Clerk 
Maxwell’s epooh-making paper in 1864, the existence of 
electric waves wa3 deduced, though no one at that time had 
made them, much less detected them, and Maxwell pro- 
үе they would have the same speed as those of light. 

n 1879, eight years after his death, an experimental way 
of verifying these predictions was discovered by Hertz; his 
waves were some 80 feet long, but they had since been 
obtained so small as lth of an inch. Prof, Fleming de- 
scribed Hertz’s method of detecting the existence of these 
waves and also that afforded by the “ coherence " of metallic 
filings, disoovered by Hughes in 1879, and afterwards redis- 
covered by Branly, mentioning its application by Marconi 
to the pu of wireless telegraphy. Speaking of the con- 
stitution of this all- pervading ether, the lectarer said the chief 
thing we knew about it was ita power of taking up enormous 
ee of energy, though what became of the energy 

us sank in it we did not kaow. As to the nature of ita 
mechanical properties, it had elasticity which was probably 
not of the two kinds with which we were acquainted, viz., 
bulk elasticity, as of a compressed gas, and the elasticity of 
elastic solids, as of a steel spring. Coming to recent ideas 
as to atoma, the lecturer pointed ont that Lord Kelvin and 
others of late years had approached some conception of their 
dimensions. But even if it were possible to improve the 
microscope во as to render visible things of the sizə of atoms, 
et they could not be seen, for to be seen they must be still. 
ut, in fact, they were in very rapid motion, a bydrogen 
atom, for example, going a mile a second, while the velocity 
of the atoms in solid bodies was probably not of a very 
different order. In conclusion, he referred to the recent 
work of Prof. J. J. Thomson, which seemed to show that 
chemical atoms were not the smallest objects with which we 
could be acquainted, and that they could be split up into 
something like a thousand times smaller—a condition 

in which they formed, in Sir W. Orookes's phrase, “a fourth 
state of matter. | 


Institution of Junior Engineers.— Last night a lecture 
on “The Balancing of Engines" was delivered at this - 
Institution by Prof. W. E, Dalby. 
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Lectures.—A special course of lectures on Polyphase 
Machinery is being given at Messrs. Crompton’s works at 
Chelmsford, by Mr. A. O. Eborall. The first lecture was 
delivered on Monday night last, January 15th, and the other 
six follow on consecutive Monday evenings. We have 
received a copy of the syllabus of these lectures. 

A course of 10 lectures on the Direct Current Motor” 
is to be delivered at the Sonth-Western Polytechnic, Chelsea, 
on Mondays, commencing January 22nd, by Prof. C. A. 
Carus-Wilson. For particulars see a notice among our 
advertisements. 

On 12th inst, at the Bradford Church Institute, Mr. 
Pringle, the superintendent of the city tramwaya, gave a 
lecture to the members of the Bradford Scientific Association 
on “ Electric Traction.” 

Under the auspices of the Liberal and Conservative 
Associations of the Spinneyhill Ward, a lecture was given 
at Leicester last week by Mr. Alfred Colson, manager of 
the Corporation gas and electric lighting worke, on the 
Development of Electricity as an Illuminant," the proceeds 
being devoted to the fund for the families of Leicester 
reservists called ont for active eervice. 

Before the Ipswich Engineering Society on Monday, Mr. 
W. Reavell read a paper оп “ Compressed Air and Pneumatic 
Tools,” Among many other matters, he described an elec- 
tricilly-driven air compressor of his own invention. 


Personal.—Mr. J. Hardie McLean has severed his con- 
nection with the firm of W. Lucy & Co., Limited, iron 
founders, Oxford. 

Mr. W. M. Mordey has arranged to take into partnership Mr. 
R A. Dawbarr, who bas just given up his post as super- 
intending engineer to the Brush Company. Most people in 
the electrical engineering profession know Mr. Dawbarn as a 
very highly experienced engineer in all mattera connected 
with the } reparation, planning, and carrying out of all kinds 
of electrical undertakings, for lighting, power and traction. 
Mr. Mord: y has a still longer record, and probably no one is 
beld in greater steem. We wish the new firm of Mordey 
and Dawbarn (very success, and if honesty of purpose and 
strict integrity are avy criterion they will achieve it. 

Mr. A. H. R'e writes correcting last week’s notice that he 
had been appointed chief engineer at Bury. Asa matter of 
fact, he has been appoioted borough electrical engineer to the 
Corporation of Bury St. Edmunds, Suffolk, and will take up 
his new duties very shortly. It is hoped that supply will 
commence in March. 

It is announced that a marriage has been arranged to take 
place on Tuet day. February 27th, at Rajkot, Bombay Presi- 
dency, between Mr. Stephen Babingtor, assistant super- 
intendent of telegraphs, and Mies Ada Hawes, daughter of 
Mr. C. Hawea, late I. CS. 
^ Mr. J. J. Smith, chief assistant engineer at the Altrincham 
Electric Supply Company's works, who has just been 
appointed borough electrical engineer to the N:‘ockton 
Corporation, dined with a number of his fellow employé: 
in the Town Hall, Altrincham, some days ago. Daring the 
evening Mr. Smith was the recipient of a present from his 
colleagues. 

With reference to a note appearing in our issue of 
December ist, 1899, we are asked to state that Mr. J. F. 
Taylor has not been appointed general manager of the 
Madras electric tramways. He has been appointed assistant 
manager to Mr. Wm. Thom, who took over the duties of general 
manager of the Madras electric tramways on January 1st, 1900. 


Electrical Engineers for the Front.— We understand 
that Mr. L. J. Lawrence, of Lawrence & Co, electrical 
engineers, of Stafford S:reet, W., having volanteered his 
services, has been appointed electrician to the City of London 
Imperial Volanteers and will sail on 20th inst. He will be 
assisted oe Mr. Harry Woolhouse, who wa’ formerly with the 
National Telephone Company. 


The Royal Society.—Among the papers down for 
reading yesterday were:—Lord Rayleigh, F. R S., On the 
Viscosity of Argon as Affected by Temperature”; Hon. 
R. J. S:ratt, “On the Behaviour of the Becquerel and 
Róntgen Rays ina Magnetic Field”; J. Н. Grindley, “On 
an Experimental Investigation of the Thermo-Dynamical 
MOM of Superheated Steam by Prof. Osborne Reynolds’ 

ethod. 


Glow Lamp Explesions.—A letter appeared in the Times 
of the 12th inst. from Mr. G. C. T. Bartley, M.P., in which an 
alleged “ new danger is described. It is stated that on 
turning on an electric lamp it exploded with a report like a 
pistol, the socket of the lamp was blown out, and the glass, 
in myriads of atoms, was sent in all directions; although a 
tilted shade saved his face, Mr. Bartley believes he got some 
of the powdered glass in his eye, for he was confined to his 
room, and unable to read at the time of writing. The 
lamps had been supplied by the Westminster Company 
shortly before Christmas, when the pressure was doubled; 
the company was unable to explain the canse of the acci- 
dent. Mr. Bartley solemnly warns users of the electric 
light of the danger, and advises the use of some protection 
on lamps used near the face. 

The explanation seems to us to be afforded by the 
expulsion of the lamp “socket,” or rather the cap. 
This points most distinotly to a short circuit in the 
holder, whicb, at 200 volte, would act with explosive 
violence. Such a short circuit sometimes occurs 
when the cap is being inserted into a live holder 
indeed, we bave quite lately heard of more tham one 
case where a lamp has “exploded” in the act of 
insertion into a holder without first switching off. 
A cap properly fitted into a bayonet holder is not easily 
knocked. out, nor is it likely to be short-circuited ; -bat if it 
їз carelezsly inserted it may be left in such a position as to 
provide the requisite conditions for a short, which would 
blow ont the loosely-held cap, and by the shock fracture 
the bulb. The danger, therefore, lies in carelessness in 
patting the lamp in place, and neglecting to switch cff 
before doing ко. To suggest that the act of switching on 
a 200-volt lamp is likely to cause an explosion is absurd. 


The Chinese Ambassador's Visit to Messrs. 
Glover's Works.—On Wednesday last His Excellency the 
Chinese Ambassador, S.r Chihchen Lofenglah, K. C. V. O., 
attended by his two sons and the members of his suite, 
inclading Messrs. Lia Wen Yo, Lew Yok Liu, Commander 
Chen Ugen Tao, T.C.N., also the Mayor of Salford, the Lord 
Mayor of Manchester, W. H. Holland, M.P., the Chief. Con- 
stable of S Alford, Messrs. Geo. W. Lowcock, G. Grindle, L. 
Cowen, and other important visitors, visited the Electrical 
Wire and Cable Works of Messrs. W. T. Glover & Co, 
Limited, at Salford. They were received by the ohairman 
(Mr. Edmunds), and Messrs. Fawcus and Claremont, directors 
of the company, in their main offices, which had been trans- 
formed from the severe business aspect of a Manchester 
office to a room, the decorations of which consisting of 
mirrors, tapestry carpets and, tropical plante, were an 
evident surprise to the visitors. At a large central 
table various examples of Мевегв, Glovers manufac- 
tures were displayed, and Mr. Edmunds took the 
opportunity, in a few well-chosen worde, of explaining to 
His Excellency not merely what they manufactured, but 
why the various kinds of material in connection with the 
insulation and construction of cables were used and applied. 
His Excellency evinced more than ordinary interest in what 
he heard and saw, and after going the round of the works, 
accompanied by the directors and staff, returned to the office, 
where in the meanwhile refreshments had been pre- 
pared. After his Excellency's health had been 
posed, he replied that he was deeply interested in his visit, 
and he trusted that electricity would be a means of con- 
necting more closely the friendly interests of China and 
Great Britain. 


Municipal Critics and the Large Power Schemes. 
—In a one-sided criticism of the large electric power 
schemes now awaiting Parliamentary consideration, the 
Municipal Journal and London misses the essential point in 
these Bills, which is, that so far from seeking for a monopol) 
in the areas concerned, the promoters are simply asking for 
the right to supply in balk the local authorities or others 
within the specified areas. They are not even asking for com- 

ulsory powers to supply in an area already controlled by 4 
focal authority, but only for the right to carry their mains 
through such areas in order to reach another one where their 
supply is wanted. Hence the writer of the article goes out 
of his way to write a great deal of nonsense when he speaks 
of “ new dangers threatened.” 
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The Coal Famine.—According to the Westminster 
Gazette, the scarcity of coal seems to be making itself felt 
over half Earope. In Austria, Germany, Italy, and probably 
elsewhere, the cry is for more coal. The Austrian naval 
authorities are loud in their complaints. The usually busy 
navigation of the Rhine is seriously disturbed ; the price 
bes risen alarmingly at all the Rhenish towns, and the 
55 Coal Syndicate has announced a 
farther rise. Italy the dearth of coal is so extreme that 
several of the Lombard factories have been obliged to sto 
work, and in Milan, Genoa, Naples, and in Rome iteelf, 
appeals have been made to the Italian Government to take 
some measures towards securing a more adequate and regular 
supply. ee expreses а suspicion that the * coal- 
lorda” are ing their HM in order to profit out of 
the rand disaster. Many Genoese factories are closed for 
want . 


4 053 Institution.— The Friday evening discourse next 
week (J 


annary 26th), at 9 o'clock, will be delivered by the | 


Hon. Charles A. Parsons, M.A, F. R. S, M. Inst. O. E. 
Subject : oon Power — High Speed Navigation — 


Lenden Chamber of Commerce and the Telephone 
Serviee.—Mr. Faithfull Bsgg, M.P., presided at a dinner of 
the London Chamber of Commerce at the Trocadero 
Restaurant on Wednesday evening. A debate on “The 
telephone system of the United Kingdom” was afterwards 
opened by Major General Webb:r, who was followed by Mr. 
Kimber, M P., Mr. Provand, M. P., and others. Municipil8-- 
tion, the treatment of the National Company by the Govern- 
mest, the Government scheme for London and other phases of 
the question were briefly discussed, but the consensus of opinion 
пое to be practically in favour of the policy of unity 

eontrol which we have all along advocated in this journal. 
Some remarks by Mr, Kimber are worth spesial mention. He 
showed what a poor bargain Parliament made last year when it 
voted a couple of millions for the purpose of competing with 
the National Telephone Company, out of whose successful 
operations the country was drawing a 10 per cent. royalty 
profit, He also showed that had the Government, instead 
of providing for competition with the Telephone Company, 
bonght out that company, at fall value, with 10 per cent. 
compensation, it would now be earning a clear profit of 24 
percent. on the £4,400,000 which it would have invested in 
the purchase. | 


What Gas Can D0.— It is recorded in the daily press 
that owing to an explosion in the N Gasworks at 
Wiener Neustadt (Austria), that town, which is only an 
bour's distance from Vienna, and contains 25, 000 inhabitanta, 
will have to remain without gas for weeks. The theatre has 
already been closed. 


Appointments Vacant.—An electrical engineer is 
wanted for the G w Corporation tramways, at £300 to 
£400 per annum. “ Official Notices for particulars. 

An amistant electrical engineer is wanted for the Bedford 
а at £108 per year. See “Official Notices” this 
Y 


NEW COMPANY REGISTERED. 


This company 

of £75,000 in £1 shares, to adopt an t with the Electric and 
General Contract Corporation, Limited, to construct and equip tram- 
Ways and railways, to work the same by means of compressed air, 
electrical, steam, animal, hydraulic, or other power, and 
to carry on the business of telegraph and telephone р etors, c:n- 
tractors for public and other works, &c. The first subscribars (each 
with ose share) are:—A. D. Brown, 3), Reighton Road, Upper 
Оюп, N. E., writer; E. Wyatt, Bangor House, Lausanne Road, 
Hornsey, clerk; A. J. Swan, 20, Marsden Road, Hast Dalwich, ВЕ, 
E Е. G. Oaurch, 80, Leander Road, Brixton, S. W., clerk ; 
A. Btebbing, 6, Penfield Street, Oamberwell, clerk; T. E. Goss, 6, 
Great Woodstock Street, W., clerk; and P. E. . Waloot 

Bquare, B. I., storekeeper. without articles 


SUPPLY STATION ACCOUNTS. 


111 


Tur accounts of the Hampstead Vestry 

Hampstead electric lighting undertaking show that North- . 
Vestry West London is appreciating the benefits of 
Electricity electricity supply, and that notwithstanding the 
Accounts. residential character of most of the district, the 
field cffered to the business is a remunerative 

one. The gross revenue and unite sold have rougbly iccreased by 
50 per cent. Although the rate of increase is rather less than in one 
or two of the other London districts, it must be remembered that 
Hampstead has been at work fora rather longer time than they, and 
that the street lighting is still restricted to 53 lamps, whereas 
Islington, for example, had over {сог times this figure. Оле curicus 
feature about the accounts is the absence of the engineer; the report 
is signed by the Vestry clerk, and apparently he has been entrusted 
with the preparation of accounts and report. Without questioning 


for one moment the ability of such an official, station engioeers, at 


least, would attach rather more weight to the technical opinion of 
Mr. G. Н. Oottam, the Vestry's elcctrical engineer. However, the 
Vestry clerk states the income has grown from £15,930 to £24,377, 
about 53 per cent., while the expenditure has but increased by 45 
per cent, a striking testimony to the care and economy of your 
engineer and gte ff at the station,” a remark with which one must 


agree. 
GENERAL BTATEMENT. 

1897. 1898, Increase. 
Total capital expenditure ... £100,177 £195,410 £25,233- 
Number of units sold .. 655,927 1,001,916 345,989 
Total maximum supply demanded 613 xw. 917 Kw. 304 Kw. 
Gross revenue eee .. £15,372 223,752 28380 
Gross profit es 05 5 £8,073 £818,001 £4,928 
Average price per unit sold — ... 5 434. 6°49d. ^ 061. 


The revenue per unit works out at 568, which is almost exactly 
the same figure as was given in the Isliogton accounts Isst week. It 
has risen by jast over the twentieth of a penny, bat ia the Vestry 
clerk’s report he suggests the consideraticn of reduction in prics, so 
probably the figure will fall ia the future. 


Revenve BTATEMENT. 


1897. 1898. 
Gross. Per unit. Gross. Per unit, Increase. 

Sale of current (less | 

discounts and Pa, £14,825 — 5431. £22,919 — 5494. + 06d. 
Meter rents $a 531 '19d. 802 19d. 004. 
Supply of lamps, åo, TI TS pee TT) T 
Sundry eo oe 16 81 

Gross revenue £15,372 5624. £28,752 5681. + 06d. 


The costs of. production for a London station are fivourable; 
while “coal” and “repairs” (as might be anticipated) have gone up 
collectively by over }1., the drop in management and establishment 
charges has brought the total costa" down by nearly 4. “Wages” 
are low for a metropolitan works, but " repairs" are inflated owing 
to some heavy expenditure having baen incurred in reseating the 
boilers during the year under review. 


Oosts o» PRODUCTION. 


* 


Coal s is Ба 
Oil, waste, water and en- 
ne room stores. 
aries and wages in- 
curred in generation and 
distribution. 
Repairs and maintenance 
of buildings, engines, 
boilers, dynamos, &0. 


rates and taxes 


Management and expenses, ` 


| 


es of man g en- 
neer, secretary, clerks, 


General establishment 
charges, stationery and 
printing, law charges and 

surance 


Other expenses .. 


Total costs 


| 
| 


Works’ cost... 


1897. 1898. 
Gross. Per unit. Gross. Per unit. 


. £3,830 122d. £5,131 1 24d. 


403 14d. 574 14d. 
998 37d. 1,313 31d. 


676 251. 1,889 45d. 


—— 


£5,407 1 984. £8967 214d. 
363 +131. 353 „08d. 


868 33d. 991 24d. 


541 204. 480 12d. 
120 (41. 20 


247.299 267d. £10,751 2-58d. 


A ——— EEC CNUENENSO — — ——— ——— 


Increase. 
+ 02d. 
‘00d. 


— ‘061, 


4 20 i, 
＋ 18d. 
— 05d. 


— 08d. 


— '083. 
az 044. 


TT "69d. 


The payments to interest and redemption have increased by about 
£500, but will be proportionately heavier in 1899. The Vestry clerk 
proposed that £7,500 of the net profit should be created into a 


reserve fund. 
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` Рот BTATEMENT. 

1807. 1898. 
Interest оп loans £2,980 £3,464 
Sinking fund for repayments .. 1,188 1,197 

Net profit carried to previous deficit.. 1,084 vx 
Net profit carried forward 2,821 8,340 
Gross profit ... ... 4£8073 £13,001 

CITY NOTES. 


The Direct United States Cable Company, Limited. 
—The directors have resolved upon the payment of an interim 
dividend of 3s. per share, free of income-tax, being at the rate of 3 
per cent. per annum for the quarter ending December 31st, 1899; 
such dividend to be payable on and after 3186 inst., setting aside 
£15,000 to reserve fund account, and carrying forward a balance of 
about £6 347. The transfer books of this company will be closed 
from January 16th to 30th (both days inclusive). 


Stock Exchange Notices.—The committee have ap- 
ү nted special settling days as under :—Wednosday, January 17*h, 

tish Westinghouse Electric and Manufacturing Company, Limited 
— 100,000 6 per cent. preference sbares of £5 each, £3 paid, No. 1 to 
100 ‚000; Taesday, January 25th, Orompton & Оо., Limited, further 
issue of 14 ,920 shares of £3 each, £2 paid, Nos. 32, 099 to 46,418. 


Globe Telegraph and Trust.—Qaoarterly interim divi- 
dends cf 3s. per share on the preference shares and 1s. 94. per share 
on the ordinary shares are announced. 


Cape Electric Tramways, Limited.—An interim divi- 
dend of 4 per cent. has been declared. The dividend will be payable 
after the receipt of transfer returns from South Africa. 


Electric Construction Company.—The transfer books 
of ordinary shareholders are closed from 18th to 3186 inst. for the 
payment of the second half of the 6 per cent. dividend declared on 
July 13:h last. 


TRAFFIO RECEIPTS. 


and Fleetwood Tramroad Compani тре for the week 
ending January 15th, 1{00, were 4142 9s. 11d. : receipts for corresponding 
period, 1899, £118 158. 6а. ; aggregate for half-year to date, 4288 7. 7d. 


Che Bristol Tramways and Company, Limited.—The receipts for the 
week ending January 12th, 1800, were £2,680 lls, 84.3 corresponding 
period, 1869, £2,556 11s. 5d.; increase, 8123 neal 10d. 


"һе City and South Lenden „ e receipts for the week 
ending January 14th, 100, were 41, 124. M Jan anui 15tb, 1899, £1,107; 
ircrease, £17. Total receipts for halt. -year, 1900, to gv. £2,268: correspond- 
ing period, 1899, £2,250; inorease £18, Miles open, 


Dover оз: receipts the week ending 
January 28, 1600, were 8146 6s,  6d.; January lith, 1699, 
4151 7s. 7d.; decrease, £6 1s. Id. Total receipts to date, 1900 
£805 5s. "d.; corresponding period, 1899, #806 8e. 2d.; decrease, 41 
28. 71. Miles of track open, 1900, 8; 1899, 8. 

1899, 4,184. Number of cars, 1900, 11; 1899, 11. 


25е р раса United Tramways Company.—The recel for the week ending 
aA adi January ш 00, were es follows:—D. U. T. Oo., 
4111 electric cars, wa ie 18s. 4d. ; D. B.D 
2576 185. 52; total, £3 448 188. Od. ; week am yoar— 
Oo., horse oars, 42,015 19s, 5d. ditto, e ү cara, £552 18s. 4d. ; D. В. D. Oo., 
£000 8s. 1d. ; £8,199 Be. 103.3 increase, £244 12s, 2d. 
Aggregato to date, 25,955 17s. 1d. ; aggregate to to date last year, £5,482 
electrically, 4 miles by horses as un ia е аше сао ша 
6 „ 4 ш as ' 
horses, for 


Car miles run, 1900, 4,954; 


The Halifax Corpora ways. — The receipts for the week ending 
January 7th, 1900, were £557; January lith, 1899, £238; increase, 
£319. Number of cars, 1900, 98; 1899, 10. Total receipts to date, Janu ay 
7th, 1900, April 1st, 1899, £28,865; January llth, 1899, from June 29th, 1 

27.356. Week ending January l4th, 1900, £551; January 18th, 1899, "£238; 
increase, £821. Total receipts to date, January 14th, 1900, from April lst, 
1&99, 5 from June 29th, 1898, 47, 589. Miles of track open, 1900, 18; 


The Liverpool Overhead Railway Company.—The receipts for the week a за 
January 14th, 1$00. amounted to 41,529; corresponding week last year, 
81,337 ; increase, £192. 


The South Btaffordshire Tramways Oompany.—The receipts for the week 
ending January 12th, 1900, were £606 18s, 4d.; January 18th 1599, Et 25 
i " Aggregate receipts for 2 weeks, £1,012 28. 7d.; last year, £1,066 


STOCKS AND SHARES. 


Wednesdisy Rvening. 
Tas Transvaal War completely dominates the situation in every 
department of the Stock Exchange. By the reduction of the Bank 
rate to 5 per cent. last week fears of dearer money have been banished 
for the time being, and how little internal trouble the Stock Exchange 
has to cope with can be gauged from the fact that not a single failure 
took place last Friday, nor has there been one for over a week; so that 
the markets are able to turn their whole attention to political afin 
and their own intrinsic values. 


In the electrical departments the tone, on the whole, is good. Most 
activity is displayed in the telegraph section, but supply shares are 
also developing more strength, and traction issues have been bosght 
to some ex‘ent within the last fow days. National Telephone and 
some of the manufacturing companies’ shares are improving, owiog 
to the near advent of dividend announcements. 


The electrical railway market keeps steady, with little alteration 
in prices. Discussion is rife as to what dividends are likely to be 
paid upon Waterloo and City Ordinary and City and South London 
O:dinary. The best opinion tends {о a slight increase, in the case ol 
the former, over last year's 3 per cent., while it is not expected that 
the City and South London will be able to do more than maintain 
its previous distribution of 2 per cent., even if it can do thie, since 
fresh capital is now ranking for dividend without being ю far 
productive. Oentral London shares were, of course, ex-dividend 
three weeks ago. 


In considering what electrical supply shares would best repay an 
investor by a rise in price, we have teveral times instanced West. 
minsters, Metropolitans and St. James's. The shares of the isst- 
named company are providing the feature in this market at the 
present time. Large buying orders have come in from people who, 
so gossips the market, have a very good idea of what the dividend is 
likely to be, and the price rose EI on Tuesday, the Preference remain- 
ing unaltered. This rite in Jimmies,” however, merely takes the 
price back to what it was on the first business day of the year. West- 
minsters are better, and Metropolitan, old and new, are also up 103. 
apiece. It is peculiarly interesting to note the distributions made 
by some of the supply companies a yearago. We turn the per 
centages into sterling for the sake of more ready comparison :— 


Company. Div. per share. When paid. 
8. d. 
Charing Cross and Strand 5 0 February, 1899. 
City of London Electric es D 7 0 February, 1899. 
Metropolitan s T ps T 5 0 March, 1899. 
Bt. James's and Pall Mall 9 6 Febraary, 1899. 
Westminster vs 7 0 February, 1899. 


Loud complaints are being raised in the Ойу about the way in 
which the electric light service has lately been conducted. Bo bad 
has the light been on some occasions that gas and candles have had 
to be resorted to. We have already warned the Oity of London 
Electric Lighting Company that if it desires to retain the sympathy 
of its customers in its competition with the Charing Oross Company, 
it must look to its lamps. The Stock Exchange, it may be observed, 
makes its own electricity, and is independent of any outside aid. 

The telegraph market is chiefly remarkable from the lively specu- 
lation that bas arisen over Anglo-American Deferred (the familiar 

A”) stock. Dividend forecast ranged from 253. to 30s. per cent., 
against the 18s. per cent. paid a year back. A distribution of 1] per 
cent. will yield over 7 per cent. on the money, but the B " stock is 
a more attractive investment, paying 5 per cent. on the money even 
now. Direct United States shares improved on the declaration of & 
dividend of 3s. par share, but Globe Telegraphs did nct alter when 
the notice was posted in the market that 1s. 94. would be paid on the 
Ordinary. Eastern Ordinary has again advanced, and notwith- 
standing that the price is now er dividend, it is quoted above that 
which ruled a week ago. “ Ohinas" are unchanged, but Brasil Sab- 


marines are better, our view that they are a cheap investment fiading 
‘investors of the same opinion. 


Buyers bave come forward for British Electric Traction issues, 
more especially the Preference, and a large number of shares now 
change bands daily. The Parliamentary Bills give great hope for 
important developments in the direction of light railways, and it is 
urged that the British Bleotric Traction Company will be sure to profit 
largely by the extension of the system. Tramway shares exhibit no 
quotable alteration. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


ei r done 
Dividends for босын, отне week ended 
Jan. 10th. Jan. 17th. Jan. 17th M 
1900. 
1896, | 1807 Highest.| Lowest. 
eee eee [II] °өө . oe 99 —103 99 —103 soe coo ө 
өө soo 200 е [I 8 —— 4 8 — 4 ooe 
125,000 Do. do. 5 x Dobs., "Nos. 1 to 1,350 Red eee eee 85 — 90 85 — 90 ees 
875,520 Angio- American Т өөө eee 069 000 oon. Stocki£2 188 8 £8 Os 64 — 67 64 — 67 664 eot 
8,062,249 Do. K Baie нч. "C 6e| 6 6 ыз —116  |14j—1154 | 1163 | 1144 
8,68 Do. eee 06 09 eo eot 188 17 = 174 171— 172 178 17 
305,993 m Nini Mert „ 107 V7 VI. 144— 1 144— 15 148 144 
75,000 Debs. 2nd serios, 1600 see wee | o |... [108 —109 |106 —109 vex [а 
44,000 . m ТИ ЮАО РЯ 4 SEN 2— 8 2— 8 ees 
10,000, 0005 0 8 8 95,1165 —175 |165 —175 ec 
D Do. оа Sene бышта А % Deb. Stock Red. Y .. |102 —104 102 —104 1041 | 1021 
Manufacturing 1 1 i i 
16,000 . Ae de 7 8 — 9i — 9j 
6,000 Do. 10 95 Pref. ee 9 eee [II] es 10 10 19 — 20 19 — 20 a 
13,981 ph е [III oes eee 0 4 eon — 6 4 — 6 eee 
6,000 Do. do. 10 Oum. Pret, e 10 "TT! 9 — 10 9 — 10 T 
80,000 Do. do. 4 Debs. eee eee see eee 101 —105% 101—105% soe eee 
60,7100 Direct United States Cable IU EE 82% | 8495 | 114— 12 12— 121 | 123) 1g 
120,000 Direot W est India Cable, 1 Ф Beg. Deb. 200 eee oes eee 99 —102 99 —102 991 oes 
4,000,000 Masten Telegraph, Ord. Stock . o de. BS 7% 7 9, 148 —153 151 —156 xd 155 | 1503 
1,796,000 Do. 4 е eee ° eee eot — 96 ==. 99 xd 984 963 
1, n 8 Ро. 4 Mort. Deb. сен Red. eee eee 4 TT 115 —]120 114 —119 116 КҮ; 
260,000 | Eastern Extension, Australasia, and China Telegraph ... 7 7% 141— 15 149— 15}xdj 16 | 14! 
ree Do. B5 % (Aus. Gov. Bub. )1 Dele 1900, red. ann. 5 Ф 99 —108 99 —108 
drgs., reg. —1,040, 8, — 826 eee © is 00е eee 
б, 0 Do. do. ? 1,060—8, 5 eee 100 —108 === eee eee 
930,000 Do. Deb. Stock... V И, we Stock 4 @ ., 116 —121 116 —121 ; . 
17.400 98 African 5% Mort. Deb., || 100 
' 1900 red., бер. Мов. 1 to 2,343 ~ E LL 
24,500 Do. .do. to ‚ 2,844 to 5,500 | 100 T M. Mr os T si 
800,00010 Do. Mort. Debs., Nos. 1 to 8,000, red. 1909 see .. |101 —104 [101 —104 $5 e 
300,000 Do. 4X Mt. Debs. (Mauritius Bub.) 1— 8,000 be 101 —104% |101—104 T TE 
З 3 Tros Cra qo am 4 87 ia iH 1 ud iM 14 
150,000 | Great Northern of "n. 10 . |80 — 82 | 80 — 82 зз | 30} 
86,200 Halifax and Bermuda lst Mort. Debs., y 100 ios ne 99 —102 99 —102 101 eee 
17,000 European Telegraph ere 25 48 — 52 | 48 — 62 
өөө е eee ee 10 10 “т —€ ess 
100,¢ NM London Brasilian . o Debs. eee eee 6 7 E. 108 —109 106 —1098 TT) 
12.68) | Montevideo Telephone, Limited, » Nos. 1 to 72,689... ies ios i E i . eos 
£6,492 Do. do. 5% Pref. Nos. 1t0 86, 492 eee eee 1 eee 
(90,000 | National Telephone, 1 to 400,000 ©... «e 6% | в 8 — 5 | 59— 5 53 5 
Do. 6 95 Cum. Ist Pref. ... sae “ 6 6 14 — 15 14 — 15 14£ | 14; 
16,000 Do. 6 Cum. 2nd Pref. eee ee 6 6 14 — 15 14 = 15 147 ace 
Do. 5 € Non-cum. 8rd Pret., 1 350,000 5 5 bj— 5% — 68 51 
1,890, 4711 Do. „А Deb. Stock 83%, | 33% | 98 —100 | 98 —100 99 - 
171,504 | Oriental Nos. 1 to 171,504, fully paid 5 5 1 2— eos - 
100,000% Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... á .. 101—104 |101 —104 HE E 
11,899 Reuters LII) eee eee өе eee 006 eee eee 5 7 EE 8 7 — 8 eee Фе 
3,881 | Submarine Cables Trust Wie. deb WS es s is: 195 —180 128 —130 125 .. 
68.000 | United River Plate x s: ШЕ: e95| .. 44— 6 43— 6} 43 | use 
16,639 Do do. 6% Cam. Pref. Nos. 1—16,639 pes PN 4j— 5 I Im 
179,917 b Debs. eee eee eee эз ° 162 —105 163 —1C6 eve eee 
э, Ё West eee ee eee LII % 99 —102 99 —102 ED [END 
80,008 West Coast of Nos. 1 000 and ara Gok wen "TT e i— 1 1 eae eee 
den. um Do. do. 4% Debs., 1—1,500 gua. Bras. Sub. ee e 100 —108 СО —108 eos eee 
349,731 Western and 4 у А Btock Red. 000 eee 102 —105 l 0 —1C4 LLL, [Ir 
5521 | West India and "PT" g $— là í— 14 1 aoe 
Do. do. do. . 6 95 Oum. 1st Pref. ... 6 e 9i— 9i 91— 9i 94 | 9i 
4,000 Do. . do. do. 6 % Oum. and Pref. ... 6 . т — 8 т — 8 see ee 
80,00 Do. do. do. 6 Debs., Nos. 1 to 1,800 5 104 —107 104 —107 DT 
158, JU Western Union of 0.8. Telegra 6 % Ster. Bonds eee 6 98 —108 98 —108 eee (Ty) 
ELECTRICITY SUPPLY COMPANIES. 
19,06] | Brompton Б Kensington Йо. 14. Sup., Ord., 101 to 19,701 5 ., | 4 6%: 7— 8 | 7— 8 T 
12,000 7 % Cum. * өөө 6 | 7 | 7 2 өөө ' 9 = 10 9 — 10 ! eo [LIS 
— and Birand i Supply 516% 7 8% 9j— 103 9)— 104 ... -— 
e do do. do. Nos. 30, 001—850, 000 5 eee eee 000 103 Бана 104 | eos | ТҮ 
do. do. = % Cum. Pret. 5 ee eee 51— 6 5 === 6 | 6 | TTE 
*Chelsea Electricity Supply, [] coe 6 б 6 6 Ф | 71— 83 7 E 83 eot [IIl 
do. бо. b Deb. Stock Bed... Stock @% | 4 D 100 —11 10 —111 10| ... 
Lighting, . 10 7 % 10 6% 10 — 11 10 — 11 107 10} 
Oum. Pref., 1 to 000 10 6 6 6 | 124— 1 121 — 133 | 068 | eee 
Deb. Stock, ck, Borie. ( iss. at М B18) all рай all paid "EN b .. 122 —127 122 —137 ZONES 
& Brush Prov 10| м sil 10 — 11 | 9$—103 10 .. 
Do do. 6% 40.001 0,000 10 69 69 169 13—14 13 — 14 .. Е 
ре. 4% Deb Stock, Prov. Certs (all paid) Rd. soe eee ove eee 107 T 110 166 —109 1093 eee 
Bdmundsons Bleo. °з Ord. eee ese eee б өөө б Ф 7 Ф | 4$— 43 т 54 TT) | eee 
London Electric Bu 0 Limited, Ord. б з... Бае wae 21— 2? — 2 
Do. do. 6 Ф b c x 6%: 5—- 6 | j= 577. 
Do. do. do. 4% lst Mt. Db. Stock Rd. Stock... . 102 —104 102 —104 i | » 
Metropolitan Electric „101 to 62,500. . 10 6 * 6 N 5% 14—14 | 14 — 16 ee а 
Nos ‚501 to 000 eee eot 0 вое | evt eec 18 — 14 18} — 141 eve eee 
| M Debenture Stock | ... | 44% | 4% 116 —118 1116 —117 ius |b ned 
Do Mort. Deb. Stock Red. Stock] ... |... 95 — 97 953 954 
песо Lighting 0 ee eee 10 4 $ 6 | 154— 164 164— 164 ove | eee 
B. James's and Pall Hleciric Light, Or 5 103 TE T , 14 — 16 16 — 16 183 155 
Do. do. 7 % Pref., е! ю о 40,060 7 % | m — 4d A = d oes , еве 
— — 14 | 
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SHARE LIST OF ELEOTRIOAL COMPANTES—Oontimed. 


9 с —- — — - =. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL CONPANIES. . =н 


Aluminium shares, Nos. 1—65,000 ... -— dx 

Do. 4% Ist Mort. Deb. Stook Red. Vus ^ 

British Electric Traction ssi bis 
Do. do. 6 Cum. Pref. 80 {001 60,000 


Stock — Gum 
Share. us lasi three Ja анда | m 
7 тее ап. 10th Jan. 17th. | Jan. Lich, 1900 
1806. | 1897. | 1898. | Lowen. 
1.109510 95 ... 23— 83 Ра 


Stock eee eee EID 95 —100 - 96 —100 eee ses 
10 . |. 6 K 16 — 18 | 153— 168 | 16| 154% 
10 eee TY) ТҮ 123— 18} 13 ic 184 183 134 


Do. do. Бб % Perpetual Debenture Stock ... Btoek| ... s *. 125 —128 125 —138 - 
British Insulated Wire Ord., Nos. 1 £o 40,000 ... 5 ia on „ |11j— 123 | 114— 124 
Do. do. 6 9, Oum. Pref. Nos. 1 to 27,600 . 5 ʻi ies — 6 — 6ixd 
Brush Elecl. Enging., Ord., 1 to 90,000 .. 8! wl 8 $ b 1 2 19— 2 се к 
Ро. Non-oum. 6 % Pref., 1 to 90,000 2| 4% 6 6 22— 28 | 21— 2% 278 21 
Do. do. Perp. Deb. Stock Stock .. 110 —115 110 —116 1144 | 118 
Do. do. 2nd Deb. Stock Red. Stock .. 102 —105 {102 —105 E 
Callender's Cable Construction shares, Nos. 1—20,000 ... : 10 * uix 15 5% 124— 184 13 — 14 138 | 13i 
Do. do. 6595 Cum. Pref. .. ү 5{— 5)— 6 — | tee 
Do.. do. 44 % 1st Mort. Deb. Stock Red. Stock] un И p .. |110 —ns 110 —115 e 
Central London Railway, Shares „ бый aha UL. ett uis 9—10 | 94—10 ^ | 10 | .. 
Do. do. Pref. half-shares eee TID р" ТҮ ТҮ TI! 44— 5 44— 6 , 4H мол: 
Do. do. Def. do. 009 eee eov 5 eee eee eee 44— 5 | 44— 5 7 Ы 4H або 
City and South London Railway  .. Stock 144, Y 1% 24%) 50 — 62 59 — 62 60 59 
Do. do. Ord. shares, Nos. 23,601 to 00,00 £5 10s. pd 10 | .. Ж „| 44— 5h | 4— 54 ej 
Crompton & Co., Nos. 1 to 82,008 8| .. . 8j— 4 8)4— 4 xd| з; 8j 
2100, and 901 to 11,000 of £50 Red. ob spe sim 1 6 Е 
dison & Swan Utd. El. Lgt., А” shares, £8 pd.1t099,261 | 5 6 с 11— 2} | M-— 23 ves 
Do. 30, до. “А” Shares, 01—017,189 | 5 5i 6 6 8$— 44 34— 44 
Do. do. 4 95 Deb. Stock Red.. 100 Е .. | 93 — 96 91 — 93 912 | 91} 
Biecizio Gonstrastion, 1 to 113,100 ... ... Че 215 6 6 & li— 21 14— 2% 2 os 
Ро. 7 Ф Cum. Pref.,1 to 25,000 ..| 2| 7 тъ 7 21 — 2¢— 8} . 
Do. т 4 Perp. ist Mort, Deb: Stock [III Stock eee ee #00 104 —107 103 —106 xd E °з 
Elmore’s Patent Copper D ? 1 to 70,000 eee IIS 2 TID . TID = |8— 00 
Greenwood & Batley, 7 Y Oum. Pref., 1 to 9,600 wo | 10| 7 7 7 10 — 12 10 —.12 
Here (W. T ры шоор Works, Ord. ... i e| 5110 12 14 12 — 18 12 — 13 1 123 
do, 41 % Pref. ucl" 5Б| 7 7 7 5— 5 51— 5 58 
Ba. do. | do. 44 Mort. Deb. Stock. Stoek 44 4b 4. 111 —114 111 —114 5 
India - Rubber, Gutta- Percha and Telegraph Works ..| 10 | 10 V 10 10 Y 204— 214 | 204— 214 213 207 
ос е 4 95 1st Mort. Debs. | 100 | ... з . |100 c ү" p 101 
i Way, eee eee IT) eee 10 83 8) — 8 l&— 0% 
Do. do. 09 £10 paid ove 900 10 ы 5 5 i 18 — 131 8 — 184 
Telegraph Oonstruction and Maintenance . eee oo. | 12 | 15 15 Y 16 35 — 39 -| 85 — 89 ‘| 37 | 30 
Do. 4 V Deb. Bds. Nos. 1 to 1, 500 Red. i909 [II 100 eec ecc eee 102 —106 102 —105 104 ee 
Telegraph Manufacturing, Ord. Nos. 1 to 20,000 А 5 a “vi ie 9 — 10 9 — 10 
Do ` do. 5% Ош. Prt. Nos. 1 Чо 20,000 „э b e9 00 oo 6 


Waterloo and City Railway, Ord. Stook ... .. 


National Electrio Free 


t Quotations on 3 


stated all shares are fully paid, 


penne t Unless otherwise 
Biridendd marked какайды шы EET PO а аа 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply, сота #5 (fully paid) 8—10. 
Brompton and Kensington, 4495 Debentures of £100, 102—105. 


‚ 108. paid, 58.— 78. 


Oldham, Ashton, and Hyde Electric (£10 pd. ), Ord., 18—19. 
Do. 


do. Pref. (£10 pd.), 1043—11. 


Smithfield Market Electric, }—1}. 


‘Kensington and Knightabridge Electric Lighting, Ordinary Ww 
725 fully paid) 12—18; lst Preference Cumulative 421858 
7 сары) ‚7—74. Debentures, 102—105. Dividend, 1898, 
Shares 10%. 
Kidderminster 1 and District аа. Pref. (£6 pd.), 6—6} 
T. Parker, £10 (fully paid), 18% 


From Birmingham Share List, Bank rate of discount 5 per cent. (January 11th. 1900). 
MARKET QUOTATIONS, ' ‘Wednesday, January 17th. .. E 
Last weel or Des. 
OHEMICALS, &o. This week. | Last week, Dnoresée or | `- ` METALS.” &o. (cóntimied). | ТЫБ week. Last week . or Dt 
— —— [Eae p ee oe ee c per ш 8, 8 66 
i | B м s ee "e ee per ° i bd ee 
a Acid, H өө өө per сті. е 5 / | ee g Coppe Bars ee . per ton £82 £83 : f. 
а p» Nitric ee өө ee per сті. x. 40. eo 8 Tm Wire (basis price) РҮ! per Ib. ' 1282 иа, ' ЫЫ 
4 yn Ozalio .. eo eo per сті. ы . ao 8 " Shoot ee oe oe per ton n 
a „ Bulpburio .. T per owt. sò f н Bod T" T „ per ton £82 ee 
я mee ve б TT per сті. 40/- 40/- п German Silver Wire .. .. per lb. 1/6 16 Mis 
в Ammonia, Muriate (crystal) .. per ton 439 839 oe h Gutte-perche, fine „. per lb. T- pa 
а, с .. = per ton £97 T А India-rubber, fiue oo per Ib. 4/7 to 4/8 gd. ine 
в В! powder oe ө» per ton 461 #6 10 - € Iron, Charcoal Sheets .. es per ton £18 ET 
a Bisul of Carbon .. рег ton 415 £15 € „ Pig (Cleveland warrants) per ton 68/1 19 in 
ee ee ee eo per ton 816 10 £16 € » to size. per ton £11 Ж Se 
я Bensole се, ce оо c. Der gal. ЧА j^ ә € „ Sorap, heavy „ Per ton 70/- to 72 6 70% to 726 e 
Ld п ( le) ee ee per gal b А t 1 Wire vanised No. 8... r ton 814 5 6 dec. 
e ine . Der £24 10 825 10 £1 dec в Lead, Ingot .. ee Ber ton £16 5 1. 
e Nitrate .. per ton £25 495 А g .. per ton £18 «à 
a „ White Sugar .. . per ton 481 881 è m Manganin Wire No. 38.. per lb. 8j- se 
в ее ee per ton 82710 29 10 ee g Mercury oo ee ee .. per bottle 29 12 6 ee 
Methylated «+ .. Per tal. a9 2/9 Е d Mica (їп original cases),small per Ib. 2d. to 8d. : 
Na vent (90 % at d „ н „ medium per Ib. 1/9 to 2/9 .* 
1 o! 22 - per gal. 5/6 5/6 - d „ "c „^з per 1Ь. 8/6 to 7/6 e 
a Potash, ,inoasks.. per lb. 5d. bd. p Phosphor Bronse per lb. | 11 to 1/4 i 
е „ Saustio (18/80 % .. per ten 494 494 „ rolled bars & rode per Ib. 1/1 to 1/4 . 
а ee per ton £55 £55 T 6 1 н ыа нора amet per Ib. From 1/94 e 
а s " eo per ou. 68/. . 68/- is o Platinum Per оз 48 11 oi 
a Bulphate of M e der ton 44 10 44 10 we { юе, Magnan tov per Ib. po * 
«шр, Sublimed Flowers .. per ton 5, Р ms is een Magnet, ооа to desc'p'n p. ton a £ o i EL 
AN — 5 Pet ton 46 : | ге, Magnat, ee ton | £120 10 to £116 to £117. РТ? 
2 вой" Canstic (white 707) .. per ton 47 10 £7 10 ЖА a Tí, ok se: dee еж. Жы £121 10 nom. nom. us 
Crystals ee casks ee per ton 23 eo g » еә - ea e ee per Ib. 1/9 17 qoin 
в „ Bichromate, casks .. per Id. 486, 44. E ^, wire Nos. 1 to 16 Ib 1/10 18 Lol 
METALS. &o. p White Anti, friction Metelas—  - с 
.“ White sa ” brand per ton | £40 to £70 | £40 to £70 ” 
Aluminium Wire, in ton lots .. ton; 4929 e. j Yarns, le m. bund ee pr Ib. | 71а. TUR 
b 4 Sheet, in ton lots.. Bot ion £191 £191 oe 1 [1] Best ee pere. е, i 14. 
p Babb соса. ори P oim per боп gl тю ka J w ‘Hemp, 8 ply 10 1m T per A d. 26 
Brass basis : s. т А is 
é „ Tube(brased) .. Per Ib. 10d. 10d j „ Jui ge oper 214 5 5s, inc. 
€ +» ire, . per lb. Sad. k 94 5 . > 
Quotations supplied uotations su | Quotations supplied = i 
a Messrs. Q, Boor а Со. ; Ы f The The’ Indie Rubber, G Gutta: :Percha, and k Messrs, Morris Ashby, Limited. 
b The British Aluminium Oompany, Ltd, | Works Company, L A m Мезе. W. T. Glover & Oo., Ltd, 
в Mestre. Thos. Bolton А Bons, Messrs. James & Shakspeare. n Messrs. P. n & Sons. 
d Messrs. F. Wiggins & { Messrs, Jackson & TIL o Messrs. 3 “Мане & Oo, [th 
@ 1 € Монте, Bolling à Lows, |... n The-Phosphor Bronse Company, D 
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GASOLINE GAS FOR BOILER HEATING. 


sing Gasoline Gas for Boiler Heating.” 
The principal object of the experiments was to determine whether 
үм made with gasoline could be used to raise steam in boilers, and at 


B-fore going further into the question, as e is not so com- 
moaly known in England as in those ocuntries in which petroleum is 
its crade state and prepared for commerce, it may be 
explained that “gasoline,” or, as it is generally called in Hoagland 
gasolene,” is one of the products derived from the preparation of 
rude petroleum for commercial purposes. Orude petroleum is sub- 
jected to distillation, and there are given off, at temperatures below 
and ing 150° O. (302° F.), vapours which, when condensed, 
are found to consist of rhigolene, gasolene, naphtha, bensine, ligroice, 
&c, amounting in all to from about 4 to 16 percent. of the crude 
From this it will be apparent that gasolene will be cheaper, and 
more readily available, in those countries where the crude petroleum 
is parifed for commerce. The coat per gallon is given at 10 cents, 
which, on the Eoglish gallon, would be 13°5 cents, or, say, 6d ; that 
is to my, in those countries where gasolene is sold at 10 cente or 51. 
the gallon (American), the English gallon would cost 6d., but this is 
not equivalent to saying that gasolene could be obtained in Eogland 
for 64. per gallon, as it is retailed in comparatively small quantities, 
and then carriage would have to be added. Gasolene is very in- 
flammable, the flash point being 32° F., while paraffin oil has a flash- 
ing point allowed by Government as low as 73° Е. 

The experiments described by Mr. Herman Poole were carried out 
in a very crude way, but are described in a very detailed manner. 

If the results of the experiments had been more асе deter- 
mined, and analyses and other particulars taken, they would have 
been of some considerable value; but as only certain particulars 
were obtained, it is sufficient to say that the thermal value of the 
gasolene was 20,000 B. Th. U., and under the circumstances, it was 
proved that gasolene could be employed to raise steam, as shown by 
the following heat balance table :— 


Hear BALANCE. 
Total heat value of 1 lb. of oil, 20,000 B. Th. U. 


B.Th.U. Per cent. 

Heat absorbed by boiler ... n . . 9,483,250 765 
Loss due to water formed by combustion 

of the hydrogen ... jis vss .. 385, 100 8 5 
Estimated loss due to heat in chimney 

gases sad sis ae УЕ .. 886,600 50 

Loss due to absorption, radiation, &c. 445,050 100 

4,550,C00 1000 


In the experiment it was estimated that 35 American gallons of 
gasolene were used, weighing 227:5 lbs., to eva te 1,000 lbs. of 
water, at а cost for oil of 149. 7d. for 100 Eng gallons of water 
tarned to steam at 60 lbs. pressure. 

This, in the ordinary steam practice, at 20 Ibs. of water per їн P.- 
bour, would be equivalent to 34d. per Ін P. for fuel, in place of id. 
den using coal at 166. per ton, which goes to show that gasolene 
would only be available as a steam raiser for special purposes. 


^" 


STANDARDISING IN ENGINEERING 
CONSTRUCTION. 


Іх Sir Benjamin Browne's final pa 
Engineering Magazine he has, we think, fallen somewhat into error. 
We quite agree with him that it is folly to suppose that a combina- 
tion of employers to raise prices all round would énable them to 
d that the public would in the end bave to pay. 
Of course, this is jast what the public does not do. High prices 
lic and their expenditure, and put a curb on any 
Ко serious attempt to raise prices. But Sir Benjamin himself 


appears to us to make а very serious error. He appears to be 
mach of a Smiles in his ideas, for he evidently thinks of nothing 
mvicg money to 


invest it, whereby, he says, the saving men 


Argaing on this basis, he says it is better for the capitalist to get 
hold of a certain £100,000 that may be on the loose, than that it 
Шо go into the pockets of many workers. Sir Benjamin, in fact, 
looks so one-sidedly at the idea of investing money to pay 5 per cent., 
thet he entirely overlooks the consumer. Oarrying bis argument out, 
те фо sli do our best to spend nothing at all, but save it for 
mvettment, Sir Benjamin ought to know that as soon as the great 


ble within their means for so long, 


Usi many of them money, and in due time they begin to 


per on this question in the. 


реч it and trade revives. But trade ought never to have become slack ; 
people bad not been too extragavant it would have gone steadily 
on, and it is because the great public of weekly wage esrners are not 


‘thrifty and investiog that consumption goes on. Yet Sir Benjamin 


would the consumer and altogether msgnify production. Such, 
at least, is the lcgical trend of bis arguments. Unfortunately for 
the capitalist class the workmen have no truet in his ways, and 
prefer to spend their money rather than entrust it to the wily capitalist. 
We see no reason why the workman should not obtain a full share of 
the profits of trade, and it should not be forgotten that without trades 
unions he would have been tyrannised over quite as much as he has 
tyrannised over the employers. 

But Sir Benjamin, in denouncing Socialism, commits the common 
error of thinking that S-cialism implies simply the dividing up of 
all goods in equal shares all round. The great question to our mind 
for the working man to consider is,how is he going to treat bis 
employer? In the first place, if the workman would be more self- 
respecting and would join with his fellows in making firm demands 
for jast righte, he would effect much, but at the same time he must 
show a clean sheet on his side, and must cease the shirking policy 
under which he has been compelled to defraud his employer of late 
years, Trades unionism has bad a heavy blow, but it has arisen from 
men who have crept into its ranks from the class who have imposed 
on their fellows by bring too glib of tongue. Why is it that certain 
trades unions appear to get along all right without strikes, and yet to 
maintain their members in good wage-earning employment? The 
answer is, that their officials have made this their aim, and have not 
made of their offices merely a stepping atone to Parliament. 
Employers, as а rule, cannot afford to reject a fair demand, and no 
well-conducted union need ever resort to a striko. We are of opinion 
that an eight hours’ day would long since have been secured by 
workers determined to have it, and sensible enough to ask at the 
same time fora one break day, and to make sufficient clamour for 
trains to carry them. As matters are, the eight hours’ day is not 
practicable; first, because the men would have to sacrifice the half 
price of the workmen’s trains; secondly, because already the existing 
railway companies cannot carry those who travel between the hours 
of 7.30 and 9.30; and thirdly, because the greatest enemies to the 
comfort of the working classes themselves are the London County 
Council and other municipalities who have done their best to nullify 
the wishes of Parliament by using every artifice of which they were 
capable to stamp out the demand for better mesns of transport. 
Whatever the working man has suffered has been quite ae much 
through his professed friends as from bis supposed enemies. 

It is a standing disgrace to the working man of tc-day that 
his home and surroundings are so miserable, for the average 
income of the working class man is far greater than that of the 
poorer of profeseional people. The expenditure of the workman, as 
a class, on beer is simply disgracefal. But the respectable body of 
the working class form the great consuming class of the communi у, 
and are quite overloc kad by Sir Benjamin, whose idea of the public 
seeme to be as of some entirely separate set of le on another 

lanet, whom we must placate by cheap prices and unlimited produc- 

on, to which end we must all save, and invest, and seduce our 
consumption to a minimum, which is irrational. The Socialism of 
the real thinking man is simply that all who will work need never 
fear to starve, and therefore thrift becomes folly. But we know cf 
no such Socialist who thirke his doctrines could be safely applied, 
for nine-tenths of mankind would cease to labour honeetly unless 
a superior force, and a mercilese, put them bayond the pale to perish. 
Without absolute honesty, successful Socialism would either be 
impossible or would be compelled to put half the people to death. 
Btrange that, for lack of so simple & matter as common honesty, the 
whole world is shut out of сте Гра l 


LARGE ELEOTRIO LIGHT ENGINES. 


In discussing the question of large engines for electric light purposes, 
Mr. R. D. Summerfield comes very near to attempted prophecy in the 
of our contemporary, the Electrical Engineer. To begin with, 

goes boldly into the discussion of single and double-acting engines, 
and is a champion of the former variety up to 200 н.р. at 400 to 500 


revolutions per minute. He commits the common mistake of all 


single-acting advocates when he says that the crank pin of a single- 
acting engine always has the pressure in one direction. The constant 
thrust affects only the piston and connecting rods, and the permanence 
of the widespread error as to the crank pin is a curious feature in the 
advocacy of single-acting types. Bo, too, is the claim that such 
engines are self- . They are not more so than other engines. 
It is also held by some engineers to be a very serious fault of single- 
acting engines that they are so difficult to lubricate, and that only 
certain oils are available for lubricating them, the price of which is 
excessive as compared with the ran of lubricating oils. 

The author claims that for large engines those of double-acting 
type are preferable, being so very much smaller for equal power and 
capable of ect lubrication by forced oil lubrication. The high 
speed double-acting multi-cylinder engine, of which he approves, has 
he fears, a rival in the tw.-cylinder low speed type of compound 
engine, which is being put down in large numbers —chiefl y, we should 
imagine, where American inflaenoes are at work, and not from any 
particular merit of the class, which is unnecessarily clumsy, and is 
run at about half the speed that engines of equal size are run when 
under English influence. 

. Tne type of engine he advocates would have eight cylinders and 
four cranks at 90°, the shaft supported in swivel bearings mounted 
оп screwed pillars capable of being raised or lowered for adjustment, 


xxx I лл пм — мч ———.——— — IE AG — 


118 


THE ELEOTRIOAL REVIEW. 


[Vol. 46, No. 1,156, Jawoany 19, 1900. 


Japan, Hong Kong, Shanghai, Manils, Singapore, Oochin China, 
Java, and Siam, this entire number could have been transmitted by 
cable, allowing for each communication about five words of eight 
letters each. Since the use of code books for cable messages has so 
much increased that practically all cabling is now transmitted in this 
manner, we can reasonably take one word equivalent t» fire by their 
use, во that each communication above referred to is equivalent to 
25 words of average length. 


Mans FOR DUPLICATION. 


All important submarine cables should bs duplicated as soon as 
possible. Cables are always liable to interruption from a variety of 
causes, and the interruption of a single line necessarily suspends all 
communication. The protection of the patronage requires duplicate 
lines if for no other reason. 

Au adequate plan for a Pacific cable should consider means for the 
duplication of theline. In this connection an examination of the 
Pacific ocean, and the route of the proposed British Pacific cable 
from Vancouver to Australia, suggests а span of cable of international 
value. Reference is made to the desirability cf connecting Hawaii 
and Fanning Island with an Anglo-American cable, operated by the 
governments concerned, under rules mutually acceptable. A common 
interest should lead to the linking together of these two great ocean 
telegraphic routes in the mid-Pacific. 

With this single span of cable laid, which is bat about 950 nautical 
miles in length, or but 13 per cent. of the length of either of the maia 
lines, it results that each country bas practically ensured ite lineagainst 
а total interruption un il euch duplicate lines can be laid as the growth 
of the business will undoubtedly warrant. 

Thus in case the British cable b tween Canada and the mid-Pacific 
should be interrupted, it would only be necessary to rovte the British 
business for Australia, arriving at Vancouver - over the United States 
lar dlines to Oslifornia to be tranemitted over the U uitea States cable 
to Hawaii, thence over tbe international span to Fanning Ieland, and 
on to Australia vic the Britieh line; or in case the American span to 
Hawaii is interrupted, the United States can likewise reach these 
islands and the East by routi: g traffic to Vancouver for transmission 
to Fannirg Island, and thence to our trans-Hawaiian cable also vid 
the international cable span, 

Іо а similar way, in case any section of either through cable is 
interrupted beyond the Hawsii-F ining span, the urgent Uaited 
States traffic can be routed from Hawaii westward vid Australia and 
thence to the Hast, or the urgent British basiness can reach Australia 
vid Manila, | 

I: is believcd that such a living and equitable arrangement can be 
effected in the working of these Pacific cable systems as would afford 


security to each and result in mutual traffic advantages to both 


enterprises. Thus there is no reason why the present Atlantic cable 
system and the United States land systems should not eventually 
serve as material feeders to and from Australasia, and likewise the 
British and Canadian systems supply an appreciable traffic to the 
Philippines and the East. 

(To be continued.) 


SOME SUGGESTIONS TO THE MANAGERS 
OF SMALL CENTRAL STATIONS.” 


By GEO. HAYLER, Jon. 


Ат the close of the year 1898 there were in operation in the State of 
Ohio 173 central stations, and of their number 88, or more than 50 


cent., were located in towns having a population of 6,000 or less, · 


y ot these stations bave been in ration fcr from 6 to 10 
years, and have had to suffer from the of engineering ability 
displayed in their design and construction. Some have already ont - 
grown their original equipment, and have been rebuilt in more 
modern lines; others, having striven unsuccessfully to make both 


ends meet, and satisfy the Village Oouncil at the same time, have 


ingloriously given up the fight, and have been snoceeded by that 
bugaboo of small stations, the municipal plant. Many of the small 
stations that have been built within the last few years are fortunate 


in having apparatus modern in design and economical in operation, 


and have been installed by men whose knowledge of the conditions 
to b3 met has put them in a fair way to return a reasonable interest 
on the investment; but there are still a large number of smell plants, 
poorly designed in the beginning, and equipped with old apparatus, 
that have persistently refused to pay dividends in the past, and 
whose future looks far from brilliant, and it is with these that we are 
concerned. 


Much has been written in the last few years regarding the 
economies to be effected through proper central station design, and 
the advantages to be gained by replacing old apparatus with new aud 
more modern machinery, and if it were always possible to carry these 


suggestions into effect, as applied to our particular case, the result 


would undoubtedly be favourable. There is no question that, if we · 


had it all todo over again, we could improve matters very muoh; 
but it is simply out of the question to throw away thousands of 
dollara’ worth of equipment, and the aversge manager of a small 


station must content himself to take conditions as he finds them, and . 
by jadicious additions and alterations in his plant, necessitated by 


increased bu: iaese, gradually work out his salvation. 


* Head before the Ohio Electric Light Association, Oleveland. 
Mr. Hayler is manager of the Van Wert (O.) Eieotrio Light and 
Power Company. : 


The problem, then, which confronts the manager is this: Given 
an electric lighting plant in a small town—how to increa 
the net earnings without resorting to any radical changes in 
the installation. There is always room for improvement, and with 
this idea in mind, I have undertaken the p of this paper, 
hoping that perhaps I may suggest some idea as the result of my 
limited experience, which may prove of value to someone similarly 
am and if I do, the purpose of this paper will have bsen accom- 
plis | 

Let us consider for а moment the conditions to be found existing 
in the average small lighting plant. We have a town, say, of from 
4,000 to 5,000 people, with, perhaps, b.th gas and electric companies 
doing business. The electric plant has probably a typical equipment, 
consisting of one or more series arc machines, and, the chances are, 
an alternator. Enginesand boilers have seen hard service, bat, on tbe 
whole, the machinery is in fair operative condition and capable cf 
doiog good work. 

Tae lines, perhaps, show marks of time and extension; having been 
made without due consideration as to the best arrangement, they will 
probably bear considerable attention. The transfurmer equipment, 
it iv likely, oonsieta of a num der of small units operating ata 
secon pressure of 52 volta. or, perhape, if the station hae been 
built since 1892 ог 1893, at 104 volts. The chances are that the plant 
has still considerable reserve capacity, or, if it has not, there isa 
certain amount of unprofi able business, which must be got rid ol 
entirely, or else put on a paying basis. 

Now, it is evident that if the net income is to be increased, it mox 
be done by first increasing the total gross earnings through taking in 
more customers; second, by reducing operating expenses. It is to 
the M these requirements that I wish to call your attention more 
especially. 

Ic is a regrettable fact that in small central statione the cost of 
operation does not bear any definite relation to the value of the total 
output. Ia every station the fixed expenses, such as taxes, insurance, 
interest, &c, remain the same under all conditions. Ths item of 
labour, however, іп а small station is also practically a constant 
quantity, and the cost of fuel, water, carbon, lamps, removals, &-, 
sme bearing a closer relation to the output, are not proportional 

t. 

It is evident, then, that as we increase our station output up to the 
economical working limit of our machinery, assuming the selling price 
per unit to remain constaat, we incresse the net profit in each unit cf 
electrical energy produced. 

The question now arises: How are we to increase our business? 
Let us consider for a moment the essentials for the increase of any 
manufacturing business. In the firet place, there must be a demand 
created for the manufactured article. If it is something now and ha 
the fleld to itself, it must be advertised and the public educated to 
feel the necessity for its use. Il it is an article to compete with other 
articios of the same nature, in order to sell, it must be better or 
cheaper, or more oonvenient than that which has beretofore been 
produced. So it ie with electric light; ia order to interest new 
customers the customer must first be coavinced that some material 
advantages will be the result of ite use. 

Before we can compete with other forms of illumination, however, 
we must be able to assure our castomers of these things :—First, 
reliability of light; вес nd, quality of light; and third and last, 
cheapness of light. 

There is perhaps nothing more detrimental to the success of a 
lighting business in а small town than frequent irregularity of ser- 
vice. This is undoubtedly due, ia a large measure, that very few 
small plante have suffici:nt reserve apparatus to tide them over any 
accident of & serious nature, and accidents will happen, even ia the 
best conduc:ed stations. It has been my experience, however, that 
accidents are usually the fault of someone's carelessness, rather than 
visitations of Providence, and that many of them may be avoided, 
provided that the employés of a station exercise due care and 
diligence in the discharge of their duties. The duties required of the 
average man empl^yed about a small рга are varied іп the extreme, 
and require much good jadgment, and a large capacity for bard work 
and long hours. It is a mistake to suppose that anyone who is 
familiar with steam machinery will be the man to operate an electric 

lant. 16 is hard to teach an old dog new tricks, and it will pro- 
ыу cost you more to teach an erstwhile engineer of а threshing 
machine or a sawmill] how not to do things, than it would be to take 
а green man and teach him how things ought to be done. Don't 
make the mistake of employing one of those men who know it all, 
aud who has his pockets fall of credentials пр where he has 
been employed. A letter of recommendation is о a mighty chesp 

rica to pay for the privilege of парозе ain а man’s services. 

hun, also, as yoa would the Old Nick lf, the man who is 
continually and eternally skipping around with a monkey. 
wrench in one hand and an oil can in the other, adjusting everything 
in sight. He will make you nervous, and eventually cause you more 
tronble and expense than a man who site down and deliberately 
neglects things until they will ran no longer. Get good, sober, cool, 
reliable-men, and then keep them; and if you can’t find the men you 
want, get some good, young, raw material, and make them. It will 
take time and patience, and you will get your hands dirty, bat in the 
end you will have men whose reliability, carefulness and loyalty, will 
pay you a thousand times over for the time and patience spent in 
developing them. 

Instill into the minds of your men the fact that your interests are 
their interests, and that you must all pull together or not atall Try 
to arrange the work so that each man has certain specified duties, 
and hold him strictly accountable for their performance. Give the 
workings of your plant a share of your personal attention. Try to 
Of auytiing belag кш. with your ahachinery, thal you кышы 
of anything being wrong your ery, you ba 
with the fact at once. Go over your lines once in a while, and see 
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that the tresaretrimmed. Avpid;as fur as possible, building avy 
line on miras ti in the alleys. Spend a few dollars for 
lightning arresters, and on careful inside wiring, so that every 
time there is a thunderstorm you do not lose a half-dozen trans- 


interior wiring is usually something fearful and wonderful to 
bebold. It results the attem B 
intrasting it in unskilled hands. This is a very serious mistake, and 
will eventually cause both the lighting company and the consumer. 
an endless atiount of trouble and annoyance. 
af continuous service is eternal vigilance. 


The next consideration which the ase of electricity for illuminating 


purposes iavolves is that of quality of light. This is a very important. 
int, and one in which small stations, as a rule, are great sinners. 


of the most salient features of good electrical illumination are 


stesdiness of light and uniformity of candle-power, and unless these 


ean be maintained the value of the electric lamp as a source of 
iltamination is virtually lost. Let us consider briefiy, first, the 
causes for poor quality in the arc light. * Ё. 

Poor arc light service has been the ruination of many an otherwise 


E 


electric light enterprise, and has been the source from 


which bave sprang many of the municipal plants found in amall 
towns. The series arc lamp at best is a rather rude piece of 
mechazism—simple in construction, but still capable of cutting up. 
the most uncalled for capere, just at a time when it is least desirable. 
It is sebject to numerous diseases which have their origin, like most 
of the diseases which sfilict mankind, in dirt and neglect. Ite care 
is nsuuly entrusted to the tender mercies of the most ly paid 
men about the plant, and, exposed to the dust and rain, forming an 
ideal roost for the pesky sparrow, it is no wonder that it insiste on 
having its wants immediately attended to by refusing to make even a 
spark. Insist, then, that your trimmér keaps the lamps clean. When 
the lamp is really out of order, have it brought in at onoe and 
t Don't try to tinker it up and wait to see if it will burn 
night, the chances are it won't, and you will bave two nights’ 
to р of one. Do not buy the onespen carbons that 
you can get of, for they will probably be c and as kaotty 
as an Irishman’s shillalab, and your lamps will burn more like s 


DS lampe. Many a plant has gotten itself into serious difficulties 
earelessness in this regard. and keep everything in the best 
pcssible shape, so there will be no ble chanoe for complaint ; for 
there are always ex roaming around with plans for a 


quality of incandescent light depends, primarily, on the regu- 
and is affected toa great extent by the quality of the lamps 
The secondary voltage in an ordinary small plant will be 
by making a voltmeter test, to vary from 6 to 15 per cent. 
incredible, but, nevertheless, is true, and is the 
galt of the methods of transformer installation in vogue up 
years. Among the earlier alternating plants installed, 
the standard grey! pressure. This pressure was 
mainly, because the 52-volt lamp will stand greater extremes 
t serious deterioration than will the 104-volt lamp. 
in distributing this pressure to use a number of small 
transformer because the cost of copper prac:ically prohibited 
the extension of secondary mains over any considerable area, This 
on of affairs gives rise to the very poor regulation to be 
юам in ts of this nature, for while some transformers are fully 
jacant ones may bo carrying a very light load; and а con- 
variation in voltage, due to copper losies and magnetic 
leakage is the result. In the attempt to give а good light to the 
castomer, who is connected to the heavily loaded transformer, by 
increasing the primary voltage at the station, the pressure on the 
secondary af the lightly loaded transformer 1s increased much above 
normal, in consequence of which any lamps that may happen to be 
barning have to suffer. It is evident, then, that if we could inter- 
коло our transformers, so as to equalise the voltage between them, 
get very much better results in this regard. Further, іб 
now replace our several transformers by one large trans- 
former, located. in the centre of distribution, we should still retain the. 


HUF 
Hr 
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it 


| 


thst the cost of copper would preclude any possibility of distributing 
centrally | located transformer at.a secondary pressure of 
creasing our secondary voltage to 104 wecan cut the 


it behaves the manager of a 
fully. It not only su Da his customers will get better service by 
the adoption of 


frm fhe business streets and to rebuild them in the alleys. This 
бше necessitated an entirely new arrangement of circuits, and we 
detained to take advantage of the occasion to try and improve our 
ике In one. three blocks of 


| ne particular district, comprising 
business rooms, the lamps were formerly supplied by nine transfor: 


This last point is one often sorely neglected in small towns. 


he main cost, then, 


ol Lancaster, except those north of the Ribble. 


mers, varying in siz; from 4 to 5 Kw, and having an aggregate 
capacity of 465 lights. The sscondary pressure was both 52 and 104 
volte, and by actual measurement there was at times a variation in 
voltage of 6 per cent. batween adjacent buildings. The total namber 
of lamps in circuit aggregated 892, of which 179 were on contract, 
and 513 on meter. One hundred and fifty of these lights were ia 
stores closing at 6 p.m., except on Saturday; 100 were in a church, 
and the balance were distributed among basiness rooms and offices. 
The load was heaviest almost in the centre of the district, with the. 
church on one end, and the consumers gradually becoming fewer 
toward the other end. The question now was whether to use the old 
transformers, and connect them together with & heavy secondary tie- 
wire, or whether to buy several large transformers wound for 208 
valts, and use a three-wire system. It proved, on doing a little 
figuring, that a No. 2 feeder would be necessary to connect the traus- 
formers with the pressure at 104 volts, in order to avoid a drop ої. 
over 2 per cent. at full load. The total distance to be covered was 
jast 1,000 feet, and the cost of the wire figured almost exactly $100. 

y using a three-wire system, 208 volts on the outside and larger 
transformers, the length of some of the rune was increased, but it 
po that a No. 4 wire would be amply large enough to carry the 

oad and allow a good margin for increased business. The cost of. 
this wire amounted to $65 40, and that of the neutral wire $15.75, or 
a total of $71.15, a saving in wire of $19. | 

There was another thing taken into consideration, however, and 
that was the question of core losses of the nine transformers; six 
were of 50 lights’ capacity or less, and had been in service for some. 
years, and the probabilities were that their efficiency was pretty low. 
We bad no opportunity of measuring out core losses, but from some 
published data from some tests made by Prof. Jackson on trans- 
lormers. of the same type, and of about the same capacities, we 
estimated our соте losses to be not less than 650 watts. We finally 
decided to instal one 250-light transformer and two 100-lighters of 
modern design, and we were safe in assaming thatthe core losses would 
not aggrega'e over 360 watts,a net saving of 290 watts per hour, 
which, if we assume our cost рег kilowatt, delivered at the trans- 
former company, to bs somewhere in the neighbourhood of 4 c-nte, 
will amount to abont 8 10 only. This is pretty good interest on the 
cost of transformers, and besides this we have the old ones, which we 
can use if we want to. 

Another fruitfal source of poor light is the use of poor inoan- 
descent lamps, but this point has been brought about so.often that I 
need say nothing further than that the best lamps are none too good, . 
and that the difference in cost between good lamps and poor lamps is. 
so small as to bs compensated many times over by the increased 
excellence of the service to be obtained, to say nothing of the 
economies effected in the coal pile. | 

The third requirement for the increase of our business is low cost of 
light tothe consumer. The question of rates to be charged for electric. 
light service would furnish material for several papers, and 1 can bat 
touch upon it here. In a mall plant, having no gas competition, ' 
the rates will ba governed largely by the customary charges for: 
similar service in towns of corresponding siz» It is absolutely 
necessary, however, that the matter be looked into very carefully. . 
Local conditions may greatly affect the cost of manufacture, and it 
may cost more to furnish light in one town than it will ia another 

haps 50 miles away. The price of coal is one of the largest: 

tors in the extensive operation and is excsediogly variable in 
quantity, due to the difference in freight rates. The quality of the 
feed water used will also have a great bearing on the effisieacy and 
life of your boilers, and perhaps, owing to the peculiar manner in 
which your town is laid out, the investment in copper necessary to 
be distributed over it may be several times that required in a neigh- ' 
bouring town of the same population. me | 

Та towns where we have gas competition the question assumes а. 
different phase. Here the price in re to service has a fixed . 
limit, above which it is almost imposiiole to go and be successful. ' 
The advent of an electric company into a small town is usually the 
occasion of lowering of gas rates in the hope of discouraging electric 
light. And the first clash of arms is y to be prolonged into a 
rate war, which will continus until the companies get together and 
make some kind of a working arrangement by which both can live, 
or else consolidate their interests. " 

Ia considering the advisability of lowering rates, thé first thing to 
be taken into account is the strength of your adversary. How long 
can he hold out at the prices which he will be compelled to make in 
order to meet your competition? A poiat not to be overlooked is the 
fact that lowering rates will bs accompanied by increased consum p- 
tion, and, owing to local conditions, your adversary may be able to: 
make more net profit, per cubic foot of increased gas consumption. 
than you cau make on an equivalent of increased electrical consump- . 
tion; and, if this is the case, your last state is worse than the first. 
Try to avoid, if possible, ruinous competition. Above all things, do 
not make the mistake of c g a half-dozen prices for thé tame 
amount and class of service. It will cause you more trouble and lose. 
you more customers than any other policy which you might adopt. 
Confidential rates are a bad thing to trifle with, for in the end they 
will prove to be a boomerang. | | | 

| . о be continued.) 
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Lancashire Electric Powers Bill.—A conference of 
municipal ions has been convened for the purpose of con- 
sidering, and, if thought desirable, opposing, the Lancashire Electric 
Powers Bill, which deals with all the local authorities in the Oounty 
The conference 
will be held in the Lord Mayor's Parlour at the Manchester Town 
Hall on Tuesday the 23rd inst., and will be presided over by the 
Lord Mayor. E ie xe sS spo mU Tere : i 
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THE ELECTRICAL FIRE BOGEY. 


Bv L. M. WATERHOUSE, A.M.LO.E. and E.E. 


THE muoh-debated wiring question is again coming to the 
front, and is receiving a large amount of attention in the 
columns of the electrical and general press. The fact is also 

wing more and more appsrent that on this important 
subject authorities agree to differ, as they have previously 

done, and in all probability will continue to do. 
` There is, however, no dearth of suggestions; some 
practical and to the point, othera very much the reverse. 
These suggestions emanate from all eorta and conditions of 
men, some having pet theories which they are most ready to 
expound, and others are as ready to crit ioise (in a 
friendly (?) spirit) and as promptly extinguish, before pro- 
ceeding to launch out on their own method, which, of course, 
is the one to settle the vexed question. Some, again, relate 
their experiences with this and that system of wiring, and 
straightway draw conclusions, in many cases far from | 
So the battle of the rival systems is fought and re-fought, 
until the long-suffering electrical editor takes pity on the 
profession, which stands aghast at the multiplicity er- 
tions presented and conflicting 5 related, and the 
“ Correspondence " columns are closed to this question for a 
season. 

es scene 5 is then шш b y eomm tis 
general prees and exposed to the eyes o genera i 
who are at first inquiring, then interested, then кыы. апа 
finally alarmed at the forebodings and warniogs of whole- 
sale devastation which are hurled against the various wiring 
systems by the i When eventually the 
fight wears itself ont, or receives its quie/us in the form of a 
notification that “ This discussion is now closed," we begin 
to look round us for the casus bell. What is it? 
Where did it origi is dreadful electrical fire risk, 
which has created a feeling of uneasiness and insecurity, and 
to some extent threatened the growing po ity of electric 
lighting? Echo answers Where?” е know it not; 
inquire of the fire insurance offices—they know it not, nor 
do their statistics show that it has any existence. Ask the 
electrical engineer in his professional capacity, and will he 
not repudiate with vehemenoe the mere suggestion that 
electric lighti g can be anything but the safest of all illami- 
nants ? nd him further, and he will confess that the fire 
Чыр prine © bogey, a dream of к ight have Lis 

wiring industry not progressed i 

the developments in other branches of the «Жи ай үтен 
But alas! to him is due the periodical unearthing of this 
“ bogey,” for such is his love ef argument that he cannot 
eave it long buried in obscurity, and at each unearthing the 
same programme is repeated and the same result achieved, 
while gas managers smile and leave him to the discussion of 
his magnified dan distorted facta, and far-fetched 
imaginings, and at the same time wonder what he would do 
had he to deal with such realities as gas fire risks and 
explosions. Where do we find gas managers discussing such 
matters in the general press, and in this manner intimidating 
the public? Sarel wisdom of electrical men surpasses 
comprehension! Have we to thank the gas engineers for 
starting this scare? Certainly not. Was it then some 
electrician who purposely wished to retard the develo 
ment of electric lighting? This is not probable, 
Who then? Could it be a man with a special in 
gay, “the only safe and fire-proof system," did 
he expound the doctrine that “except ye instal my system, 
and pay my price, ye cannot be safe from this fire bogey. 
(Did he get m ?) Well, perhaps it was so, and once 
having raised the ghost, he is unable to lay it. Neverthel 
the carve of lamp connections at our central stations is 
rising, fire insurance offices continue to take up electrical 
riske, and information supplied by them, supported by the 
evidence of their capable inspectors, does not appear to bear 
out the fact that electrically originated or fires are as 
yet quite an everyday occurrence. One is therefore apt to 
be somewhat curious as to the genuineness of this bogey ” 
of Yankee origin which is being continually pushed to the 
‘cont; no doubt for some disinterested purpose—but what ? 


SOME INTERESTING FAULTS ON TELE 
PHONE CIROUiTS. 


By " BUBYBAOK." 


FAu.ts on tel 
of oauses, which, for our present 
the following heads: storms, electrio light or power cirouits 
faulty construction and ordinary wear and tear. 

Ordinary storm faults are caused by poles, wires or other 
parts of the ontside circuit breaking down because of the 
exoessive strains to which they are subjected, thus causing 
disconnectiona, short circuits, and earth faults. Such faults 
as these are of frequent occurrence and of no special interest, 
so they need not concern us forther at present, 

Some of the most interesting faults which come under the 
first heading are those due to lightning It is not 
an unfrequent ooourrenoe for the line wire to be fused or 
damage done to the instruments by a flash of lightning; 
although all telephones which are intended for use on long 
distance circuits are provided with lightning arresten, 
lightning may disconnect or short-circuit them. One of the 
best forms of lightning arrester which has been fitted to 
telephone instrumenta the disadvan that while it 
prevents the instrument from being dam by a lightning 
discharge, it is frequently found short-citenited ited after 
a storm. The construction of an arrester of this form will 
be understood from the acoompanying aketoh (fig. 1), where 
L and L are two toothed plates in connection with the 4 and 


‚ may be pat under 


Fra. 1. 


F 


toothed plate which is 
earth-connected, a piece о 


vents the ooils of the instrument from being damaged, 
VFC А 
For an ordinary pattern of telephone lightning arrester to 
fail in preventing a discharge through some of the coils of 
the instrament is a very common occurrence ; most frequently 
it is the bell coils which suffer and are fused, though 00 
always. In one case of a fault cansed by lightning, which 
I distinctly remember, one of the coils of the double-pole 
receiver was fused; as it was impossible to c the dis- 
connected receiver at onoe, the faulty ooil was taken out of 
the circuit and the receiver left working on one coil. A few 
days later there was another thunderstorm, during which 
the remaining ooil of the receiver was fused, and consequent! 
the instrument was rendered useless till the reoeiver 
been changed. The cause of this fault was a badly made 
lightning arrester which did not admit of proper adjustment. 


one and other circuits are due (о а variety . 
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An ordinary pattern of lightning arrester, as fitted to a 
telephone, is made. as follows: — L and т, are two plates in 
connection with the lines, в із the toothed plate which is 
earth-connected. The three plates should be adjusted so 
that they are about roth part of an inch apart. 

Оле of the most interesting cases of damage by lightning 
which has come under my notioe, oocurred two or three yeara 
ago, and affeo d three separate circuits. The sketch of the 
positions of the affected circuits (fig. 3), will make clear 
what follows, Circles 1, 2, and 3, re t three different 
houses with an ordinary telephone in each; B, B, Ba, re- 

small brick chambers with iron lids flash with the 
ootpath, these chambers were joined together by earthenware 
pipes in which the wires (18 gauge copper, insulated with 
gutta-percha and braided), leading from the exchange, about 
& mile away, were placed. Between chambers Bi. Ba, there 
was one insulated wire and a length of No. 8 gauge galva- 
тілей iron wire with. the ends left loose in each chamber, this 
wire was only to be nsed for the purpose of drawing other 
wires through the pipes. According to the inhabitants of 
the houses there was a very vivid flash of lightning, followed 
immediately by a loud peal of thunder; this flash of lightning 


Fic. 3 
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fused the bell оой] of No. 1 telephone, fused the induction 
coil secondary of No. 2, fused the wire and burnt through 
the gutta-percha covering of the wire to No. 8 telephone, 
midway between chambers 2 and 3, and also fused the 
No. 8 galvanised iron wire which was lying in the pipe 
volatilising some of the zinc, which settled on the insulated 
wire for во ne distance. Instrument No. 8 was not damaged 
at all, and no damage was done in the exchange, beyond 
some of the lightning arrester points being burnt off and 
blackened by the discharge to earth. 

The interesting point of this case of damage is that all the 
wire was underground, and the ends of the wires terminated 
in buildings, the wire oould not therefore have been 
“ struck,” and the damage must have been caused by the 
return shock. 

The points of toothed lightning arresters are frequently 
barnt cff by discharges; other forms of arrester may have 
small pieces of metal torn off. 

Daring a heavy thunderstorm in the neighbourhood of a 
telephone exchange, nearly the whole of the line indicators 
fall simultaneously ; if the storm is some distance away from 

the exchange, lines in the neighbourhood of the storm pick 
upcarrents which are frequently strong enough to drop the 
indicators on these lines. | | | 

Electric light and power circuits nearly always cause a 
certain amount of disturbance on telephone circuits which 
are worked on the single wire system, now rapidly going out 
of date. When the light or power circuits are faulty, some 
curious troubles are experienced in the telephone exchanges, 
or on separate circuits which are near the affected circuits. 

On one of my visite to a certain telephone exchange a 
thot time ago, one of the operators complained that 
indicator No. 82 frequently fell and could not be replaced for 
some time, thongh no one was trying to call central from the 
distant end ; this most frequently occurred at stated times in 


an evening, and the ourrent would sometimes be on the line 
for an hour or more, then ali would be right again. This 
went on for several days, and as careful examination of the 
instrument and line did not show any defeot, nothing was 
done. Shortly afterwards, the operator reported that the 
whole of the indicators, about 150, had fallen simultaneously 
saveral times. Inquiries at the house in which telephone 
No. 82 was situated revealed the fact that some electric light 
men were at work in the house; on cross-questioning them 
it was found that there was a leak to earth of 10 amperes 
when the lights in the billiard-room were turned on. The 


-nearest ay one wires were 40 or 50 yards from the billiard- 


room, and these were carefully insulated. The cause of the 
trouble was this :—-The telephone line was a single wire circuit 
with an earth return, the exchange was near the generating 
station, the current leaking to earth from the billiard-room 
must find its way back to the generating station, во a portion 
of it travelled along the water pipe, to which the telephone 
earth wire was soldered, along the earth wire, through the 
instrument, line wire and indicator at the exchange, to ea:th 
there, and so to the generating station. 

When the leak to earth was stopped, no more trouble was 
experienced in the telephone exchange. The diagram (fig. 
4) will make the paths of the currents clear, and will also 
show why more than one indicator should sometimes drop. 
There must have been an earth in the generating station or 
near it, or the current would not have leaked back from the 
fault in honse No. 82 to the station. The cause of cther 
indicators dropping, as well as and at the same time as No. 
82, was because one end of each of the indicator ooils in the 
exchange was connected to the same earth wire, and their 
other ends, through spring jacks, to the various line wires. 
As the earth wire would have some resistance, the current 
would divide through all the paths to earth provided by the 
indicators, line wires, instruments, and earth wires at the 
various honses near the generating station. 


ELECTRICAL FLY-WHEEL GOVERNOR. 


A COMBINATION inertia and resistance governor, which is 
said to have given excellent resulta in practical tests, and 
which, for incandescent lighting, seems to be all that can be 
desired, has b2en devised by Mr. E. E. Clock, and is described 
іа a recent issue of the Electrical World. The кошуп 

illustration is almost gelf-explanatory ; the bob-weights an 

helical spring control the position of a switch arm, which 
varies the resistance in the exciting circuit of the dynamo, 


ELBOTBICAL FLY-wHEEL Governor. 


connection being maintained by means of brushes bearing on 
slip rings. The resistance coils must, of course, be contained 
in the fly-wheel, where they have the advantage of excellent 
ventilation. 


It is claimed that this arrangement is superior to the 


ordinary engine governor, in that its action dces not depend 
upon a variation of the very thing (i. s., the в 
is intended to maintain at a constant value, while it is better 


which it 
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than an electrical governor, which similarly i res upon 
the d iae which is to be kept oonstant. It must be 
admitted that this holds good, for no ordinary governor can 
raise either the speed or the presaure to a higher value than 
the normal as the load is increased, whereas the regulator in 
rises can be adjusted to give a constant, a rising, or a 
alling pressure as the load increases. 

Ite range is, of course, somewhat limited by considerations 
of magnetic saturation on the one hand, and commutation on 
the other, but is still wide enough for most practical purposes; 
while the applicability of the system to turbines in particular, 


which are notoriously difficult to govern, is worth considera - 


tion. There is nothing to prevent the use of an ordinary 
governor simultaneously with the Clock governor. The 
latter would at once compensate for sudden fluctuations in 
speed, while the former, acting more sluggishly, would 
devais the speed to the normal value, or thereabonte, at 
eisure. 

The weak point appears to be the possibility of interruption 
of such an important circuit as the shunt windin; but this 
danger may be avoided either by Placing the governor in a 
“teaser” circnit, quite independent of the main shunt 
winding, or by shunting the governor leads with a fixed 
resistance of suitable magnitude. For that matter, there 
are hundreds of alternators working satisfactorily with 
sliding contacts in their field circuits ; but, of course, the 
rotating rheostat and switch arm form an added risk in this 
instance, 

Whether the device could be successfully applied to alter- 
nators in parallel, driven by independent engines or turbines, 
is somewhat doubtful, owing to the special conditions under 
which these machines are run ; but even in this case we see 
no insuperable difficulty. 

Finally, we may point out that it is not essential that the 
resistance be сое in the fly-wheel; the ша 
governor may to vary a stationary resistance entirely 
separated from the moving parts. 


. THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Tue “ Report of the Institution Visit to Switzerland” was 
the subject down for discussion at the last meeting of 
the Institution; in other words, electrical engineering 
practice generally was left to the tender mercies of the 
speakers. The report was taken as read, and Mr. Crompton 
opened the discussion by a comparison between British and 
Continental practice in electrical engineering; but pre- 
ceding this was the notification that Messrs. Byng, 
Bathurst and another had presented 100 guineas to the 
building fund. The money was unders to have been 
found by a well-known electrical firm, and to have come the 
way of the Institution by a combination of circumstances of 
which most of our readers bave already an idea. Mr. 
Crompton thanked the members and others for the response 
given to his circular regarding the Electrical Engineer 
Volunteers who are about to proceed to the Cape. The 
primary object was to place men and officers at the disposal 
of the Government, so that use might be made of the 
scientific and practical knowledge of those familiar with 
modern electrical work, and algo organised and drilled. The 
offer was accepted provisionally, and instructions are now 
awaited. The Government will supply all the equipment 
and apparatus. The money asked for will be spent in 
providing personal comforts for the men; £900 had been 
received, and Mr. Crompton hoped to get £1,400. The men 
were to go ont not as a fighting party, but as saving or 
economising life by sbielding the soldiers and facilitating 
work at night. While the work was of a humble nature, he 
was afraid that so far we had trusted too much to men and 
plack under fire, rather than to good engineering and high 
scientific qualities. 

Coming to the discussion proper, Mr. Crompton con- 
gratulated the committee on the visit and report, which was 


very valuable, as showing the state of Swiss electrical 
engineering at the time ; while the photographs ought to be 
very valuable in time to come. One of the things that 
impressed the visitor was the quietness of the trolley cars, 
Swiss engineers were not afraid of a rise of temperatare in 
their machines that would rather frighten English consulting 
engineers. In Switzerland ooal was dear and water-power 
common ; transmission of power by rope and mechanical 
means was in use years before electrical transmission was 
ttempted. He found that in 1882, two dynamos were 
rdered from Crompton for transmission of power, the first 
electrical plant in Switzerland. There was a great advan- 
tage in having examples of the best engineering practice 
continually before them. 

The Salz зг engine works must have impressed many, and he 
had not thought it possible that large steam engines several 
months in the shops could have been kept in such perfect 
cleanliness, neatneas, and finish, without a scratch on the 
polished parta, but progress was not Nort is ate A high 
prico was obtained for the work, and ynamos were 

uilt to fit engines of the horizontal low type, with 
the result that fly-wheel alternators were developed. Oa 
the other hand, we had Willans’ engines, and had principally 
developed high machinery. In Switzerland 

was little lighting but much transmission of power, and the 
Swiss were not level with us in lighting and continuous 
current plant, as for instance, the 2,500 н.р. sets for 
go, X 

e ee-phase way wor ow 

simplicity, and the overhead construction with two trolley 
wires was not nearly so bad as might be The 
switch was remarkably simple; on the switchboards a 
F ‚ Which being translated 


THINK WHICH, 
THEN SwItcu. 


Several slides were shown, some of which, giving snap- 
shots of groups of members in more or leas artistic attitades, 
caused much amusement to the meeting. 

Mr. Hammond remarked that the whole time was not 
occupied in scientific work, but if critical at all he thought 
they worked too hard. With three or four i ions in а 
day of from 6.30 a.m. to 10 p.m. one got ti He oon- 
gratulated Mr. Crompton on his résumé. The splendidly 
equi work influenoed the whole Swiss nation. 
Thé dynamo work bad not struck him so much as the 
е work. Tw j 

o costa were given by the engineers; apparen 
the cost per unit was not known anywhere in Switzerland, 
engineers were 00 with engineering, and it was 
pleasing to find engineers had such important positions. 
Consulting engineers were kept on the spot instead of one 
consultant taking the фе rsen for several works. After 
some remarks on the relation of coal to total costa, it was 
pointed out that the real lesson was the aggregation of load 
at one centre. 

Mr. Swallow stated that he was astonished to see that three- 


grade the train was h 


the return current to act as a po 
brake. The power houses were not put down for a single 
town, but for 100 villages. : 

Amongst other remarks Mr. Robinson criticised the 
importance apparently attached to small clearance (of 14 mm.) 

thinking it was over estimated, said that one could 
walk throngh a space of 1 mm." 

Mr. Raworth's most humorous contribution was a reference 
to the return current brake on a 25 per cent. down grade. He 
had often had cause to perspire, but had he known he was 
coming down depending upon this for safety he would have 
8 than be had ever been before 
in е. 
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The discussion will be worthy of careful pernsal when the 
Journal of the Institution appears, but did not lend itself to 


summarising, as the full report should be read in conjunction 
with many of the remarks. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


SEW PATENTS.—1900. 


Compiled expressly for this journal by W. P. Тномрзои & Co., Electrical Patent 


Agents, 332, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


2 


N. “I ements in electric arc lamps.” H. Lyon and J. B. Тлгвот 
C ROI. January 1st. (Complete.) 


8З, “A method of and apparatus for drying insulated wires for electrical 
purposes in the process of winding." H. HinsT and T. HAwkixs, Dated January 
ist 


5. ~ . relating to electrical incandescence lamps of the newest 
type" V. І. Peery. (Allgemeine Elektricitáts Gesellschaft, Germany.) Dated 
January lst. Complete.) 


6%. Improve ments connected with ceiling roses of electric incandescent 
lamps." J. Ооскт. (Messrs. Sohmahl & Schulz, Germany.) Dated January lst. 


65. “Improvements in the manufacture of elec‘ric conductors or oab'es." 
(i. C. ALLIXGHAM and W. FENNELL. Dated January lst. 


81. An electrically-operated clip to be employed in machines for tentering 
asd stretching fabrics." W. WHITELY and W. WHITELY, jun. Date January 
3nd. 


H7. “Improvements in single-phase induction motors.’ W. G. RHoDERS, 
Dated January 2nd. 


9% “Improvements іп or connected with the manufacture and production of 
pipes or conduits for electrical conductors or for conveying liquids, gases, or for 
analogous purposes.” А. H. Howarp. Dated January ind. 


100. “Improvement in regulating the supply of gas, electricity, or any other 
matter for illuminating and heating purposes.’ B. W. HocwNskLL. Dated 
January 2nd. 


106. “Improvements in electric lamps applicable for advertising purpos es.“ 
Т. Masox. ted January 2nd. 


us. “Improvements in advertising by means of e'ectric lamps and apparatus 
therefor.” J. Ricnarn. Dated January 2nd. 


18 “Improved method of telegraphing, indicating time, or actuatirg 
mecbanism electrically.” С. R. LovsERy. Dated January 2nd. 


144. governor attachment for electrical apparatus.“ J. Н. McGurty 
and T. Mc ФАХ, јао. Dated January 2nd. 


141. "Improvements in electric water filters.” W. L. TeTgr and J. A. Heaxy. 
Dated January 2nd. (Complete.) 


150. “Improved means of taking up the slack of flexible wire oord or other 
material used in electrio or other fittings.” A. H. O. Gipson and E. G. MILES. 
Dated January 8га. ; 


163. “Improved automatic make and brake for clectric circuits.” P. C. 
McFun and D. Rein. Dated January 8а. | 


1&4. “Improvements in or in connection with electric incandescent lamps." 
C. M. Stran and G. F. Carr. Dated January 8rd. 


14. "Improvements in electrically-driven oranes and similar machines. 


F.H. Rorce. Dated January 8rd. 


176. A current receiver for electric railways H LACREK NME TRA. Dated 
January 8rd. (Complete.) 


178. "Improved means of making the electrical connections with carbon 
leetrcedee,^ Н BakzR. Dated January 8rd. 


1-2 "Improvements in electric ignition devices for internal combustion 
engines." P. W. Моһтнат and the ELECTRIC MortvE Power Cumpany, LIMITED, 
Dated January 8rd. 


e 


181. " A new or improved method of determining the voltage obtaining at a 
bear or distant part of an electric circuit or the average voltage obtaining at 
several parts thereof and apparatus therefor.” M. B. FIELD. Dated January 3rd. 


M. “Improvements relating to conduits for e'ectrlo railways.“ R. BELFIELD. 
Dated January (rd. 


36. “Improved manufacture of active mass for accumulator batteries.’ 
R Ropaiax. Dated January 8rd. 


940. "Improvements in or Ang o шере brakes and magnets suitable 
therefor for other purposes." Т, уох ZWEIGBERGK, Dated January 4th, 
(Coatplete.) 

3%. “Improvements in automatic electric switches" F. Н. HEADLEY. 


Dated January 4th. 


М7. “Improvements in electro-magnetic mechanism suitable for use in 
indicators, relays, bells and the like.“ F.H.Heapiry. Dated January 4th. 


a “Improved electric switch mechanism." E. В. ViLEs. Dated January 
SL “Improvements in subterranean oonductcrs for electric railways.” 
J. Lxvxnsox. (K. Zebisch and J. Steinbach, Austria.) Dated January 4th. 
%0. “Improvements in apparatus for the generation and electrolytic appli- 
cation of electric currents.” F. E. ELMORE. (Partly communicated by J. 8. 8. 
Elmore, India.) Dated January 4th. 


361. “An ement in safety electric fuses.” Н. C. Gover and J. M, 
Morrat. January 4th. (Complete.) 


264 “Improvements in apparatus for wireless telegraphy.” G. Mam oNi. 
Dated January 4th. | 


293. ‘Electricians’ pocket companion." W. DUTHIE. Dated January 5:h. 
814. "Improvements in X-ray lamps." H. A. Kent. Dated January 5th. 


861. “Double link detachable chain for elcctric light purposes.“ A. H. 


McNavaHnr. Dated January 6th. 


807. "Improvements in or relating to the means for adjusting or regulating 
the shades or covers employed in connection with electric lights or gas lights 
and others, for the purpose of concentrating and diffusing the light therefrom 
in any desired or required direction and apparatus for effecting the same.” 
M. CranksHow, A. CranksHaw, and Н. CranksHaw. Dated January 6th. 


à 896. “Improvements in electricity meters." M. BEHRENDT. Dated January 
th. 


899. ‘Improvements in telephone call stations to be rendered opera'ive by 
the insertion of a coin." А. СнлвАгр and E.CHaBa! D. Dated January 6th. 


400. “Improvements in clectric aro lights or lamps." C. A. Lik. Dated 
January 6th. 


ELECTRICAL PATENTS OF 1886 EXPIRING IN 
JANUARY, 1900. 


We are informed by W. P. Thompson & Co, that of about 100 applications for 
electrical patents were filed in January, 1886. Some were never completed, 
and of tho e that were only one has been maintained to run its full term, viz., 
M ish this being of considerab'e interest, we give a short abstract of it 

low :— 


666. — "improvements in electric te h printing receiving instruments." 
F. H. W. Wiggins. Dated January 15th, 142707 ane нь чымы Das type wheels 
diiven by clockwork, and controlled by an escapement, the lever of which is 
actuated by the polarised armature of an electro-magnet excited by alternating 
currents. The printing magnet is actuated by a prolonged impulse. The 
escapement wheel, of particular form, is attached to a shaft and is controlled by 
the anchor actuated by the polarised armature oscillating between the poles of 
the electro-magnet. The escapement wheel is connected to the driving 
mechanism through the coiled spring and pinion, which fits loosely on the shaft, 
but is limited in its motion by stops; recoil is prevented by a fine ratchet wheel 
and pawl. The clockwork is provided with means for winding up without inter- 
fering with the working of the apparatus. Inking rollers bear lightly on type 
wheels attached to a boss, and sliding on the escapement shaft. A collar with 
the stop prevents the type wheels from sliding along the axis. The wheels are 
connected to the axis by the pin which is attached to the axis, and a'so engages 
in holes in one of the wheels. 6 claims. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of there Specifications may be obtained of Messrs. W. P. Toompson 
and Co., 899, High Holborn, W. O., and at Liverpool, Manchester, and Birming 
ham, price, post free, 9d. (in stamps). 


1887. 


29,606. “improvements ia neotio telegraphy and telephony.” 0. J. Ledge. 
Dated December 18th, 1897. Relates to a stays of signalling by means of 
magnetic induction transmitted from a horizontally placed ring or coil of wire 
spread over as lerge an area ав possible and received by a similar ring, or, if the 
ring be not out of the same dimensions, it is syntonised so as to respond to the 
magnetic impulses emitted from the transmitting ring. The specification 
describes the use of alternators, induction and Tesla coils, batteries and 
rotating commutators, vibrating strings with contacts, and other methods of 
generatiog the sudden, periodic, or alternating fluctuations of current necessary 
to produce the magnetic waves. A simple form of the transmitting and re- 
ceiving arrangements is shown in which is the horizontal fleld coil, an alter- 
nating generator, the transmitting key, a condenser, period-adjusting device 
consisting of a solenoid and movable core. At the receiving station a tele- 
phone is shown in place of the key, and two parallel coils in place of the adjust- 
ing solenoid and core. The coils may be formed of a single ring of uninsulated 
wire raised above the ground, or of insulated wire laid on or sunk into the 
ground. Where space is limited, a coil of wire may be employed with or without 
a magnetic core. When a core is employed, it may have a central flue for heating. 
The coils may be placed round or in lighthouses, ships, &c. In some forms of work- 
ing a duplicate of the coil may be formed with a closed magnetic core, this coil 
being always in circuit when the transmitting key is at rest. ihe system may be 
arranged with a microphonio transmitter. At the receiving station various 
forms of telephones may be employed, both in series and parallel to the con- 
densers, and also a tone telephone consisting of a magnetic fork of adjustable 
pitch attached to a sounding board and haviog an indacing electro-magnet 

etween its prongs. In a second form a polarised electro-magnet has a reed 
armature carried by the free end of the polarising magnet. Various means of 
sending a call are described, including she high notes produced by the oscilla- 
tions of induction sparks. Phonoporic and telephonic relay apparatus and 
relays for recording signals are referred to. The provisional specification also 
refers to the use of coherers in the receiving circuit. 10 claims, 


28,688. "improvomente ln methode of and means for N 
current 


ee machines or distribution systems.” "The British Thomsoa- 
Houston pany, Limited. (Е. W. Rice.) Dated December I4th, 1897. Relates 
to regulating or compounding alternators, rotary transformers, &c. In a 


dynamo the field coils are energised by an exciter without rectifying any jy art of 
the main curren', which is connected with the armature coils ot the exciter 
either directly or through & suitable inductive connection. The connections 
between the armatures are so made that the polarities induced in the exciter 
armature are of opposite sign to the adjacent field poles and somewhat ahead 
of the fleld magnetisation. In some cases the polarity may be of like sign. 
The machine is thus compensated for variations of load and also for variation 
of lead and lag in the main current. One arrangement is shown in which the 
field coils are in series, and are supplied from the commutator. Tbe armatures 
are mounted on the same shaft, and the main current flows through exoiter 
armature connections being made at points on the same, When the armatures 
are mounted on the one shaft they must be driven synchronously or at suitable 
relative speeds depending upon the number of field poles. This method of 
regulating may he employed in multiphase machines and systems and for 
motors and the like. 1] claims, | 
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26,666. ‘improvements in or relating te electrical transtormers.” The British 
Company, Limited. (W. B. Moody.) Dated December 14th, 1897. 
Relates to the arrangement of the coils on a single- circuit соге so as to give 
satisfactory regulation when the load becomes unequal on the different 
branches of a three-wire system. An arrangement is shown with a two-wire 
system supplying the primary, the secondary of which is connected to a three- 
wire system, The two primary coils, one on each leg, are connected in series. 
The secondary is divided into coils, 1, 2, 3, 4, which are connected in pairs, the 
coils of each pair being mounted on separate legs. The coils, 1, 4, are con- 
nected between the flrst main and the neutral wire and the coils 9, 3, between 
the second main and the neutral wire. The coils should be at a substantially 
equal inductive resistance from the primary. Transformers may be similarly 
arranged when both primary and secondary are three-wire systems, or where 
the primary is a three-wire and the secondary is a two-wire system. 6 claims. 


28,687. “improvements in asd rotating w dynamo-electric machines asd elec- 
trie motors fer electric railways.” The British Thomeon-Houston ay, Limited. 
(E. D. Priest.) Dated December lith, 1897. Relates to the construction of 
dynamos and electric motors, and more particularly to the armature shaft 
bearings and means for lubricating the same. The invention is described in 
connection with an electric railway motor. The fHeld-magnet frame is con- 
structed in two parts enclosing the armature; these, when bolted together, are 
supported atone end by the car axle, and at the other by a spring-suppo 
bar on the truck. The bearings are mounted in boxes detachably secured to 
the lower half of the field-magnet frame. The boxes are provided with 
inwardly projecting lugs, forming guides for the brasses which are provided 
with adjusting screws capable of being locked at their outer ends by cotter pins. 
The bearing-box is divided into two communicating compartments each of 
which is packed with cotton waste saturated with oil. To prevent oil from 
working into the motor, a flange or lip encircles the oil-thrower on the armature 
shaft; in addition to this, a second oil-thrower is mounted on the said shaft and 
enclosed in a small auxiliary chamber communicating with the outside of the 


motor. 9 claims. 


29,699. ‘improvements in the method of and meane for br alterna 

taduction motors." The British Thomson-Houston Company, Limited. (E. W. 
Rice.) Dated December 14th, 1897. Relates to a method of and means for braking 
an electric car or other mechanism driven by one or more alternating current 
induction motors, which method depends upon the conversion of these motors 
into generators. For this purpose & switch is provided for cutting off the power 
circuit from the induction motors, and for connecting them in & local circuit 
containing resistances and a phase setter in the form of a synchronous machine 
with continuous field excitation, driven from the armature shalt of one of the 
motors. Thesynchronous and induction machines are so designed or geared 
that the latter will be driven above synchronism, when they will act as genera- 
tors supplying energy to the local circuit. 8 claims. 


29,689. “ 1 in electric are lampe." The British Thomsen-Houston 
Company, Limited. (E. Thomson and C. E. Harthan.) Dated December 11th, 1897. 
Relates lo arc lamps. Aclutch lamp with enclosed arc is arranged as shown in 
section, especially to work on constant potential mains. A series resistance is 

laced within a casing which is open above and below. A series solenoid is secured 
in an iron casing and acts to lift a tubular core attached to a tube which slides 
verticaliy and contains the upper carbon. This tube is connected to two 
angular (Керн which carry jaws and are pivoted to a yoke movable vertically on 
fixed guides. When the core, tube, and the angular levers are raised, the jaws 
grip and lift the carbon: when these parts are lowered sufficiently, a yoke is 
stopped by the heads of the guide-rods and the jaws release the carbon. The 
upper carbon is inserted in a weighted socket provided with projecting springs, 
and sliding in the tube. The upper end of this tube is attached to the piston of 
a fixed dash-pot. Or the tube may carry a crosshead supporting two dash-pote, 
below which plungers are tixed. A lateral opening ín the tube affords access 
to the upper carbon for the purpose of removing it if broken. The lower carbon 
is placed in & detached split socket, and is then pushed up through a short 


insulated tube in а yoke, and the socket is secured by a screw cap. The short’ 


tube is tapered so that it compresses the socket on the carbon. The inner 
globe rests on the short tube in the yoke. Its neck is within a cap fixed thereon, 
and is secured by coiled springs. which are pressed against it by raising a 
bevelled ring within the cap by means of & screwed sleeve. The ends of tke 
springs engage the fixed parts to prevent turning. The outer globe is secured 
in a cup supported on a yoke on beaded rods, which slide in tubes and serve to 
support the globe ina lowered position. The cup is made with bayanet slots, 
and, when raised and turned, it receives and enge ges pins on an extension on 
the yoke. The globe is thus held up against a cover, which is pressed down һу 
springs. 10 claims. 


29,688. “i ia and relating 10 eee - electric machines and 
moters.” The toh Thomeon-Houston Company, ed. (E. D. Priest.) Dated 
December 14th, 1897. Comprises various detail improvements in the construc- 
tion of dynamos and motors, more particularly such as are designed for pro- 
pelling vehicles on electric railways. The field magnet frame is cast in a single 
piece, and is provided with removable frame heads which completely enclose 
the ends of the motor. The bearings are formed by inwardly projecting parts 
of the frame heads, which support the brasses and extend under the overbang- 
ing ends of the armature winding and con.mutator shell so as to economise 
space. The frame head is formed on its inner side with curved flanges, which 
receive the oil cast off by the oil throwers and, in the latter case, direct it into 
the external cup: timilar provision is made at the opposite end for receiving 
the oil from sn oil-thrower. A cover encloses a chamber in which are placed 
oil and waste for lubricating the armature shaft. Dust is excluded from the 
shaft by a spring cover. Each of the fie'd poles is surrounded by a cast-metal 
spool or by a sheet-metal punching which supports the coil. Laminated pole- 
pieces are secured to the field-nagnet by bolts; the lamingm of which they are 
composed have their curved edges partly concentric and partly eccentric with 
the armature. The armature has a laminated body mounted ona sleeve formed 
at one end with а flange. between which and the head it is clamped by a nnt. 
An extension of the flange forms a support for the overhanging ends of the 
armature conductors The commutator segments are mounted on а chell 
secared to the shaft, and are held between a bevelled extension and an adjust- 
able clamping-ring. Doors are provided for obtaining access to the commuta- 
tor or field coils. The brush holders may be carried by a ring mounted on the 
inner side of the frame head. and capable of being rotated so as to permit of 
the brushes being inspected, but normal y held in position by a locking device. 
The brush boxes or sockets are shrunk on to elliptical studs carried by plates 
capable of being adjusted on the ring. The carbon brushes are maintained in 
contact with the commutator by spiral springs. For the purpose of dismount- 
ing the armature for repairs, the motor is placed on a truck running on rails in 
& suitable framework; thearmature shaft is supported between a tixed and an 
adjustable centre, as in a lathe, and after unscrewing one of the frame heads 
the field magnets are moved aside on the track. 18 claims. 


28,696. “improvements ia electric beaters or rheestats." F.Kraemer. Dated 
December lith, 1997. The resistances used are thin carbon rods supported by 
being embedded in composition in a metal case or tube. A flat case of iron, 
with two gauze sides, may be used. The composition used must have a similar 
Coefficient of exparsion and. ontraction for temperature variations to thas of 
the carbons, and for this purpose there may be used a mixture of 10 parts of 
baryte to one of silicic acid by weight in a placid state. Or six parts of 
рае granite, two of pebbles, and one of lime,silicic acid, and dextrin may 

used. The carbons are attached to terminals by wires passed through per- 
forations in the carbons and fixed by metal clasps. They may be connected in 
series, and to the studs of a rotatable switch, by which any number of the 
carbons may be placed in a circuit. 4 claims. 


29,666. “improvements in switches." G. Ritter. Dated December 
Sth, 1897. Relates to telephone exchange systems in which a central line 
battery is employed and also a central battery either between the plugs or in 


a branch for use with the olearing-out indicator. An arrangement is shown 
when metal and earth circuits are employed. The subscriber's indicator is 
provided with a resetting coil automatically operated by the insertion of the 
answering plug. The clearing-out indicator bas an automatie resetting coil 
momentarily put into circuit by a switch when the magnet is excited by the 
insertion of the calling plug. The insertion of the calling plug by means of 
the magnet and switch cuts out the operator's telephone and inserts the coil 
of the clearing-out indicator. The apparatus is also arranged for use with 
alternating currents, in which case the magnet is duplicated, one armature 
paying between the two magnets, and having & dash-pot air case. In the 
case of metal loop circuits, similar arrangements to the above-described are 
employed, but the plug seats are provided with switch contacts, which are 
norinally open. 5 claims. 


29,979. “A union box for electric таме fer ightiag, traction, power er 
” F. 0. Візок. Dated December 15th, 1597. Consists of a bok oe cane 
ormed of a raised portion surmounting the opening of a conduit. The case is 
provided with upper and lower perforations for ventilation, and may also bare 
a door for access to the conductors which are preferably brought up into the box 
in arch form. 2 claims. 


28,710. “improvements in electric acoumulaters." D. Browne and Р, Kamperiyt. 
Dated December 15th, 1897. The electrodes consist of a number of . such 
as lead shot, or of grooved cubes, or of grooved bodies of other shapes collected 
together in suitable cellx, and having in them conductors of forked shape or 
8 йк. The eleciroles are separate] from each other by perforated 

ates. 3c aims, 


28,720. “improvements in olestrio beating devices.” F. Le Dated 
December 16th, 1897. Relates to a method of heating by К Жы ы A rod of 
material of high specific resistance is connected between leading - in wires in s 
glass vessel which is filled with an inert gas, or exhausted, and provided with 
end caps. Such devices are used as radiators, in stoves, for warming rooms, 
5 ur рио; Тһе езү material may be silicon er, 

pre: with or without an utinant, and bak 8 
28,251, А D. 1895, is referred to. 2 Ша: i ado i 


28,778. “im ats in ." L. B. Miler. Dated December 16, 
897. Coherers for receiving Hertzian wave signals are preferably mounted on 
taut wires which can be agitated for de-cohering by means of @ serrated or 
milled bar. The milled bar is pivoted to a trembler bell lever and oarries an 
adjustable guide stirrup. The coherer may be in the form of a metal tube with 
a central insulated wire passing through, or the coherer may be pivoted so as to 
be rotated by the motion of а solenoid core or by the expansion of a wire under 
the influence of an increase of temperature. The provisional specification 
refers to magnet'c filings being de-cohered by magnetic attraction. 3 claims. 


29,921. “improvements in electric ” Т. И. Sohiadier . Dated 
December 16th, 1697. Heating wires are embedded in a refractory insulating 
material npon which a metal casing is afterwards cast to form a smoothing-iron 
or other heater, the insulation being lefs partiy uncovered on one side, where 
he wires project. 1 claim. 


826. in econducters fer electrical 
28 mproverents so b ое edge ve 


mash meters, aed ether oclectrical apparatus. 

December tae Relates to electric conductors for use in the construction 
of dynamos, motors, transformers, telegraph apparatus, bells and signale, 
regulating devices for electric light and power machinery, measuring and 
testing instruments, and other apparatus, the action of which depends upon 
electro-magnetic induction, are made in whole or in part of a material, such as 
iron or ateel, which has a high degree of magnetic permeability. The necessity 
for using separate magnetic parts, such as the cores of dynamos and trans- 
formers, is thus obviated. A conductor is shown com of concentric tubes 
of soft iron wi h intervening layers of insulating material, and a similar con- 
ductor is also being divided into two halves separated by an insulating layer. 
The application of such laminated magnetic conductors to the construction of 
transformers, dynamos, and motors, is described in the specification 9 
claims, 


29,836. ''improvements in asd relating te electric heaters.” Е. F. Porter. 
Dated December 16th, 1897. Relates to a means for heating by electricity. 
Heating wires are embedded in enamel on the blades of a rotary or recipro- 
cating fan, operated by an electric motor, and the supply of current to both 
heating-wires and motor may be controlled by a curved thermostat strip 
linked toaswitch. A handle connected with the strip is movable along a scale 
to adjust its position for any desired temperature. Specification No. 5,595, 
A.D. 1891, is referred to. 6 claims. 


29,962. “Anew or 9 5 duct for electric raliway leaiís, aed 
a contact slide to work . Н.Т. Meer. Dated December 16sh, 1897. 
Relates to improvements in electric railways. Conductors are set in insulation 
on the under face of an over-hanging rail which forms one side of the conduit 
opening. The conduit is formed of the sectional inverted U-shaped rail which 
is supported by the side and the side, the upper edge of which forms one of the 
running rails of the track. The opening in tbe conduit is closed by a number 
of pivoted flaps wh'ch are held in their closed position by means of springs. 
The collector consists of a bent insu!ated conductor provided on its upturned 
end with contact runners, and on its outer end with & screw coupling for eon- 
necting to the vehicle. The rod is rectangular in section where it normally 
passes through a rectangular hole in tbe runner block, but it is ci'cular in its 
upper portion so that, on depression against the spring it can be turned through 
& right-angle and the collector removed from tbe conduit. The provisional 
gpecitication describes a modified form of irremovable collector connected 
to the vehicle by a spring and ball joint, whilst the collector гой is magnetised 
by an outer coil of wire, and the supply leads are covered with iron to produce 
a magnetic contact. 2 claims. 


29,994. “Improvements in asd connected with electric locomotives.” И. E. 
Heys. (J. J. Hellmann.) Dated December 18th, 1897. Consists of a steam and 
electric locomotive in which the dynanios for generating the current are driven 
by steam turbines. The dynamos are separately excited, and a rheostat is pro- 
vided by which the current in the exciting circuit is regulated and the loco- 
motive thereby controlled. The motors may be arranged either on the axles of 
the locomotive or on those of the train. The exhaust from the turbines may 
be used for blast purposes, or air from a fan driven by a turbine provided for 
driving the exciting dynamo may be employed. 2 claims. 


$0,029. * improvements in prepald clectrio meters.” A. Soames and C. W. 8. 
Crawiey. Dated December leth, 1897. А ratchet wheel is driven by а 
beam which carries а pair of bulbs containing resistance coils, and connected by 
a tube containing mercury. The expansion of the air in one bulb by the 
heating effect of the contained coil drives the mercury to the opposite end of 
the tube, till it overbalances the beam and the circuit is switched into the other 
coil. The motion is transferred to the whee! through a concentric arm beari 
а spring pawl with engaging bit. The pawl when free dces not touch the wheel, 
but is applied as the rocking beam moves in the driving direction by means of а 
spring finger which depends from a rod on tbe beam. but before the movement 
begins. clings to a fixed hook. After the engagement of the pawl, a fork on the 
beam strikes the T-end and drags it to the limit of the stroke. The maximum 
feed oecurs when there is no lost motion between the fork and T-end, bot 
whether this feed or less is given depends on the strength of the current 
because the pawl arm is attached to a balancing system of weighted and mag- 
net e arms. 5 claims, 
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of the respective countries prescribe. With us, £1 shares 
and any desired amount of capital, however small, are not 


. only allowable and legal, but are freely sanctioned by com- 


mercial usage; in Germany, on the contrary, the lowest 
value for shares is £50, and for subscribed capital is £50,000. 
It will be seen at once that in Germany the class of investors 
to be appealed to differs entirely from that open to 
company promoters in Great Britain, and necessarily a 
more select and restricted class, or, in other words, a 
more moneyed class has to be depended upon in the former 
than in the latter country. The British system, with its 
thoroughly democratic limits of share values and subscribed 
capital, would be much preferred in German promoting circles 
to their own system, and efforts are being made with a view 
to altering their company laws in the direction of our own. 
Should these prove successful a boom in new industrial 
and other companies is confidently anticipated. So far, 
therefore, the German system as contrasted with the British 
is obviously more cramped and confined, bnt, at the same 
time, safer and more assured. The obtaining of capital, 
especially for small undertakings, through the ordinary 
channels open to British companies, 1.6, an appeal to the 
subscribing public, is to a great extent olosed. Yet 
undertakings requiring small capital do undoubtedly obtain 
the capital they require in Germany as well as in Great 
Britain, and with probably more certainty and less difficulty. 

How is this managed? In Germany, as in England, 
there are firms and syndicates who control ample capital and 
devote themselves to the work of company promoting; but 
while in Germany they are forced to find a large proportion of 
the capital required from their own resources, i. s., are compelled 
to treat the small enterprises financed by them largely in the 
light of investmenta, in this country the facility and tempta- 
tion afforded by an issue of £1 shares to a confiding public is 
generally too great for these firms and syndicates to reaist, 
and their capital is invested in more extended promotion 
operations rather than in the practical working out of any 
of the undertakings promoted. E 

We now come to the chief advantageous feature presented 
by German as contrasted with British financial conditions as 

ecting their industrial enterprises. In Germany most 
of the leading banks have what might aptly be called an 
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industrial side, and there are algo not a few purely industrial 
banks. In the case of the former a certain proportion of 
their capital is specially subscribed and held at the directors’ 
disposal for the purpose of taking up and floating industrial 
concerns, while, of course, in the case of the latter nearly the 
whole of the subscribed capital is devoted to this same object. 


The great advantage of the existence of this branch of bank- - 


ing business to induetries lies in the conditions necessarily 
arising therefrom. When money is available and specially 
held for the purpose of being employed in a certain line of 
business, this is stimulated and enlivened thereby ; and when 
industrial enterprises do not spontaneously offer themselves 
to be financed, they are коке. and in many cases the 
germ of an industrial undertaking may be the inquiry which 
set people thinking upon a possible improvement in, or 
derivative of, a manufacturing process. In the second 
place, in the hands of banks the viscissitudes to 
which ordinary company promotion is so largely and 
disastrously liable are generally absent, for the banks 
have not only abundant capital of their own to invest, but 
they have their regular clients with whom to place the re- 
mainder they do not themselves desire to hold, and a Stock 
Exchange quotation follows as a matter of course immedi- 
ately on flotation and the issue of shares, which is by no 
means the case here. Vendors, although they cannot expect to 
command the inflated paper prices, which they obtain on 
this side, nor the proportion in actual cash, find no diffi- 
culty in realising the paper which they do receive as the 
shares have an immediate market value, Practically the 
only Ре to the limited liability company, ав we under- 
stand it, existing in Germany, is the private syndicates or 
associations which are often formed in a voluntary way for 
the purposes of promotion between people interested in in- 
dustrial and commercial undertakings, and in which the 
general public has no part or interest. 

On the whole, the beneficial modifications which might 
be borrowed from German practice and grafted on our own 
are practically limited to those regulating the mutual rela- 
tions between our banks and industrial undertakings— 
either by the introduction of purely industrial banks or the 
allocation of portions of the ordinary bank funds for invest- 
ment in industrial concerns and their promotion. The 
freedom of our system of democratic subscription of capital, 
with its broad basis of popular support, would be very dis- 
advantageously exchanged for the narrower, if sometimes 
safer backing, of capitalists powerful enough to become 
financial monopoliste, the undesirable character of whose 
inflaence, in the case of nascent Colonial enterprises, has 
been ко prong animadverted upon quite recently by Herr 
Eugen Wolff with reference to the Northern Cameroons. 


Іх the profession of Civil Engineering 
professional etiquette is closely adhered 
to, because the industry is one which 
has been carried out on formal lines for the last hundred 
years. In the course of the training of young men as 
civil engineers they come into contact with an established 
practice, and from the moment they enter their offices in 
Westminster they are imbued with the best traditions of 
the profession. Doubtless in course of time our electrical 
industry will have sufficiently aged to provide a similar 
training for the young men entering its ranks. At the 
present time, however, the juvenility of the industry is such 
that the training of the young men is of a very hetero- 
geneous character, and the opportunity of joining engineers 
of years’ standing is only just being afforded to them. It 
is therefore not surprising that there are a number of young 
gentlemen in the profession to whom the tenets of profes- 
sional etiquette are absolutely unknown, with the result 
that they indulge in modes of procedure which the members 
of the older branches of the profession would view with 
horror. For instance, we actually know of a case that has 
occurred this month where a sub-committee of a municipality, 
after inviting terms from a limited number of consulting 
engineers, made a unanimous choice. They fixed upon one 
who, in the opinion of the leaders of the profession, would 
most worthily have fulfilled the trust reposed in him, and 
would most efliciently bave executed the work. Between 


O Tempora! 
O Mores! 


the time of the unanimous choice of the sub-committee and 
the presentation of their report to the full committee, two 
among the disappointed candidates engaged в commercial 
traveller in the district to throw mud at the engineer chown 
by the sub-committee, and another of them actaally had 
the effrontery to remind a manufacturer in the district of 
former orders, with the object of showing him that ther 
would be no encouragement in future for them to recom. 
mend his material, unless he withdrew his support of th 
engineer chosen. In taking such a step as this, the dis 


appointed engineer betrayed a notion of his functiom 


which made it obvions that he was quite unfit for the 
of consulting engineer. 
trust reposed in him by his clients is one who does his duty 
without fear or favour, and if, in the execution of that 


duty, he has to allot a contract to his deadliest enemy, he - 


should do so without the slightest compunction. 


— —— — — 


Ir is to be expected on theoretical: 
grounds that leakage currents from electric - 
railways will have в corrosive action on - 
underground pipes, and more than one investigator in the 
United States, the land par e»cellence of the electric railway, ` 


Electrolytíc Corrosion 
of Water-pipes. 


has shown that serious corrosion does actually take place. A 
common device adopted to abate the nuisance is to connect 
the pipes near the central station to the negative bus bar, bnt 


that this is an altogether inadequate remedy is shown іа а . 


remarkable manner by some recent investigations carried out 


by Prof. Lucien Blake at Kansas City, U. S. A. Prof. Blake ;- 
has made numerous measurements of the resistance of cast- -- 


iron water mains, and he finds that the greater part of their 
resistance, which is by no means small, is concentrated at the 
joints, 
ance of the jointa formed from 80 to 96 per cent. of the 


The engineer who best fulfils the - 


In several cases examined, he found that the resist- -. 
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whole resistance of the line of pipes. This fact has а mt 


important bearing on the question of electrolytic итш iv: 


Bonding the pipes to the negative bus bar increases 
current in the pipes, and though it reduces the outflow of 


current from the pipes near the power station, it increases the . 


shunt currents which must necessarily pass round joints of 
high resistance. Hence the corrosion near the joints of the 


pipes is increased in proportion to ita decrease in the danger 


area near the station. Prof. Blake says :— 


Electrolytic pittings were found on many sections near the joints, > 
only on the positive side, where the carrent was shunted around the ., 


joints. Some of the pittings were j inch deep. The interior of the 


pipe could not be examined. Again, a length of 6-inch cast-iron main 


was taken up in another part of the city, and internal electrolytic 
effects were apparent near the joint. A chemical analysis of the 


material dug from pits gave 22:3 per cent. graphite, 49°7 per cent. "n 


iron. A second length was removed and broken into, and a fresh 
fracture revealed internal electrolysis by the discolouration of the 


iron where the pitting was taking place, and which was already 1 inch 


deep, beginning from the inside. А number of similar cases were 
diecovered, and are convincing proofs that cast-iron mains cannot 
convey currents without electrolytic damage, when these mains form 
part of the return circuits of electric railways. 


It appears also that coating the pipes with asphaltum doe 
not protect them from corrosion. Under the asphaltum, 
which remains bright and apparently intact, pittings were 
found, and a fresh fracture or a careful scraping away of 
the coating revealed spots of graphitic structure, left by the 
electrolytic action on cast-iron. These and other investiga- 
tions are making it more evident that it will be necessary to 
keep the leakage currents out of underground pipes; an 
this, of course, means that return currents from the rails 
must not be allowed to enter the ground except in amount 
so small as to ba harmless, This cannot be effected {by the 
moet perfect system of bonding the rails. The only feasible 

lan at present known ap to be the employment of 
insulated return feeders. The exhaustive investigation of 
the mathematics of return feeders, by Bohm-Raffay, which 
we recently published ia the ELECTRICAL REVIEW, shows 
that the number and cost of these return feeders are not by 
any means prohibitive. He shows that a comparatively 
small number of return feeders will bring about a very 
large reduction in the potential difference between the rails 
and the ground, and as the insulation required is very smell, 
its cost will be small, and all the oables may be safely laid 
in a single conduit. 
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APPARATUS FOR USE IN EXPERIMENTAL 
FUSED ELECTROLYSIS. 


Br ALEC. A. BEADLE. 


(Concluded from page 84.) 


Ir а small special furnace is required for moderate temp- 
eratures in a great hurry, it can be cast roughly in Portland 
cement (with a little silver sand), and can be bored and 

before it is allowed to properly set. It should then 
be round with stiff iron wire and dried gently, after 
which it will stand heat, if carefully applied, better than 
would be supposed. For very small preliminary experimenta 
in porcelain crucibles, it is often best to simply place the 
crucible in a retort stand, with a sheet of asbestos cloth 
round it, hold the electrodes in clamps above it, and heat by 
means of a clear Bunsen burner placed beneath. 

With regard to crucibles, it is essential, first, that they 
shoald not crack or break when heated with a heavy weight 
of salt or metal inside, and secondly, that they should not 
be too porous, so that the ealts leak through and get into the 


There are many kinds of olay crucibles. For very small 
experiments ain ones should be used, and the author 
recommends the use of good thin ones, as they can be used 
several times, whereas the cheaper ones often stand only 
once, For larger experiments. Battersea round olay ” stand 
fairly well, also those made for melting iron in, and 
“ Battersea furing pots” are very fairly non-porous, and of 
& very convenient shape. Orucibles for gold melting are 
expensive, but for small experimental work, where a strong 
=e adim clean crucible is required, they are invaluable. 

plumbago crucibles are most usefal where the crucible 
itself is quired to be made the cathode. A small hole out 
into the edge, and filled with lead, into which is placed a 
clan copper or iron wire, serves as в connection; or 
iron wire may be bound tightly round the crucible, and 
covered with asbestos paper, or the wire may be screwed 


- with a bold thread, and tapped into the bottom of the 


тибе, Pare carbon crucibles can be quickly made to 
ader by Le Carbone, 86, Lime Street, E О. 

The canstic alkalies may be melted in iron crucibles, 

cast-iron being the most suitable. They are not, however, 
made in many sizes, and the stamped ones are too thin to be 
of much service. ! 
_ If it is required to make a long-continued experiment 
ina olay crucible, it is a very good plan to put it into 
а cast-iron case, just made to fit, filling in between with one 
of the cements described later. 

Since there is some difficulty in boring holes in the bottoms 
of crucibles for the introduction of electrodes, &c., if many 
are likely to be required, it is as well to have them specially 
made, Fig. 10 shows a very useful form, in which any 


Fra. 10. Fra. 11. 


ла равоў іп the bottom will be firmly held; it may be 
іп an iron case (т) as shown. Earthenware jampots 
and salt-jars placed in well fitting iron cases, sand being 
paced between, make admirable crucibles, and will stand 
t dull red heat perfectly for a long time. 

Now, with regard to cements and lutings, there are many, 
bat few need be mentioned. | 

‚ Ordinary Portland cement, made with a fairly strong solu- 
ton of todium silicate, makes a strong cement for luting 
tkctrodes into the bottoms of crucibles, and is not very 
Poros, Fireclay and silicate, plaster of Paris and silicate, 
Ш erve a similar purpose. А sort of putty, which will 


keep soft for weeks, can be made by mixing a strong solution 
of silicate with either powdered asbestos or powdered mica ; 
this can be used for lating gas-tight jointes, &c., but should 
be very carefully dried by heat, as in drying it is apt to blow 
bubbles, and become very porous. 

When the electrodes are metallic, no difficulty is expe- 
rienced in making connection on to them, but when they are 
of carbon it is not so easy. If the carbons сап be made long 
and the ends brought well out of the furnace, ordinary clamp 
connections may be used; if the connections have to be 
made in a hot place, fig. 11 shows a very simple method of 
making them. a is the carbon to which connection is to be 
made, в is an ordinary gas barrel reducing socket into which 
the carbon is placed, cement is pushed in at D and molten 
lead ran in ato. Oonnection is then made to the main 
circuit at the upper and cooler end of the iron tube. 

The lids for crucibles may be made of thick asbestos mill- 
board, mica sheet or thin firebrick tiles, which are made in 
several sizes, and easily procured from laboratory furnishers. 
These, with the help of retort stands, may be made to sup- 
port the electrodes, | 

The material of which the electrodes should be made 
depends, of course, upon the work that they are required to 
do. For cathodes, iron stands well in the fused alkali chlo- 
rides, for the electrolysis of caustic alkali or of lead chloride ; 
carbon stands for that of lead chloride or zinc chloride, but 
is not recommended, as а spongy deposit is the result, Iron 
cannot be used for zinc, as it alloys rapidly with it. The 
metals which it is desired to deposit are often best, thus lead 
for lead, zinc for zinc, cadmium for cadmium, &. As a 
cathode, copper acte similarly to iron. As an anode, carbon 
stands perfectly in the alkali chlorides, and iron in the caustic 
alkalis. Nothing seems to be able to withstand fused 
nitrates. A 

Porous partitions, bella for collecting floating alkali 
metals, &o., are very difficult to constract satisfactorily. 
Ohlorides slowly dissolve and disintegrate fireclays; alkali 
metals act upon them, chlorine or other hot halogens rapidly 
corrode metals, even when perfectly dry. Compressed meg- 
nes ia or quick lime may sometimes be brought in for use as a 
porous partition. S> little apparatus is at our disposal for 


. such work, that it is found that domestic utensils of all kinds 


may be brought in to serve some useful purpose. Eaamell sd 
cast-iron pails and enamelled wrought-iron ware of various 
kinds are all useful às crucibles. Saucepans, garden flower- 
pots (for porous pots), &c., may be made useful, and, 
in fact, it is well to have a good mental catalogue of every- 
thing in commerce which is capable of serving a useful 
purpose. | | 

Not every experimenter has gas laid on in sufficient 
quantity to supply furnaces, even if he has it at all, and it is 
therefore important to look round at the various forms of 
bydro-carbon burners which can be easily and safely used to 
supply the necessary heat. 

The well-known Swedish paraffin blow lamps, made by 
Meears. B. A. Hjorth & Oo. Stockholm (London agents, 
Messrs. Moeller & Condrup, 78, Fore Street, E. C.), are most 
useful and efficient in this t. Their t wo- pint inclined 


Aetna" is the best all-round, and is illus in fig. 12, 


being shown blowing into one of Fletcher's round furnaces 
adapted to the circumstances. These burners are very 

werful, and perfectly safe. Their heating power can only 
be determined by experience, but one is roughly capable of 


fusing j pint of salt in about 40 minutes. They oan be 


used with almost any kind of furnace; the author has, b 
means of two, heated a muffle 64 inches x 44 inches х, 8 
D 
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inches to cupelling temperature in half-an-hour. Two will 
melt about 8 lbs. of copper in one hour. For larger work 
or higher temperatures Nelson’s automatic benzoline far- 
nace" will be found most useful. 

It will be noticed that in the furnaoe shown in fig. 9, 8 
furnace door is provided to put in the place of the burner 
when the latter is removed, go as to prevent draughts of cool 
air blowing in and cooling the crucible when the burner is 
removed. This is because the current, when once started, is 
often sufficient to keep up the supply of heat for the furnace, 
a method of heating which, on a large scale, will probably 
prove economical. In small laboratory experiments, each 
pound of salt in the crucible requires from 100 to 300 watts 
to maintain it at a red heat. 


[ERRATUM.—ELECTRICAL REVIEW, January 19th, p. 83. 
Figs. 2 and 8 were wrongly placed and numbered. That 
marked fig. 2 should be fig. 8, and vice versá.] 


ON FRICTION LOSSES IN DYNAMOS. 


By ALFRED HAY, B.Sc., МІЕ E. 


A CONSIDERABLE amount of uncertainty and misapprehen- 
sion still appears to exist among many electrical engineers as 
to the laws which govern the mechanical friction losses 
occurring in dynamos. One or two examples of the con- 
fused state of knowledge on this subject may serve by way 
of illustration. 

To take an instance which is now several years old, we 
find Mr. W. B. Esson, in his classical paper on “ Some Points 
in Dynamo and Motor Design,” * referring to the magnetic 
pull on the armature of a single-magnetic circuit dynamo, 
and stating that this pull leads to excessive beating on 
account of the increase in the friction loss due ѓо increase of 
pressure on the bearings. 

As, however, it seems hardly fair to oriticise a statement 
made as long as nine 
recent instances containing the game fallacious doctrine. 

In his admirable treatise on Continuous Current 
Dynamos,” published last yeart, Mr. J. Fischer-Hinnen not 
only makes the friction loes depend on the pressure on the 
bearings, but introduces a definite coefficient of friction, and 
explains how the tension of the belt is to be taken into 
account in calculating the friction loss. 

To come down to a still more recent date, Prof. F. G. 
Baily, in his interesting article on “The Testing of 
Hysteresis in Armature Cores,”{ makes the statement that 
“for the bearing friction to be constant the load on the 
bearings must be kept accurately constant.” 

The above examples will suffice to show how wide-spread 
is the notion that the friction loss depends directly on the 
bearing pressure, and that any cause which increases this 
тараг as an increase in the tension of the driving 

lt, or a slight want of symmetry in the magnetic field— 
will also increase the friction loss in the same ratio. 

In 1888 and 1884 Mr. Beauchamp Tower published the 
resulta of an elaborate series of tests on the friction of 
journals,§ and a glance at the figures obtained by him is 
sufficient to show that, for a given speed, the friction loss 
does not vary appreciably with the load which the journal has 
to bear. In other words, assuming that the supply of 
lubricant is plentiful, there is no such thing as a definite 
constant coefficient of friction connecting the preesure on the 
bearing with the tangential resistance to motion. 

The friction loss is, in fact, a problem concerning the 
behaviour of a thin film of viscous liqnid. With proper 
lubrication the journal is oompletely separated from its 
bearing by в thin film of the lubricant, and the loss of 
energy is due to the tangential stresses in the lubricant, and 
not to abrasion between two solid surfaces. An elaborate 
theory of lubrication, based on the hydro-dynamical equations 


Journal J. E. B., Vol. xix., p. 125, 1890. 
“Continuous Current Dynamos, by J. Fischer-Hinnen. London: 
Biggs & Oo. 
Тав Electrician, Vol. xliv., p. 323. 
Proc. Inst. Mechanical Engineers, 


years ago, we shall take two more 


for a viscous fluid, was published by Prof. Osborne Reynolds 
in 1886,* ary ain у him to the experimental rema 
obtained by Mr. Tower. 

The most recent experiments on friction losses in dynamo 
are those carried out a few months ago by G. Dettmar. 


They go to confirm the results obtained by Tower, and show: 
| the limits occurring in practical : 
working, the Іова due to friction ія, for a constant speed, ам 


conclusively that within the limits 


with a properly lubricated bearing, guste independent of th 
load. Two further results of interest are established by 
these experiments, viz, that the power lost by friction in- 
creases as the 1'5th power of the speed, and that, between 
the limits of 15? and 50? О, it varies inversely as the 
temperature, 

It is probable that with the modern forms of self-ciling 
bearings, in which a cael supply of lubricant is alwa 
maintained by rings dipping into an oil well and slowly 
carried round by the shaft, lubrication is much more perfect 
than it was in t 


ascribed to imperfect lubrication, or insufficient care in 
bedding the journals, rather than to 
due to a want of symmetry in the field. 

A very interesting experiment bearing on this point is 


recorded by Dettmar.] A large eight-pole generator was run - 
во as to produce a very . 
strong downward pull, and the power required to drive it . 
was carefully measured. The topmost pole was then excited, 


with its topmost pole not exci 


while the lowest pole was left unexcited, so as to relieve the 
pressure on the bearings. Not the slightest change in the 
power required to drive the machine could be detected. 


It is extremely unlikely that any pull re to a want of 


symmetry in the field will ever exceed 

leaving one of the poles unexcited. Hence, if it is f 
that the machine runs cool when not excited, but that heating 
of the bearings takes place as soon as excitation is allowed to 


take place, then this result must be regarded as due either to 


bad workmanship or defective lubrication. An increase of 
reassure on the bearings cannot, by itself, cause increased 
eating if the journal is properly fitted and lubricated. 


MUNICIPAL TELEPHONY. 


To the Municipal Journal of the 19th inst, Mr. A. К. 


Bennett contributes an article on “ Municipal Telephone." : 


He anticipates that within a few days of the ap 


the article Glasgow will have received ita license, the den) 


which has occurred since the passing of the Act being “dae 
chiefly to the inertia inseparable from Government depart- 
ments.” Mr. Bennett gives some particulars of the progres 
in Guernsey, and recommends | authorities who contem- 

late taking advantage of the Telegraph Acts, 1899, to send 
н жуш there to test the working and examine the 


accounts. He thinks that the threadbare bugbear of the ` 


evil of two exchanges in one town need not canse aly 


alarm, because at present important eubsoribers are kept · 


во busy that it is often impossible to get connection with 
them,” whereas if connected | 
rates would permit, there would be two channels instead of 
one. Moreover, the duplicate connections would guard 
against the interruptions from breakage of wires or other 
accidents. The privileges of & municipal service are ref 
to, and “a word of warning” uttered on the subject of 
underground wayleaves, which are described as the most 
valuable asset that local authorities The reductions 
in charges recently made by the National Telephone Com- 
pany are criticised, and “the new tariff, highly as it has been 
vaunted,” is said to compare 
in force in Guernsey, and also with that which has been 
approved by the Tunbridge Wells Town Council for their 
intended exchange.” | 
The article concludes with the statement that “there 18 no 
indnstry во profitable as telephony. Gold mining is noi 


* Phil. Trans., 177, pp. 157—934, 1886. 
T Elektrotechnische Zeitschrift, 20, pp. 380—383, and 397—400. 
{ | Etektrotechnische Zeitschrift, 20, p. 651. 


early machines. Difficulties due to hes - 
ing of the bearings in some of the earlier machines are to be 


the increased pressure „ 


with two systema, as reduced : 


“very unfavourably with that . 


* 
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worthy of comparison with it, and local authorities who go 
into the business with circumspection may look forward with 
confidence to reaping benefits comparable with anything 
derivable from gas, water, tramways, or electric lighting." 
We cannot agree with Mr. Bennett that gold mining 
and municipal telephones are not worthy to be compared. 
Gold mines are known to be of two kinds those from which 
gold is taken out and those into which gold is pnt. It is 
very generally believed that the latter are the more numerous. 
Local suthorities who contemplate taking advantage of the 
Act will, we think, do well to “go into the business” with 
considerable circumspection. 

Contrary opinions may reasonably be held on the question 
whether the telephone service is a suitable service for a 
municipal body to undertake, but there will hardly be a 
difference of opinion on the question that there should be 
ressonable evidence either of the profitableness of any work 
so undertaken, or of its necessity for the general welfare, 
Any evidence which may exist of venil тош nature of 

work is, unfortunately, vitiated by the fact that it 
has not yet been undertaken upon the conditions which will 
operate when municipalities come into the field. In the 

absence of proved results, it is inevitable that the 
expectations of returns must ba the subject of estimate— 
which is generally the case in prospectuses of gold mines. 
The more ine the estimate, the more cautious the wise 


investor. Still more cautious the trustee who is handling . 


money not his own. 
e 


MOTOR-WHEEL FOR VEHICLES. 


Охе of the latest and most original developments of the 

automobile is а motor wheel, which has recently been 

patented by Mr. J. W. Walters, of 302- 

306 W. 58rd Street, New York. The 

following illustrations and desoription 

are taken from the oolumns of the 
entific American. 

The new device stands in a class quite 
by itself, as will be seen from гою 
companying engravings, опе of w 
shows the wheel with ita motor ы 
tæring gear attached to а wagon, an 
the other the same . un- 
utached. In a certain sense it may 
be likened to the steam locomotive; 
for it ія entirely self-contained, and 
although it cannot run alone, and serves 
lo support a part at least of the load 
which it draws, yet it bears much the 
sme relation to the wagon, carriage, 
or other vehicle to which it is fitted as 
the locomotive does to its train. 

The motor wheel consists essentially 
of a heavy wheel which is journaled in 
a stout yobe or fork, the head of which 
turns in a socket. The arrangement is 
timilar to 5 e of 
a bicycle except ins of being 
controlled by a handle bar, the wheel is 
бегей by a wheel, shaft and gear 
Wheels, as shown in the illustrations. 
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wheel is driven through a 
mounted pinion, which meshes 
that is bolted to the spokes 
За, and a сп a age er 
or operating w is within 
reach of the driver of the wagon. 
cylinders are carried horizon- 
on gach side of the fork, 
the crankshaft, upon which is 
keyed a fly-w between them. The | 
motor wheel is built in various sizes, 
fm 1 K., suitable for a bicycle, up to 4 н.р, for a carriage, 
10 o more Н.Р, for a heavy dray or truck. In attaching 
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the motor wheel to any existing vehicle, it is merely neces. 
sary to remove the framework of the front wheels and 
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Fre. 1.—A Оютлснвр Moron-WRXXI., SHOWING тнв MOTOR, 
Fuy-WEERL, anD BrEERING Gran. 


Fig. 2.— Tua Moron- WHEEL AT WORK. 


bolt, the’ steering socket to ће); body of the on, ав 
shown in fig. 2. When the motor wheel is applied to 
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„а light vehicle, it is attached in front, thus transform- 
ing the same into a tricycle. In the case of hansom 
cabs, it is attached at the rear. When it is applied to the 
heavier vehicles, such as express wagons, coal carts, &o., two 
idle wheels are attached to the motor wheel and work in 
unison with it. 

One material advantage claimed for this system is that no 
reversing mechanism is necessary, the motor always running 
in the forward direction. If it is desired to back the car, 
the motor wheel is turned completely round in the steering 
socket and the motor started. It will be noticed that as the 
motor wheel is entirely self-contained and has & single point 
of attachment to thecar, none of the twisting strains, due to 
the irregularity of the road, are thrown upon the motor ; 
moreover, in case of disablement of car or motor, the ease 
with which a change of motor wheels from one car to 
another can be made conduces to facility and rapidity of 
repairs, 


ELECTRIC METERS. 


PROVISIONS with regard to the use, certification, and in- 

ion of electric meters are contained in Seca. 49—59 of 
the Electric Lighting (Clauses) Act, 1899. In view of the 
importance of these instruments, both to the supply com- 
panies and to consumers, it may be useful to draw attention 
to the more important rules and regulations which have been 
made with regard to them. 

It is provided in the first place, by Sec. 49, that unless 
otherwise agreed, the amount of energy варош by the 
undertakers to any ordinary consumer, shall be ascertained 
by means of an appropriate meter duly certified in accord- 
ance with the provisions of the epecial order, ¢g., the 
provisions of the schedule to the Electric Lighting (Ola uses) 
Act, 1899, as modified by any special regulations. A meter 
is said to be “certified,” when certified by an inspector, 
appointed under the special order to be a correct meter, and 
to be of some construction and pattern, and to have been 
fixed and connected in the manner approved by the Board 
of Trade. Any alteration in a certified meter renders it 
= eal unless again examined by an inspector. Sec. 
50. 

The above section might be taken to mean that the Board 
of Trade will itself undertake the inspection of meters, It 
is, however, expressly provided in the rules issued by the 
Board of Trade Electrical Standardising Laboratory (1897), 
“that metera for the measurement of quantity or energy 
cannot be received with a view to certification for use in 
connection with the supply given by undertakers under 
Electric Lighting Orders.” 

This does not mean that the oonsumer has no redress if 
he thinks that the meter is not registering correctly. On the 
contrary, it is provided by Sec. 51, that any consumer upon 
paying the required fee, may employ an inspector to examine 
any meter, and certify it as a certified meter if it is entitled 
to be so certified, 

Apart from the license mentioned in this section, an 
inspector, being an officer appointed by the undertakers, may 
at all reasonable times enter any premises to which elec- 
tricity is or has been eupplied by the undertakers, in order 
to inspect (inter alia) the meters upon those premises. [See 
45 & 46 V., с. 56, в. 24.] 

By Seo. 52 it is provided that where the value of the 
supply is to be ascertained by means of a meter, the nnder- 
takers must be prepared either to sell or hire a meter to any 
consumer, and to fix it opon his premises and connect the 
service lines therewith and procure the meter to be duly 
certified. They may, however, before supplying the meter, 
require security for the price thereof to be given by the 
customer. 

It is probable that the provisional order which gives 
power to the company to hire out meters will contain provi- 
sions with regard to the stamping of these instrumenta. 

Sec. 53 provides that no consumer shall connect any meter 
used, or to be used under a special order, with the service 
lines, or disconnect any such meter, unless he has given to 
the undertakers not leas than 48 hours’ notice. Contraven- 


tion of this section involves payment of a penalty not er. 
ceeding 40s. 

A clause similar to this may be found in the Gasworks 
Clauses Act, 1871, Sec, 15. The offence prescribed by thi: 
section must be kept distinct from that class of offences 


which involves the theft of electrical energy, for which, b) 
virtue of Sec. 23 of the Electric Lighting Act, 1882 (45 .: 


and 46 V., о. 56), в consumer may be found guilty of 
larceny. 


In the case of Wood v. West Ham Gas Company s 


(52 L. T. 817), the appellants, on their own premises, snb- 


stituted for part of a gaspipe belonging to the respondents .- 


a larger pipe for the purpose of increasing their rupply. 


This was done without any fraud, wash, or misuse of the g, 
but without the respondente’ consent, although notice of : 


intention to disconnect the pipe from the meter was daly 
11855 ae Seo. s бы the Gasworks ines Act, 1871. 

n the hearing of the summons a stipendiary magistrate 
convicted the appellants under Sec. 18. It was decided, upon 
а case stated, that the appellants had, within the meaning of 
that section, caused to be laid a pipe to communicate with a 
pipe belonging to the undertakers , ithout their consent, end 
that the magistrate rightly convicted them. 


‘Lhe expense of keeping the meter in proper order devolves " 
undertakers ` 


upon the consumer [Sec, 54]. Iu default, the u 


may cut off the supply. It should be noticed, however, tt 
where the undertakers order the inspection of the meter, and 


it is found to be in proper order, the expenses of making the 
necessary examination, connections, &c., must be borne by 
them. Otherwise, it is defrayed by the consumer himself. 
This section also gives the undertakers the right to inspect 
the meter at all reasonable times. 

Sec. 55 prescribes the terms under which the undertakers 
may hire out meters for the 
of supply. Should any difference as to terms arise between 


the parties, the same are to be referred to the Board of Trade 


for adjudication. | 

Undertakers must keep meters let for hire in repair, and 
in default of their doing so the consumer shall not be liable 
to pay rent for the meters during snoh time as the de fault 
continues [see Seo. 56]. The expenses of ing such 
ш meters to be re-certified also falls upon the under 
takers. 


Sec. 57, which provides for the determination of dispates .. 


which may from time to time arise between the undertakers 
and the consumers as to the accuracy of the amount of elec- 
tricity registered, is, perha 


is there provided that впоһ disputes are to be settled, upon 


the application of either party, by the inspector, or in cases 


where the local authority аге the undertakers, by an inspector 
duly appointed by the Board of Trade. The decision of the 
inspector is final, and he has power to award costs of the 
hearing to the successful 
the words, “Subject, as aforesaid, the 


value of the supply.” 
The register of a gas meter is prima facie evidence of the 
uantity consnmed, and two justices are empowered to settle 
ifferences. Sec. 20 Gasworks Clauses Act, 1871 (84 and 
35 V. o. 41,8. 28). In Gas Light and Coke Com 


complainant has never challenged the accuracy of the meter 
by appealing to an independent authori E 
i 


Ly. b: 

th regard to the finality of the decision of a Govert- - 
ment inspector, it may be noted that in the case of the . 
Wandsworth and Putney Gas Company v. Rye (31 Sol. J. 


purpose of ascertaining the value 


the most important of all. It * 


party. The section concludes widr =- 
register of the mete - 
shall be conclusive evidence, in the absence of fraud, of the 


puts 
Cresswell (1897), 61 J. P. 699, it was apparently laid down 
that where the only evidence of the amount is afforded b) 
the meter, the court will be unwilling to go behind it. The . 


638) the accuracy of a gas meter sworn to be perfectly .- 


accurate by & Government ii 


ctor was sucoeesfully dis- 


pated, not by the production of any expert evidence, but 


merely by the sworn testimony of the plaintiff and his servarts 


who deposed that Jess gas had been used in the quarter «e 


immediately preceding that for which the company sought , 


to charge. 

By Sec. 58 it is provided that where a comeumer has been 
provided with a certified meter, and the undertakers sub- 
sequently change their method of charging for energy 
supplied by them from the main, they shall defray the 


reasonable cost of his obtaining а new meter. In default, 


the consumer may recover the amount as a civil debt. 
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Thus, suppose by virtue of the proviso to that effect con- 
tained in the Board of Trade Regulations of 1895, the 
undertakers altered the standard pressure at which they 
undertook to furnish the electric current. In such a case 
the supply of new meters to their oonsumera would be in- 
cumbent upon them. 

It is fortunate for the consumer that in the majority of 
cases he will not have to wait for the errors of his meter to 
be discovered owing to the appalling magnitude or the gur- 
prising insignificance of his electric lighting bill. Thus it 
is provided in Sec. 59 that the undertakers may place a 
suitable meter ро any of the premises of their consumers 
ia order to check the measurement of the consumer's meter. 
Sach meter is to be of a construction and pattern prescribed 
by the Board of Trade. 

It will be seen from this section that the checking of в 
consumer’s meter is entirely optional with the undertakers. 
No donbt if a consumer had suspicions that his meter was 
not working properly, the company would be prepared to 
make the investigations at a small cost. 

Generally, it might ba remarked, that meters, or at any 
rate gas erected on the premises of oonsumers at the 
cost of the consumer, but which remain the property of the 
company, are among the articles, the value of which should 
be dedacted from the gross estimated rental when the works 
are being assessed to the poor rate. [R. v. Inhabitants of 
Le, LR, 1 Q.B. 241; 85 L. J., M.O. 105.] The rule 
probably applies to electric meters. 

_ One provision with regard to meters remains to be con- 
sidered. It is provided by Seo. 25 of the Electric Lighting 
Act, 1882, that where (inter alia) any electric meters 
belonging to undertakera are placed on premises not being in 
possession of the undertakers for the pu of supplying 

e . . such meters shall not be subject to dis- 
tress, or to the landlord’s remedy for rent where the same 
may be, nor be taken in execution under any process of 


a court of law or equity, or any proceedings in bankruptcy. 


against the person in whose possession the same may be. 


— 


THE ELECTRICAL CRISIS IN MARYLEBONE. 


Tue relations between the Metropolitan Electric Supply 
Company and its consumers in the district of Marylebone have 
reached a somewhat acute stage; indeed, the view taken by con- 
mers on the inadequate supply has led them to bring their 
grievances before the President of the Board of Trade, and 
areport of the interview appeared in our last issue. The 
complaints were perfectly definite. It was stated that for 
teveral years past the pressure had been irregular, and ooca- 
sionally it failed altogether. For the past two or three 
months feilures had been of almost daily oocurrence, and 
sometimes they had occurred twice a day. Sometimes the 


company had given notice of its intention not to supply 


current during several hours of the afternoon, but in the 
msjority of cases the failures had taken place absolutely 
without notice. It was shown that in many premises the 
extinction of the light had resulted in a complete cessation 
of work, and the rs that might arise in a commercial 
establishment owing to failure of light were enlarged upon 
tos considerable extent; lastly, there was strong com- 
plaint as to the prices charged in the district. It was appar- 
ently admitted even by the company, that the failures had been 
both frequent and serious. It is hardly necessary to dwell upon 
the serious commercial loss that might happen in any district 
if a failure of the light were to occur, and the consequences 
that might result in surgical cases are almost too serious to 
contemplate. Notwithstanding the somewhat flippant manner 
in which the Times treats the subject, it is manifestly 
absurd to sup that a company which is so dependent 
apon the -will of its consumers as an electric lighting 
concern, would wilfully indulge in practioes that resulted in 
аз extinction of light. There must obvionsly be, at the 
bXtom of these failures, certain engineering difficulties that 
have not been Properly met, because though one can appre- 
ciate the fact that too many consumers on lighting circuits 


wight bring about a poor light, owing toa drop in volte, this 


not by any means explain the number of actual 


extinctions of light lasting in some cases for a consider- 
able period. One hears all kinds of rumours as to the 
working of machinery in various electric lighting stations, 
but it would be unwise, if not unfair, to place any 
reliance upon such statements. It is, however, a somewhat 
notable fact that since December 15th, the date on which 
the Metropolitan Company suggested that their troubles 
would cease on account of the addition of new generating 
plant, there have been sundry serious stoppages; so it is 
apparent that the new dynamos have not yet given that 
immunity from failures which was expected. There may be, 
of course, a good deal in the statement of the company that 
the inability to secure Welsh coal has been responsible to 
some extent for the inefficient lighting that has prevailed in 
the Marylebone district, but this and other matters suggest 
one thing very clearly, and that is, the Metropolitan Com- 
pany has been carrying on its business with too little 
margin. It is not satisfactory to endeavour to make con- 
tractors partially responsible, because the electric lighting 
company in the management of its business should take such 
precautions as would have avoided the disasters of the past few 
weeks. From the Metropolitan Company's point of view, it 
is moet unfortunate that these interruptions in the continuity 
of light should have taken place, because it is practically 
playing into the hands of those ardent advocates of muni- 
cipalisation that abound in the parish of Marylebone, 
and it is no exaggeration to say that the municipal interests 
were strongly supported in the recent interview with the 
President of the Board of Trade. 

It is well known that the mie Pare Vestry has long 
sighed fora municipally controlled electric lighting system. 
Indeed, this is put forward as the panacea for the ills that 
lighting customers have borne in Marylebone. But though, as 
we have said, the company has inadvertently provided its 
opponents with a strong case, there are one or two matters 
that should not be lost sight of when considering the means 
by which the lighting system of Marylebone could be 
improved. It must be remembzred, first of all, that the 
5 Electric Lighting Company is the owner of the 
seoond largest electric distributing Ton in the country. 
It has incurred a capital expenditure of nearly one 
million pounds, and has an annual output of over seven 
million units, and it endeavours to supply light to 
430,000 8-c.P. lamps spread over а very scattered district. 
It may be, therefore, that beyond a certain point in the 
development of an electric lighting system certain difficulties 
crop up which are never experienced in the early days of a 
concern, or probably a better way of putting it would be to 
say that as the area of distribution grows the points of weak- 
ness are increased. Such a statement oould be reasonably 
applied to many of the breakdowns that have oocurred in 
different parts of the country. But if there is any truth in 
this view, municipal systems ought to meet with similar 
difficulties, and that is precisely what has bappened. The 
interruptions in supply and poorness of light are not ооп- 
fined to electric lighting oompanies, as recent events in 
Manchester and Edinburgh have shown. It is not to our 
minds clearly established that the Marylebone Vestry, if it 
became a supplier of electricity, would not at some 
period of its career experience шару of the diffi- 
culties that are now being encountered by the 
Metropolitan Company. It is true that it might be 
enabled to avoid some of the now obvious pitfalls of 
electricity supply. The Vestry in its pions wish to see that 
its ratepayers had a good reliable light, might put in at the 
outset heavy copper feeders that would be adequate for future 
demande, it might even permit itself the luxury of a large reserve 
plant, but we doubt it, for these things mean heavy interest 
charges, and how could this condition be sustained in the face 
of competition ? If the Marylebone Vestry ever be permitted 
to enter into & commercial rivalry with the Metropolitan, it 
may be a more serious matter for the ratepayers than is at 
present realised. The latter would enter the competition 
with a moderate equipment, its mains already traverse the 
Кор thoroughfares, it has organisation, engineering 

nowledge and experience, and upon the first real sign of 
competition there would be a lowering of charges all round. 
It is true that competition would result in much improve- 
ment for the consumer, and that might be a distinct gain, 
bat how far the Vestry would be justified in improving the 
condition of the consumer at the expense of the ratepayers 
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isa moot point. There may be much to complain of in the 
legal machinery by which an offending company is brought 
to book, but ju c ging by recent police court proceedings, 
there are provided a fair number of rods in pickle. The 
Metropolitan Company may not have conducted its business 
with foresight and judgment, but after all, electric lighting 
is comparatively new, and in the generation and distribution 
of electricity we have still much to learn. 

It ought to be assumed that the company is doing its beat 
to repair its shortcomings, and when its very existence is 
threatened there should be wanted no further spur to goad it 
to improvement. The Times says the new monopolist is 
rather more audacious than the old, and the department can 
only bid its suppliants wait till the clouds roll by or spend 
their money in trying to get penalties inflicted whioh, if 
inflicted, will not puta penny in their pockets. Without profess- 
ing to understand our airy contemporary’s reference to rolling 
clouds, we would just mention that there are certain enthusiasts 
in this country who considered that the charges made by 
various municipalities for electric lighting were so high that 
they proposed to generate electricity on a large scale and sell 
it to those municipal areas at much lower prices. In other 
words, the General Power Distributing Company ко to 
sell electricity in various towns at much lower rates than pre- 
vailed, but the old monopolists, to wit, the co ions, pre- 
vailed upon Parliament to promptly kill the scheme. 


CORRESPONDENCE. 


Brierley’s Signalling Apparatus. 

I beg to thank you for your able and appreciative article 
on my t railway signalling apparatus which appeared 
in your issue of December 29th. 

n dealing with some of the forms of ite application and 
the means provided in the shape of *'tell-tales" in case of 


faults, you mention a few points which ap to require 
farther elucidation. I shall be obliged, therefore, if you will 


kindly permit me to supplement the description of the 
apparatus which you gave. 

n the first place, you say that it would be interesting 
to know what namber of engines were fitted with the 
apparatus, and the number of times they run over the fitted 
portions of the line, the speeds and the character of the 
trains.” The apparatus has undergone a thoroughly practical 
and severe test, for about two years, on an engine with 
express passenger train running at an average speed of from 
50 to 60 miles an hour. When the apparatus was fixed, I 
was informed by those having charge of the arrangements 
that it would be pat to the severest р teat, and I 
believe that has been the case. Colonel Yorke, on behalf of 
the Board of Trade, has i the apparatus while 
working under severe test conditions, and has reported 
favourably upon it. 

You further state that in other syatems, requiring impact, 
breakages of the levers have ag be infrequent. I can 
only say that, ap to the present, this does not obtain with 
reference to mine. The levers stand the blows without 
breakages. The novel volute spring with double coils, in 
reverse order to each other, not only "takes up the energy 
imparted to the lever,” but deals with it in such a manner 
as to prevent any mishap to the lever. How this is done 
may be somewhat difficult to understand, but it does it 
nev em, However, in case a lever should at any time 
break, I have attached a very simple “tell-tale” device to 
the levers which will inform the driver immediately a lever 
should either break or bend, во that it would not strike the 
rocker on the road. 

The manner in which this is done is explained by the 
diagrams figs. 1, 14, and 1B. Fig. 1 shows the device fixed 
on the levers of the apparatus on the engine, It will be 
noticed that there is a bar passing through studs, which are 
riveted on the inner sides of the levers. A front view of 
this is given on the detached lever, fig. 14. The tension 
spring shown on the bar holds the boss on the top of the 
bar clear from the two brass studs shown at the base of the 
lever box on fig. 15. These studs are electrically connected 
to the bell on the engine. If a lever should break 


or bend out of the line of contact with the rocker, the 


bar of the lever would drop and the boss on the top of the | 
bar would press across the two brass studs and close an 


electric circuit. This would put the bell in oontinuon - 
action, The driver in this instanoe would not be able to 


the bell from ringing by the plunger, which the 
bell when the “Danger” is given, and it basi in 


therefore be mistaken for the ordinary Danger warning. 


Fig. 15. 


The bell would require to be disconnected, which, however, 


could be done in a few seconds, Every part of the lever 


box is, in fact, so arranged that nothing can go wrong 
without the driver knowing at onoe. 

The same may also be said with regard to the contact 
rocker. I have introduced a “ repeater” in connection with 
the rocker, shown in figs. 2 and 24. This device enables the 


Fra. 2a. 


signalman to know whether the rocker, as well as the 
ordinary signal, is in perfect working order. Every time 
he opsrates the signal respectively to “all right" or 
“danger,” a bell in his cabin rings momentarily. In case 
the ordinary signal wire (to which the wire connected to the 
rocker is attached) should contract or expand, so as to 
alter the true position of the signal, the bell in the cabin 
would be put into continuous action. Reference to the 
contact springs resting on the diso shown in fig. 2, will 
explain how this is done. The diso is acom fibre, or 
insulating one, upon which is fitted a brass plate, covering 
two-thirds of the periphery of the diso, 
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One of the contact m it will be observed, rests upon 
the insulating part of the disc, and the other on the brass 
Whilst the rocker is being moved from one position 
to another, both springs come in contact with the brass plate, 
and thus carry the current to the bell, until the rocker reaches 
its proper position, when it ceases. If anything should occar 
which prevents the rocker from rising or falling to the proper 
itiona, both springs would remain in contact with the 
s plate, thus keeping the bell in the cabin constantly 
‚ 24 shows an end view of the rooker, with the 
chamber of the “ repeater,” which is dust proof and water- 
tight. As in the case of the levers, nothing has oocurred up 
to the in connection with the rocker, proving the 
absolnte necessity of the “repeater.” It can, however, be 
readily applied where thought desirable. 

With regard to the provision for signals which are not 
Чор signals, even when they occupy the “danger position, 
my system admits of this being done by the firing of 
contact bars at suitable distances from such signals, so as to 
give the driver the particular warning desired. 

And also with respect to my “signal selector” and its 
uses, the Board of Trade inspector who examined it, as well 
м several railway experts, have informed me that I have 
gone as far in this direction as is necessary to meet the 
requirements of railway working with a екг 
signalling apparat us. Neither the Board of Trade nor 
railway companies, I was told, would ever dispense with the 
services of fogmen at junctions—although my system 

dispense with the detonators—and that directing 
signals would only lead to complications of mechanism and 
liabilities of failure. I have therefore preferred to act upon 
their advice. 

Your suggestion as to the necessity of platelayers bein 
warned of the approach of trains direct, I with an 

ide for this being done. In addition to the driver 
' having a warning of a special character given to him in such 

min d means of bars (say three) being placed on the road, 
in the line of contact of the all right " lever, so as to ring the 
bell three times in succession, a © treadle,” such as is used to 
warn the si when the last vehicle has broken away, 
may be fixed at a suitable distance from where the plate- 
layers are working. This “treadle” may be connected u 
to a portable bell to be fixed near the platelayers. It woul 
be pat in continuous action, until stopped by them, each 
time a train approached. Both platelayers and drivers 
kuan thas know simultaneously of each other’s where- 


the greater 
king, and the attention which is at 


Wynford Brierley. 


Alternating Measurement. 


It is known to some of your readers that I have been 
engaged for several years in endeavouring to perfect a 
tystem of alternating measurement. 

This system, after very careful consideration, I based on 
the use of electrostatic instruments. 

The general type of instrument I have evolved for the 
кое, particularly of an alternating wattmeter, I showed 
a the Physical Society last May. Owing, however, to the 

uly businesslike way in which the Physical Society 
not their affairs, the description of this instrument 
hes not yet appeared in their Journal. 

Daring the last year it has become increasingly apparent 
tome that in connection with this system of measurement 
t would be desirable to have what I call an “ electro- 
Matic ammeter.” Strictly speaking, of course, such a term 
M а misnomer, though convenient in use, what is meant 
being really an electrostatic voltmeter capable of showing 
the small fall of potential across a low resistance. 

For this purpose I have, during the last year, been 
"aged in trying to increase the sensitiveness of an 
dectrostatic instrument which can be used either as a 
Hmple voltmeter or as an electrometer and suitable for 


we with alternating currents. 


Some time since I succeeded in getting readings as high 
as 80 mm. for one volt difference of potential on a reflecting 
instrument with the scale at 2 metres distance. 

za Mis have still further improved the sensitiveness, 
having been able to secure readings as high as 80 mm. for 
one volt with an instrument coupled up idiostatically or as a 
voltmeter, and with some care I think this defleotion oould 
be doubled. 

Before the Physical Society I stated that my instrament 
was then about 12 times as sensitive as the types of electro- 
meters usually employed. 

As now arranged the instrument is about 200 to 250 
times as sensitive as the Mascart typeof instrument. Under 
these circumstances it is possible to detect voltages as low 
as one-tenth of a volt alternating, and as the capacity of the 
instrament is of the order of rocbodth of a miorofarad, 
the quantity or amount of electricity which can be detected 
is extremely minute. 

Having got so far, it strack me that I must be in the 
neighbourhood of being able to measure the voltage of 
telephone line currents, an object on which I started working 
about 15 years ago. Accordingly a fortnight since [ coupled 
up а telephone transmitter to the instrament and commenced 
singing sustained notes into the mouthpiece. 

am gratified to say that the first attempt was successful, 
and I succeeded in getting a good deflection. Having since 
repeated the experiment before several well-known engineers 
I now feel justified in making the reeults public. 

I estimate that with the usual type of instrument, the 
impressed voltage on the circuit, when speaking into the 
transmitter in the ordinary way, is between } and J of a 
volt. This is the average voltage produced on the secondary 
of the transmitter ooil, by singing into the transmitter a 
note of about the same loudness and р as the average voice. 

Knowing the other conditions of the circuit, a number of 
deductions can readily be made from this fact, but 1 prefer 
to wait a little to admit of the matter being gone into more 
carefully before generalising further. 

G. L. Addenbrooke. 


The Effect on Commutation of the Arc of Contact of 
Brushes. 
In $9, page 45 of your issue of January 12th, the con- 


clusion i8 arrived at that commutation can never be improved 
ои more than one commutator section with the 


ence. The ph ende, “This indicates that oommuta- 
tion cannot be effected in a weak field by the device of a 
thick brush.“ 


Now, undoubtedly, the field may be so weak that spark- 
less commutation cannot be obtained with any sort of 
brash. Short of this condition, however, there is frequently 
a stage where sparking will occur if one section only is 
covered, but can be prevented by covering more than one. 
This is especially noticeable with slotted armatures. 

The error in your argument seems to me to lie in the 
sentence, “ If the flax in the armature due to one of these 
coils having a current с is I c, it may be seen that the flux 
in coil А may be represented approximately by 4 / с in опе 
direction, and that in B by 4 } c in the other direction.” I 
should be glad of an explanation аз to how this may be 


seen. 

Oonsidering your fig. 8, page 45, it seems that the flax in 
coil A is produced by c in 4, and 2 in the ooil next to A. 
The effect of coils on other side of A, in which the current 
hag its full value, c is neglected as you explain in $ 6 ; since 
they only help in producing the stationary field distortion. 

Let y, $, represent the values of y and ¢, when four bars 
are covered. 

Then, approximately :— 

ph = e. % = 8 іе. 

Suppose etray field, entering between л and в, is in both 
cases uniform and of flux densities, в, and B., respectively. 

Let фу = k B | 
then ф = 4k B. 
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From above ф = 2le, фщ = Ble 
ot By = Фа. = 3 
B 4 $i 


t6., the field need only be ; as strong to secure commo- 
tation when four bara are covered. 

If the above reasoning is correct it might be expected 
that the arc of contact might with advantage be made 
greater than is found possible in practice. 

The discrepancy is probably almost entirely due to want 
of uniformity of the field which acts on the coils during 
commutation. If the arc of contact is much increased, still 
lesa uniform parts of the field may be brought into action. 
This will cause large local currents circulating through the 
coils and brushes which are prejudicial to good commutation. 


David Rew. 
Liverpool, January 20th. 


The Use of Rubber-Insulated Wire in Steel Conduits. 


If Mr. Zingler had read anything but the words **300- 
megohm wire" in my letter, he would not have referred to 
an assumption which he himself seems to have originated. 

He assumes that his article was not read carefully, which 
is incorrect, although it was not fully dealt with. 

He also assumes that I am “slinging’—whatever that 
may mean—wire into conduits, which is also quite 
incorrect. 

He further assumes that 300-megohm wire is the stan- 
dard grade in insulating conduit work. The wording cer- 
tainly justifies this assumption to some extent. 

The only reason this grade of wire was mentioned is, that 
in his original papers on iron pipe v. conduit he allows this 
grade of wire as being “ beat work.” Has he changed front 
on this point too ? 

I cannot help feeling that Mr. Zingler lays too much stress 
on the insulation test from bare wire to earth, through the 
insulating lining of the tube. 

For twin wiring work I am inclined to regard this quality 
more as an incidental, and the physical properties of the 
tube as being the more important. 

1. The pipe and bends are very smooth inside, thus per- 
mitting easy insertion and withdrawal of the wires, and 
entirely doing away with risk of damage to wire, either by 
cutting, scraping, or stretching. | 

2. The pipe is watertight, thus preventing access of 
moisture by leakage. 

8. The insulating lining being a poor conductor of heat 
almost entirely prevents any condensation of moisture from 
outside air, even if the covers of boxes are removed, in fact, 
trouble from this cause is ically unknown. 

Thus the conditions under which the wire is placed are not 
nearly so severe as in the case of unlined pipe, particularly 
Simplex, and therefore the same result can be obtained with 
lower grade wire, and can be relied on to last. ! 

As regards the man who can pull, his place is certainly 
with the gas pire and Simplex tube, where he will be needed, 
unless the tube is threaded on the wire, as is often done with 
the latter system, which offers particular inducements to the 
full-blown store-boy class. 

I cannot understand how the insulated system can be 
regarded as open to abuse by the jerry wirer as regards the 
wire, He may put in unlined tube if not looked after, but 
how can the wiring be scamped when any length can be 
withdrawn and inspected at will. 

Before closing, 1 should be glad to know how to reconcile 
Mr. Zingler's statement in the first place, that uninsulated 
pipe requires the best workmanship, and “should not be 
attempted," &c., with his later information that Simplex 
was introduced in order to suit the capabilities of the full- 
blown store-boy-class of wireman. Is this Mr. Zingler’s idea 
of best work? If so, the breakdown of wire is easily 
understood. 


Randalstown, co, Antrim. 


W. H. Isherwood. 


The Smelting Corporation. 


Referring to Mr. Kershaw’s short outline of this corpora- 
tion's process, which appears in your issue of the 19th inst., 


on page 85, will you allow me to correct one error, which 
has, no doubt, inadvertently crept in. When the total joutlay 
of £250,000 has been spent upon our works, their full 
capacity will be 2,100 tons complex sulphide ores per week, 
and not 700. 
Frederic S. Bishop, Secretary. 
THE SMELTING ООВРОВАТТОН, LIMITED. 


London, E.C., January 28rd, 1900. 


Sterilisation of Water by Ozone. 


I deeply regret that Mr. John B. Kershaw did not pay me 
a visit at my laboratory while I was conducting my last 
series of experimenta on the sterilisation of water. He 
would have been welcome, and not only would he have had 
from me the most complete information on the technical part 
of the ozonisation of water, but he would have also seen the 
bacteriologist who had the experimenta under his supervision, 
who is one of the mæt competent men in this country on 
such questions, and who would have explained to him our 
programme. 

Bat for а severe illness, I would have written for the 
ELECTRICAL REVIEW a statement of the resulta obtained ; I 
Зор. I will soon be in a position to do it. 

am glad to hear that the municipality of Lille has 
adopted the Marmier-Abraham system, because these two 
scientists use my own apparatus, There is no such thing as 
а Bertolus ozoniser. 

Messrs. Marmier and Abraham sterilise water by means of 
my own hollow point-bearing electrodes, through which 
there is an independent circulation of water for each set of 
electrodes. 

At Charlottenburg, the calculation is made in the foltow- 
ing manaer:—The yield of ozone is 20 grammes О, per 
hour, 3.6, 60 grammes O.. 1 kilo. of active ozone cost 
8.255 marks; 1 gramme of active ozone costs, therefore, 
0.3255 pfennig, on the condition that the oost of the H. p. 
hour does not exceed 8.1 pfennige. Everyone seems to have 
his own method of estimation; I think it is much better 
to take notice only of the watts spent. I do not think it is 
accurate to say that the price of the H.P.-hour is 11d. I 
take it as granted that the kw.-hour costs only 1d., there- 
fore my sterilisation of water is not expensive. 

To this, although it has nothing to do with the destruotion 
of microbes by czone, I will add, that, to complete the list 
of the application of ozone ia the manufacture of artificial 
perfumes near Paris, 80 KW. are consumed for the pro- 
duction of ozone required, which represent for 24 hours, 
1,920 KW.-houra, 

At Noyon, Mr. Verley has treated syrups in a sugar factory 
by а combination of ozone with a chemical process. The 
results have been very satisfactory. The quantity of syrup 
treated was 200 tons per day; the installation consisted of 
100 H.P., one alternator 800 amperes, 250 volta = 75,000 
watt-hours, 10 transformers 12,000 volts and 100 ozonisers. 

This is what may be called practical work. 

E. Andreoli. 


The Century Problem. 


In spite of your wish to the contrary, I cannot refrain 
from putting, in a few worde, what I think is the orux of the 
whole controversy, leaving it to your good judgment as to 
whether its insertion will enlighten your correspondents or not. 

Shortly then, the astronomers “measure time” whilst 
ordinary mortals simply ticket each period with a distin- 
guishing sign.” 

Example: Sir Norman Lockyer would enter the publica- 
tion of this issue as: 


(1) 1900 years, 0 months, 25 daye, 12 hours after the 


birth of Our Lord ; 
whilst the man in the street would вау it was published on the: 
(2) 26th day, 1st month, 1900th year. 


It is at once clear that the last date is one in advance of the 
astronomical one in every item except years. 

Now in the beginning it is reasonuble to conolude that 
years were dealt with in the same manner as months and 
days, that is to say, the first day of the Christian era would 
have been described as : 


(8) let day, Ist month, Ist year of Our Lord; 


| 
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‚ and consequently, when the second Year of Grace commenced, 
. the astronomers would be writing it a: | 
(4) 1 year, 0 months, 0 days. 
If this is granted, Sir Norman should write, in place of (1), 
the following: 
(5) 1899 years, 0 months, 25 days ; | 
when it is evident that both (2) and (5) show next January 
let to be the first day of the 20th century. 


Manchester, January 21st, 1900. 
P.S.—It is indeed impossible to prove which method was 


adopted in the bezinning, but I cannot imagine anyone 
writing of the Oth Year of Grace. 


C. B. Nixon. 


I bope it won't grieve you greatly if I just mention m 
resson for concluding that 1901 begins the 20th oentury. 
haven't seen it elsewhere, but it seems to me absolutely con- 
clasive, if a century means 100 years. 

lt is jast this, in a century there are 100 years, and each 
year has 265 days, consequently in a century there must be 
36,500 days. "Therefore the first century must have come 
tos close with the end of 100, and the second century must 
have begun with 101, and so with the succeeding centuries. 

Pat it in another way. If you had a number of volumes, 
each with 865 pages, arranged in centuries, the first, row 
mast end with vol. 100, otherwise it would not be complete ; 
the second row would begin with vol. 101, and во on, 

There may be a loose and popular way of speaking of the 
close of the century, or of the beginning of the oentury, 
which would anknowledge all the years beginning with the 
ume figures as belonging to the same group, but it would 


not be accurate. | 
; Hadrian Harries. 
Esling, January 28rd, 1900. 


Might I trespass upon your valnable space to say that I 
fully endorse your statements with regard to the new century? 
The reasoning of Mr. May in your issue of the 19th inst. is, 
to му the least of it, amusing ; and might I ask that gentle- 
man if he would like to receive a dot for the first £1 of his 
income, and а &overeign for the second, and so on? Mr. 
Twker's bicycle analogy, to my mind, explains the century 
deut (if it сап be called so) admirably, because, if Mr. 
Twker dismounted from his bicycle after he had ridden, 
sy, 4 furlongs, and looked at his cyclometer, he would find 
that he had traversed one-half of the firat mile, not one-half 
of the nonght mile. Now, we say to-day ss the 24th of 
January. What we mean ів, that we are in the 24th day— 
not that we have completed 24 days—and also that we are 
ш the year 1900—not that we have passed through 1900 
yam, Can anything be simpler? 

Robt. B. A. Ellis. 


Westminster, January 24th, 1900. 
Nineteenth Centary. 


(Oar correspondents this week put forward arguments, 
some of which are ingenious, while others more or 
lea closely resemble those contained in our own note and 
comments, All of them are in agreement with our views. 
As the continuation of this discussion would profit 
00 one, and the pressure on our is extreme, we 
propose to publish no more letters on the subject. 


What Ho! 


Either your “printer’s devil,“ or some “biased” reporter 
haa served RE In the description of the I. E E. 
meeting in your last issue, you evidently meant to intimate 
that the General Eleotrio Company—the members of which 
firm are Mesers, G. & M. Byng and Mr. Hugo Hirst—had 
eneroualy presented 100 guineas to the Institution building 


fund, 
_ J Tegret that I cannot yet claim to be one of the generous 
S-phase” donors, for although it is true that the G. E. Oo. 
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was the ешарыш firm which first gave me “а leg up” 
with my work, I fear my present “status” would not enable 
me to be as liberal as you have inadvertently made me 


appear. 

ill you please advise whichever it may be of the “erring” 
gentlemen, that there is in the electrical field a “live” and 
ood “ Hirst" (Hugo Hirst), whilst I am only the “bad” 
Hurat—so often pecked at by editor, contractor, and com- 
titor alike! Please also let him understand that whilst I 
ve but few hard-earned dollars, I fully sympathise with 
the Institution building fund, and that when the hat is 
passed round I will throw in my “mite,” even if this should 

only be “a medal.” 

Fred. Bathurst. 


[We regret having inadvertently charged Mr. Bathurst 
with generosity! By quite a slip of the pen last week we 
referred to Messrs. Byng, Bathurst, and another, instead 
of Byng, Hirst, and another.—Ens. Exec. Rev.] | 


Electrie Cranes, 


I notice in your issue of the 12th a paragraph announcing 
a large electrical crane equipment for Middlesboro' Docks, 
and it is stated that this will be the largest plant of the 
kind in this country. 

I beg to point ont that this statement is hardly correct, as 
the Lancashireand Yorkshire Railway Company have already 
in Manchester a generating station of the same power, viz., 
1,000 x.H P. in operation, working 24 capetans, a wagon 
hoist, 6 oranes, and a large number of smaller motora used 
for various purposes, and, in addition, there is a considerable 
amount of lighting from the same station. 

This company have also an electrical power station of still 
larger output in connection with their Horwich works which 
has been in operation for upwards of two years. I beg to 
enclose my wd | 
| Н. Jackson. 
Horwich, Lancashire. 

January 22nd, 1900. 


The City of London Electric Lighting Company and the 
Scarcity of Coal. 


I notice in your issue of the 19th inst. that you refer to the 
difficulties under which the supply to the City is now being 
given, and I shall be glad if you will kindly allow me to 
point out how variations in the coal supplies affeot the output 
of boilers, particularly when mechanical stokers are used. 

We are at present using two types of mechanical stokers, 
and hand firing in other cases. There is, of course, at 
present no difficulty in obtaining deliveries of large Welsh 
coal suitable fer hand firing ; it is merely a question of ex- 

nse ; but with mechanical stokers the selection of suitable 

uel is limited acoording to the type of stoker. For the 
majority of our boilers we require a coking coal, and arranged 
for contract supplies during last Autumn sufficient to last. us 
for more than one year; these supplies were purchased from 
four or five different contractors and merchante, and, pre- 
sumably owing to the disorganisation of the ооа] trade, 
nearly all these contractors have declared their inability 
to fulfil their obligations at the present time, and they are 
now in default to the extent of arrears amounting to more 
than 10,000 tons of good fuel. In some cases they have 
submitted other coal in substitution of their contract 
deliveries, and systematic tests have been carried out to 
ascertain the merits and capabilities of these “scratch ” 
deliveries. The unsatisfactory nature of the fuel thus sup- 
plied has compelled us to make our own purchases from the 
collieries, and we can fully appreciate the difficulties of 
carrying on the coal trade at the present time. 

The whole question of the fuel supply of this oountry 
requires consideration, and I venture to think that such a 
source of national prosperity should no longer be allowed to 
play pranks on its own acoount, but receive the careful 
attention of the Legislature, I note in your “ Leader” that 
воше reference is made to the probable causes of the present 
scaroity of fuel, and it is significant to note that the reasons 
given by those interested, either in oollieries, railways, or 
the trade, generally vary according to taste. The colliers 

H 
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appear to be earning more money than they require, and 
us prefer to limit their work to four days a week, pro- 
bably working out a little problem in political economy to 
their satisfaction, for they appear to have satisfied them- 
selves that if they can successfully curtail the output, the 
prices realised by the owners will enable higher wages to be 
struck for. Oolliery owners are probably regretting the 
reduced output, particularly at such a time of trade activity; 
but, on the other hand, the railway companies, with their 
inadequate facilities for handling their traffic, are probably 
the only people who are satisfied with the present arrange- 
ments; in fact, assuming that the full output was being 
obtained from the collieries, it is difficnlt to see how the 
railway companies would be in any better position to deal 
with the increased quantity than they are at present with 
the hopelessly inadequate enpplies. 

I send you herewith two curves, showing resulta of teste 
on the dates you mention. These testa, of course, refer only 
to one boiler, bnt are sufficiently illustrative of the value of 
the fuel. Sheet No. 2 gives the result of burning one of 
our contract supplies, and you will notice that the water 
ése pne per hour was 14,025 lbs. This supply was un- 
loaded on the previous day, but on the 8th inst. we had to 
avail ourselves of very inferior fuel, which reduced the 
output of each boiler to 8,000 lbs. per hour, and caused the 
greatest difficulty in keeping the fires going satisfactorily ; 
the depth of coe] feed had to be cut down to 8 inchee, and 
large masses of hard clinker were formed, of which I send 
you a specimen. Such villainous clinker is rarely met with 
during ordinary working, and no colliery with a reputation to 
xii upor loee would dare to send out suc Mp screened 
coal. I also send you an actual sample of this bad coal, and 
of our good contract coal, and trust you will see by actual 
demonstration in your office grate that whereas our contract 
coal will be a good deal warmer than your leader and re- 
marks in your issue of the 19th inst., the inferior coal will, 
I hope, successfully put your fire out. 

The particulars given in our tests explain themselves, and 
I may mention these testa are merely of the duties 
undertaken by our testing department under Mr. Peard, and 
we are endeavouring to syatematise the purchase and use of 
fuel by careful records, though we fear we shall never be 
able to obtain coal to specification, nor to pay for it aocord- 
ing to ite calorifio value. I have omitted all reference to 
cost of fuel, &o., in these copies of our tests, and I shall be 
nappy to show yon the serious result of attempting to use 
inferior fuel, and of purchasing it at the present time. 

In conclusion, I would remind you that although hand 
firing furnaces are more convenient for ase, yet when 
any trouble causes diminution of supplies from the Welsh 
coalfield and other coal has to be nial serious trouble is the 
result, and magistrates are inclined to suggest that coking 
stokers, or other appliances, should be used to prevent 
smoke ; во that we havethe happy combination of a number 
of troubles, and no clear way out the difficulty. 


Frank Bailey. 
January 28rd, 1900. 


[After reading the foregoing explanation of the City 
Company's troubles, we feel bound to extend our hearty 
Bympathy to Mr. Bailey. It is easy to understand that 
with such miserable fuel as the sample sent ns, no boiler 
could be expected to maintain an adequate supply of steam, 
and without steam no effort on the part of the staff can keep 
the 5 up. The contrast between the “contract 
sample and the inferior sample is most striking, and the 
clinker is exactly like the stuff we have seen taken out of 
refuse destructors ! 

The curves and data show that whereas with the good coal 
14,025 Ibs. of water were evaporated per hour, at the rate of 
6:36 Ibs. per pound of fuel, using 11:8 Ibs. air per pound of 
fuel, and obtaining 8 25 to 9 per cent. of CO, in the waste 
gases: the figures with the “muck” were 8,010 Ibs. water 
hour, at the rate of 5°65 lbs. per pound of fuel, using 25:8 Ibs. 
air 197 pound of fuel, and obtaining only 8°8 to 4'8 per cent. 
of CO,. These figures speak for themselves; moreover, the 
testa were made on January 12th and 8th, which were 
respectively a good day and a bad one. 

Me trust that Mr. Bailey’s difficulties may soon be matters 
of the past.—Eps. ELEC. Rxv.] 


THE ELECTRICAL REVIEW. = [vol 46. mo. 1,157, J 96,199. 


A Problem in Dynamo Design. : 
I should be pleased if you or some of your readers woud `. 
give a full solution in your paper to the following problem afl 
taken from the City and Guilds examination papers in >” i 
electric lighting :—Caloulate the size, resistance and weight -` 4 
of copper wire such that, if wound on a core 7 inches 1 
by 33 inches, and having a potential difference of 25 volts ж 
maintained between the terminale, 5,000 ampere-turns will .-#! 
be jou Length inside the former is 8 inches (City 
an 


а 


Guilds Examination in Electric Lighting, 1898). a 
Thanking you in anticipation. 2 

ре me Student 2 

[Let p be the resistance of a copper wire 1 foot long d -*% 

1 mil in diameter ; че 

4 the diameter of the wire in mils ; үр 


р the mean length in feet of one turn of the - я 


winding ; oth 
¢ the number of turns of wire ; = 


a the current flowing in the wire ; 
v the potential difference maintained between tie 
e 


: t = 
Then the resistance of the winding is Р bs 
vd? үти! 
and А = pip 7 ian: 
whence d / pate | | 
ү = 


In this expression A / is the am 


The problem is therefore solved by inserting the value a 


for the mean length of turn, am 2 required, _ 
resistance mil-foot of co at working tempem- 
ture, and , in the above formula. 


This gives the least diameter with which the required 
ampere-turns can possibly be obtained; any larger wire vill, . 
of course, give a greater number of ampere-turns in the -г 
ratio of the cross-sections. 22 

It will be seen that this reeult is independent of the length ` х 
of bobbin, of the thickness of insulation, and even of the, 
depth of winding if the value of p is fixed; it is of the. .. 
greatest value in the design pale ears Allowing } inch -- 
for insulation, &c., depth of winding 1 inch, p = 26 inches 
= 2°17 feet; p is 12 ohms at 60° С. Hence d = 72 mils. 
length x depth 8 x 1 


* 


No. of turns ¢ = (Drain, overall)? ^^ -0877 HM ur 

t | , n 

Resistance = Pa = 8 w. Ms 
Weight = ytd? x 8 x 10°° = 36 lbs. 

—Eps. ELEC., REv.] m 

LEGAL. 8 

Tam Mayon, &oc., or Oanpirr v. Messns. FERRANTI, LIMITED. 

Case settled. * 


Ox Thursday last week (January 18th) the hearing was commenced = -- 
in the Qaeen's Bench Division of the High Oourt of Justice, before . 


Mr. Justice Mathew, sitting without a jury, of an action in which  . 
the Mayor, &c., of Oardiff, were the plain and Messrs. В. Z. de 
Ferranti and others, the defendants. The sought to 
recover damages through delay on the part the defendants in . 
supplying an alternator for the Messrs. x 
denied liability aud coun 

Mr. A. T. Lawrence, Q.C., with Mr. Leslie, a on dv o. 


the plaintiffs; and defendants were represented 
QO, Mr. Frederick N. Laing, Q C., and Mr. Balloch. 
In opening the case for the tiffs, | 
Mr. LAwRENOB, Q.C., said that in March, 1896, the defendants, . 
tendered to supply a 300 нр. stem 

of £3,250, and a contract was entered into on 
June 4th follow between the defendants and the plaintiffs, it 
being а condition of the agreement that the work should e 
to the satisfaction of the borough engineer, 


Е 
E 


to the plaintiff Corporation by September 15th, 1896, failing which, 
the defendants were to pay the Corporation 1 per cent. on the con 
tract price per week, during such period asthe work might remain 
uncompleted. work was not finished in time, and a corre- 
spondence ensued between the which extended over three 

‚ defendants’ letters being more or less to the effect that they 
defendants) admitted the delay and thanked the borough engineer 


cy. 

Mr. Watton Q.O., interposing, said it was the 
contract was completed, and that was of importance, because the 
penalty being £31 10s. per d now amounted to £5,000 or 
£6,000. The defendants had £1,500 into while not 


| 


i 


ә 
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AAnitting their liability, and they had already spent £7,000 upon 
the work. There was also a question of law whether the Oorporation 
ecsld recover damages, the penalty of £31 10s. per week, counsel 
ebeerved, being in the nature of damages. 

. Mr Іатввиси remarked that the electric light bad suffered 

‚ каше of ita condition, through the competition of the incandescent 

pu light; sad that might be shown to be a source of danger. 

His Іоврѕнір said the matter seemed one for adjustment, and 
Mr. Watron intimated that it was probable the might 


approach each other over night and do the beat they could to arrive 


st a settlement. 

The hearing was then adjourned, and on the 19th inst., when the 
еме was resumed, 

Mr. LAWRENCE, Q., informed his Lordship that an endeavour 
bad been made to come to terms, and these were then being considered. 

Half an bour later the parties returned to Court, and Mr. WarroNB, 
GC, mid he was glad to be able to state that he and his learned 
trends on the other side, with their clients hed arranged the matter. 
N drawn on terms, which, if necessary, could 

be embodied in an order of Court. All he (counsel) asked at present 

be ordered that the £1,600 which defendants had 

paid into Court should be paid oat to the plaintiffs. 

HisLoangMIP: Yes. There will be an order as applied for. 


g 
| 
F 


says that tho case was settled on the following 


Barstall’s sa 
$. Make or replace the journals on vertical shafts to Mr. Burstall’s 
satisfaction. 


5. Pat the gearing of the vertical shafts in order to Mr. Burstall’s 
No costs on either side, and the judge's order to be taken if 


| 


ALLAN v. CUMBERLAND. 


А 1ес- 
trie Supply Corporation, who by increasing the voltage rendered the 
other lamps useable. At the time Messrs. Moody said that the 
lumps were too short, the mechanism being too near the arc. Some- 
tine after plaintiffs had instructions to repair them, but pointed out 
that it was highly improbable that they would be of any use, and he 
had better have new ones, but this he said they only wanted 
toget а larger order. The lamps did not work satisfactorily, though 

Moody did all that coald ba done, and when tried in their 
vorks they were all right. It was also said that defendant's men had 
pat linseed oil in them. Defendant said they never worked more than 
SON AE A BS; 80d denied that bis рор» had used linseed 


His Ношоов said the work done was useless, and defendant was 
. There would be judgment for the 30s. paid into 


E 


Всскиа v. TEB Lompom Exeornio BuPPLY CORPORATION, LIMITED. 
Finsr Day—Monpay. 


Recker э. The London Electric Supply Oo 
B one for an account of damages for ofringement of a patent 
(No. 3379, of 1885) for "Improvements in Distributing Electricity, 
sad Apparatus therefor.” Mr. Bous field, Q O., Mr. A. J. Walter, and 
Mr. J. Н Gray were the counsel for the plaintiff; and for the de- 
fendants there were Mr. J. Fletcher Moulton, Q.O., Mr. C. A. Cripps, 
QC, Mr. J. O. Graham, and Mr. Hugh Moulton, the last named 
appearing for the first time at the bar, of which his father is so pro- 
minent a member. The case is expected to last over a week, but at 
the cutest Mr. Bousfield stated that he was willing to call only two 
to the same course. 
BOCSFIELD, in openings the case for the plaintiff, said that 
\ refarred to their patent for a system of 
distribating electricity by means of transformers arranged in a certain 


translormers, mains, secondary circuits, lamps, and so on, for the 


perposs of distributing electricity. Twenty yoars ago distribution 
wu practically unknown. They had the light in lighthouses, where 
rne at the bottom of tower furnished the light 


ideas of distributing 5 ne 
of it was in everybody's d, but t 

Telimtion of it was entirely in the futare—was scarcely known. 
made towards the fulfilment 


aeg agent. The 
whom tbis improve- 
^ dne, Zi ey made this improvement 
1886, and they patented it in various countries on the Continent. 
» who are well known in 


. Mr. FrxrcHmsB Мостлон at this stage intimated that it had been 
agreed between the pe that they should oontribute initislly 
equally towards the shorthand notes in ‘print, but that ultimately 
the cost should become costs in the case. 

Mr. BovusrIELD, resuming, said that Messrs. Gans & Oo. were great 
electrical manufacturers. There had been a number of foreign 
patents, and he would explain what might seem a strange circum- 
stance that this matter should arise so late in the life of the patent. 

Mr, Ётатснюв Mourros: It is absolately post mortem. 

Mr. BoosrizLD: But it had begun before. The fact was that 
Messrs. Garz, who had a very large business on the Continent, had a 
great deal of litigation on the Continent in regard to it. That was 
one element. They were unfortunate in their first litigation, but finally 
they succeeded in their litigation in Italy and France. During all the 
time they were extending their business on the Continent and their 
hands were very full; snd the difficulty they had when they came 
before the Privy Council asking an extension cf the patent was to 
show that they had been making their best efforts to push this 
invention during the last 14 years That difficulty they did not 
have in this Court. 

LorpsHip: You could not ask for an injunction now, or 
delivering up of the ivfringing articles, you ask simply for an account. 

Mr. BousrrsLD said that that was all. Another curious element 
was this. For some time after the installation of this patent, 
although they had exhibited it in 1886, yet there were leading 
engineers and electricians who condemned the system, who 
корен that it would not work, and that successful distribution 
could not be attained under that patent. Some of these were people 
who, as they knew ccoasionally in such cases, would come now and 
say it was perfectly obvious from the first that the system must suc- 
ceed. But in 1886 it was very different, and it was on reoord that 
scientists and electricians in journals and electrical papers prophesied 
that it would be a failure. They had had those initial difficulties to 
encounter, with the added difficulty that the people interested on the 
Continent were experiencing great difficulties in litigation there. It 
was only when they succeeded in overcoming those difficulties that 
they had been able to turn their attention to the infringement which 
was going on in England. It was now three or four years since the 
patent was amended and bought by the plaintiff this action. 
The amendment was simpiy the catting oat of specific apparatus. 
He would not trouble the Court with what that was at this stage, but 
he did not think it could be suggested that in cutting out that specific 
apparatus from the original ification there was any want of that 
good faith or reasonable skill in knowledge which was necessary to 
entitle any person to damages in respect of the infringement of the 
amendment. 

Mr. FrETOHER Мооттон: The amendment is 12 years old. 

Mr. Воозғівгр said that, of course, it had been amended solely in 
view of the litigation, and to remove matters of little importance 
outside the field of controversy by deleting them. If they had been 
there, there might have been three times the number and form of the 
objections, and this had therefore been only a matter of simplifica- 
tion. The invention had reference, as he had said, to distribution of 
electricity by traneformers. By means of that system generally they 
were enabled to use electric currents of high tension, carry them near 
to the points of distribution and separate them into currents of low 
tension. He might have to explain some of the terms. 

His LonpsurP: I am afraid that you will have to treat meas a 
novice and instruct me a good deal. 

Mr. Bobsrmro said he would not on that day explain those terms, 
but there were elementary terms which one to explain in a speci- 
fication. When his Lordship had mastered the terminology of the 
t which involved certain elementary principles, his Lordship 
would be able to master this litigation. The principles involved were 
really simple, and if he could make them clear in his opening as 
matters not of controversy, the evidence ought not to be of very 
great length. There was a certain controversy which that 
this patent had been anticipated by something done by Gaulard 
and Gibbs and at the Royal чаш: At this point Mr. Bousfield 
interrupted his speech by referring be, to the question of the 
number of expert witnesses to be , and asked if his learned 
friend a with him that each side should have only two experta. 

Mr. вв Моотлтон said he would make the evidence as 
short as he could without binding himself to that arrangement. 

His І,0оврвитр said that Mr. Justice Romer had restricted expert 
evidence to two witnesses on each side. He, however, would leave 
it to counsel’s discretion, as it might be that someone might be a 
specialist in a particular branch. 

Mr. BouosrIBLD said that he knew that his Lordship would not 
desire to cramp them. Не only wished to protect himself, so that if 
he called only two witnesses, and his learned friend brought four, he 
should not be told that the weight of evidence was against him. 

At this stage the Court adjourned for the day. 


Szcomp Dar —Torspar. 


On Tuesday, Mr. Восвғтвгр, continuing his h in opening the 
case, said that the problem had to do with the distribution and flow 
of electricity through wires, and therefore 16 was analogous to the 
distribution of gas or water through pipes, and the analogy of sending 
a flow through pipes helped them very muc]. The flow of water 
depended upon differences of pressure or of level. The fall of 
pressure of water depended on the resistance which was 
through and the distance traversed; and that analogy held good in 
the case of an electric current. The learned counsel proceeded to 
explain certain technical terms perfectly familiar to їз in elec- 
trical science, and then reverted to the state of knowle as to that 
science between 20and 30 years ago. It was necessary to have a machine 
to each light, and 3 presented а certain resistance, 
The next thing was to have a which gave higher pressure. 
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and to light two, three, four, five, or six lamps by that means. That 
was the problem of electric distribution. They attained to the con- 
stant current system " of distribution with arc lights. Then they 
bad the second system, by which if they had six lamps they must 
bave six balf-amperes, or if 1,000 lamps, 500 amperes flowing in the 
direction of the dynamo, and what they had to do then at the 
station in order to keep the pressure, was to do it not by the 
amperemeter but a voltmeter to show that the pressure was constant. 
But there were drawbacke to both these systems of distribution; and 
sothey came to the constant potential or constant pressure system, 
instead of the constant current system. One defect of that system 
was that if the branch was, say,a mile long, they could not have the 
conductor so big as to have no fallof pressure from one end to the other. 
Nor did they get the constant pressure which they ought to have at 
all the different points along the line. The effort was to maintain 
the whole of the lamps on the line at 100 volts potential, and by 
means of the Edison system with feeders they were able to get an 
approximation to it, but only an approximation. It was fairly good 
for small areas, but as they increased the number of lamps and the 
area of distribution it became economically unworkable, just as the 
earlier methods, when the distribution was expanded, became 
dangerous in practical working. The next great step in the matter 
was Hopkinson's three-wire system, by means of which a saving of 
practically three-fourths of the cop previously required was 
effected. That enabled them, with a given capital, to cover a much 
wider ares, and that was an important mat'er in connection with tbis 
case. That helped them to see what people were driving at for years. 
Supposing they had а certain area, say, of 1,000 lamps, each lamp took 

f an ampere at a pressure of 100 volts, so that the whole system 
took 50,000 ampere volts, or 50,000 units of work per second. Now, 
in distributing those 50,000 units of work, the question was how to 
do it most economically; and it was obvious, having regard to the 
question of current and of waste of current from resistance, that if, 
instead of sending the current from the station 500 amperes at 100 
volte, they sent out 100 amperes at 500 volts, they were sending out 
the same amount of work, but the conductor would be so much 
smaller and the expenditure would be so much smaller. It was, 
therefore, seen to be desirable to send out at & higher potential, and 
that having been obtained, the Ruhmkorff a fus was the earliest 
method and the simplest form of transformers for the purpose. 
Gaulard and Gibbs had in view the reducing of the size of the lamps 
and diminishing the energy of th4 conductors at a high potential, 
Speaking of the plaintiff's patent, the learned counsel pointed out 
that the object of the invention was to make all individual points of 
consemption of electrical energy quite independent of one another. 
Lord Kelvin might say that that was a simple thing to do, snd that 
there was nothing in it. He (counsel) assumed that Mr. Moulton 
wculd say that the tbing depended upon such elementary electrical 
ponpa that it required no application of skill to make it effective. 

should point out, however, that so little did it appear obvious to 
electrical authorities in the past that the principle was condemned 
all round, viz, at discussions, ia the Oourts, and in papers read at 
meetings, and so on. It was received with discredit and disbelief 
in the electrics! world. In the three-wire case it was said that any- 
body would know that if two conductors were put together, in one 
of which there was а current flowing one way, and another the other, 
the two currents would be naught. Of course that was so. Two 
currents of that sort neutralised one another. Although the 
principle of the plaintiff's invention might be obvious, it did 
not follow thet there was no application required to make 
it effective. The plaintiffs case depended on the fact that the 
patentee had put together all the elements of knowledge, and 
applied them to a practical system of electric lighting. 

be learned counsel then read the complete specification, No. 3,079, 
of 1885, and said that the claim made by the patentee was the appli- 
cation of indaction coils or transformers for alternating electric 
currents, the arrangement of several stations of second order as 
branch circuits of the main line, vis., in connecting up the local 
centres with the main line in multiple arc,to which main line is sup- 
plied an alternating electric current of a tension as constant as pos- 
sible. The defendante’ system was on the following plan :—At 
Deptford they generated their electricity at a tension of 
10,000 volts and brought it into London. Their maine 
were carefully guarded against leakage. The defendants 
made a double use of this мав, but the important thing 
to observe was what they did when they got the current to 
Trafalgar Square. The defendants got it there as electrical energy 
for distribution at 2,000 volts. Asa matter of fact, the defendants 
made double use of the transformer system ; they applied this system 
for distributing throughout the district they supplied. They had 
got their mains laid down in the streets at a pressure of 2,400 volts, 
then they had the sub-stations where they had the transformers. 

In answer to the JUDGE, the learned Соснвет, said on the question 
of infringement, the defendants said that the tension of the 
plaintiffa system varied from time to time in order to get 
the best resulte. That was merely a quibble. This was a c.n- 
stant tension system, as opposed to a constant current system. 
The specification was amended three years ago, and in that respect 
there was also an analogy to the case of Hopkinson whose specifica- 
tion aleo was amended, and who had to satisfy the Court in order to 
obtsin damage that before the amendment the original claim was 
framed in good faith'snd with reasonable knowledge. In these cases 
they had to satisfy the Court that the original claim was framed in 

faith and with reasonable knowledge, instead of getting the 

tter of the public by first making a broad claim and then cutting it 

down. Ia the present case, he would show that those familiar with 

the knowl: dge of the time would see nothing against the good faith or 

reasonable skill and knowledge required by the Act; and the object 

in making the amendment had been simply to lighten the ship by 
getting rid of pointa of dispute. 


= THE ELEOTRICAL REVIEW. Wa & Meo. ы изии» : 


The first witners examined was Mr. Jag. BWINBURNB, who, in 
answer to Mr. WALTEB, said he was an electrical engineer, end for: 
many years had closely associated himself with the developmento! 1 
electric lighting. He laid down his first transformer at the end c! 
1882. Formerly each arc lamp had its own dynamo. In the yer - 
1878 the newspapers were full of the subject of the sub-division , 
of the electric light. Electrical power was got by multiplyiag the — 
current by the pressure—each lamp took a given amount of por. 
It was really very important to get high pressure for distribution. 
The importance of high pressure for distribution had been realised `. 
for a long time. It was wanted ever since it was talked about м ll. 
As regarded the question of the independence of the lamps, they © 
must either have the whole going at that time or sll the lamps ot. 
It could be used іп public restaurante and ships, where the light ^. 
were all put out t gather; but that was not convenient where be 
consumer desired to be free to turn out what lamps he pleased. Ie 
Hopkinson system patent was taken out in 1882; Gaulard and Gb 
was another system of distribution with transformers. The mi: 
object of a transformer was to falfil its name. It transformed the =“ 
current; and the current of electricity flowing in one wire was made С 
to have effect in another wire, inducing а current in that seconi-: - 
wire. The Gaulard and G bbs invention (exhibited in diagram befke 
the Oourt) was used at several of the Metropolitan Railway Stations. - > 
It was not a system of distribu'ion for extingaishing individaal: 
lamps at all. What was wanted in a system of distribution 
was constant tension or pressure on the lamps and 2 
small amount of copper on the mains, that involved otber- =: 
things. A small amount of copper in the mains involved’ — 
sending out at high pressure. The t lamp: 
involved low pressure. As regarded any system of electric distribi-. — 
tion, the lamps ought all to be perfectly independent, and each 
customer ought to have his supply as he wanted it, d- 
anybody else. The invention described in the specification now under 
consideration dealt with the difficulty of requiring low pressure on tbe +: 
lampe and constant tension upon them. They wanted high prem :. 
at the station, and they wanted an arrangement by which the lamp 
could be turned out one at a time. The inventor bad solved that diff. - - 
culty, and no previous system of distribution had met it in bit -- 
way. The invention enabled an extended system of distribe. . 
tion to take place, under which it would be posible to 
distribute over large districts from the central station. The 
ification showed that the inventor had thoroughly under 
the subject of transformers, and no statements like those whic .. 
appeared in the specification were to be found anywhere else, м ш „ 
as he knew. The invention which was claimed was precisely u 
described in the complete specification. TA 
Was it really useful ? —I think it was. | 
And was it novel?—Yes, I think it was; and it was proper) 
described in the epecification. oe 
Continuing, Witnzes said he was acquainted with the system oi ~ 
distribution of the defendant company. Ia his opinion it wu = 
exactly the same as that of the specification. They had additions] © 
means of transforming, because of the distance from Deptford. The) ^ 
had the 10,000 volte there and 2,400 at the stations in don, and 
from these high pressure stations the electricity was distributed b) 
transformers in рагаПе), as under the system in the fication. — — 
Do you know whether this system was received at once in 1885 м `- 
a system that was satisfactory ? | 
WrirNEsS replied that it took some time. Tae transformen `. 
attracted some notice at the Inventions Exhibition; but he bimself -: 
did not pay attention to it until 1887. It was now used for half, o:. 


1 
- 


‚ perbape more than half, the electric lights in uee in this country. He ~ 


carefully read the documents referred to in the particalers of ~. 
objections in this case, and he did not find the invention described in c 
this specification in any of the earlier publications. He considered . 
that the specification gave sufficient instructions to enable the inv en- 
tion to be carried ont. He did not know what farther instructions 
could be given. 

Q.: It is alleged that the knowledge which existed at the time was 
such that no invention was required to arrive at this invention? 
Wrraxss replied that the knowledge of transformers st the tims 
was practically ni. There was no state of knowledge; there тма ^ 
state of ignorance. Bat since 1886 there had been an enormous jemp 
in knowledge of the whole subject. ~< 
Cross-examined by Mr. Ет.втонев Movucron, Wirness said that erer 

since 1878, or, at least, before 1881, the question of electrical distr- 
bation had been before the public. E 
Mr. FrLeTOHzB MouLTON: It was so prominently before the 
public that legislation took place with regard to it as early as 1883. 
Wrrurss: Yes; the first Electric Lighting Act, and there were 1 ~.. 
large number of compsnies formed forthe purpose of distribating elec - 
tricity on a large scale. 
Mr. Ётктоҥвв Мосітон: By electrical distribu'ion was meant 
supplying to the public at their houses electrical energy ? w 
Wirnzss: Yes. 
Mr. FLzrToHEB Мошлон: And the common way of doing it "M . 
just as we supply gas and water to individual houses. = 
WiTNESS: That is во, in a qualified sense. Ж, 
Mr. FLETOHER MovuLTON, referring to Section 18 of the Electric > 
Lighting Aot of 1882, said that the form of distribation therein 
recognised was the parallel system of distribution. 5 
Wirnzss assented, adding that in the parallel system of distribu- - 
tion there were two mains, which ran side by side throughout the . 
town, and in each of the consamers’ houses there was a metallic pipe, 
call-d a pole, connected therewith. 
Mr. FLETCHER Моогтон: And the company's work ended at thor ‹ | 
p and its duty was to keep the one pole with an electric presure | 
igher than the other. 
Witness: Yes I до not remember for the moment whether the 
Electric Light Act contemplated parallel distribution. 


— 
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Mr. Розтонав Мошлон: And the customer drew off the electric 
poles by strangling the machine, and what that 
mschine was anybody bad a right to prescribe ? 

Wirrse : No, I think not. 

Mr. Ривтснав Moc ron: I had а right to use it for one machine 
aod my neighbour for the same kind of machine. 

Wrrsess: Yes. 

Mr. Fraroasr Movucronm then called attention to the manner in 
which that was provided for in the Provisional Orders of 1883, and 

to the Court that he was cross-examining the witness on 
the stata of pablic knowledge. He wished to show that this was a 
быт for something which was perfectly well known before. It 
ты 6 claim for drawing off electrical energy by trans- 
formers. The system was a system under which the elec- 
tricity used by each consumer was drawn off from a double series of 
mains ; and in the provisional order it was referred to as the positive 
and negative poles. | 

In farther croes-examination, WrrwEss said that the two poles in 
scasamer’s house were the substitute for a machine for producing 

electricity with constant tension. 

Ur. FueromeR Моштон: Ia other words, the consumer, instead 
of starting his own litsle machine, had an equivalent to bis machine 
in these two poles ? 

Wrrsuss: Yes. 

Mr. Різтснав Мосттон: Anything which could be done by a 
machine of constant tension could be done in the consume:'s house 
by a substitute for a machine? 

WI res: Oh, yes. 

Mr. FLxrcHER. MourTOB: That was public knowledge in the eyes 
dl ide whole world ? 

Wirsses : Certainly. 

Mr. FuztoHER Мосттон : Then when I am considering the state of 
public knowledge at that time, I am considering the two poles at 
mind house as being, to all intents and purpotes, an e cal 
machine 

Nuss: Yes; anything with regard to constant potential work. 

Mr. FI ronnn MovrTON: Suppose we take the азы ie of a con- 
nme then. It was not novel to work an induction coil or trans- 


Wires: O», no. 

Mt.FLxrCHEB Мооттон : Therefore, it was not novel to work trans- 
formers by the poles in a man's оше? ' 
e I think it was, becauss there were no poles in a man's 


Mr. Рілтонив MOTO: Do you tell bis Lordship that it was 
10те] to pat an induction coil on to a machine? 

Nas: No. 

Mr. Freun Мооттон: It had to be worked by а machins? 

Neuss: Yes, 

Mr. Ғатснав Мооттон: And what novelty would there be in 
pating an indaction coil on to the poles in a house? 

Ins: There is nothing to prevent it. 
| ee Fisrcuurn Mourrox : I pat it to you that there was no povelty 

Vm: The poles are there, the equivalent to the machine for 
constant pressure. 

Mr. Ёгэтснвв MourLTON: There was no novelty. 

His Labem: As I understand Mr. Swinburne, he says there is 
во novelty in 1t, but that he never knew it to be done. 

The Court then adj urned for the day. 

Tee hearing was continued on Wednesday and Thursday. Oar 
pet of the evidence will appear next week. 


(To be continued.) 


Товивв & Sons v. BRINSMEAD. 


Таз hearing of (his case was resumed on Tuesday, and continued 


on Wednesday, а number cf experts gi evidence, but our re 
bes to be held over until next week, = m 


BUSINESS NOTICES, &e. 


by the creditors, 
developing certain marine, electrical, and hydraulic 


0 which he had works at Oowley. He failed in January, 
with arets valued at £19,000, and proofs of debt to the aggre- 
ee of £13,954 had been against his estate. The failure was 
т ibsted by the debtor to his inability to realise his patents to 
"ша in time to meet ing engagements. Upon 
teal being called, Mr. Ringw » on the debtor's 
у Hated that the scheme of arrangement accepted 
ane creditors provided for at least а cash compositicn 
Em A In the £. Rince they resolved to entertain the schem 


* in which the debtor was ooncerned. 
Cacumstarces he was instructed to ask for leave to withdraw 


the present scheme in order that a new meeting of the creditors might 
be called to consider the new terms. His Honour said the only 
scheme with which he hed to deal that day was the one before the 
Oourt, and as it was not to be proceeded with it would simply bs 
struck out of the list. It was bie opinion, however, that a scheme 
which provided for a cash composition of at least 7s. 6d. ia the £ was 
referable to one exl omy with shares in a new company, and 
е debtor would be well advieed to find the money as originally 
proposed. The application was then struck out. 
, Ов КУ 6th, 55 N um Court, an applios 
on for discharge . M. Winter, ical engineer, Am 
House, London, will bs heard. 4 
F. Gimblett, New Тап Ohambers, Wych Strest, W.O., has been 
тк trustee in re F. B. de Foe Paynter, electrical engineer, of 
А 
Notice is given of release of trustee (W. M. Richards) in re F. 
Marson (F. Marson & Oo.), electrician and ironmonger, Leicester. 


Liquidations, Dissolutions, &c.—Messrs. E. F. Brown- 
ing and F. L. L. Lindssy (Lindsay & Browning, electrical and 
mechanical engineers, Bangor) have dissolved partnership. Mr. 
Lindsay will attend to debts, and will continue the business. 

A petition has been presented by creditors for the winding up of 
Messrs. B:aman & Deas, Limited, and will be heard before Mr. 
Justice Wright on January 91st. 


Meeting of Creditors.—At the offices of Messrs. Armi- 
tage, Lylies & Hinchcliffe, solicitors, Huddersfield, on 29nd inst., a 
meeting of the creditors of Messrs. Mitchell & Schofield, electric 
lighting engineers, Brockholes, was held. The liabilities amount to 
£696 14s. 10d., and the assets to about £440. It was resolved that 
the debtors should execute a deed of assignment to Mr. Т. H. B. Tate, 
accountant, Huddersfield, as trustee, and three creditors were 
appointed as a committee of inspection. 


Books Received.—‘ American Telephone Practice,” by 
Kempster B. Miller. New York: American Electrician Oompany. 

"Tae Yorkshire Oollege, Leeds, Twenty-fifth Annual Report,” 
1898-9. Leeds: McOorquodale & Oo., Limited. 

“Laboratory Note Book" by V. B. Lewes and J. 8. S. Brame. 
Westminster: Archibald Constable & Oo. 48. 

" Export Merchant Shippers of Great Britain and Ireland,” 1900. 
London: Dean & Son, Limited. 17s. 61. 


The Copper Market during the First Half of 
January.—Meesrs. Н. R. Merton & Company's statistical circular 
relatiog to the supplies and deliveries of copper daring the first 
half of the present month shows that stocks have been reduced by 
782 tons, and that the price of standard copper has advanced 10s. 

r ton. The total supplies have been 11,305 tons, but the total 
Neliverics have been 11,737 tons, and in addition 350 tons of standard 
copper has been shipped from English porta to New York. Oa 
January 15th the stccks were therefore equal to 22,036 tons as com- 
pared with 22,817 tons on December 3let, and the price of G. M. Bo. 
was £70 108. against £70 fifteen days earlier. ; 


Electric Driving.—Electrio generating plant is being 
put down at the Old Park Works, Wednesbury, belonging to the 
Patent Shaft and Axletree Company, as a substitute for steam as the 
motive power. 


Electrical Eagineering in Italy.—La Società Italiana 
fer lo Scruttamento del l'Energia Elettrica, of Milan, has made appli- 
cation to the Ticino Canton authorities for a concession to utilise the 
water-power of the River Maggia. It is estimated that 2,800 K. v. 
will be available. 


Felten & Guilleaume.—Messrs. Felten & Guilleaume, 
of Oarlswerk, in Mülheim, notify that they have transformed their 
business (excluding the branches in Vienna and Bada-Pesth, which 
will be worked as hitherto) into a limited liability company, styled 
“Felten & Guilleaume Oarlswerk Actien Gesellechaft.” The manage- 


. ment of the company will be in the hands of Messrs. Th. Gailleaume, 


Max. Gailleaume and Herr A. Heiliger, of Cologne. Herr Emil 
Guilleaume is general director of the new company, and the other 
directors are Herren L. A. Roosen-Runge, О. Steven, J. М. Kem 
L. Bohnen, C. von der Herberg and Fr. Bohleifenbaum. | 


For Sale.—In our advertisements this week will be found 

rticulars of the steam and electrical plant of the Birmingham 
Par ) у, Limited (in liquidation), which is being offered 
for sals by private contract by the liquidator. ; 

Messrs. Wood & Newland are to sell by auction, on February 7th 
the plant, machinery, &c., at the works of Heath, Snoxell & Oo., 


Limited (in liquidation), Birmingham. See advertisement pages 
this week. 


Gear-Cutting Hachinery.—Messrs. Broadbent, Evill and 
Oo., Town Obhambers, Brown Street, Manchester, send us a pamphlet 
describing their automatic worm and bevel wheel-cutting machines. 
The apparatus, invented by Mr. J. H. Gibson, а draughteman at 
Messrs. Lairds, of Birkenhead, was firet put on the market by Messrs. 
Gibson & Sheffield, to whose business the present firm has succeeded. 
The principal point in this machine is that the cutting is effected by 
a single rotating tool which describes a correct helical path, while 
the blank is rotated independently by suitable change gear. Ia the 
past a catting worm or “hob” served the double purpose. A 
similarly happy device is employed in cutting bevel wheels, much 
reducing the cost of manufacture, while gaining in mechanical and 
mathematical accuracy. The pamphlet is fally illustrated and is 
well worth perusal, and will be sent on application. Messrs. Broad- 
bent, Evill & Oo., are at present su plying cut wheels cut by their 
machines, or they will cat custo: own blanks. 
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Homes for Discharged Soldiers.—Mr. Edwin O. Sicha, 
as chairman of the Executive of the Building Trades’ Gift to the 
Nation, writing from 1, Waterloo Plsce, Pall Mall, wishes to state 
in answer to the numerous inquiries from all of the country 
with which the execative have not yet been able to deal individually, 
that printed details are now being prepared, giving the exact quanti- 
ties of materials, fittings, &c., required for the Discharged Soldiers’ 
Homes. Mr. Sachs announces the names of the first donors who 
have generously contributed to the entire set of the six homes, irre- 

tive of the quantity of materials required. The list includes :— 
essrs. Strode & Oo., the electric fittings for one house; the 
Oonduit Insulation Company, electric conduits. 


The Lancashire Electric Power Bill.—An influential 
meeting of representatives of Lancashire Municipal Corporations was 
held on Tuesday afternoon at Manchester, in opposition to the pase- 
ing of the Lancashire Electric Power Bill, 1900. The promoters of 
the Bill are seeking authority to supply electric power to towns and 
districts in Lancashire south of the River Ribble, and includin 
Preston. These towns comprise Liverpool, Manchester, Salford, 
Accrington, Blackburn, Bolton, Barnley, Oldham, Rochdale, Bt. 
Helens, Stockport, Warrington, and Wigan. On behalf of all these 
towns it is strenuously urged that the Bill (we quote from a circular 
distributed in the meeting) should not be allowed to pass the second 
reading on the following grounds of public policy :— 


(1) That, where Parliament has authorised a municipal corporation to borrow 
money for a municipal undertaking on the security of the rates, and the corpo- 
ration has established their undertaking, special Parliamentary powers ought 
not, in the interest of the community, to be granted to a company trading for 

rofit to execute works of a similar character within the borough, or to enter 
into competition with the Corporation without the consentof tbe Council of the 
borough. (2) That special Parliamentary powers to break up the streets ought 
not to be granted to a company trading for profit without the sanction of the 
community expressed through the Council. (3) That the Bill proposes to effect 

a practical ир of the general law, on the faith of which millions of pounds 
` throughout the kingdom have been borrowed by loca) authorities on credit of 
the rates. The Electric Lighting Acts make special provision with regard to the 
consent of the local authority for the express purpose of protecting local 
authorities, and it is submitted that such provisions ought not to be overridden 
to the extent proposed by the Bill for the benefit of a company trading for profit. 
(4) Parliament has already expressed a decisive opinion upon enterprises of a 
similar character by the rejection of the General Power Distributing Company's 
Bill on the second reading in the House of Commons on March 3rd, 1899. 
Powers similar to those sought by the present Bill were also refused by Parlia- 
ment in the case of the County of London and Brush Provincial Electric 
Lighting Bill in the session of 1899. (5) It is proposed by the Bill to incorporate 
a company for the purpose of supplying electrical energy for lighting and power 
purposes in large areas, with power to break up or cause to be broken up public 
streets, and to occupy space therein without the consent of the local authority, 
and without any compensation in respect thereof.“ 


It is farther stated that the consent of the local authorities affected 
has not been obtained. It ie submitted that a company trading for 
profit ought not, for its own bent fit, to be allowed by a private Act 
to override, to such a drastic extent, general legislation enacted for 
the protection of local authorities. In addition to the grounds 
already referred to, in which it ie urged that thie Bill ought not to 
second reading, it is further submitted that practical considerations 


wer in transforming the energy for use, and the 
excessive divi to be paid by the жарт as compared with 
interest at 3 per cent. by a corporation. Moreover, the area of a 
large borough forms the most desirable unit for area of supply, as 
providing all the elements favourable to a average demand, and 
the cost of distribution of power in any borough c:rtaioly cannot te 
done more cheaply by а company than by а Corporation. It is sub- 
mitted that tbe facts justify no such retrograde seep in the princi 

of local self-government as is suggested in this Bill. Daring the 

50 years the policy cf legislation has been to encourage and foster 
the assumption by municipal authorities of duties in which the com- 
munity are interested. The departure from this policy—by a private 
Bill— justifies, it is confidently urged, the exceptional courte of oppo- 
` sition to and rej ction of the Bill on second rea 7 

The Lord Mayor of Mr. Thomas Briggs) presided, 
and representatives from all, or nearly all, the towns affected were 
present. 

Mr. Alderman Higginbottom (Manchester) read the following 
resolution :— 

That this Conference of Municipal Corporations within the area comprised 
in the Lancashire Electric Power Bill, 1900, protests against the same as con- 
travening the principle for which municipal corporations have in past years 
successfully contended, and which have been established by the Tramways Act, 
1570, and the Electric Lighting Acts of 1882 and 1585, and determine to take 
united action in opposition to the Bill. 

This was unanimously passed. 

It was also resolved :— 

That an executive committee be appointed from the towns present at this 
conference for the purpose of sins effect to the foregoing resolutions, and for 
conducting an opposition to all stages of the Lancashire Electric Power Bill. 
That such executive committee be authorised and requested to apportion the 
expenses in regard to this matter among the various corporations comprised in 
the conference. That the executive committee be authorised to consider the 
provisions of similar Hills on the subject affecting other parts of the kingdom, 
and to co-operate in reference thereto to such extent as they may think desir- 
able, and also to take part in any conference or conferences which may be held 
in reference to any electricity Bills promoted in Parliament in the present 
session, Thatthe executive committee be authorised to add to their number, 


The Metropolitan Supply Company F.ned.—At the 
Marylebone Police Court last Friday, the Metropolitan Electric 
Supply Company, Limited, were summoned by Mr. J. W. Godfrey, 
9n behalf of the London County Council, for having, on various 


dates in October and November last, failed to supply electric energy 
to the premises of Bir Felix Semon, physician, of 39, Wim 
Street; Mr. H. T. Butlin, consulting surgeon, of 82, Harley Street; 
and Mr. Alfred Arthur Hadson, barrister, of 28, Weymouth Bret. 
Mr. Daldy appeared for the tion, and Mr. Muir for tie 
defence. Mr. Daldy stated that the Council had received many con... 
plaints of the company having failed in their contract to provide a: 
continuous supply-of electric energy for the use of their custom:n,- 
ee he eee а the summons were representative ct: _ 
the balk. һе company, 


with the construction of their new works at Willesden bad 
occurred over which they had no control; bat he (counsel, 2) 
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put it that the oompany had undertaken new business whid 


they were unable execute except at the expens an -. 
inconvenience of their other customers, and to the benefit of th - 
company. This failing of the light had proved а very serious matter - 
He maintained that the ү coald 
plaints, for they were compe мен obligations to keep thei -. 
contracts with their customers.—Mr. Hudson and Mn. Batlin bot. : 
gave evidence of the supply of electricity being for 
periods on different dates, on one or more occasions as longed | 
hours.—Mr. Muir, for the defence, denied that the company hs. 
extended their operations at the expense of their other custome. _ 
The failure had arisen from other causes. The learned counsel the . ,- 
narrated the nature of many difficulties which had had to be overea , 
in connection with the erec:ion of works at Willesden—4difüicultit .. 
which no amount of human foresight could anticipate, and whic . 
the company had ro power to prevent. Since December 15th lu 
the supply had been constant, and measures had been adopte .. 
whereby it would be impossible for failures to recur in the foten 
He called Mr. E. Оооо Owen, the secretary, and Mr. Todd, tt 
chief engineer of the pie ae ‚ who bore out the statement. Amp 
rovision, they said, been made for the fature. Mr. Cart’ 
tt said it was clear that the com und 
very difficult circumstances, but, neverthe plie 
with the conditions under which they had obtained their very ezta ~ 
sive powers from Parliament, and they were, therefore, liable to z 
ty. He gave the company credit for having done their bee 


at they had failed in ligations. The company wonldi- 
fined 10&, with 23s. costs on each of the six summonses; = 
£9 18е. A 


+E 
North Metropolitan Electric Power,—A Bill has be. 
deposited for next session to a tii a company by the name s 
the North itan Electric Supply Company, for the purpo., ., 
of supplying "electrical energy in bulk” within the districts of . , 
Purr Law Unions of Hendon, Barnet, Edmonton, Ware, Небо .; 
Hatfield, Welwyn and Bt. Albans, and within the parishes of Chis 
ford and Walthamstow. The capital of the company is to be £270, . 
dirided into 27,000 shares of £10 each, and with the right to mil. =й 
by the ш о debenture stock, a farther а of 3 Fer i. 
purposes е company it is proposed e two generat. ~ 
stations, one at Edmonton and the other at Hertford. The promote © 5 
named in this ВШ are the same as those mentioned in the Oomty'. _ 
Durham Electric Power Bupply Bill. i 


STA 

The Paris Exhibition.— Messrs. Witting Brother 
Limited (Electricité and Hydraulique, Société Anonyme), write t: 
follows :— irn 
With reference to a note that recently appeared in your columns терый!- ie 
the supply of current for power and lighting in the future Paris Exhibition, . ., 
do not tind the name of our works appearing in the list you give of the ele | " 
trical contractors. We would like to point out that they &re pu downt с: 
three-phase sets, each of 1,200 H. r., for the above Exhibition, cure “з 
generated by these sets being distributed in the Exhibition and grounds by 07. >». 
80 three-phase transformers, In addition to this there will be installed abo. Ку; 
600 n.r. of direct-current plant, making а total of 3,000 n.r. or $340 к 
You will thus see that our works are by far the largest electrical У 
for the Exhibition, when compared with those mentioned in the note s, 
question, м 


Oar note was quoted, as then stated, from the Shipping Forli. 


е T> ч 
Private Bills—The Examiners of Standing Ord: 
procfs at their sitting on 19:h inst. ordered the following fo l. 
to Parliament for first reading, vis.: the North | 
Electric Power Supply Bill The oase of the Oounty *. 
and Brush Electric Lighting Oompany Bill, which m * 
on the previous day, was also dealt with Ыы 
tanding Orders being reported. 
Sentence.—At the Sonth London Sessions last wel : 
before Mr. M’Connell, Q.C., chairman, A. W. Longman, 28, | 
pleaded guilty to embezzling £194 belonging to his employs 
Messrs. Elliott Bros., of Lewisham, electrical : — d 
The chairman sentenced him to six months’ imprisonment in“ 
second division. i 


Shannon Electric Power Scheme.—The Inspector .. 
Irish Fisheries have arranged to hold inquiries at Limerick, Kill? ` 
and Athlone, into the probable effects of the works to be carried о `i, 
by the Shannon Water and Electric Power Company, in the fiber? ~u, 
of the river Shannon. A memorial complaining that the irn 
Standing Orders have not ben complied with, has been rai Jag e 
on behalf of Mr. Е T. Fagham. The Limerick city tho di 8 
reported against the worka beiag allowed to interfere with шй. ay 
water supply from the source at Doonas, which the scheme 8 
possibly affect. ' 


м 

South Wales Electrical Power 8сһете.—1л% u 

a conferenc» was held between the representatives of tbe “Т T Ma 
County Oour eil and the Oardiff Corporation with reference ж НЯ 
ВШ, the idea being that the two bodies might jointly ОРР Er" 
Bill. | ty 
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uite a batch of notices this week 
the South 

that the services of 150 of Major Orompton’s electrical volunteers have 
the War Office, and that £3,000 is to be allowed 
for of apparatus for their use at the front. The 
electrical fraternity, as a whole, will have a hearty cheer to raise for 
their self-sacrificing confrères who have so loyally come forward to 
render what service they can to their Queen and country; one and 
ish them God speed and a safe and early return. This 


remark does not apply to Major Orompton's party alone, but to the m 
electrical assistants at municipal works, and electrical шаа Чочо» 


Ervery week new names are coming to our notice d Adon gig ema 
revo send- 


kept open for them when they return. 
proof of the photogravure “ Sons of the 
Empire,” after the by Harry Payne, which we have received 
& Sons, Limited, is a work which will 
in great demand during the n 

me m n spectacle 

ts a unique of the “Sons of the 
Tupi” standing shoulder to shoulder in the cause of justice and 
to share the dangers and participate 
ountry. Some of our Continental 
seem to have entertained a notion that the first reverse 
received by the British arms in South Africa would result in a desire 
our other Oolonies to sever their connection 
That the effect of our misfortunes has been of 
kind, bringing about an unparalleled outburst 
and remarksble offers of assistance in 
and kind hout the whole British Empire, 
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ui ” and the probabilities are that 
by the time this affair is at an end this country will be respected by 
еца то. шас и арры юш Ee o 
"splendid isolation.” Oar es and the dear homeland are knit 


and as feeling is running very high here just at present, we have no 
doubt that “Bons of the Empire" will ve such a large sale that 
the first year's profits (which Messrs. Raphael Tack intend devoti 


single ditto at 
namber of prints on plate paper at 5s. We are convinced that an 
of oer readers who purchase one of these proofs will be very pleased 


ind that Mr. М. W. Holmes (with the firm of Borland 

с Leeds) is to the front. He has been pre- 
by his fellow-workers with a handsome silver cigarette case. 
as dispenser in connection with the Ambulance Dapart- 


. Harry Woolhouse referred to in our issue of January 19th 
ү е heading Electrical Engineers for the Front,“ is now 
to have been with the General Electric Company, Limited, and 
Telephone Company, as then stated. 
being written about the telegraph rates to South 
moment, "An ex-M.P.” writesto the Time 
te telegraphic com- 
im every direction, great peoùninry sacrifices are 
pecuniary sacrifices are 
(Бе Исле tion of the war, whilst many 
and individuals are giving pay to the wives and families 
Reservists, “ The Telegraph Company," the writer 
“is exacting remorselessly its pound of flesh dom the rela- 
and friends of every sufferer at the front without the abatement 
its . charges.” Only a few days 
on the of the Hastern Telegraph 
who had sent a message of 12 words to 
cost him £2 8s., equal to nearly seven weeks of 
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: Tweeddale, chairman of the Eastern Telegraph 

» Writes, in regard to this, as follows :— 
reference to the complaint of an ex-M.P. as to the alleged excessive 
astern Telegraph Company for telegraphic communication 
and dying soldiers in South Africa and their relatives in this 
tosay,on behalf of the board, that it would be obviously impossible 
transmit all such messages free of charge; but the cables 
since the commencement of operations, transmitting such 
bject to the signature of the same by a responsible official of 
whose decision as to the reasonable character of the request for 
transmission the company жане ым 
uirers at the company s office are, consequently, in the first instance, 
eared to that official, w ose signature at onoe ensures the despatch of any 
mesage without charge. 
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coals civilians, who seem to be all either Finsbury or Central men, 
Ч, men from the City and Guilds Technical Institute. 
The Wheatstone automatic has worked beautifully." | 


that the third ay a a na -— ш : 
e gra oserve o 
Reservists of 

al Albert Docks 
hment num- 
60, and brings the total representation of the 24th Middlesex 
the Bouth African force up to 480 men. The commanding 
€ the 34th Middlesex has been authorized by the Secretary 
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plete installation of 


for War to increase the strength bt Ble addition of 50 men of the 
company of his regiment which supplies the First-Class Army Reserves 
to the 1st Telegraph Battalion, Royal Engineers. 


Water Softening.— We read in a brewing contempo 
that the business of the Reeves Patent Filters Oompany, Limited, 
London, has been acquired by Mesers. Mather & Platt, Limited, of 
Salford Iron Works, Manchester, and will in futare be carried on at 
that address, in conjunction with their softening and purifying busi- 
ness, by the well-known “ Archbutt-Deely " process. The services of 
Mr. Reeves and the whole of his staff have been retained. 


ELEOTRIO LIGHTING NOTES. 


Abercarn.—The District Council will oppose the South 
Wales Electrical Power Company's Bill. _ 


Alfreton.—A meeting of the General Purposes Committee 
of the Alfreton Urban District Council, which consists of the whole of 
the members, has been held to consider the report of the Alfreton 
Ward members in regard to the public lighting in the town. A vote 
of the ratepayers was recently taken as to whether they were in 
favour of the electric light or the purchase of the Alfreton gasworks. 
A large msjority decided in favour of the electric light. 16 was 
therefore resolved to take steps to obtain the requisite legal powers. 


Basingsteke.—The Town Council has resolved to apply 
to the Board of Trade for a provisional order for the supply of eleo- 
tricity in the borough. 


Bexhill.—On Thursday last week Col. A. G. Durnford, 
В E., а Local Government Board inspector, conducted an inquiry into 
an application by the District Couucil for powers to borrow £5,000 
in connection with the electric lightingischeme. 


Bridgwater.—The Lighting Committee having recom- 
mended that the Town Oouncil should instruct Mr. Trentham 
to prepare plans and specifications for electricity works, the Council, 
м oe discussion, decided to call a town’s meeting on the 
subj 


Brighouse.—The Brighouse Corporation is negotiating 


with the Halifax Oorporation with a view to obtaining a supply of 


electricity from the 
plant at Brighouse. 


Canterbury.—The electric light accounts for the three- 
quarters of & year since the installation shows the net profits to be 
just under £200. The £1,500 allowed, therefore, in the estimates 
for any deficiency will not be required for that purpose, and 
the Town Council is to be congratulated upon the success of the 
un 


Chatham.—On the 28rd inst. the Town Hall was opened 
by Lord Rosebery in the presence of the Mayors of Kent and many 
local celebrities. The building is illuminated throughout by elec- 
tricity, the whole of the work having been carried out to the specifica- 
tions of Mr. John Hewett, of Messrs. Harrap, Hewett & Daffield, 
consulting electrical engineers to the Corporation. The wiriog is 
drawn into a w ht system of iron barrel, suitable draw boxes 
being provided, and there g no soldered joints whatever in the 
building. Distribation boards are arranged for every оа to 
which the circuits are run direct from the main switchboard in the 
entrance hall. There are altogether 312 16-0. . and two 50-ОР. 
incandescent lamps, and three 8-ampere arcs. The whole of the 
switchboards are arranged to open at the back, the frame supporting 
the marble being hinged to a shallow iron box built into the wall, 
into which the whole of the barrels containing the cables are brought. 
Tbe whole of the barrels are under the plaster, and this arrangement 
permits of easy access to the back of any board at any time by merely 
оор The contractors for the work were:—Wiring, Messrs. 
Stevens & Barker, of Maidstone; fittings, the Edison & Swan United 
Electric Migas Company; switchboards, Messrs. Hodges & Todd, 
Limited, under a sub-contract to Mesers. Stevens & Barker. A com- 
telephones on the inter-communication system 

been carried out by Messrs. Chard & Oo., of Great Portland 
Street, W., connecting the Council Ohamber with the Mayor's 
Parlour and the whole of the borough officials’ offices. 


Chichester.—After a prolonged discussion, the City 
Council has decided to postpone the question of electric lighting. 
It was proposed to use clectro-motors for pumping water and sewage, 
obtaining power from the electricity works; since this would con- 
stitute a heavy load, which could be handled in conjunction with the 
lighting in such a way as to keep a nearly constant load on the 
generators day and night, the arrangement would undoubtedly have 
been а most economical one, and success would have been assured 
from the start, while a very low price per unit could have been 
charged to consumers. It is to be hoped, therefore, that in their own 
interests the Council will reoonsider the matter. 


Croydon.—The Council is now inviting tenders for 
extending the buildings at the Corporation electric light station. 


Deptford.— On Thuraday last week a meeting of users of 
electric light in New Oross and Deptford was held at the Goldsmiths’ 
Institute, New Cross, to consider what steps should ba taken to im- 
ros the supply of electricity in the district. Mr. Sidney Webb, 

O. O., presided, Mr. J. B. Redmayne, secretary of the Goldsmiths’ 


in preference to one from the existing 
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Institute, said that he had called the meeting at the request of several 


of the chief consumers of the electric light in the district. Testa had: 


been taken in the Institute, which showed that the pressure flactuated 
from 100 to 75 volts. He believed the Board of Trade made a stipu- 
lation that companies must not give less than four below 100 volte— 
anything below 96 was bad lighting.  Beveral gentlemen having 
expressed very ttrongly their dissatisfaction with the way in which 
they were supplied, the chairman said tbat the London County Oouncil 
had no power in the matter. Some Veetries bad taken the subject 
under their own control and were supplying customers with elec- 
tricity. Wherever compsnies were tupplying electricity they were 
making default in so doing. The explanation was due, he had no 
don bt, to the fact that their business had increased so fast during the 

st year that it was altogether beyond their power to cope with it. 

ut in spite of that they were going on booking customers. Vestries 
or Dietrict Boards had the power to proceed against any company 
for every default made, and in view of toat he would suggest thas the 
Greenwich Board be asked to institute proceedings against the com- 
pany on absolute evidence of default. He would also suggest that 
every customer deduct 25 per cent from his electric lighting bill, and 
ask the company to sue for it. Ha did not think, however, they 
would do so. A resolution was carried unanimously, urging on the 
Greenwich District Board the desirability of taking legal proceediogs 
againet the London Eicctric Sapply Oorporation for the statutory 
penalties for default of supply, and it was farther reso'ved unani- 
mously that all consumers who have suffered from default be recom- 
mended to deduct not less than 25 per cent. from their quarter's 
bills, and to inform the company of the reascn. A committee was 
formed to carry on the agitation for better light and take such steps 
as may be possible for the defence of the consumers. 


Dufftown.— The Police Commissioners have appointed a 
committee to inquire into the question of electric lighting, which has 
been raised by a firm of electrical engineers. | 


Glasgow.—The Electricity Committee proposes to spend 
£650,0C0, with the view of extending the city electrical plant. Up till 
now more than half-s-million of money has been spent, cr authorised 
to be spent, for this purpose, the total expenditure authorised by Act 
of Parliament being £760,000. 


Govan.— The electricity supply was formally commenced 
on the 13th inst.; the system adopted is the low pressure three-wire 
at 500 volte, and 85 arc lamps have been erected for street lighting. 
The capital outlay has amounted to £25,000. 


Jarrow and Hebburn.—The Walker and Wallsend 
Union Gas Compeny has deposited а Bill for next session to extend 
its powers to supply electricity within the borough of Jarrow and the 
urban district of Hebburn. By this company's Act of 1899 powers 
to tupply electricity were granted within the urban districte of 
Wallsend and Willington Quay and the parish of Willington, and it 
is believed by the company that an extension of these powers to 
Jarrow and Hebburn will not materially add to the initial cost of 
generating the supply. The Bill does not, therefore, propose the 
erection of any additional generating station, but, for the purposes 
" of their electricity undertaking," it is proposed to raise £250,000 
additional ordinary capital and £62,500 of further debenture stcck. 
Power is also sought by the company to enter into agreements to 
supply electricity in bulk to the Corporation of Jarrow, the Hebburn 
Urban District Oouncil, and the Newoastle-upon-Tyne Electric Supply 
Company, Limited. 


Leeds.—Since the Leeds Corporation purchased the 
business of the Yorkshire House-to-House Electricity Company, 
Limited, about a year ago, says the Yorkshire Post, it has been its 
aim to extend the works in such a way as to adequately meet the 
growing needs of the city. For the purpose of ascertaining the best 
means of at once improving the mode of supply and the extension of 
‘the premises in Whitehall the Committee having charge of the 
electric lighting of the city instructed Messrs. Hopkinson and Talbot, 
their electrical en , to draw up a report. This report, which 
has just been prepared, divides itself into three heads—finance, the 
provision of power in the area at present occupied by the Corpora- 
tion mains, and the extension of electric supply into other districts. 
On the question of finance it has been decided to postpone a decision 
until there has been an opportunity of obtaining the Lord Mayor's 
advice, and that of other financial experts. With regard to the pro- 
vision of power in the area at present covered by the Corporation's 
mains, it has been decided to recommend that the Oorporation should 
not introduce any other system of supply into that area, and that, 
eeing the great improvements that have been made in sirgle-pbase 
motors, the Corporation should provide for hire motors of this type, 
which, though suff ring some disadvantages in comparison with 
motors on other systems, are capable cf providing power for those 
who require it. In reference to the question of the future extension 
of the works, it has been agreed to ask the Council to at once pro- 
ceed to develop the Britannia Mills site, and to provide plant and 
machinery for producing currents on the two-phase system at 50 
periods per second, as suggested by Messrs. Hopkinson and Talbot. 
The Britannia Mills, wbich adjoin the electric lighting works, were 
taken over by the Oorporation from the House-to-House Electricity 
Company at the time of purchase. The price was £217,420, paid in 
5 per cent. irredeemable stcck. The cost of the extension now pro- 
posed is roughly calculated at about £100,000. Oopies of the 
*pecislists' report are to be forwarded to the members of the 
Council, and its adoption in the form indicated will be recommended 
at the next meeting. 

The Corporation is making arrangements for the lighting of all the 
public thoroughfares in the centre of the city by electricity. 


Leith.—Owing to a sbort circuit in a junction bor, 
the electricity supply to parts of the town failed fora few hoars on 
Saturday evening last week. The damage was quickly rectified. 


Liverpool —At a meeting of the Electric Power and 
Lighting Committee last week it was stated that permission bad been 
received from the Local Government Board for the borrowing of 
£300,000 for the construction of electric generating worka at Newsham 
Pak and elsewhere, and for the development of the electric lighting 
undertaking. 


Lendon.—In compliance with the obligation which 
was last year placed upon the Obaring Cross and Strand Electricity 
Bapply Corporation by Parliament with reference to its supply to 
the City of London, a Bill bas now been deposited to provide s 
separate gererating station for tha purposes of the corporation's under- 
teking “ within a period of two years" from tbe passing «f the City 
of London Provisional O:der Act of 1899. The site of the new 
generating station will be sicuats in West Hem, and will be con- 
nected with the company's existing stations in the perishes of 8t. 
Giles and 8;. Martin-in-the-Fields. The company is taking this 
opportunity to obtain powers to sell electricity in balk " to any local 
authority desiring a supply in bulk and having themselves powers of 
distributive supply. | 

The Lighting Committee of the Hampstead Vestry has 
reported that the top load at the station daring the past year 
was on December 237d, and amounted to 1,198 KW., against 917 
Kw. in the year 1898; that the total output of unite generated durirg 
the 12 months ended December 31st, 1899, was 1,548,018, acniost 
1,083,667 for the year 1898, or an increase, approximately, of 50 per 
cent.; and that the total number of lampe connected on Deecmb:t 
31st was ¢qvivalent to 100,451 8.0.р, against 78 091 on the correspond: 
ing date in 1898, being an increase of 28 per cent. 


Marylebose.—At a meeting of the members of the 8. 
Marylebone Vestry on Thursday last week, Mr. Brooke-Hitehings ~ 
residing, Mr. Jobn Lewis drew attention to the deputation which s 
Bad waited upon tbe President of the Board of Trade on the pre- 
vious day. thought that the President of the Board of Tide 
was in favour of a competing electric supply company, by means of 
which the complaints as to defective lightiog would be remedied. 
He hoped that the Vestry would see the advisability of spplying for 
a provisional order to supply electric lighting in the He 
moved that the Vestry clerk should write to the Presi of the 
Board of Trade stating that, while objecting to a second company, 
the parish was iteelf most anxious to bava powers for generating 
electric lighting, and that it intended to apply for a provisional 
order. Several members thought that this was too important s quet 
tion to be discussed without notice, and the chairman ruled that, 
objection having been taken, notice must be given. 


Neweastle.—At a meeting of the Newcastle Towa 
Improvement Committee last week, the town clerk intimated that an 
application would be made to the next session of Parliament by the 
Tyneside Electric Power Company for a Bill to give them powers for 
the business of electric supply. The company, it was stated, intended 
to supply a large number of villsges and small towns on Tyneside y 
with electricity for lighting and other purposes. The company would s 
seek, therefore, amongst other things, power to carry mains through r 
the streets of Newcastle, and that would entail considerable incon- y 
venience to the public. The committee therefore decided, in the ц 
event of the Parliamentary and Bye Laws Committee also being of q 
the same opinion, that the town clerk be instructed to take the neces- q 

1 
l 


шу itepe ю protect the гаа cf the citissns in the matter, and to 
oppose the B | 


Oban.—The Town Council assembled last week for the 3 
purpose of resolving to apply tothe Board of Trade for а license to | 
supply electricity, but was disconcerted to find that the Board no | 
юе ps licenses! As it is too late to apply for a provisional | 
order in the present session of Parliament, Oban must wait until y 
next year. 


Rugby.—The Urban District Council has endeavoured | 
to ascertain the number of consumers likely to use electric light by 


It would 
shops, & o, can be efficiently wired and fitted complete for little moze 
than half this figure. 


St. Helens (I. O. W.).— The District Council has approved 
of the provisional order proposed by Mesers. Roberts & Oo., subject 
to the introduction of a clause giving the Council power to purchase 
after 14 years at a price equal to the capital expended plus 15 per 
cent. on the same. 


Seaham (Darham).— The Council are considering 
whether they should decline to give consent to the application of 
the County of Darham Electrical Power Distribution Company for a 
provisional order for the district and underteks the supply of elec- 
tricity themselves. They have appointed Mr. F. J. Warden-Btevens 
to advise on the matter. 


Sheerness.—The Town Council on Tuesday last approved 
of the draft provisional order applied for by the Power Distri- 
bution Company. The arrangements of the terms of purchase, shculd 
the Council eventually decide to acquire the undertaking, are to be 
settled by agreement. 


(Continued on page 147.) 
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LEICESTER CORPORATION ELECTRICITY 
WORKS. 


THE illustrations which we give this week show that, in 
spite of the difficulties enoountered in the early days of the 
undertaking, the Leicester Corporation is in possession of a 
generating station of the first rank, with up-to-date 
machinery and appliances, while the fact that the capacity 
of the works is to be immediately more than donbled is 
sufficient proof that the financial results have been equally 
eatisfactory. 

As we gave a full description of the worke, as originally 
laid out in 1895, in our issue for April 26th of that year, we 
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it was decided to import Ganz alternators—a course which, 
at the time, called forth some strong comments, 

The new machines are shown in course of construction in 
the figures on pp. 144 and 146. It will be seen that the excit- 
ing coil is entirely self-contained, being wound on a T-shaped 
cast-iron ring ; the latter is supported at intervals by braoketa; 
which are bolted to the frame of the stator. The armature 
core consists of soft iron lamirz, which are supported by 
a heavy cast-iron frame; this is divided in a horizontal 
plane, and the core plates, which elsewhere break joint, are 
here cnt througb, so that the upper half of the stator can be 
lifted cff if necessary. 

The armature conductors are threaded through tunnels, of 


~ 


ay 


. GENERAL VIEW or ENGINE Боом. 


need not recapitulate the details of the engines, which are 
practically unaltered, with the exception that the smaller one 
of the four at first installed has been replaced by one of the 
same size as the rest. 

The alternators, however, have been entirely removed and 
replaced by Ganz machines, It will be remembered that the 
original Mordey alternatore, of 200 Kw. each, would not run in 
parallel satisfactorily, and that the Brush Company undertook 
to substitute for them inductor alternators, which they were 
then commencing to build. As, however, the company could 
not supply machines of its own make in the time specified, 


which the roofs are slit; the holes are bashed with micanite 
tubes, which are capable of resisting a pressure of 30 ‚000 
volts.. | 
The rotor consists of a steel ring carried on a cast-iron 
spider, with hollow spokes cast in one piece with the hub; 
a circular feather is turned on each side of the rim of the 
wheel, fitting into corresponding recesses in the inductors. 
Each of the latter is secured by a single tap bolt passing 
through the rim, and the suocessive inductors are staggered, 
so that those of opposite polarity act on different armature 
coils. It will be seen that the machines are in principle 
F 


144 THE ELEOTRIOAL REVIEW. (ғо. 46. mo. 1.157. Јлислвт 28. 1900 


identical with those manufactured by th» Brush Electrical driving them. This fact indicates, of course, that the _ 
Engineering Company, under the same (Mr. Mordey'-) engines were far too powerful for their work when coupled . 
patents.; they were, in fact, supplied through the Bush to the old alternators. Their most economical load is рію 
Company. 310 kw. The frequency, which used to be 100 periods per tec, 
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400-KW. ALTERNATOR; ARMATUBE, AND EXcITING COIL. 


The exciter of each alternator is mounted on an extent ion was lowered when the above alterations were made, to 50 
of the main shaft, and is of the 6-pole drum-wound type, per second —an improvement which has led to the adoption 
with four sets of carbon brushes. of а cons'deraeble number of motors in the city. The 
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View oF ENGINE, High Pressure SIDE. 
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The normal output of the new machines, 200 amperes at exciting current varies from 100 to 120 amperes, at 50 to d 
2,200 volte, or,say, 400 kw., is double that of those originally volta, f 
supplied; the engines, however—which were built by The alternators are still run on separate circuits, change: 
Messrs. Hick, Hargreaves |& Co.—are fully capable of over switches being fixed near them by means of whic 
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apy circuit can be quickly thrown on any machine ; but will be available for two other sets of the same size for 
parallel running will of necessity be adopted when the exten- future extensions. 

sions now contemplated are completed. The latter involve Five Lancashire boilers of 500 н.р. each are to be added, 
the erection of а new engine room, 140 feet long, 55 feet with space for five more; the latter will be over the Saffron 


eck 400-kw. ALTERNATOR; ExciriNG COIL AND SATT IN PLACE. 


DISTRIBUTING SWITCHBOARD AT GAS OFFICES. 


wide, and 40 feet high, and a boiler room 140 feet x 71 brook, which will be bridged over for the purpose. A new 
feet. The new generating plant will consist of two 1,000-Kw. stack will also bə built, 200 or 220 feet high, and а Green's 
Brush inductor alternators, driven at 100 revolutions per economiser will be erected. The old engine room will be 


VIEW OF STEAM ALTERNATOR AND EXCITER. 


minute by horizontal compound condensing engines of connected with the new one by a switch room, from which 
Mesra. Hick, Hargreaves & Co.’s make; the alternator will the whole of the works will be controlled, and the Raworth 
be. placed between the high and low pressure lines. Space switch pillars at present in use will be dispensed with. 
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Mr. Alfred Colson, engineer and manager of both the gas 
and the electricity undertakings, hopes to have the new 
plant in operation in time for the winter of 1900-1, in which 
event a remarkably quick piece of work will have been 
accomplished. It shonld be noted that, apart from the 


INT£RIOBR OF SUB-STATION. 


supply and erection of the machinery, the whole under- 
taking is to be carried ont by the Corporation’s own work- 
men, no contractors being employed. 

The works is well supplied with railway facilities, there 
being numerous sidings adjacent ; a dock will be provided 
under a crane in the new boiler house, 
into which coal wagons can be run direct. 
The present pumping station, which 
supplies water from the brook to toth 
gas and electricity works, will have to 
be removed to another site, and at 
the same time apparatus .for softening 
water will be introduced. 

The test room has been equipped with 
three Kelvin balancer, reading up to 100 
and 200 amperes, and 10 Kw., and with 
а Kelvin multicellular voltmeter reading 
to 120 volts; an Ayrton-Mather galva- 
nometer and a Lithanode testing battery 
are also provided. A number of Aron 
meters of the latest pattern were in the 
test room at the time of our visit, and we 
were informed that they were being єх- 
tensively adopted. 

An important distributing station in 
the basement of the gas offices has 
recently been fitted with a new switch- 
board, of which we give a view. The 
left-hand panel is intended for the con- 
trol of six trunk mains from the gene- 
ratiog station, which supply electricity 
in bulk to the sub-station. The am- 
meters are of Messrs. Nalder Bros. and 
Thompeon’s edge - wise pattern, each 
reading to 200 amperes; the main 
Bwitches and fuses were made by the 
Brush Company, which supplied the 
whole outfit. 

The former are very heavy, and are intended to be operated 
with both hands; each is provided with a brake which 
prevents recoil, and a rubber buffer to prevent mechanical 
shock. The switch itself consists of a massive curved copper 
bar, the ends of which are forced into heavy spring contacts; 


in the act of opening the switch & metal guard is released, 
which covers the lower part of the ammeter and prevents 
injury to the latter by arcing. The trunk mains are of the 
concentric type, with the outer earthed at the works; the 
switch gear is therefore on the inner only, bnt disconnecting 
pieces in circuit with the outer are pro- 
vided at the bottom of the board for 
testing purposes. 

The right-hand panel provides for sic 
high pressure feeders, two of which can 
be looped if desired, and is similar to the 
“ trunk ” panel. 

The centre panel carries horizontal 
bus bara for the trunk maine, and 
vertical bara for the feeders, so that any 
feeder can be plugged on any main. 
An Ayrton-Mather electrostatic volt- 
meter, and an ammeter in series with 
the outer, which can be short-circuited 
by the bridging piece, seen below, oom- 
plete the equipment. 

The apparatus is mounted on a hand- 
some slate base supported by wrough:- 
iron poste, and is sitaated in a room of 
ample siz, Au adjoining chamber con- 
tains three 36-kw. Brush transformer, 
and a low pressure ''fuseboard," con- 
sisting of two gan-metal bare, 14 inches 
square in cross section, supported on 
insulators. Tae outer of each cable, 
of which there are eight, i3 clamped 
to the f-shaped bir seen in our illus- 
tration, and the inner is oonnected 
with the straight bar through a 
соррэг fuse wire, the whole forming 
an arrangement of ideal simplicity. 
The ten switches below the *'*fum- 
board” are intended for five trane- 
form:re, two of which are not yet installed. We give also a 
view of another snb-station, which is connected with thb- 
former by both high and low pressure mains. The whole of 
the cables were made by the British Insulated Wire Co., Ltd. 

Mr. Colson's steff at present includes Messra. J: E. М. 


400-kW. ALTERNATOR; ARMATURE, EXCITING Cort, AND ROTOR WITHOUT INDUCTORS. 


S:ewart, chief assistant; G. and A. Charlton and W. E. 
Barton, in charge of the works; and T. Roles, mains super- 
intendent. We have to thank Mr. Colson for affording us 
facilities for preparing this article, and Mr. S:ewart for the 
willing assistance which he gave towards it. 
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ELEOTRIO LIGHTING NOTES. 


(Continued from page 142.) 


Seath Wajes.—The Bill promoted by the South Wales 
Electric Power Distribution Oompany will be opposed by the Ponty- 
pridd District Council, which intends applying for its own pro- 
Visional order ; the Oaerphilly District Oouncil has decided not to 
oppose the Bill. 


Spalm.—4A company has just been formed in Santander, 
. with a capital of £80,000, with the title La Sociedad Electra del 
Bessys, to supply electric energy for lighting and power purposes in 
that town. Tne power plant will be lccated 55 kilometres from 
воле, at a point where the power of the River Besaya is to be 


Thirsk.—The Thirsk Parish Council has resolved to 
sppeal to the Board of Trade against the application of the electric 
lighting comoany for a provisional order, on the ground that the 
undertsksre have not obtained the consent of the Council, and that 
they propose to lay mains in a small number of streets only. 


Toabridge.—The week before last we received from Mr. 
Medhurst a local paper containing a report of the Council meeting at 
which the appointment of consulting engineer was dix очей. Upon 
this report we framed the note which appeared in our last issue, in 
the course cf which we ventured to remark that the affair did “not 


g 

Sent. Mr. Mea hurst afterwards requested us not to publish it, as he was 
bringing the letters be fore the attention of the tution of Elec- 

ical Engineers As we anticipated last week, however, Mr. 
Hammond bas something to say. He writes to ne that be read the 
words quoted above with astonishment, as Icould not have exercised 
greater care than I did to avoid acting unprofessionally.” He adds 
thet he can only suppose that the writer of the paragraph was unaware 
of the real facts, which he requests us to make known in our current 
issue; we, therefore, think 16 advisable, all tbings considered, that 
the corres co as received by us from Mr. Medhurst, should be 
printed in fall, so that our readers may form their own opinions 

the affair. We are sorry to have upset Mr. Hammond's feelings, 
which we certainly had no intention of doing, but as our remarks 
нр еар patlarsa a wise шн cl wie 

ce, we possibly gathered a wrong impression of w 

bad been going on with regard to the Tonbridge lighting. If words 
bavo any meaning, Mr. Hammond seems to us to have acted 
within his righte, for there are, of course, numerous cases in which 
councils bave secured reports from more than one engineer, and if 
the Tonbridge Council were not satisfied with one report, surely it is 
во 1 fle don op: n another engineer for them to seek bis services in 
the abspe of grttirg a second report. Moreover, in the Tonbridge 
Free Fress of Dec. 9th. last, the report of the Electric Lighting Com- 
mittee is quoted, and the Council is recommended to approach Mr. 
Robert Hammond, of London, to ascertain the terms on which he 
would be prepared to act as consulting electrical engineer. We find 
no mention of Mr. Medharst’s name in the Oommittee's report. Bat 
let the correspondence speak for itself :— 


19, Vietoria Street, В W., 


May 29th, 1899. 
B. Hammond, Esq. 
Dear Sir, —I see in the technical papers that you have been giving 
в lecture on electrical matters at Tonbridge. 


Tonbridge, or whether it was given merely with a view of popu- 
larising the subject, so that the schemé prepared by me for the 
Ocuncil might be carried out? 


with the object of overcoming local opposition to my scheme—and 
certainly with no ulterior object of obtaining any work or appoint- 
"T hall be much obliged to you if you will be good le 
muc to you И you w enough to 
mo have a reply to my question, and Е 
` I am, yours truly, 
(Signed) Е. H. Марноват. 


[oopy. J 
64, Victoria Street, Westminster. 


May 30th, 1899. 
F. Hastings Medhurst, Esq., 
13, Victoria Street, 8.W. 


Dear Sir,—I am in receipt of yours of yesterday's date, and beg to 
advise you that before кер the invitation of the Tonbrid 
yers Association to ver & lecture to them on e c 
lighting, I was careful to ascertain whether they had any professional 
adviser, and was assured that they had not. 
1 note, however, that in virtue of work done by you for the Council 


there 24 years since, you consider you have a claim to be appointed 


to carry out tbeir undertaking. 
I certainly did not give the lecture for the purpose cf depriving you 


or anyone of a piece of work. 
Yours faithfally, 
(Signed) Rosent HAMMOND. 
[cory ] 
. May 31st, 1899. 
Robert Hammond, E«q., | 


64, Victoria Street, S. W. 

D:ar Bir,—I thank you for your yesterday'sletter. — — 

I note you say tbat you were careful to ascertain before accepting 
the invitation of the Tonbridge Ratepayers’ Association to deliver a 
lecture that they had no professional adviser; but have you ever 
heard of any Ratepayers’ Association that has had an electrical 
adviser in the sense of having retained a consulting electrical 
engineer ? | | 

I take it that the only thing that the Tonbridge Ritepsyers’ Asso- 
ciation could do in this direction would be to have some sort of 
report, or lecture, presented to them; bat, of course, it would not be 
competent for them to engege a professional man to carry out an 
electric lighting scheme, because no Ratepayers’ Association has any 
power to do anything of the kind. : | 

Do you not yourself consider that when one engineer has been 
‘employed to mak: а report to а Town Council, his relations should 
not bs disturbed by the intervention of any other consulting 
engineer, unless the second engineer bas reason to believe that the 
first engineer's scheme has been rejected, and he himself dismiesed ? 

Tonbridge simply presents the usual case of a report having been 
obtained by the Town Oouccil with a view to enabling the Council 
to decide whether it will, or will not go in fora provisional order, and 
of course it is probably accurate enough to say that unless you, or 
some other consulting engineer tried to come between the Council and 
myself, it would in all probability never occur toa single member of 
it to engage any other consulting engineer than myself for carrying 
out the work when they decide to do so. | 
. Would you mind letting me know definitely, and categorically, 
whether you intend, directly or indirectly, to apply for the appoint- 
ment of consulting engineer to the Tonbridge Urban Distric: Council, 
or whether, in the event of the Council offering you the appointment, 
under the circumstances you would accept it ? 
: I am, yours faithfully, 


(Signed) F. H. Mepuounsr. 


[сорт.) 
64, Victoria Street, Westminster, 


June 1st, 1899. 
F. Hastings Medburst, Bsq., 
18, Victoria Street, S. W. 


Dear Bir, —I am sorry that I have put you to the trouble of writing 
me a second letter through the slipshod use in my last of the pronoun 
“they” instead of the worda:— 

“ Urban District Oouncil of Tonbridge.” 

I am of the distinct opinion that you are wrong in your impression 
of the attitude of that Oouncil towards yourself, otherwise the invita: 
tion to move the matter a stage further would certainly have been 
5 part to atk me th gorical 

ow of no right on your atk me the cate uestions 
with which you cicse your letter. : 
Yours faithfully, 


(Signed) Rossat HAMMOND. 


[oorg. ] 


18, Victoria Street, 8.W., 
June 2nd, 1899. 
Robert Hammond, Esq. 


Dear Bir,—I am ob to you for your yesterday's letter, thd 
contents of wbich rather surprise me, for I was under the impression 
that since your election as a member of the Council of the Ic stitution 
of Electrical Engineers, you would have shown some little regard 
for the usual observances and amenities of professional life. 

Of course, I knew that before your election as a member of the 
Oouncil, you were not in the babit of considering mach beyond your 
own pone advantage in seeking for professional work, At Bath 
you knew that the Corporation had consulted me, yet you had no 
hesitation in obtaining, by the most assiduous personal canvassing of 
the members of the Corporation, the actual appointment for carrying 
out the work for yourself. Still, this happened years ago, and as I 
said before, I was under the impression that your election as a 
member of the Council of the Institution, to which we both belong, 
would have made some little difference in your methods. 

You eay in your letter that I am wrong in my impression of the 
attitude of the Tonbridge Urban District Oouncil towards myself, 
because the Tonbridge Ratepayers’ Association and not the Council 
invited you to give them (the ayers’ Association) a lecture. 

I can scarcely imagine a greater non sequitur. 

My only right to ask you the categorical questione with which I 
closed my last letter is the right of a man whcse professional busi- 
ness is being interfered with ia a manner wbich appears to me, ab 
all events, to be as dishonourable as it is bappily unusual. 

Yours faithfally, 
(Signed) Е. H. Маринова, 
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Copy of letter sent to the clerk relating to correspondence between 
т. Medhurst and Mr. Hammond. 
December 28th, 1899. 


A. H. Neve, Esq., jun. 
Clerk to the Urban District Council, 
Tonbridge. 


Dear Sir,—I see in the press that the Electric Lighting Com- 
mittee of your Courcil recommend that Mr. Robert Hammond bs 
approached to ascertain the terms on which he would be willing to 
act asconsulting engineer. 

I therefore beg to forward the enclosed copy of correspondence 
wbich has passed between Mr. Hammond and myself, and, as the 
matter is one of considerable importance to both local autborities and 
engineers, I trust that you will bring the correspondence before your 
Council at its next meeting. 

I am, dear Bir, yours faithfally, 
(Signed) F. Н. Мерновзт. 


Just as we are going to press a letter from Bath informs us that 
in January, 1895, Mr Medhurst was invited to meet the Lighting 
Committee before the Committee came to any decision upon the 
question as to who they should appoint as electrical engineer to 
advise them, and it wasexpressly stipulated that the Committee 
was only pledged to the payment of a fee of 5 guineas for the inter- 
view. This stipulation was accepted, and Mr. Medhurst met the 
Committee on January 7th, after which, his fee was paid and no 
instructions were given to him to act in any way for the Corporation. 
Some time afterwards, Mr. Hammond was invited to meet the 
Oommittee, and received instructions to represent and advise the 
Corporation, which he has done to the present time. 


Witney.—The Electric Lighting Committee of the 
District Council re that they had considered the draft pro- 
visional order of Witney Electric Sapply Company, and 
approved it, with slight alteration. Their report was adopted. 


Woking.—The Urban District Council has approved of 
a number of amendments to the proposed provisional order of the 
Woking Electric Bapply Oompany, Limited, which have been recom- 
mended by the Electric Light Committee, and the company will be 
requested to settle the clauses accordingly. 


York.—Although the municipal electricity works have 
not yet commenced "po, we understand that over 6,000 8-o.P. 
lampa have been app for. This is purely for lighting load. 
Farther extensions of mains are being contemplated. Mr. C. A. 
Midgley is the city electrical engineer. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—We are pleased to give publication to the 
following communication from Mr. J. Alex. Bell, city electrical 
engineer :—“ I find in your issue of January 19th, under Electric 
Traction Notes,’ that you state that on Monday lest (the 15th inst) 
the electric car service was brought to a standstill through a defect 
in an underground feeder; and also that on the 9th inst. a tramcar 
collided with a timber wagon and was thrown off the rails. These 
notes, which are evidently taken from the local newspapers, do not 
represent the true state of affairs, and I shall be glad if you can see 
your way to make a correction of the same in your next issue. With 
reference to the failure on the 14th, this was not due to an under- 
bout half an hoar before the usual 


fault was the failure of the cable in the trolley pole of one of the 
cars. With reference to the collision of the 9th inst., the tramcar 
was not thrown off the rails, but the driver, previous to the collision, 
had locked his wheel with a handbrake, which was dam by 
striking the lorry, and it was necessary to disconnect the Ө gear 
before the wheels could bs again released. This caused some slight 
delay, and naturally blocked the traffic for a short time.—J. ALEZ. 
ELL.” 


Bradford.—It is stated that the M gre are negotiat- 
ing for the purchase of unexpired leases of 25 miles of tramways 
now held by two local companies. The Corporation already own six 
miles of electric tramways. Before laying down the rails the Oor- 
poration ordered 100 new trolley cars, because of the long time 
required for delivery. 

Two electric cars collided near the points on the Bolton Road 
section last week. Both platforms were smashed, the 40 passengers 
shaken ap, and the line blocked for two hours. 


Constantinople.—A Berlin syndicate, it is stated, is 
about to send a delegate to Constantinople to petition the Ministers 
of Commerce and Public Works for a concession for an electric tram- 
way at Constantinople. 


Croydon.—The County Council Electricity Committee 
have considered а report prepared by tke borough electrical engineer 
with regard to the extension cf the buildings and plant in connection 
with the supply of current to the tramways, mains extensions for 
lighting supply, ёс. They recommended that the works provided 
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for in the following estimates be carried ont, that the sanction of the 
Local Government Board be sought to a loan of £50,550, and that if 
such sanction be granted it be referred to the Finance Oommittee to 
raise the necessary loan:—Direct current plant for tramways, exten- 
sion to engine room, boiler house, and pump room, £5,000; founda- 
tions, £1,595; boilers, £4,280; economiser, £640; i 
£980; hot well, £50; feed water heater, £1,000; traveller (rails 


£10,000; 


po 
result of failure of the water supply to same, owing to а choked pipe 
before the alternative water supply wascom 
The last great auction of tram horses for Dublin United Tram- 


way 
between Hatch Street and Westland Row, and the cars run on to 
Kingsbridge. 


utilise the calorific power of the burning refuse for steam 
—but the cost was found to be prohibitive. Oar local correspondent 
says that the electric tramway from Dudley to Stourbridge is working 


Dumbarton.—The Town Council has given its approval 
to the Bill of the Glasgow District Tramways Oompany. 


Lancaster.—The Corporation Bill which includes eleo- 
ES eer ane other powers, has been approved by a town's 
meeting. 


Liverpool.—The new Cabbage Hall and Castle Street 
е tram service, vid Everton Valley, was inaugurated on 22nd 


ments at their school with a view to ascortaining definitely how far 
oe anticipations of damage to ке Pan iar ole of the 


The Metropolitan Railway Electric Traction Expert- 
ments.—In the course of their to the shareholders the 
directors of the Metropolitan Railway ge sare say :—" The engi- 
neer, Sir J. Wolfe Barry, K.O.B., reports that preliminary experi- 
ments in connection with electric traction have been carried out 
aad by this company and the District Oompany on the section of 

e between Harl’s Court and High Street, Kensington, and that so 
far they have proved successful.. Trial tripe with the experimental 
ieee rap, and a farther exhaustive series of tests is now 

m n 


London Extension Railway, to the таго the company at West 
Brompton and Earls Court stations. Power is also sought to 
abstract water from Ohelsea Oreek for the purposes of condensing 
steam in connection with the generating station. By Part 3 the 
company ask for permissive power to “ work by electrical power the 
traffic on their existing railways, or any of them or any part 
thereof, and on Ci 55 бек Шы» of the 
с mpany and e etropolitan mpany, an on any 
pm. of the itan Company which the ocom- 
pany sre authorised or empowered to run over, work, or 
use.” It is, however, provided that these powers shall in no way 
рон» the right of the Metropolitan Oompany to run over the 

nner Circle Railway, or make such running powers less easy and 
convenient,” nor shall these powers be exercised over any part of the 
railways of the Metropolitan Company without their previous con- 
sent. Provision is also made to enable the company, the Metro- 
politan Company, and the Brompton and Piocadilly Circus Bailway 
Company to enter into agreements for the mutual swpply of elec- 
tricity one to the other. Under Part 4 an agreement is confirmed 
for the transfer of the undertaking of the Ealing and South Harrow 
Company to the District Com . Part 5 empowers the compsuy 
to apply to the purposes of this Act any moneys which they are 
already authorised to raise, but no additional capital is authorised. 
By Part 6 an extension of time is sought until August, 1902, within 
which to acquire the necessary lande required for the construction of 
the Brompton and Piccadilly Circus Railway as authorised in 1897, 
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and until August, 1904, within which to complete this railway. By 
Part 7 the company seek power to convey merchandise traffic” on 
the railways of the Hounslow and Metropolitan Railway Company. 


Sheffield.—The Tramways Committee intends making 
a trial of а new system of surface-contact tramway, invented by Mr. 
Wm. Aldred, of Sheffield. 


Seuthport.—The Bill of the Southport and Lytham 
Tramroad Company, for construc a. tramway across the Ribble, 
which has just deposited in Parliament, is really a reconstruction 
of the portions of the same company’s Bill which were rejected by a 
House of Lords’ Committee last year at the instance of the Preston 
Oorporation. Tae preamble recites that it would be to the public 
and local advantage if the company were authorised to construct the 
tramroads, tramway, and bridge in this Act described” во as to make 
direct means of communication between Southport and Lytham across 
the estuary of the Ribble. This is described as consisting of five 
tramways. The first is to be over 34 miles long, and connects the 
already authorised line with a point near the sands in the township of 
Hesketh-with-Becconsill Thence the line proceeds across the sands 
for 7 furlongs 410 chains on a pier with open ironwork supports. 
Thence a conveyer bridge would carry the tramcars across the trained 
channel of the River Ribble, suspended in a carriage of steel 
travelling on rop:s of steel. The estimated cost of the works is 
given as £183,500, of which £53,154 is put down for the conveyer 


Work bas been commenced upon the electric trams scheme, and 
standards to carry the overhead wires are baing erected. 


Tanbridge Wells.—On Wednesday last week, the 
Electricity Oommittee, accompanied by the Daputy Town Olerk and 
Mr. гое Boot, the electrical engineer, visited, Dover = pur- 
pose specting the Oorporation tramways. They were shown over 
the electricity works, the car sheds, and the dur by the general 
гта» Е The majority of them think it essential that tramways 
be introdaced at Tunbridge Wells. 


Walsall.—A special meeting of the Town Council on 
unanimously confirmed the decision to purchase the tram- 

ways within the borough, approving the agreement with the company 
authorising the town clerk to apply for the 
oard of Trade. The Mayor next proposed that the 
Council confirm the decision to promote a Corporation Bill, for the 
extension of the tramways and for other pur in the ensuing 
Session of Parliament. In the course of a few observations, his 
Worship said he regretted that the Urban District Councils of 
Handsworth and Perry Barr had signifled their intention of opposing 
the Walsall Corporation Bill. Some of them seemed to have come to 
the conclusion that it was not desirable that tramways should pass 
through those districts, He could not help bat think, and he 
thought the whole of the Oouncil would draw the same conclusion 


also, that it was a short-sighted policy on the part of Handsworth | 


and Perry Barr, and they were not without hope that they would yet 
be able to gat them to see the matter in the same light as Walsall. 
The Walsall Oouncil had se desire to own the tramways in the 
Handsworth and Perry Barr districts, their only object was to get 
the powera, and they were of opinion that the suggested tram ways 
would be much to the advantage of those living in the districts. They 
wanted to see а batter tramway connection in the district, and they 
hoped that the sub-committee dealing with the matter woald come 
to some satisfactory arrangement with the District Oouncils named. 
The Bill bad satisfied the Examiner on Standiog Orders, коер 
with regard to the Perry Barr and Handsworth tramways, and 

regard to these it was adjourned for further consideration. 


Welverhampton.—Ounar correspondent writes that, not- 
i g the fact that arrangements have been by the 
to purchase the tramways in the borough, there is at the 

present time considerable activity shown by the company owning the 
lines to put them in good condition. Sir Fredk. Bramwell, as has 
:en stated, is to hold a court to fix the amount of compensation to 
be paid to the company by the Oorporation for taking over the tram- 
ways and the plant. Meanwhile, the employés of the company are 
busily engaged on various sections of the line throughout the borough 
patting the roadways in a thorough state of repair. 


o 


TELEGRAPH AND TELEPHONE NOTES. 


] pers bearing 4 
marine Telegraph Oompany for £8,174 damages arising out of the 
war between the United States and Spain. The President recom- 
- mendas the payment of this sum as an act of comity and equity. 


Huddersfield Telephones.—The area embraced by the 
manicipal telephone exchange is an extensive one, and 

абез the whole of the borough of Hadderifleld, and the town- 
ships of Brighouse, part of Elland, Kirkheaton, Farnley Tyas, Skel- 
menthorpe, Honley, Holmfirth, Meltham, Milnsbridge, Golcar, 
Slaithwaite, Marsden, and parts of Mirfisld and Raventhorps. The 
Tradesmen's Association is requestiog the Council to ргосзей with 


Isle of Wight  Telephone.—The Isle of Wight 

County Council is calling a meeting of representatives of the Island 

ык authorities with а view to bringing about a reduction in the 
one charges, 


The Pacific Scheme.—The Times Ottawa correspondent 
says that there is another burst of indignation in the Oanadian press 
over the attitude of the Imperial authorities on the Pacific cable 
question. A vigorous protest is raised againat farther concessions to 
the Eastern Telegraph Oompany or oy f ther cause of obstruction 
and delay. Several newspapers urge Mr. Chamberlain to give the 
matter his personal attention and to abolish a disappointing obstrac- 
tion. The Ottawa Citizen, ina vigorous article, says that the aims of 
the Colonies must not be frustrated by апу official in Downing Street, 
however exalted his position. 


quacy of the existing cables. perial 
tion some weeks ago placed proposals before the 
for laying a new cable between Emden and the English coast. The 
sein б. the British authorities to these proposals has not yet been 
obtaine 


Strike.—It is stated that about 100 of the men employed 
by the National Telephone Company at Liverpool struck work on 
22nd inst., because of certain alterations which have been made inthe 
conditions of employment in wet weather. 


Telegraphic Interruptions and Repairs:— 
Down, 


CABLES. Repaired 
чї көт INDIES :— 

Jamaica-Colon [I1] 006 [IIl June 30, 1899 eee [I1] 

Trinidad-Demerara (1891 dupli- 

cate) [I ecc 6.9 eee Oct. 23, 1899 eee eve 
Востн AFRICAN :— 

Mosambique-Lourengo-Marques Dec. 17, 1899 ... б 
Latakia-Oyprus [I eee eee une 7 eee eee 
Tarifa-Tangier m .. Jan. 9, 1900 „ vis 
Iquique-Valparaiso ... ... ФАП, 10, 1900 ... Jan. 19, 1900 
Berena-Valparaito eee ee eee eee 

LANDLINBES. 
West INDIES:— 
Communication with Les Oayes 
(Haiti eee eee eee 00е Nov. 21, 1899 soe eee 
Востн AFBICAN :— | 
Oommunication with Mafeking 
and beyond aise ... Оф. 19, 1899  ... see 
Communication with all offices 
beyond Orange River ... .. Oct. 18, 1899  ... ese 
Communication with north of 
Mooi River (Natal) ... T - v 
Colombian Government lines to 

Bogota eee [Il eee eee Oct. 21, 1899 eee Oe 

Communication with Oolombia eee Nov. 9, 1899 eee 0 00 


Communication with Valentia 
(Venesuela) is -— . Nov. 10, 1899 ... 
Communication with Saigon-Bang- 
kok АОС eee eee eee eoe Jan. 23, 1900 oe Jan. 23, 1900 
Communication with all towns of 
United States of Colombia beyond 
Buenaventura see ... Jan. 22, 1900 ... 


Wireless Telegraphy.—The Morning Post Brussels 
correspondent telegraphs that Signor Guarini, an Italian living 
in the Belgian capital, has, improving on Marconi’s method, oon- 
structed an apparatus for wireless telegraphy over long distances. 
Signor Guarini, it is stated, intends to test his system between 
Brussels and London, and wireless telegraphic communication 
between London and New York is talked of as well within the range 
of probability as the result of this new invention. The inventor has 
also taken out patents for wireless telephonic communication.” 


900 


CONTRAOTS OPEN AND CLOSED. 


Bath.—February 12th. The Corporation invites tenders 
for high and low tension cables, arc lamps and poste, transformers, 
and sub-station and main works’ switchboards. See “ Official 
Notices” January 19th. 


Bedford.—February 6th. The Corporation wants tenders 
for a surface condenser with air and circulating pumpe, and engine 
for driving same. See our “ Official Notices " to-day. 

Belfast.—February 8th. The Electric Committee wants 
tenders for 400-xw. steam dynamos. See our “Official Notices” 
January 5th. 

Bootle.— February 17th. The Corporation wants tenders 
for underground electric cables. Вее “ Official Notices ” to-day. 


Bradford.— February 3rd. The Tramways Committee 
is inviting tenders for the complete electrical overhead equipment 
of about eight miles of tramway. Specifications, &c., at the City 
Surveyor’s office, Toan Hall, on payment of £3. 
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Coatbridge.— The Town Connoil is anrious to receive 
Коен from companies willing to lay down electric tramways. 
“ Official Notices this week. 


Dadley.—February 8th. The Corporation wants tenders 
for pumps, feed water heaters, and pipe work for the electricity 
works. Взе “ Offisial Noticos" to-day. 


France.—Jannary 80th. Tenders are being invited until 
the 30th inst. by the French Minister of Posts and Telegraphs for 
the supply of 10,000 metres of iron pipes, 80 mm. diameter, for 
pneumatic pipe lines. Tenders to be sent to Le Fons-Becretariat 
d'Etat des Postes et des Telegraphes, 103, Rae de Grenelle, Paris, 
whence particulars may be obtained. 


Glasgow.— January 29th. The Corporation invites ten- 
ders for the supply and fitting up of a hydraulic or electric lift. 
Plans and specifications on spplication to Mr. Thomas Young, 
cdd ing engineer, 4, West R:gent Street, on payment of a fee 
о 8. 


Glasgow. — February 5th. The Corporation wants 
tenders for two overhead electric travelling cranes for the tramway 
station. See Official Notices to-day. 


Great Larmouth.— February 15th. The Corporation 
wants tend ra for two water-tube boilers and three 200-Kw. con- 
tinuous current steam dynamos. See Official Notices” Jan. 191ͤh. 


Hastings —F-broary 12th. The Corporation want; 
tenders for 12 20-kw. alternating current transformers and sub- 
station switch gear. See “ Official Notices” to-day. 


Horsham.—March let. Tue Urban District Council 
is wanting tenders for water-tabo boilers, pipework, two steam 
dynamos, batteries, switchboard, 6-ton over traveller, mains, road 
| мыр enclosed arcs, and station lighting. Bes "Official Noticas " 

y. 

Hall.—February 19th. The Corporation wants tenders 
for 35 double motor equipments and 10 car bodies. See “Official 
Notices” to-day. 


In verness.— February 8th. The Town Council wants 
tenders for two 200-xw. steam dynamos, fuel economiser, motor 
balanczr and booster, battery, three water-tube boilers, overhead 
traveller, switchboards, station lighting, arc lamps, feedera and dis- 
tributors, j int and service boxes and service cables, meters, tools, &c, 
Sze “ Official Notices " to-day. 


Keighley.— February 8rd. The Corporation wants 
tenders for two Lancashire boilers, mechanical stokers, economisers, 
feed pumps, one 120 and one 200-xw. high speed continuous current 
steam dynamos, See Official Notices” January 19h. 


Leyton.— February 14th. The Electric Lighting Com- 
mittee wants tenders for a switchboard for the new electric light 
works. See Official Notices” January 19th. 


London.— February 5th. The Postmaster-General is 
inviting tenders for underground work, inclading laying conduite and 
pipes for telephone purposes in several parts of the metropolis, See 
“ Official Notices” January 19th. 


Melbourne.—March 1st. The Corporation is wanting 
tenders for boilers, engines, dynamos, switchboard, feeders, mains, ато 
light leads, accumulators, &c., for electric lighting. Вее Official 

обоев” December 22nd. 


Plymouth. — January 81st. The Corporation wants 
tenders for a 500-xw. steam dynamo (motor rs, &c.) ; а 500- 
кү. steam alternator, &.; accumulators; cashire boilers and 
equipment; mains. Sve “ Official Notices January bth. 


Spain. — January 27th. The municipal authorities of 
Poresns (Jaen province) are inviting tenders until the 27th inst., 
for the conceesion for the electric lighting of the town daring a 
BUY of 20 years. Particulars may be obtained from El Secretario 
l Ayuntamıento de Porcuna (Jaen) to whom tenders are to be sent. 


Stoke-upon-Trent.— February 13th. The Guardians 
want tenders for the electric lighting of a portion of the workhouse 
premises. Soo Official Notices ” January 19th. 


Sunderland.—The Corporation wants tenders for a tram- 
ways switchboard. See Official Notices” January 12th. 


Tunbridge Wells.—February 5th. The Corporation 
wants tenders for the eupply of two Lancashire boilers for the 
electricity works. Bee Official Notices " January 19th. 


Tynemouth. — January 81st. The Corporation wants 
tenders for 12 electricity meters. See ''Offioial Notices” Jan. 19th. 
York.—The Corporation invites tenders for the con- 


version of the wiring of the Courts of Justice to suit higher voltage. 
See “ Official Notices” this week, 


OLOSED. 


- Hammersmith.—The Vestry received tenders ranging 
from £126 to £199 18s., for installing electric light at Ravenscourt 
Park ш Library. The tender of Mr. Hellyar (the lowest) was 
accepted. 


Harrow.—The Harrow Electrio Light and Power Com- 

pay, Limited, have acoepted the tenders of Messrs. Mather & Pistt, 

ted, for 150-kw. multipolar dynamo and Willans engine, and for 
extension to switchboard. 


Hull.—The following is a list of the tenders received for 
engines and dynamos : — 


ENGINES— 


Chester & Co., Renfrew .. e $ £4,625 

W. H. Allen, Son & Co., Bedford T - m s ET 4,670* 

Willans & ttobinson, Limited, Rugby.. kh d js e 4,818 

Belliss & Morcom, Limited, Birmingham  .. we А oa 5.410 

" 97 t [1] ee ee ee oe 5,611 

DyxaAM05— 

Earles' Shipbuilding Company, Limited, Hull. xx ‘Mg 8,725 

Thomas Parker, Limited, Wolverhampton .. es ss РА 5,035° 

Electric Constraction oompany, Limited Wolverhampton .. 5,275 

Crompton & Co., Limited, Chelmsford es 2s T er 6,313 
ComBINED ENciNES AND DysaMos (not to specification)— 

C. A. Parsons & Co., Newcastle.. d s sx 8,728 


m marked * are „ by the оле or] ей. 
е various tenders were repo apon in detail . Barnard, 
city electrical engineer. 


Leeds.—The Baths Committee has aocepted the tender of 
EL E. Wallis for an installation of electric light in the Union Street 
8. 


West Bromwich.—On Monday the Electric Lighting 
Committee reported that they had been considering tenders for the 
supply of boiler», steam dynamos, condenser, feed-water heater, 
travelling crane, switchboard, cables, and storage battery, in eonnec- 
tion with the electric lightiog, and they recommended that the 
tender of Messrs. E. Dukes & Oo, Limited, for boilers; 
of Movers, О. A. Parsons & Oo. for steam dynamos, condenser, feed- 
water heater, and travelliog crane; of Oowans, Limited, for 
cables; of the Tudor Accumulator Oompany, Limited, for storage 
battery and connections, be accepted. The report was adopted by 
the OCoancil. 

the fol- 


West Ham.—The Town Council has 
lowing tenders for plant required in connection with the electricity 
undertaking :—Thames Ironworks and Shipbuilding Company 
(steam dynamos, switchboard, piping, бо.) £4 627; Hart Secondary 
Battery Company (accumulators) £681; Wherler Condenser Oom- 
pany (cooling tower and condensing plan’) £845; D. Brace Peebles 
and Oo. (electric motors) £547 ; Veritys (telephones) £135. 


FORTHCOMING EVENTS. 


— P d 


Friday, January 26th.—At б p.m. Physical Society. 1. “ Some 
Developments іп thé use of Price's Guard Wire in 
Insulation Tests.” By Prof. Ayrton and Mr. Mather. 
2. “Reflection and Transmission of Electric Waves 
along Wires.” By Dr. B. Barton and Mr. L. Lownds. 
9. “The Frequency of the Transverse Vibrations of a 
Stretched India-rubber Oord.” By Mr. T. J. Barker. 
At 8 p.m.— Electro-Harmonic Society’s smoking concert 
(patriotic night), Café Monico, Regent Street, W. Zee 
* Notes” this week. | 
At9 pe Institution. The Hon. O. A. Parsons on 
"s Motive ower, High-Speed Navigation, Steam Tur 
Baturday, January 27th.—Institetion of Junior Engineers’ Anni» 
versary Dinner at Wéetminster Palace Hotel. 


Wednesday, January 31st.—At 7 p.m. Institute of Marine Engineers. 
Kleventh annual con е бута and ball at Stratford 
Town Hall. At7.16 а miscellaneous entertainment will 
be given in the Grand H. ll, and will include organ solos 
by celebrated artiste, An exhibition of lantern slides 
will be given by E. B. Oaird, Esq. The ball is to com- 
mence 8.90 prompt. Messrs. William I. Taylor and 
W. О. Roberts are the joint conveners. 


At7.30 p.m. Inetitution of Electrical Engineers. Studenta’ 
meeting. There will be a discussion on a '' Compari- 
son between Continuous Current and Alternate Current 
Motors." 

Thursday, February 1st.—At 8 p.m. Röntgen 8 , at 20, Han- 
" E Square. Paper by Dr. Hugh Walsham, on 
„Röntgen Rays in Diseases of the Ohest.” Mr. A. 
Hastings Stewart, M R C. B. ., will show a ашап 
Egyptian Mummy and skiagrams of the same. On 
March 1st there will be a paper by Mr. J. H. Gardner, 
and on April 5th Dr. Norris Wolfenden and Dr. Forbes 
Ross will contribute one on “The Influence of the 
X Rays upon the Growth and Development of Micro- 
Organisms." 
Friday, February 2nd.— Institution. Mr. G. Marconi lectures 
on “ Wireless Telegraphy.” 

Institution of Junior Engineers. Paper on Aro Lamps 

and Arc Lighting," by H. G. Ootsworth. 


At 2.90 p.m. Institution of Civil Engineers Students’ 
visit to the electrical works of the London United 


Tramways, Limited, Ohiswick. 
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NOTES. 


The Electre-Harmonic Soeiety.— The smoking concert 
of this Society, to be held to-night at the Cafe Monico, will 
partake somewhat of a patriotic nature. “The Absent- 
Minded Beggar,” and a new nautical song, The Gallant 
English Tar," by one of the musical directors, will be suog 
by Mr. Ivor Foster, and a string and wind orchestra will 
kis a nautical selection, A Life on the Ocean,“ a 

esoriptive piece illustrating by means of old sea songs, &c., 
the commission of a man-of-war. No less than 18 songs are 
“commandeered” in the incidents of commissioning, pre- 
paring for sea, leaving England, ontward bound, gale, action, 
victory, rejoicing, homeward bound, and arrival in Eugland, 
&c , which are cleverly orchestrated in this fantasia, and the 
names of Dibdin, Braham, Shield, Davy, Arne, Russell, Boyce 
and others prove convincingly that the best of our sea songs 
have been brought to the front. Ocher instrumental items 
for violin and piano, songs, duets, humorous sketches and 
orchestral selections will make up a programme of more than 
ordinary interest. 


The Death of Prof. Hughes.—Onor readers will join with 
us in feelings of deepest regret at the death of Prof. D. E. 
Hughes, F. R. S., which occurred on Monday last, at the age 
of 69 years, We shall refer at greater length to his life and 
work next week, but in the meantime we may remind our 
readers that in our Journal for November 15th, 1878, they 
will find a photograph of the late professor, and an account 
of his career up to that time. We understand that a 
memorial service will be held at All Saints, Langham Place, 
at 10.80 on Saturday morning, the faneral taking place at 
Highgate Cemetery at 12 o'clock the same day. 


The Chinese Minister at Bristol.— The Chinese 
Minister, Sir Chih Chen Lofenglub, spent three days in 
Bristol this week, and during his visit had many oppor- 
tunities of jadging the important which eleotricity is 

ying in our social and indastrial life. He was acoompanied 

y his two sons and three attaché: and on Monday visited 
the Civic Electrical Station, where he was received and 
shown round by the engineer, Mr. Faraday Proctor. The 
station is now packed with machinery, the limits of the 
capacity of the site having been reached. Two alter- 
nators of 150 ff. P., four of 350 zm, and four 
of 700 Н.Р. were in use and the additional station, prepara- 
tions for building which are now being made on another 


site, will start with two alternators of 1,200 HP. each. . 


There are also numerous dynamos producing continuous 
current for the street aro lighting and for motor purposes, in 
the existing station. The attention of his Excellency appeared 
puticularly drawn to the automatic stoking, and he 
expressed surprise that so good a system was not in use at 
some other big works he had been to. Among other visits 
was one to the Avonmouth dock, where the Cninese visitors 
wereshown theelectrical generating station now being equipped 
to light the dock and its buildings by electricity, and to 


operate all the mechanical appliances in the huge granary 


now on the verge of completion. This monster building. 


will hold 70,000 quarters of grain, and has in all eight 
floors. The grain will be distributed to and over this vast 
floor space by a system of travelling belts, all being operated 
by electric motors of the Lundell type. To drive the 
dynamos there have been erected four gas engines, three of 
70 H. P. each and one of 80 H.P., all being worked by pro- 
ducer gas manufactured very cheaply at the docks, 


Persenal.—Sir William H. Preece, F. R. S., has been 
elected a director of the London Electric Supply Corpora- 
tion, Limited. 

The Edinbargh Electric Light Committee has recom- 
mended, and the Town Council approved, that the present 
salary of £600 of the resident electrical engineer be increased 
to £750 annum. 

Tbe Plum: tead Vestry has appointed Mr. J. B. Mitchell, 
chief electrical engineer, Southend-on-Sea Corporation, to 
the post of electrical engineer, at a salary of £400 per 
annum, 


Niagara Turbines.—On Tuesday, January 9th, writes 
our Niagara Falls correspondent, Dr. Coleman Sellers, chief 
engineer of the Niagara Falls Power Company, and William 
A. Brackenridge, resident engineer of the same company, 
sailed from New York city on the North German Lloyd 
steamer Columbia, for Genoa. From Genoa they will go 
to Geneva, Switzerland, where they will meet the famous 
Swiss engineers Piccard and Pictet. The mission of 
Messrs. Sellers and Brackenridge is of the utmost importance 
to the future power development of Niagara Falls, for they 
will consult with these eminent Swies engineers on the 
advisability of making changes in the turbines to be installed 
in the new wheel-pit now building for the Niagara Falls 
Power Company. It will be recalled that MM. Piccard and 
Pictet designed the turbines in the present wheel-pit, and 
they will be asked to consider certain changes and improve- 
ments which the experience of the Niagara Falls Power 
Company has suggested. It is known the world over that 
the Niagara Falls Power Company is the most progressive 
company of its kind in the world, and that it stands ever 
ready to adopt every improvement advocated and suggested 
by its engineers. The Swiss engineers mentioned are the 
most famous hydraulic engineers in the world. From this 
consultation, no doubt Niagara and its power interests will 
largely benefit, and notable results may be expected from 
the decision of the engineers. Messers. Sellers and Bracken- 
ridge will be absent abont six weeks, when it is expected 
they will retarn with new designs. While the turbines 
were designed in Switzerland, they were made by the I. P. 
Morris Company of Philadelphia, where no doubt the 
turbines for the new pit will be made on the improved 
pattern, if it is adopted. 


The Royal Society.— Yesterday afternoon the following 
were amongst the papers read :—Dr. M. Maclean, “On the 
Effects of Strain on the Thermo-E'ectric Qualit ies of Metals.“ 
Part II. Prof. J. O. Bose, “On the Periodicity in the 
Electric Touch of Chemical Elements.” Preliminary 
Notioe. 


The Electrical Engineers Volunteers.—The Times 
states that the Secretary of State for War has accepted the 
offer recently made of a detachment of the Electrical 
Engineers (Volunteers) for service in Sonth Africa, and 
£8,000 has been set apart for their equipment. 


Society of Architects.— Before this Society yesterday 
evening en interesting paper оп “ The Designing of Electric 
Lighting Generating Stations," (with limelight illustrations) 
was read at St. James's Hall, Piccadilly, by Mr. Alfred 
Roberts, M. S.A. 


An Electrically-Worked Aerial Bridge.— In the New- 
port (Mon.) Corporation Bill is & proposal to construct an 
aerial bridge over the Usk. The width of the river at the 
point selected is 240 yards, and the time occupied by the 
carrier going from one bank to the other is estimated at 
about a minute. The motive power will be electricity 
obtained from the municipal snpply station. The aerial 
bridge will coat £65,000, as against £770,000 if a vehicular 
subway had been decided upon. 


. American Municipal Electricians.—It has been 
аттар that the next convention of the Internaticnal 
Association of Municipal Electricians shall be held at 
Pitteburg on September 25th, 26th and 27th. This association, 
which has been in existence for four years, includes among 
its members repretentatives of over 400 U.S. manicipulties. 
It is stated that some prominent European electrical engineers 
have been invited to attend. 


Appointment Vaeant.— The Southport Corporation 
wants an electrician-in-charge for the electricity works. See 
* Official Notices ” to-day. "E" 
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The Glasgow Branch of the Institution —On 18th 
inst., Prof. Perry. F. R. S., as senior vice-president of the 
Institution of Electrical Eugineers, delivered an intro- 
ductory speech to the first meeting of the Glasgow branch of 
the Institution. 


Proposed “Send-Off” for the Electrical Volunteers. 
—The following is a copy of a letter which has been written 
by Mr. H. Edmunds, as treasurer of the Electrical Eogineers' 
Dinner Fund, to the secretary of the Institution :— 


[сорт.] 
Westminster, January 24h, 1900. 
W. G. McMillan, Esq., 


Becretary of the Institution of Electrical Engineers, 
28, Victoria Btreet, B. W. 


ra Mr. MoMillan:—Electrical Engineers (R.E.) Volunteer 
rps. 

As you are probably aware, rome 53 members of this corps will 
shortly leave for South Africa ; and it hasteen suggested by several 
members of the Institution that it would be well to give 
the corps а good send-off in the shape of a dinner at some early 
and convenient period before they start. To this end I have 
been asked to become one of the committee, and to act as treasurer 
in connection with the scheme. Feeling that many members of the 
Institution would probably like to take part in this gathering, 
I write to you as secretary, to ask you to bring this matter 
before the Council meeting to-morrow, in order that they may con- 
sider in what way notice should be given to the members and 
associates in regard to the proposal, which is this, that a dinner 
should be given, and tickets charged at £2 each, part being for pay- 
ment of the dinner as for the members and guests, and the balance 
to bs applied to a fund for the corps. 

If you will kindly bring this forward, you will greatly oblige, 

Yours faithfully, 
(Signed) Henry EDMUNDS. 


Mr. Edmunds, as treasurer, will be pleased to receive sub- 
scriptions at 2, Queen Anne’s Gate. 


NEW COMPANIES REGISTERED. 


Taipo Accumulator Company, Limited (64,832).— 
This company was registered on January 20th, with a capital of 
£25,000 in £1 shares, to acquire British Patent No. 2,299, 1899, 
granted to J. @. Hathaway for improvements in the manufacture of 
elcctric accumulators and secondary batteries, together with the 
option of purchasing the German, French, and Belgian patente for the 
same, and to take over and carry on the business of an accumulator, 
battery, motor, electric vehicle, rabber and gutta-percha manufacturer 
and merchant now carried on by J. @. Hathaway at 101, Clifton 
Street, Finsbury, E.C. The first subscribers (each with one share) 
are:—. D. Freeman, 16, Paul Street, Finsbury, soliciter; J. G. 
Hathaway, Hampton Lodge, B:dfont, Middlesex, engineer; А. 
Mackmurdo, Jewry House, Old Jewry, EO, architect; G. E. 
Winthrop, 4, Playfair Mansions, Queen's Olub Gardens, W., gentle- 
man; A. P. Freeman, 60, Madeley Road, Ealing, W., secretary; A. J. 
Howell, 9, Warwick Road, Upper Clapton, acccuntant; and R. 
Lance, 7, Huntingdon Street, Barnsbury, N., clerk. The first 
directors. to number not less than three nor more than six, are 
G. D. Freeman, E. Mann, A. Н. Mackmardo, L. Major, and 
J. G. Hathaway; qualification, £250; remuneration as fixed by 
the company. | 


more than five. The first are James O. Dale (chairman) and Peroy 

H. Byrd (mansging director, with £5 per annum as remuneration); 

ualification, one share. Registered office, 9, Canning Ohambers 
Dock, Liverpool. 


оаа саа пиа Power Distribution Com- 
pan m ,780).—This com on Jan 

lech, with а са tral of £30,000 in £10 1 store; 
supply and electrical en and power, and electricity of all 
kinds, for public and private lighting, traction power, heating or 


other purposes, and to 
electrical engineers in all its branches. The subscribers are :— 
A. Hood, Sherwood, Oardiff, colliery proprietor (with 100 shares); 
T. F. Brown, Cardiff, civil engineer (with 100 shares); W. T. Lewis, 
Bart, Aberdare, civil engineer (with 100 shares); E. P. Martin, 
Dowlais, civil engineer (with 100 shares); В. Forrest, Bt. Fagans, 
land agent (with 50 shares); E. Riiffert, 39, Lombard Street, E О, 
merchant banker (with 50 shares); A. T. Walker, Leeds, civil engineer 
(with 100 shares); and A. Kelly, B ham, manufacturer (with 
100 shares). The management is vested in a committee of not lees 
than four nor more than seven members; the first are to bs appointed 
by the subscribsrs; remuneration as fixed by the company. Ragis- 
tered office, 1, Frederick's Place, E. О. 


General Tramways Construction 8yndieate, Limited 
(64,786).—This company was registered on January 16th, with a 
capital of £200,000 in £1 shares, to enter into any contracts for the 
construction of the tramways, the subject of the concessions dated 
December 22ad, 1898, and Jaly 1st, 1899, granted by the Federal 
Assembly of the Swiss Republic to Frang>is Forestier for the con- 
struction of tramways in the Canton of Geneva, and to carry on the 
business of tramway, railway, wharf, dock, telephone, telegraph, and 
electric, and other works, proprietors and managers, &c. The first 
subscribers (each with one share) are:—L. Neumann, Warnford 
Oourt, E O., stockbroker; A. Marc, Warnford Oourt, E. O., stock- 


Warnford Oourt, E.C., stockbroker; E. J. 
Ocurt, E. O., stockbroker; C. Schmidt, Warnford Court, E. O., clerk, 
and E. J. Burridge, Warnford Court, E. O., clerk. The first directors 
ате L. Neumann and A. Ries (representing Messrs. L. Hirsch & Oo.), 
H. A. Batters and General N. Harris (representing Messrs. Batters 
and Hammond), and J. M. Lucach (representing the Exploration 
Company, Limited); remuneration, £2°0 per annum for the chair- 
man and £100 each for the others. 


Longstreth's, Limited (64,823).— This company was 

registered on January 19th, with a capital ої £3,000 in EI shares, to 
carry on the business of electrical, gas, and mechanical engineers, 
lamp and electrical instrament makers, manufacturing chemists, &c. 
The first subscribers (each with one share) are :—G. О. В. 
188, Fleet Street, EB. O., solicitor; A. W. Bainton, 7, King's Bench 
Walk, Temple, barrister ; G. P. Ness, 19, Porchester Terrace, barrister ; 
E. Smale, 188, Fleet Street, E O., clerk; W. H. Randall, 4, Treherne 
Road, North Brixton, clerk; H. P. Etheridge, 13, Wynne Road, 
Brixton, 8.W., shorthand writer ; and H. H. Hussey, 188, Fleet Street, 
E.C., ehorthand writer. Registered without articles of association. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


African Trans-Continental Telegraph Company, 
Limited (37,855).—This ‘company’s annual retarn was filed on 
January 3rd, when 170,300 shares were taken up out of s nominal 
capital of £300,000 in £1 shares; £169,315 has been paid (including 
£10 on 20 forfeited shares), leaving £995 due. 


been called on 2,003 o and 20 
receipt of £66,009 ; £7,000 
1,400 shares. 


Volenite, Limited (57,337).—This company's annual 
return was filed on January 5tb, when 79,934 shares were taken up 
out of a nominal capital of £80,000 in £1 shares; £34,934 has been 
received, and £45,000 is considered as paid. 


Automatic Electric Railway Signal Company, 
Limited (37,636).—This company's annual return was filed on 
December 7 , 1899, when 6,940 shares were taken up out of a nominal 
capital of £10,000 in £1 shares. £1 per share has been called up on 
1,640, and £1,647 10s. has been paid, including £7 10s. on 15 forfeited 
shares. £4,300 is considered as paid. 


Bright’s Light and Power, 
This company’s annual return was filed on January 5th, when 
100,000 ordinary shares were taken up out of a nominal capital of 
£200,000 in 100,000 ordinary and 100,090 preference shares of £1 each. 
£1 per share has been called up on 7, and 10s. per share on €6,660. 
£29,683 10s. has been received, leaving £12,653 10s. in arrears. 
33,333 shares are considered as fully paid. 


Electric Fur Machinery Company, Limited (53,742). 
—This company’s annual return was filed on January 12th, when 
566 shares were taken up out of a nominal capital of £3,600 in £1 
"rim £530 is considered as paid, and 16 shares have been paid for 

a . 


Central Electric Supply Company, Limited (58,080). 
—This company annual return was filed on January 12th, when 307 
shares had been taken up out of a nominal capital of £100,000 in 
ate TR £1 has been called and pald on each of 300 ; 

on 7. 


Limited (58, 290).— 
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SUPPLY STATION ACCOUNTS. 


Tum accounts of the Bath electric lighting 


Bath undertaking, now in the hands of the Oorpora- 
Corporation tion, show that comparatively slow pregress is 
Electricity being made. No doubt the business labours under 
Accounts. some disadvantages, snd has inherited some of 


these from the time the local company handed 
the basiness over to the Corporation. We expect to see more rapid 
growth when the engineer, Mr. Metsger, bas got rid of some of the 
old-standing troubles, and is able to proceed on his own lines. The 
station is still comparatively a small one, and there should be ample 
scope for increasing the demand, which, at the end of 1898, stood at 
330 х=. The general position of the undertaking is shown as 
follows :— 

QENERAL StTaTEMENT. 


1897. 1896. Increase. 
Total capital expenditure £32,998 251,561 218623 
Number of units sold ... . $14,720 , 41,980 
Total maximum supplydemanded 315 xw. 880 kw. 16 xw. 
Gross revenue 47.009 £7,118 £104 
Gross profit eee eve eee £1,688 £1,478 5 £210 
Average price per unit sold ... 4804. 4°48d. — 82d. 


The output was taken in large part by the public lamps, being dis- 
tributed as follows :— | 
Quantity Sold public Sold private 


generated. lamp. ^ consnmers Number of public lamps. 
1897 ... 514,294 138,200 176,520 88 arcs. 
1898 ... 537,058 169,885 187,315 87 ares and 21 incan- 


descents of 16 С.Р. 
Each item in the revenue account shows а fall per unit—current 
by nearly the third of a penny, and the supply of lamps, &c., by over 


the fifth of а penny. 
BavmsuUR STATEMENT. 
1897. 1808. 


Groes. Per unit. Gross. Per unit. Increase. 

ыи 5 £6,300 480d. £6,665 4484. — 32d. 
т si А : mM 

1 219 17d. 287 16d. ‘Old. 

lampe, &c. .. 395 80d. 198 ‘00d. -— 21d. 

Sundry fees, &c. 95 074. 88 061 — Old. 

Gross revenue . £7,009 634d. 87118 479d. — 554 


— —— ey 


Ба 


In the costs, the works! items have all fallen, and especially is this 
notable in “ repairs,” while coal has been reduced, and in view of the 


decidedly satisfactory. We do not know how Mr. Metzger managed 

to obtain a reduction in rates from £197 in 1697 to £84 in 1898, but 

Й is, although unusual, a fact on which he is to be congratulated. 

Mansgement and establishment charges show an upward tendency, 

bat even at the present figures these iteme are quite reasonable. 
Совт or PRODUCTION. 


1897. 1808. 
Gross. Per unit. Gross. Per unit. Inorease 


С... ee e., v £1,871 1494, £2,107 1:41d. old. 
Ido es. engine) — sgg 30d. 292 29d. — 014. 
Salaries and wages incurred 
in and tine 811 62d. 892 *60d. —-024. 
тавзе malutenanos of 5 4 | 
buildings, engines, ers, | 98 5d. 614 42d. -:334. 
Works costs ... ... 44,053 309d. £4,045 9:794. 37d. 
Rent, се a taxes  .. 181 14d. 137 094. — 05d. 
salaries of manasi agen 946 72d. 1,217 *89d. +'10d. 
neer, secretary, c &c. 
General establishment 
printing , law charge si 128 +104. 173 *19d. +024. 
Other expenses ec ee 13 Old 63 Otd. + 03d. 
Total costs .. £5,821 406d. £5,685 8-79d. 27d. 
The Profit Statement is complicated by the way the surplus for 
1897 was dealt wi This was shown at £645, " carried 
forward." To this the gross profit of 1898, amounti to £1,477, was 
tend, ub] the aggregate allowed £1,501 to be paid toward interest 
charges, £747 to be transferred to sinking fund, and a balance, shown 
st £125, is carried forward. The figures for 1898 within theses 
indicate this allocation of the monies mentioned. On the other 
hand, the revenue in 1897 was credited with “stores on hand," 
Which we have treated as an asset and eliminated from the revenue 
Кешеп, 
Pnorrr SrTATBMENT. 
TNR eT) £16 
on ee ee ee ee ee £ £1,4 
Sinking fund for repayments .. .. .. 600 6747 
Net profit, carried ѓогтага .. .. .. 381 (125) 
Gross profit ... e. „ £1,688 £1,478 


Кы ы Л 


CITY NOTES. 


Direet United States Cable Company, Limited. 


THE directors’ report for the six months ended December S1st, 1899, 
to be presented at the meeting to be held at Winchester House on 
Tuesday, Janua y 30tb, 1900, at 2 o'clock, p.m., reeds :— 

The usual statements of account for the half-year ended December 81st, 1899, 
are submitted herewith. The half-year's revenue, after deducting out-payments, 
amounted to £56,800 28. 5d., as compared with £64,866 48. 10d. for the corre- 
sponding period of 1898, showing a difference of £2,483 178. 7d. in favour of the 
half-year under review. The working and other expenses for the same period, 
including income-tax, but exclusive of cost of cable repairs, amounted to 
£20 416 10s. 5d., leaving a balance of £36,883 19s. as the net profit, making, with 
£8,176 16s. 9d. brought forward from the previous balf-year, a total of £39,560 
8s. 9d. For the corresponding period of 1898 the working expenses and other 
payments amounted to £21,620 19s. 11d. Interim dividends of 3s. per share for 
the quarter ended September 80th, 1899 (paid October 24th, 1899), and of 3s. per 
share for the quarter ended December 81st, 1899 (payable January 81st, 1900), 
together amounting to £18,218, have been declared, and after setting aside 
£15,000 to the reserve fund account, the balance of £6,347 8s. 9d. on the revenue 
account has been carried forward. The reserve fund account has been debited with 
эре 168. for cost of cable repairs, and after being credited with interest on the 

vestments and amount set aside from revenue, the balance of the reserve fund 
account, taking the investments at cost price, now amounts to £401,698 16s. 2d. 
The late traffic manager having resigned, the directors have sppointed Mr. 
Tavenor Finnis general manager, and Messrs, Clark, Forde & Taylor consulting 
electricians of the company, 


Eastern Telegraph Company, Limited. 


Тив report for the half-year ended September 90tb, states that the 
revenue amounted to £474,950, from which are deducted £121,630 for 
the ordinary expenses, and £33,096 for expenditure relating to repairs 
and renewals of cables, &c., during the half-year. After providing 
£6,117 for depreciation of spare cable and £7,215 for income-te x, 
there remains а balance of £306,890, to which is added £3,536 
brought from the precedirg half-year, making a total available balance, 
of £310,426. From this balance there has been paid interest on 
debentures and debenture stock and the dividend on the preference 
stock and two interim dividends of 144, per cent. each on the 
ordinary stock. After carrying £10,000 to reserve for maintenance 
ships, £5,000 to the reserve fund in connection with the removal of 
head offices. £2,000 to insurance of goods in transit fund, and 
£100,000 to the general reserve fund, there remains a balance of 
£33,060 which is carried forward. The revenue includes £24,054 
dividends for the half-year upon the company's shares in other tele- 
graph companies. With a view of providing additional security to 
submarine telegraph communication between, this country and South 
Africa, landing rights at Cape Town have been obtained from the 
Government of the Cape of Good Hope for a third cable between this 
country and South Africa. The first section, from Cape Town to St. 
Helena, was completed on November 26th last, a further section being 
laid from that island to the island of Ascension on December 16th. The 
continuing cable to be laid thence to Bt. Vincent is now being manu- 
factured, and it is “реа the expedition will leave the Thames the 
end of this month. Reference was made at the last general meeting 
to proposed new cables between South Africa and Australis, and a 
proposal has been submitted by the Eastern Extension, Australasia, 
and Obina ers er Company, in conjunction with this company, 
for carrying out this important extension. By the terms of the pro- 
d agreement, the tariff is to be reduced at once between Great 
ritain and Australia to 4s. per word, to be followed by farther re- 
ductions on a sliding scale to 2s. 6d. per word, according to the growth 
of revenue from this traffic. The companies have made this offer 
conditional on the Eastern Extension Company being granted the 
same rights in dealing direct with the public in Australis as it 
enjoyed in this and other countries. | 


Edmundson's Electricity Corporation, Limited. 


AN extraordinary general meeting of this ration was held at the 
offices, Broad Sanctuary Ohambers, W ter, on Friday, 19th 
inst., when a resolution was carried increasing the borrowing powers 
At the present time the borrowing powers are 


Prospectuses. 


Tum prospectus has been issued of the Taipo Accumulator Company, 
which is being promoted with a capital of £25,000, divided into 
20,000 ordinary and 500 preference shares of £1 each. Of this the 
vendor, a Mr. J. G. Hathaway, who is also the inventor of the accu- 
mulator, receives £20,000, payable as to £2,000 in cash, or cash and 
shares, and the balance in ordinary shares, leaving £5,000 for work- 
ing capital. I¢ is claimed that the Taipo accumulator is light, 
ind: structible, and cheap to make and maintain, all of which we have 
heard before, of other cells. A small sample, of 40 ampere-hours 
capacity only, bas been tested for eight months by the company’s 
consulting engineers, and favourably reported upon,” but the report 
is not printed; counsel's opinion has been taken on the validity of 
the patent, and, like the report, may be seen at the company's cffice, 
се not one in 50 of the prospective investors will ever go to see 


As an illustration of the qualities of the Taipo cell, 
given of what the com 


a battery for lighting 


particulars are 
y “ will be able to supply " in the form of 
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BTOOKS AND BHARES. 


Wednesday Evening. 

Тнв growing return of confidence in the stock markets to which we 
have alluded since the beginning of the year, shows no signs of waning. 
In fact, the tendency is still hopeful, and prices of electrical 
descriptions, as will be seen by our two following pages, are on 
the up grade, taken as a whole, the rises outnumbering the falls by 
more than 8 to 1. Of ccurse, the days of dividends are at hand, and 
quotations, now carrying the expected distributione, naturally firm 
ор, and this factor has been powerful to aid our markets during the 
current week. 

In speaking about dividends, the declaration made the other day by 
the Anglo-American Telegraph Oompany claims the first place, on 
account of the interest that it excited for months beforehand. The 
Deferred stock, Anglo A,“ is to receive a dividend for the year at 
the rate of 27s. per cent., comparing with 18s. per cent. for 1898, 
This, excellent though it is, rather disappointed the hopes of some of 
the more sanguine speculators, who were indulging in hopes of a 
dividend of 30s. per cent., and both “А” and " B" stocks were heavily 
offered at the time. The Ordinary stock, however, has managed to : 
retain a rise on the week. | 


In order to pay 6 per cent. on the preference, and, say, 5 per ceat. 
on the ordinary shares, a net profit of £1,300 must be earned, with a 
working capital of £5,000; this implies a turnover of £6,009 or 
£7,000 a year. 

In the total absence cf particulars of the construction of the 
accumulator, we cannot, of course, express an opinion on its merits ; 
as regards the construction of the concern, however, we have very 
i views. Та the absence of details, we advise our readers to 

t it alone. 


A prospectus has been advertised locally by a company formed by 
Mesers. Edmundson's Electricity Corporation for working the 
Montrose and Brechin provisional orders. The name of the company 
is the Angus Electric Light and Power Oompany, Limited, and the 
capital £25,C00. The list is open until February 2ad. 


Anglo-American Telegraph Company, Limited.— 
The board has resolved, after placing the sum of £12,000 to the 
credit of the renewal fond for the half-year, to recommend the 
meeting to be held on February 2ad, the declaration of the following 
dividends :— 

1. A balance dividend of £1 ds. 6d. per cent. upon the ordinary consolidated 
stock for the year ending December 815%. 1899. 


2. A balance dividend of £1 10s. per cent. upon the preferred stock for the 
year ending December 81st, 15909. 


8. A first and final dividend of £1 78. per cent. upon the deferred stock for the | Eastern Teleg:aph Ordinary and Preference are both up, although 
year ending December 81st, 1899, all payable on February 3rd next, less income not retaining the full amount of the advance which they had gained 


1 8 the stockholders registered on the books of the company on January at the week’s commencement. The O rdinary stock now shows а gain 


After vaying the foregoing dividends there will be a balance of of 64 per cent., allowing for the dividends, since we advised a pur- 
about A355 b be . Forward to the next account. Theabove Chate a fortnight ago, but it is still far below the price ruling last 
dividends together with those already paid will amount to £3 13s. 64. year, when the stock touched 183 in February and March. Eastern 
pe “г ea ше 5 мес 0 ре сше са 15 Extensions have осше into favcur this week, and the D.benture 
erred stock, an в. cent. on the de stock for ; Exchange 

the year 1899. The терш of transfers will be closed from se yis : O dads 5 эка Lad 55 
January 19th to February 2nd, both days inclusive. y, with reg a severe UF ter outside Ladyemith 

caused a dull tone to supervene in all the markets. Globs Telegraph 


* 


The 8t. James's and Pall Mall Electric Light Com- 
any, Limited.—The directors of Bt. James's and Pall Mall Electric 
igit Company, Limited, recommend a dividend for half-year end- 

ing December 31st of 76. 6d., together with a bonus of 2s. per share 
on the ordinary shares, making with the interim a dividend of 123 
per cent., and a bonus of 2 per cent. for the year 1899. 


City and South London Railway Company.—The 
The accounts for balf-year, 1899 show s balance, after providing for 
the debenture interest and the dividend on the preference stock 
(1891), sufficient to allow the payment of a dividend on the consoli- 
dated ordinary stcck (increased to £855,000) at the rate of 14 per 
cent. per annum, carrying forward a balance cf £1,267. The 
dividend for corresponding period last year was at the rate of 2 per 
cent. per annum, the balance carried forward being £1,419. 


W. T. Henley's Telegraph Works Company.—Sir 
Henry M. Stanley, G.O.B., M.P., has accepted a seat on the of 
this company. 


Waterloo and City Railway Company.—The directors 
recommend a dividend on the ordinary stock at the rate of 3 per 
cent. per annum for the half-year ended December 31st. 


City Meetings.— Yesterday (Thursday) meetings of the 
Eastern Telegraph Company and the Automatic Telephone Company 
were held. Reports will appear next week. 


TRAFFIO RECEIPTS. 


aE ө 
kpool and Fleetwood Tramroad Oompany.—The receipts for the week 
ending January 20th, 1600, were 4140 Od.; receipts for corresponding 
period, 1899, £129 17s. 24.; aggregate for half-year to date, £428 98. 7d. 


The Воно! Tramways and Carriage Comp any, Lunned.—The recetpes for the 
week ending January 19th, 1800, were 49,715 18, 44.3; corresponding 
period, 1869, £2,578 11a. 6d. ; increase, 2186 9s. 8d. 

The City and South London Balvig Compeny.—The fer the week 
ending January 21st, 1800 were £1,111; ditto January 22nd, 1899, £1,183; 
decrease, £22. Total receipts for half-year, 1900, to date, £8,379; correspond- 
ing period, 1899, £8,383 ; decrease £4. Miles open, 8} 


The Tramways.—The raat for the week ending 
January 90th, 1600, were 4140 16& II. d.] January 215%, 1099, 
2148 Ба, ; inorease, 41 118. 24d. Total 


ar Уе to date, 1800, 
#455 2s, 63d.; corresponding period, 1899, 2454 114.; inoresse, 
Ss. 73d. Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,939; 
1899, 4,172. Number of cars, 1900, 11; 1899, 11. 


The Dublin United Tramways Oompany.—The for the week ending 
Friday, January 19th, 1:00, were as foliows:—D. U. T. Oo., horse cars, 
497 16. 24.; diteo, eiectric cars, 42, 64 18, 10d.; D. B. D. Oo., electio cars, 
2608 100. 6d.; total, 28 571 48, 6d.; corresponding week last year—D. U. T. 
Oo., horse cars, £2,044 lle. 4d.; ditto, electrio cars, £577 88. 9d.; D. B. D. Co., 
electric cars, 4630 lis 3d.; total, 4.252 lla. 44.; inorease, #318 13+. 2d. 
Agsrogate to date, 47,667 Is. 7d.; aggregate to date last year, £8,734 
183. ; пене to све. £882 Зв. 7d. то een worked is ш. mues 
electrically, 4 miles by borses, as against 16 шев electrically, 28 miles 
by borees, for the corresponding period last year. 

The Liverpoo! Overhead Rafiway Com .— The receipts for the week ending 
January 21st, 1500 amounted vo PLAT: corresponding week last year 
81,946 ; increase, £145; total for half-year to date, £458. : 


The South Staffordshire Tramways Company.—Tbe receipts for the week 
ending January 19th, 1900, were 2608 18. 8d.; January 20th 1689, £t79 
H v Aggregate receipts for 8 weeks, £1,615 10s. Bd.; last year, £1,766 

s. 


and Trust, however, kept their improvement, and Broeszilian Bab- 
marines are again fractionally harder. 

In the Electricity Supply list, a fair number of gains bas to be 
recorded. The most activity bas been noticeable in Jimmies,” as 
the msrket calls Bt. James's and Pall Mall Electric shares. The 
authorities forecast a dividend at the same rate as last year’s, bat 
the price would not have risen as it has done if that were all that 
they expected. Oontinuing the lists of tables which we bave been 
lately giving, it is extremely interesting and instructive, as the 
childrens books say, to compare present quotations with those of 
January, 1899. We give the highest and lowest in that month, 
tegether with the closing prices this, Wednesday, afternoon. 


January, 1699. | 
Bhares. aee e ey Now. 
Highest. | Lowest | 
паме a 
Brush Ordinary.. ia i 115 21 15 
City of London .. ve .. 254 | 22 11 
Metropolitan > - 20 1714 15 
Bt. James's 28 а ie "s | 164 16 
Westminster... А eae, м | 153 15 
| 


Е — — — — —M——M— ———— a 


With the unimportant exception of Brush Ordinary, it will be seen 
ata glance that in every case a fall has taken place, that in the City 
of London's being £14 17s. 6d. per share from the highest touched in 
the corresponding month of 1899. 

The Welsbach Oompany, whose stocks enjoyed a brief flicker 
upwards a few weeks ago upon the news that the company had now 
perfected its invention for applying the incandescent system to 
electric lights, has been the subject of a strong attack by a “ ficancial 
expert.” He issued a circular advising in no hesitating terms the 
immediate sale of the stock, and to his circular the secretary replied 
in a letter counselling stockholders not to throw away their securities 
on the strength of the statements made by this “ " The 
Ordinary stock, which was forced down to 50 last Saturday, quickly 
recovered to 56, and the incident has attracted a great deal of atten- 
tion in the market this week, : 

Electric traction stocks are steady; that is all that can be said about 
them. A small amount of buying sufficed to put British Electric 
Preference 5s. better, the same amount of rise as was chronicled last 
week. The railwsy market is quite changeless. Oity and South 
London shareholders will be glad to learn that their board of directors 
is acting in harmony with that of the Great Northern and City 
Railway, the two companies having agreed to make a joint station in 
Old Street. What railway dividends and reports have already 
appeared cannot be considered very hopeful, but Ойу and South 
London sto: kholders who follow this column will not be surprised ai 
the reduction which has taken place in tbeir dividends for the past 
half-year. 

National Telephone shares are better, and in the manufacturing 
section rises have occurred, most notably in Telegraph Oonstrection 
and Henley's Ordinary shares. — 
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BHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closing ed Bennos done 
or Dividends for ion, ak eu 
ae 0. . fr, youre, | фиш. | физи | "Чы 
1899. Highest.| Lowest. 
110,900 | African Direct Telegraph, 4 % Debs. m 2 с .. | 99 —108 99 —1063 кР -— 
25, 0 Amason prelegraph, shares oe 8 = 4 8 — 4 eee eee 
126,000 do. 5 & Debs., Nos. 1 to 1,250 Red 85 — 90 85 — 90 — 
875,520 Anglo American Telegraph ... See РЕ M aco тз 16 64 — 67 65 — 63 67 Mi 
8,062.24) do. 6 % Pref. sc. — v s 1144—1154 |115 —116 | 1164 | 1444 
8,1 62 34n De. do. 5 "ul à o 174— 17$ |174— 172 | 1716) 17% 
306.993 | Brazilian Submarine Telegra vs 883 ese 144— 16 14$— 16} 15 1443 
75, Do. do. 3 Debe. 2nd series, 1906 .. 106 —109 |1C6 —109 “a 
44,000 | Chili Telephone, Nos. 1 to асык ad ans кы без Mor 2— 8 2— 8 ў 
10,000,0006 Commercial Cable ЖОЕ ЖОЕ т 046 8 V 165 —175 |165 —176 
1,882, 825 Do. do. Sterling 500 year 4 Y Deb. Stock Red. acs ine . |102 —104 102 —104 108j | 1022 
224,860 | Consolidated Telephone traction and Manufacturing 10/- | 14 1 . i 1— 
16,000 Cuba Telegraph ... 900 еве еее eee [II] eee 10 7 8 eee =, 84— 915 
6,000 Do. 10 Ф Pref. eee eee eee eee eee 10 10 10 0 19 A 20 19 Du 20 193 
pr Direct 55 Telegraph  ... - is due ТӨ 24 ie : 4— 5 4— 5 e 
do. 10 Y Cum. Pref. "T 5 10 " iei 9 — 10 9 — 10 
20.000 De do. 44% Deb“ ns... | 50|... |... | .. 101—105% 101 —105% / | ... 
60, 710 Direct United states Cable T „| 20 | 34% | 39% | . | 112— 12} 112— 12] 123 | 13 
120,000 | Direct, West Indis баро, fi % % Reg. Deb. s oe | 100| ... ds „ | 99 —102 99 —102 Ses "T 
4,000,000 | Bastern EE To wee eis .. Stock 7 7 Y. 161 —166 х41`8 —158 156 | 152, 
е он Do. Stock eee eee 100 eee eee ose 96 5 99 xd 98 —101 109 951 
A Mort Deb. Stock Red. ... Stock 4 isi . 114 —119 115 —120 


0.000 Eastern Extension, Australasia, and China Telegraph ...| 10 | 7 795| .. | 14#— 15+ха 11— 152 158 | 14j 


Do. * ih dagen reg, L1 1900, red. ann. 212 m 

inpr, re 1 100 P. .. |99—103 990 108 |... |... 

Prada оо во 4,836,400 100 | 6 2|: .. |100 —108 |100 —108 T T 

4 X Deb. вия tock| 4 eee 116 —121 117 —122 rr ТІ 

{ ж. and African Telegrap! 5%, Mort. Deb., 100 

r red., 08. 1 to 2, 848 ses eos eee eee ese eee eee eee eee 

Do. Р to bearer, 2, 844 to 5, 100 eee eee ese eee ees eee eee eee эгэ 

De % Mort. Dobe: - Nos. 1 to 8,000, red. 1900 100 TT see eee 101 —104 101 — 104 eee eee 

Do. p Beg, Me Mt. Debs. (Mauritius Sub.) 1—8,000 | 25 | ... M . . 101—104 101 —104% | .. ies 

180,227 Globe Telegrep а ‘as T mS RES e | 10|4 np .. | 0g— 111 11 — 111 114 | 11 
180,043 Ф -Pref. - - | 10/6 6 . 144 — 15} | 16 — 164 154 | 15,4 

150,000 Great Northern Telegraph R T TT eee 10 10 TII 80 — 82 80 — 82 812 31 

uda Cable, d lst Mort. Debs. 

900 B i 00 eee ee "m 99 —102 —1 2 LII) 
aa Huropean Telegraph ле } ps 10 % [10 % 48 — 52 i i 525 | 60 
100. 00 London Platino- Brazilian Telegra b, 6 % Debs. ..  ..|100|6 7 ies .. |106 —109 |106 —109 ae Ses 
12.680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680.. | 1| . |... | 1— i — 3 А i 
8 Do. i do. 8% Pref., Nos. 1 to 86,402 : ac ies ii á- A i— u М 61 

0 National Telephone, to 490,000 ees эое eee [ITI 6 ZI = 
15,000 Do. 6 Cum. let Pref. [TI mr eee 10 6 6 14 — 15 14 — 16 
15,000 Do. д Cum. 2nd Pref. ... 10 | 6 6 14 — 15 14 — 16 
250,000 De: Non-cum. 8rd Pref., 1 to 250,000 | 5 | 5 5 6) | 5§— 54 68| öf 
1,929,4711 — Deb. Stock Red Btock| 8j 84 98 —100 98 —100 994 | 934 
171,504 | Oriental Telephone and Bleo., Nos. 1 to 171,504, fully paid 1/5 5 * 1 . 
100,0001| Pacific and European Tel., 4 x, Guar. Debs., 1 to 1,000... | 100 | 4 г 101 —104 |101 —104 
11,889 Reuter’s TT) ТТ еее eee eee eee TT ect 8 5 cee 7 ist 8 7 au 8 ә 
8,381 Submarine Oables Trust өөө өөө eee "m" Cert T eee А 125 —180 125 —180 ae 
58.000 | United River Plate Telephone 5 6 B. 42 — 6} 4i— bł sss 
18,639 Do. . do. 5% Cum. Pref. Nos. 1—16,639 | 5 ; 4j— 5} | 4 А 
179,947 Do. do. б ТЕКЕ eee eee eee Stock ев ә 108 —1(6 103 —106 
A, u West African Telegraph, 5 % Debs. ... $6 ewe | 100 Ф я 99 —102 99 —103 А 
80,008 West Coast of Nos. 1—80,000 and 58,001—88,008 3% eee eee 1 1 [II] ° 
161.000 Do. do. 4% Debs., 1—1,500 о ка ари Sub. Sins 100 | ... - 100 —108 100 —108 - - 
390,731 | Western and B 51 i I ИЕ ico —14 10) 10 || 
85,811 West India 10 TT rat af = af ove eee 
94,568 . do. 6 Qum. lat Pret. . eee 10 6 oes eee — 9 — eee eee 
4,009 Do. do. = 2nd Pref. seo 10 6 (X1) eee 7 т, 8 7 ав 8 eee 06 
Do. do. 6 ee K Nos. 1 to 1,800 | 100 | 6 sas *. |104 —107 104 —107 г - 
7 Western Union of U.B. fana 6% Bter. Bonds soe | 100 | 6 aes 98 —108 98 —108 280 ase 


«= 


ELECTRICITY SUPPLY COMPANIES. 


19,661 Brompton & Kensington Eleo. Lt. Sup., Urd., 101 to 19,761 5 | 4 6% i 
12,000 Do. do. 7 V Oum. Pref. eee 5 | 7 eee ee 9 rd 10 | 8 — 93 | TT) 
80,000 | Oharing Oross and Strand Electricity Supply 5 7 8 V. — 1 10 — 11 1013 10% 
20,000 Do. do. do. do. Nos. 80 00180, 000 | 8 eee eee eee т 1 104 93, 
| Do Rlectzicity Supply, Ord ое 71— A й st 8 7 
у, sp eee oe эсу теу 3 
60,000 | City of London Шесігіо Lighting, . 40,001—100,000 .. 10 10 6 . |10—11 !'10j— 111 1H | 103 
400,000 Do. Deb. Stock, Bor abs у бюз. at enean pl w| 123 —127 122 —127 |... |... 
40,000 Oounty of Lon & Brush 000 10 ng | nit | ... | 91—10} | 94— 103 | E i 
30,000 do. ,» 40,001—80,000 10 6 % 6 % 18 — 14 18 — 14 ин = 
200,000 Do. 4195 Deb. Stock Prov. DE (all paid) Rd. ; А ] pii 106 —109 108 — 111 - ` 
26, LOO Edmundsons Elec Corp., Ord. 8 sos soo 5 5 % 7 y 4 ' 43 — 54 | 42 — 5i eee oe 
110,000 | London Ileotrio Supply W Limited, Ord. au. Bg 9 ‚ 2— 212 2— ae DE 
48,050 Do. о. o 6 95 Pref. 6 . 16% 61— öf 5 — 5 51 
100,000 Do. do. do. 4% Ist Mt. Db. Stock Rd. Stock: ... Sei . . 102—104 101—103 | 102 
62,500 Metropolitan Electrio o Supp , 101 to 62,500 4 „10 6 8 .. | 14 — 15 144 — 154 1413 143 
23,500 501 to 85,000 . 10 | ... К 134 — 144 | 14 — 15 ЊУ 6 
330,000] Do. 4j X, First Mortgage Debenture Stock | ... | 4 at 115—117 115 —117 Па Кя 
125,000 Do. 34 % Mort. Deb. Stock Red. ees [Ir Stock TIT eee eee 95 — 97 95 те 97 96 ee 
6,452 | Notting Hill Electrio Lighting G . 10 6 6 ... |154— 164 183 — 164 2 
81,960 | St. jones san Pel Mal NIIS Light, Bn „| 5 11449 14925 |144% | 15 — 16 | 154— 164 | 168 | 15] 
30,000 Do. do. 7 % Pref., 20,01 2 oc 8 7 2 — 9 | 9— 99 — А 
65,000 South London Electricity Supply, Ord a б: 25.2 at S | 4— 4 К 4— 4b ] 
79,900 | Westminster Electric Supply, Ord., 101 to 80, 000 5 12 & 12 & | — 


8 
н pall: t Quotations on Liverpool Stock 


y Dividends in Geferred share warrants, ma ened as capital 
Dividends marked | azo soe iu 1 Did. consisting of ih» letter pact of ome fous and tae Saul panty the pean” 
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SHARE LIST OF ELECTRICAL OCOOMPANIES—(Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present or Dividends tor Closing 
Issue. RAMD. Bhare. the last three years. p Perro 


[nd — N— — ——— — — — 


1807. | 1808. | 1899. 
65,000 | Aluminium shares, Noe. 1—65,000 . ws T 110 . -— 21— 81 
90,000 Do. 4} Ф 18+ Mort. Deb. Stock Red. [11] eee Stock eet eee eee 95 —100 
80,000 British Electric Traction [Ir eee 10 ceo 6 Y % 154— 163 
80,000 Do. do. 6 Cum. Pref. 80,001—60,000 10 ... es .. | 18 — 184 | 183 
200,000 Do. do. 5 Ф Perpetual Debenture Stock ... Stock! ... - *. 125 —128 
45,0001; British Blectric Works Co., Ord. £1 shares, 50, 001 —95, 000 | . . бан Ке f— 4 
50,000 ро. до. 6 95 Cum. Pref., 1—50, 000 . "m xs Ss 3— 
40,000 | British Insulated Wire Ord., Nos. 1 to 40, 000 T e 5. P .. | 114— 1 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27, 800 . 6] .. VS : 0 — xd| 6 — 
90,000 | Brush Eleocl. EN ‚ Ord., 1 to 90,000 ... 8| 8 7 5 $ - 1 2 
90,000 Do. JE не aly hig a 1 to 90,000 2, 6 6 -— 2 
125,0001 Do. e» (Stock! ... ed ee |110 —116 
50,000 Do. Ae ad Deb. pe Red. eee Stock 00е eee ooo 102 — 105 
20,000 | Callender's Ceble. Construction shares, Nos. 1—20,000 ... б 124% 15 Ф| ... | 18 — 14 1 
20,000 Do. do. 5% Cum. Pref. ses e vss 51— 6 
90,000 Do. do. 43 Ф 1st Mort. Deb. Stock Red. Stock “eg jas .. |110 —116 
213,533 Central London Railway, . Shares see 000 oes 10 eee eee eee 9 m 10 
61,088 Do. do. Pref. half-shares оха - 5 ... iis iss 5 
71,447 Do. do. Def. do. е d iss 5| ... 6 
855,000 | City and South London Railway Stock 13% 3195 ЧФ 59 — 62 59 
37,000 | Do. do. Ord. shares, Nos. 22,501 to 60,C00 £5 10s. pd. 10|.. |... 4j— 5} 
82,098 oe & Oo., ici 1 to € os De ot 8 [TI Ir) rra 8)— 4 xd 34— 
5% 1st Mort bs., 1 to 900 
100,000 ME 2100, and 901 to ll ‚000 of £50 Bed. eee eee eee eee 98 —101 98 
99,261 dison & Swan Utd. Bl. Let. “д” shares, £8 pd.1to99 5| 6 $ 6 Ф si 12— 2} 2 
17,189 Do. do. ДА” Shares, 01—017,189 5,6 6 à 8)— 4i 84 
Do. do. ae 4 B Deb. Stock Red.. 100 | ... iss * | 01 — 98 92 
112,100 Electric Construction, 1 to 112,100 eee eee [T1] eee 2 6 Ф 6 @ [II] li— 21 2 
25, Do. do. Cum. Pref., 1 to 25, 000 2| 7 7 . | 2@— 84 
140, 800 Do. do. 4% Perp. 1st Mort. Deb. Btock ee. |Btock| ... ws ... [108 —106 xd|108 —106 
91,196 | Blmore’s Patent Copper D ting, 1 to 70,000 ... уз 2| ... "n ss — 
9, 600] Greenwood & Batley, 7 Y Oum. Pref., 1 to 9,600 ..| 10] 7 7 .. | 10 — 12 
80,000 Henr e (W. 3 Works, Ord. ... = v 5 | 12 14 .. | 12 — 18 
12,000 1 Pref. ... TA 5| 7 7 isi 
50,000 De do. ort. Deb. Stock... Stock 4} oe . . 111 —114 
50,000 | India -Rubber, Gutta-Percha and Telegraph Works ..| 10 | 10 N 10 P.. | 200— 214 
800,000 Do. do. do. 4 Ф 1st Mort. Debs. | 100 | ... т? .. 1100 —104 |100 —104 i 
87,500 ii cn Overhead Railway, Orde .... 10| 8} 8i T" — 8 811 — 8 { 
10,000 Do. do. Pref., 210 paid eee eee 10 5 5 ee 13 — 1 18 — 133 
87,850 Telegraph Construction and Maintenance . ..| 12 | 15 Ф 15 .. | 85 — 89 | 36 — 40 364 
150,000 Do. Deb. Bds. Nos. 1 to 1, 500 "Red. “1909 ..| 100 | ... ni .. |102 —105 |102 —105 
20,000 | Telegraph Men acturing, Ord. Nos. 1 to 20,000 vus 5 .. ses ч 9 — 10 9 — 10 
20,000 Do. do. 5% Om. Prf. Nos. 1 to 20,000 dint 5| ... ii a 81— 6 6 T 
540,0001 Waterloo and City Railway, Ord. Stock  ... .. | 100 | ... з $ з F101 —104  '101 —104 1014 
T чонон on Fave pool Dock ERBEN: + Gales ciherwies ated all akaroa ate foliy paid: 
Dividends marked § & year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF ema i OFFICIALLY QUOTED. 
Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. Knightsbridge Electric Ligh 
Brompton and Kensington, 4% Debentures of $100, 102—106. d) 12—18; Ist Preference — — НЕА £5 
National Electric Free Wiring, 10s. paid, 5s.—7s. а. m 102—106. Dividend, 1808, 
Oldham, Dem and Hyde Electric (£10 pd.), Ord., 18—19. 
do. Ho (£10 pd.), 104—1 11. Kidderminster And Dist District AX lectrio, Pref. (£6 pd.), 6—6}. 
Байден Market Electric, 1 —2 T. Parker, £10 (fully paid), 182. 
id From Birmingham Share List. Bank rate of discount 4} per cent. (January 18th. 1900). 
MARKET QUOTATIONS, Wednesday, January 24th. 
CHEMICALS, &o. This week. | Last week. Increase or METALS, до. (continued). This week. | Last week. Ino. or Dec. 
JJ C Cr pe por ib. 55 
a Acid, Hyarochlori .. .. per o.“ Bj Я г Соо ошын. Жы . 
a yn б ee ee ee per оті. s. E d g н Wire (basis 50) 80 per Ib. po ee 
a ee eo oe per оті. 1 Ы ee L " Shect oe ee ee per ton "t 
a „ Bulpburio .. . Der ont. [S ee f_n Nod oo es ee per ton £82 os 
Ball «oe per ows. roe у s п German Silver Wire .. .. per lb. 1/6 e 
а Ammonia, Muriate (crystal) .. per ton 2% кн A ПЫ parolia, ind oo Per lb. 1- D 
« powder . . r en 44 10 41 : Pin унны ß - 
2 Bienlphide uf Carbon „ о. person | — 415 15 2: „ Pig (Cleveland warrants) per ton 9 1/8 ino. 
eo оо | оо рег ton 416 10 416 10 m б» according tosize per ton A1 * 
а Bensole mle) ee oe ee per gal. j^ ЦА ee ‘ н Sorap, вату ee per ton 70/ to 72/6 i. 
а n lo) ee ee per gal. b b es € » Wire vanised No. 8.. per ton £14 6 Я ate 
а phate.. .. |. per 494 10 294 10 g Lead, Ingot .. . per ton] 41626 : 2/6 deo. 
a Nitrate .. .. ‚‚ perton| 495 £25 se "m н. Sheet ..  .. Per tan 418 t = 
а „ WhiteSugar .. . perton| 481 231 15 т Manganin Wire No. 38.. .. рег, 8- | zi / » 
“M aoe 55 [эчү gd ar ^y n d Mica (i original Gase mali per jb. 44. to dd. : 44. 10 84. : 
Rains Solvent (90 9|, ab Е 4 „ „medium per Ib. 1/9 to 2/9 |il/9 to 3/9. i 
с, ee ee e ee por gal. 6/6 5/6 ee a n large bar n 8/6 to 7/6 ‚8/6 to 7/6 ... • 
a Potash, Bichromate, in oasks.. por ib. pi 6d. 4d. dec p Phosphor BK plain 11 to 1/4 | 411 to 1/4 ; . 
а " Caustio (T % ee per ton £94 ee p rolled bars & раг lb. 1/1 to 1 411 о 100 . 
а phate .. ee per ton £95 £85 ve P " rid str'p & sheet por ib. From Т T 
ee ee eo oe per owt. 68/- 68/ oe o Platinum . "P ee 48 11 e eil oe 
a Bul of Magnesia .. . per ton £4 10 44 10 es Blliclum B Wire... Der lb. 1044. to 1/ |, to l/ | L 
«Bulphur,Bublimed Flowers .. perton| 45 | 66 к T Steel, Magnet, асот to desen F. n Frenz | aio | + 
- e "t v e| wu ] ae x **. gin 10 | #19010 % gii 
а Soda, Onustio (white 10%) :: Par ten 4710 87 10 1 о Tin, blook n.. per ten nom. ell 10 nom.“ 12° 
ee ен porton £8 48 S gon to .. _. ver lb. 1/9 1/9 ?.. 
а „ Bichromate, casks — .. per Id. 31. 44, 4d. dec. s wire Nos. 1 $o per Id. 1/10 1/10 ve 
METALS, &o. White Anti. friction Metals— x 
И White Ant” brand 240 to £70 | £40.to £70 ee 
Aluminium Wire in ton lots.. perton| 49294 4:4 id 1 Yarns, Single 1 101Ь, bundles pr lb. » 
JEN in ton lote.. per bon | 4101 £191 j „ 1 гә 4. 4d. dec. 
p Бев в metal i gos Pee ton | £75 to £185 | £75 to £185 j „ Hemp, 8 ply 10 ‘Ibs. .. рег d. L 
. arabe (bras ЧУ ойлыш, i-i 104. 104. „„ gubdm bmw E 41 10 ens Bs, inc. 
с ы Wire, UM per Ib. Bid 81d. К k Zino, Sheet (Vielle Montagne bad.) p.t.| 295 5nett.| £245 nett. | El ine. 
Quotations supplied b uotatio Quotations ed 
a Messrs. ; Boor а Co, 3 7 The indla. Rub „ Gutta- Percha, and | k Masts ores ‚ Limited. 
ò The British Aluminium Company, Ltd. Works Company, Led. m Messrs. W. T. Glover & Oo., Led. 
c Messrs. Thos. Bolton & Sons, Messrs. James & . я Mossrs. Р. & Sons. 
d Mess, F, Wiggins & Bons { Menere. Jackson & o Maem Manhay à Oon Ld, 
Messrs. Bolling & Lowe. » bogphor Bronse Company 
i Messrs, Henry О, Yeo à Ce, | | 
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AN AMERICAN PAOIFIC OABLE.° 


Br GEORGE OWEN SQUIER, 


(Concluded from page 118.) 
Caste CONNECTION WITH THE Samoan ISLANDS. 


The interests of the United States in Samoa will be more clearly 
defined by the acquisition of sovereignty over the island of Tutuili 
now reported 


probable. Та this connection another branch of cable 


is suggested, which the United S tes could properly assist. As 
shown upon the mper iu map, & span of cable but 650 miles in 
length connecting Fiji with Apis, would thus join the Samoan group 
to the main British Pacific cable route and furnish cable connections 


for the three Governments interested, vis., England, Germany, and 


the United States. 
CONCLUSION. 


After several years of comparatively little advance, the technical 
and scientific side of telegraphy has received much attention during 
the two are three years, until at this moment there is no other 

branch of electrical engineering which is more in evidence or 
promises more for the fature. 

By whatever method the first Pacific cable is ultimately laid, 
and provided that it shall a that all of the proj cable 
laid in the United States within a 
reasonable time, it seems pain that the encouragement of American 

in ding up in the United States of a ор 
ten cable industry of the first class is a wise policy for 


a 
The saccessful completion of the submarine cable across the 
Pacific will mark an epoch in the telegraph history of the world. 
After 30 of consideration—technical, commercial, apnd political 
—the of this century sees this great enterprise at last seriously 
The full influence which it will exert upon the 


Western Hemisphere and the world in general is not easily appre- 
cated. B у, the importanos of this inter-colonial communi - 
cation and its tion are very ; 
However, the Philippine question should 


question—the — — 


oining the Phili 
nited States, its De 


itu 
iri 
HT 
| 


iF 

d 
hl 
i 
B 


as to various island groups of the 


Asto the probable traffic to be immediately expected there is little 
direct evidence at hand, since the waters spanned have never before 
been crossed by a submarine cable. Taking $150.00 as the average 

wer per nautical mile of the long cables of the world as a 

project should prove a paying investment from the very 
titis belicved that this estimate, based upon the av of 
will prove under rather than above experience, particularly as 
route will immediately enter as a competitor for European traffic 
Atlantic cables and United States landlines. The immediate 
the trans-Pacific cables will be to lower the rates to the 
since European traffic will be open to competition, east and 
and the new Western route, due to the long spans and com- 
tions will have an advantage. 
short span of cable of about 200 miles between Luson and 
Formosa connecting with the Great Northern Telegraph Oompany’s 
юше through Siberia, and also between Luzon and a Ohinese port, 
will bring Japan and China into direct connection not only with the 
orth American Continent, but also by two competitive routes cast 
and west with Europe. In fact, the laying of the Pacific cable should 
operate to readjast the present cable through tariff rates throughout 
the world upon a lower basis. | 


EE 

seg 

1 

i 

Р 
ёв 


HE 


е 
Dr 
e 


2 


A of , New York and Chicago, December 27th, 


* A paper presented at the 138th meeting of the American Insti- 
Electrical Engineers 


APPENDIX No. 1. 


Parossorep Pacrric OABLE.—DISTANCES IN Navrioat MILES. 
UNITED STATES Coast AND GEODETIC SURVEY.) 


Great circle | Great circle 


Great Rhumb distances + distances + 
Provisional routes. oirole. line. 10 per cent. 15 per cent. 
Slack. slack. 
Ban Francisco to Honolulu 207848 | 2,096:86 9,996:27 2,890" 
Honolulu to Midway Island .. 1,18998 1.14095 1,258:97 1,810 97 
Midway Island to Guam n 9298-64 2,990925 29-00 2,687 
Guam to Dingala Вау, Р.І. .. 1,859-96 | ,860:50 1,495:904 1,563:94 
Totals .. 6,872°00 | 6,887°56 | 7. 56918 7,902°80 
Ban Francisco to Honolulu .. 9,078:48 | 2086· 66 2,286°27 9,890-19 
Honolulu to Wake Island 2004-27 200828 2,20169 9,904-91 
Wake to Guam 1304143 | 1,80508 | 1,484: 1, 500-00 
Guam to Dingala Bay, Р.І, .. 1,859-95 | 1,960°50 | 1,495 M 1,568°94 
Totals .. 6,747 08 | 6,760°67 | 7,493177 9,789 ·14 
Guam o Yokohama 1,84805 | 1,4919 | 1,482:85 1,550°25 


I mile = 1,858°25 metres, or 6,080:8 feet. 


GEOGRAPHICAL POSITIONS ADOPTED. 


San Francisco, California, Fort Point, Golden Gate. 
Honolulu, Hawaiian Islands, Harbour Light. 
Midway Island, or Brooks Island, Welles Harbour. 
Wake Island, centre. 

. Guam, Fort Sta. Orus, San Luis de Apra. 
Dingala Bay, Luson Island. 
Yokohama, Japan, English Naval Storehouse. 


The nearest point of the mainland from Honolala is Point Arena, 
next Point Reyes, next Point Sur, Oalifornis. Taking the positions 


of the lighthouses, the distances to Honolulu are as follows:— — ^ 
From Point Arena ... 2,045°7 nautical miles. 
н Point Reyes eee 2,057°5 i IL 90 
й “Ват ... 2,0784 " i 


IPACIFIC CABLE SURVEY] 


Report of Beadferd, 
Chief of Dureas of Equipment, Мету Dept. 


As evidence of the importance of particular secret manipulation 
уана manufacture, cr of the weights of materials em- 
plo and the measured K R of the finished cable, Messrs. Siemens 

ros. & Co. have lately issued а table of trans-Atlantic cable speeds, 
from which the following data is taken :— 


TRANS-ATLANTIO CABLES. 
TABULAR STATEMENT OF ACTUAL AND CALOULATED SPEEDS. 


— — aM ꝗ—uͤ——ůæĩ ĩ K M 3 
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. ag арада egy Le] 
9T t | 8 А ЕЕЕ 
урев о peeds | Calcu 
| 8 core of ым actually | lated 5 $ 

Date | 5 2 | deep sea | obtained spoed iosas 
when , Designation of cable. E cable. | aggero. in regular le FEEF 
laid, z Lbs. per Jareda | working. 1,860 EE E 
nautic : etter er" 
=| mile. | + 10°. wo 32 8 
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y 2,846 
Mackay-Bennett (8rd)/2,161 
Anglo-American .. {1,850 


(a) Report of engineers, Mosars. Olark, Forde & Co., to the manager 
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n Anglo-American Telegraph Company, dated June 25th, 


(b) Report of engineers, Meurs. Clark, Forde & Co., to the manager 
s Direct United States Cable Company, dated June 25:h, 

(c) Report of the engineer-in-chief, Mr. von Chauvin, to the Pouyer- 
Qaertier Cable Company, dated June 15tb, 1880. 

(d) Report of Dr. Muirhead to Mr. von Chauvin, representative in 
London of the Western Union Telegraph Company, dated 
July 10:h, 1883. 


(i) Bpecial trial of code words, 18 words per minute | mean 
(ii) Press mesesges, usus] rate, 25 a ji 21:6 
(iii) As many as 135 letters per minute have been observed to 

paes at times without requiring re petition. 


(e) Electrician, dated October 12th, 1694. 

(9) Fiom a letter from Mr. G. G. Ward, vice-president and general 
manager of the Commercial Cable Company, dated May 10th, 
1895. 


APPENDIX No. 2. 
Trans-PaciFi0o TELEGR«PH CABLES SURVEY. 


[From Annual Report of Chief of the Bureau of Equipment, Navy 
Department, November, '99]. 


A practicable route for a submarine telegraph cable was 
established between Ban Francisco and Honolulu some years ago. 

In order to continue the survey cf the route from Honolulu to the 
Philippines, the U.S В. Nero, under command of Commander Charles 
Belknap, USN, was very thoroughly fitted cut and equipped for 
deep sea exploration at the navy-yard, Mare Island, daring the early 

of the present year. The Nero is a large steam collier pur- 
chased for use during the late war, and on account of great steaming 
radius was admirably adapted to make the survey. After a careful 
consideration of the subject, it was decided that the best route west- 
ward from Honolulu to the Pbilippine Islanda was by way of the 
Midway Islands and Guam, landing the cable at a convenient point 
on the east coast of Luzon as near as possible to the latitude of 
Menila. It was aleo decided as desiraole to survey a rcute from 
Guam to Yokohama. Elaborate instructions for the survey were 
prepared. The plan of the survey, which is represented on the ac- 
companying chant, consists in carrying direct lines of soundings, 
taken at alternate intervals cf 10 and 2 knote, from Honolulu to the 
Midway Islands, thence to Guam, and thence to Luzon, end also 
from Guam to Japan. The return course to be pursued is a zigzag 
line passing back and forth to equal distances on each side of the 
route followed in going to the westward, with soundings at intervals 
of 20 knots at the turning points. 

Tbe Nero sailed from San Francisco for Honolulu on April 22nd. 
She sailed from Honolulu to commence her work on May 6th. On 
May 22nd she had completed a single line of soundings to the Midway 
Islands, by July 4th to Guam, and by August 1st to Luzon. 

Along this route, which is 4,312 knots in length, 853 soundings 
were taken. The characteristics of the bottom soil and the tempera- 
tare of the surface water were observed at each sounding station, 
and these, together with the meteorological record and the frequent 
cbse: vations of specific gravity, bottom temperature, and the currents 
of the ocean, besides their value in laying a submarine cable, will 
form an important contribution to the pbysics of the Pacific ccean. 

Two offsets from the projected great circle route between the 
Midway Islands and Guam were fourd to be necessary in order to 
avoid obstacles to a successful laying and operation of a telegraph 
cable. The fint of these obstacles encountered is a submarine 
mountain situated a short distance westward of the Midway Ielands 
and rising from the floor of the ocean, which here sinks to a depth of 
2,200 fathoms, to within 82 fathoms of the surface. The second 
obstacle is one of the deepest submarine abysses yet found in the 
world, situated about 500 miles eastward of Guam, and sinking to a 
пера of щш ш адан fathoms. РТ ИИ? 

ports have been received of the minary soundings 
from Honolulu to Luzon, and they indicate that the route which is 
being surveyed will prove entirely practicable. 

No reporte of the soundings taken on the return trip or of any 
soundings from Guam to Yokohama have been received. 

Oo ning to illness, Commander Oharles Belknap, О . N., was relieved 
from the command cf the Nero at Manila by Lieut. Commander H. M. 
Hodges, U.8.N. 

Tbe expenses of this turvey, so far as this Bureau is concerned, 
has been entirely defiayed from its current appropriations. 


THÉ STEAM ENGINE FOR ELECTRIC 
TRACTION POWER HOUSES. 


Сонттяотна bis article in the Engineering Magazine, Mr. C. A. 
Hague refers more especially to the larger віғев of plante. Engines 
of large sizə can, he says, be comfortably installed upon ground 
averaging as low as four-tenths of a rquare foot per horse-power, 
which may be compared with the 1j to 2 square feet occupied by 
small plants. He lays stress on the economy thus secured in what 
Americans cal] real estate, in fine though unconscious irony in 
presence of the Күр character of other eatate which can well 
be contrasted with landed estate in being watered. We would not 
needlessly expénd capital on land areas, but wo think some kind of 
protest may very well be entered against the modern engineer whose 


one aim seems to bs economy of land irrespective of the necessities 
of machinery. To this economy are due the many miserable electrical 
stations to be seen in thie country, with boilers stowed away in а 
narrow house with no firing floor to speak of; engines crowded one 
upon another in rooms which render it impossible to pall out a 
piston without pulling the engine all apart; an entire absence of coal 
storage and a general lack of all design, traceable to the pernicious 
crass for cheapness of site and ita natural corollary dearness of coa- 
struction, maintenance, and working. 

As an example of a large plant, the author cites one in progress 
that con'ains 11 cross-compoand vertical engines direct connected to 
alternating current generators after the English system, which is 
gaining ground in America. The 1 E P. is to be 5,000 per set with a 
possible 7,000, the generators being alternators with revolving fields 
and external armature. Current is to be three-phase at 6,000 volts trans- 
formed down to 550 volts. It is doubtful if there is yet in this cosntry 
any tramway system in which al currente and transformation 
can be applied with profit. The losses by the several transformations 
and the heavy outlay on mac cannot fail to go a very long 
way towards paying for the cost of copper necessary in 
the conductor area for a direct 500-volt system. The three-phas 
system is no doubt perfectly legitimate where areas to be covered 
are of a sufficient extent, bat the problem is worth very careful con- 
sideration, and in very large systems the expense of two stations 
of 20,000 H.. will not of recessity exceed that of one station of 
40,000 нр. It is only small stations that are so costly to work when 
their absolute minimum of staff is still sufficient for a larger station. 
Large stations capable of utilising a full staff are not much cheapened 
in work by being further enlarged. It isa little surprising to find the 
author saying, in respect of water coste and surface condensers, that 
the necessary amount of courage has not yet b:en apparent to return 
this water with all ite risks of cylinder oil, though so much money 
could be saved thereby. We believe that well-informed engineers 
are not afraid of saving and using the discharge of surface con- 
densers, now that apparatas is procurable with which this can be 
satisfactorily cleansed of its oil. 

What appears to be ancient history is that which tells how quite 
recently in America a quantity of belted machinery with intermediate 
eountershafta was remodelled, with great saving of room. This 
double reduction belt-plant was put down less than 10 years ago. 

Numerous illustrations are given of various large oa some of 
which show the bolting together of the generator and fiy-wheel юм 
to relieve shaft stresses. Finally, the author upholds the Corliss 
valve and trip gear, which has doubtless had great infiaence in 
America in keeping down the speeds of large engines to so very 
moderate a figure. If this is due to the valve gear, it is questionable 
if its choice has been so very wise after all, in spite of small clearance 
values secured by the Corliss valve. 


^ 


OUR POSITION AS ENGINEERS. 
. * 


IN looking round for a subject upon which to address you this evening, 
I have been led to take one that I think is of supreme interest to us 
as engineers, and althougb it may not possess the merit «f being 
pleasing, is yet one whicb, as members cf this Association, and on the 
still higher ground, as members of the community, we ought to look 
fairly in the face and do all in our power to turn back the tide which 
threatens to overwhelm us. 

The title I have given to my address is, for want of a better one, 
" Oar Position as Engineers." 

There is a saying, proverb, motto, or whatever you may prefer to 
call it, which atone time was practically, if not strictly, true, bat 
to-day it is certainly nof true. saying I refer to is, England the 
Workshop of the World." 

It is true that our export trade in manufactured mechanical 
articles is still on the increase; but is the increase commensurate 
with tbe increase of the population of the world? This is probably 
a question that is not within the province or knowledge of anyone 
here to answer; but, allowing that it is, it is oertainly not 
advancing at the samo rate as tho increased requirements of civilisa- 
tion, and the opening of new sources of trade, together with the 
increase of the population and the greater numbers brought within 
the reach of civilisation. 

We are forcibly reminded of this by the immense growth of the 
mechanical and industrial productions of f nations, notably 
America and Germany, and other countries іп а The 
two countries (America and Germany) are not only large producers 
for home consumption (in this manner reducing their require- 
ments from us), Lut they are also large suppliers to other countries, 
of which we at one time had the monopoly. This may not in itself 
be detrimental to us, and on the whole I do not it has been, 
as М has undoubtedly been the means of stimulating healthy com- 

etition. 
й Prior to the great Exhibition of 1851, England was the world’s 
provider in things mechanical. This Exhibition opened the eyes of 
the foreigners and set them on the qui vive, and from that time forth, 
in America and Germany and other countries, a mechanical spirit 
that threatens to overcome that of ourowp, hasgrownup. I am not 
prepared to say that the 1851 Exhibition (the first of what bas 
been a pretty prolific family) was a mistake even from a national 
point of view, as I believe we have reaped benefits from it which are 


— 


* Inaugural address to the Manchester Association of Engineers by 
p President, Mr. Henry Hodgson, delivered Saturday, January 13:5, 
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far in excess of detriment that may have been caused to us from 
that event, alth it, no doubt, was the stimulating cause of what 
has now grown into severe competition. We are all, of course, quite 
willing to admit in a general way that that must be right and beat 
which does the moet good to the greatest number, and we сап all 
appreciate the force cf this truth until it comes home to us 
individually. 

The questicn which I draw your attention to is, In the race for the 
world's mechanical requirements, are we holding our own, and, if so, 
are we likely to confinue to hold our own ? 

We do not want all the trade, for if we had all we coald not execute 
it Taking a backward view of the last 25 years, and more especially 
cf the last 10, does the prospect before us hold outa hope that we 
sball maintain the foremost position in the race for the world’s trade, 
it we continue on our present lines? We shall, no doubt, for some 

i time to ocme be the foremost, but we should not forget 
that, com with any other country, we are largely industrial pro- 
ducers, w they, on the other hand, are largely engaged in agri- 
production. 

I am no pessimist, but I am of ораса that the condition of pro- 
duction will have to undergo considerable modification if we are to 


dave 1 recovered from the 


possibilities of strikes, and not until we re-organise our system of 
To the present we have been indulging in a spirit of self- 
saficiency. The systems upon which we bave been working, whilst 
they have served well in the past, bave been, and are, too much 
1 We have been, and now are working too much on the 
lines of the gentleman who, having sons that a to him to have 
more go-abeadedness than discretion, stipulated in hie will that the 
besiness was to be continued on the old lines, with the result that 
death there was no busin-ss to conduct. 
us have seen this same idea exemplified in the case of 
one time, held foremost places in the engineering 
whose business connections warranted the supposition 
that they were sound and safe as the Bank of England, but who, in 
consequence of holding on too long and too tenaciously to the system 
on which they had built up their repatation, gradually declined, and 
ultimately disappeared altogether. The old Lancashire saying tbat 
“there are only three generations from clogs to clogs ” posseeses, to 
my personal knowledge, and also, I have no doubt, to many of you, 
more than a substratum of truth. What is true of individuals is more 
or less tue of communities. 
The old and much of the present system will have to Ъз largely 
modifed if we are to maintain the leading position. One of the 
cations, and a very important one, will bave to be the relations 
between capital and labour; these ought, under no circumstano:s, to 
be tic, and although at the present moment there is noopen 


: 
HE 
nee 


the employer and employé, by which the latter will only consider he 
© has done his best, and for which best he 
cuniary benefit. 


and in course of time becomes very expert, and earns a 
sum weekly. Someone suddenly discovers this, and on the ground 
that he is earning too much, the price is cut down, not because the 
paid per article is too much, but because the man has (even 
it may be a natural consequence of intelligence and practice, 
use of small sp of his own designing) largely 
increased his power of production. The effect of this is to prevent 
man using his best endeavours in the future, and this is event- 
у to the detriment both of himself and his employer. This is 
not an isolated case, but is one of common occurrence in shops where 
repetition work ба is the order of the day, and which must have 


Ё 
3 


tbe effect of neu g to a large extent the advan which piece- 
wo king if rightly administered. - 


another aspect A n which, so far as I can judge, 
the system. is a want of 

elasticity to meet the varying prices of the article manufactured. 
a standard price exists for the construction of any article, there 

is not always a standard price for the sale of that article, and the 
price mest necessarily ebb and flow according to the demand; the 


directly by the price obtainable in the open market for the sale of the 
article so manufacture ; | | 

The piece-work system, however worked, does not meet the whole 
case of the relations between employer and employ ó between capital 
and labour. Some system more comprehensive will, sooner or later, 
have to be adopted (I think the sooner the better), by which the 
interest of the two shall be so bound together that the interest of 
one shall be equally the interest of the other. A system of industrial 
partnership appears to me to be the solntion of the problem. In this 
partnership capital should have some fixed minimum rate of interest, 
and the workman a fixed minimum rate of wages, the profits resalting, 
after these have been met, being divided equally (or in some other 
proportion) between the two. This scheme might answer if profits 
were always certain. Of course, profits ought to be certain, and the 
absence of profits merely the result of accident. This difficulty would . 
be met by not dividing all the profits when made, but keeping in hand 
some proportion to build up a reserve fund, from which the minimum 
interest on capital would be made a certainty in the time of thelean 
years. The workman's wages having been paid weekly, he would 
have nothing to receive at the end of the term, unless profits bad 
been made, and I am inclined to believe that the incentive given by 
this method would be such as to ensure the desired result. 

The idea may be deemed Utopian, and it may also be contended 
that it has been tried and has failed, and to the latter contention I am 
quite prepared to assent. I am also prepared to assert that in every 
арз there has undoubtedly been someone who lived before his time, 
and further, that many failures do not necessarily prove a scheme to 
be unsound or impracticable. Failures may only prove that the con- 
ions were not suitable, or that some leading factor has been omitted 
from the calculation. The industrial partnerships of the past have 
failed in most cases in consequence of the trade union factor being 
ignored, or not having been sufficiently allowed for. Ia many of the 
cases the scheme was inaugurated to get rid of the trades union factor, 
which in the long run proved too strong to be thus dealt with. The 
wisdom or folly of any such rcheme cannot be tested by isolated 
cases, and the suocess or failure « f any previous experiment cannot be 
taken as determining the ultimate result. The tendency of the times 
in several directions is, in my opinion, to bring this subject within 
the range of practical politics, and I am inclined to think that there 
are those present in this room who will live to see the idea put into 
practice in a more or lees complete form. 

Before I leave this subject I will mention what, to many of you 
will be common knowledge, that, at any rate, the rudiments of such 
a scheme is in operation in the manufactured iron and steel trades. 
The Oleveland district is more particularly the one I have in mind, 
but this, I believe, also prevails in the other iron and steel cantres. 
It is well known tha; the makers’ books are examined quarter by 
quarter to ascertain the selling price of each commodity, and from 
the prices so obtained au average is struck which regulates the 
pes to be paid to labour for the eneuing quarter. In this manner 

bour participates in the prosperity, and shares in the advereity of 
this branch of industry. I am not 21 ffi cienily acquainted with the 
inner workiogs of this arrangement to pronounce any judgment upon 
it, but it certainly sppears to me to have the elements of a working 
scheme which can be applied to much more complicated businesses 
than that of the manufacture of iron and steel. The weakness of 
the arrangement, to my mind, is that it does not mike the workman 
a participator in the profits, but only in the market price of the 
material, therefore it loses the inducement on the part of the work- 
man to reduce the cost of producticn. It certainly has done (his 
amount of good, that whilst before the scheme was inaugurated 
strikes were of f equent occurence, now they are practically a thing 
of the past, and, as a consequence, both cspital and labour have 
reaped an immense advantage from the arrangement. 


(To be continued.) 


POSTAL ORITICS. 


For the critic on the war-path there is no better target for 
his missiles than the Post Office. Far be it from us to 
declare that the postal administration is perfect, or to assert 
that criticism, when kept within pepe imits, is unhealthy. 
Bat in its relations with the public the postal administration 
is frequently more sinned against than iari a Having b 

means of criticizm and legislation done its best to banis 

from the Post Office all volition, having left no room for the 
exercise of discretion, having in fact reduced the de ent 
as nearly as possible to the condition of a machine, the public 
then turns upon it and cries * Red tape!” when it carrics 
out its functions with mechanical regalarity. Forgetting 
that a large public organisation such as this must treat all 
men as equals, and, disregarding the inducements of profit- 
making, must do ita utmost to render efficient service 
to the least of its cliente, the public indignantly demands 
from it the mobility, the duotility, of a private business firm. 


The principles underlying the competitive private firm, which 


must, for its very existence’ sake, trim its sails to every 
current of the financial air, are the principles which should 


‘be most persistently banished from a State business, 
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One of the latest postal critics is distinctly in a temper. 
Under the title of “ Knots of Red Tape at the Post Office," 
the &. James's Gazette waxes wroth at some of the seeming 
anomalies of telegraph charges. The ground of the first 
charge is well chosen. Anyone who has even a nodding 
acquaintance with the German language knows that word 
combinations are more common in that language than in any 
other. The most elementary German Grammar will dis- 
courage the student who is inapt at word dissection. Three 
or four words—nay, whole p are commonly welded 
into one word. So our contemporary chooses the telegrams 
* made in Germany " in order to demonstrate the stupidity 
with which the English Post Office treats compound words. 
This is how the grievanoe is stated :—'* According to the 
rule which obtains in Germany, the agent telegraphing to his 
principal will pay the charge for a single word only in 
respect of the words Dorset Square. There is a mis- 
statement here to begin with. There is no rule, German or 
other, which makes “ Dorset Square” one word. It is two, 
and should be charged as two by the German counter clerk. 
The critic then waxes very warm becanse the English Depart- 
ment collects 2d. surcharge on such a combination, and 
adduces in support the fact that we can send the “ German 
equivalent of Dorset Square,’ say *Julichsplatz, without 
paying for two words. Thus the Englishman pays 4d. for 
the two words * Julichsplatz, Cologne, in the address of his 
message, and when he gets a reply addressed to him at 
‘Grosvenor Place, London,’ fully prepaid in Cologne 
he has to pay a farther 2d. respeot of the word 
: 1?” Ав there is no clearing - house arrangement 
between the countries, and consequently England pocketa the 
turoharges, our critic roundly accuses it of “slim ”-певв, 
This is unfair. Julichsplatz is one word in German, and 
is accepted as one in England, “Grosvenor Place" is two 
. words, and is only accepted as one in error by the German 

clerk. So the message sent to England is not fully prepaid, 
and the agent who imposes upon the German clerk's lack of 
knowledge of the English language is surely the “slim” 

rson. Such imposition is persistently attempted, not only 
n addressee, but in the texts of telegrams, and unless the 
recipients were surcharged, and pressure thus brought 
to bear upon the senders of such combinations, they would 
grow to unmanageable dimensions. The oocasional sender 
of a telegram whose oorrespondent is taxed for an error 
committed in good faith is really the victim, not of the 
English Post Office, but the “slim” agent who knowingly 
sends improper combinations to bis principal. “ Dorset 
Square is two words in English as surely as “ Boulevard 
Malesherbes is two words in French, despite the fact that 
the usage of the German lan makes Julichsplatz one. 

„The whole method of dealing with double and com- 
pound words in telegrams in this country is,“ continues our 
contemporary, in a truly parlous condition —a welter of 
confusion.” Even were we to admit this, does the 
blame necessarily rest with the Post Office? The 
examples cited in support of this oontention are too well- 
worn to require quotation in full, “Charing Oros" is 
two worde, Barton-in-the-Olay” is one. The anomaly is 
more apparent than real. If the oritic of the St. James s 
Gazette would turn up his Hansard for April 4th, 1898, he 
would find a very full explanation there given by Mr. Hanbury 
in reply to Mr. Henniker-Heaton. “ Why,” asked the hero of 
Ooean Penny Postage, “why is * Woodford Green’ one, 
‘Charing Oross’ two, and ‘ Newcastle-on-Tyne’ опе?” 
And he goes on to ask “whether he (Mr. Hanbury) will 
direct that clear and definite rales embodying one intelligible 
principle, shall be substituted for those on the subject in the 
Post Office Guide?'" Mr. Han went to the root of the 
matter at once. It is difficult,” he said, “to say what are 
compound names, whether, for instance, his hon. friend would 
siye his ome name ав 9и кич ог о. 5 Town 
an aring Cross,” continued the genia to the 
Treasury, “ are charged as two words, while Woodford Green 
is charged as one, because like Newoastle-on-Tyne, it isa 
верагаіе town or village, and neither of the other two 
is.” It was clear that without such a rule any group of 
houses might describe itself by a name as long as an е, 
sentence and claim that it should be treated as one wo 
The unkindest cut of all was when the hon. member for 
Canterbury was invited by Mr. Hanbury to suggest “ any 
* more intelligent principle’ such as the question proposes,” 


the Post Office wonld, he was sure, be glad of his assistance. 
That is practically the orux of this question of compound 
words: Is there any intelligent principle which, whilst 
preventing abuse, will obviate all anomalies?” If ao, the 
Post Office has, through the mouth of its representative in 
the House of Commons, invited suggestions. 

The latest critic is on safer ground in his next gramble. 
He asks in effect that the same trouble should be taken to 
deliver a telegram as is now taken to deliver a letter. He 
must, however, make an allowance for Letters 
insufficiently addressed are frequently some days, or even 
weeks, before they are triumphantly over to 
their rightful addressee. What would he say were 
a telegram thus treated? Is it not obviously 
а wiser course to return them mptly to the 
sender as undelivered, so that he may rectify the faulty 
address, and so secure the prompt delivery of what is, 
perhaps, an urgent message? So far as our oontem 
objects to what looks like a deliberate attempt to force a 
registered address upon a firm so well known that registration 
is unnecessary, we agree with it. We are to know 
that the postal authorities have, as far as possible, stopped 
such wilful obstruction to unregistered abbreviated addreases, 
and if our contem фы a make inquiries, it wil] find that 
the grounds of this plaint have practically been removed. 
Where such cases oocur they are survivals which the Depart- 
ment is endeavouring to stop. 

Do not let us be understood to be defending the whole of 
the principles of Postal Administration. We only wish to 
show that a knowledge of the real difficulties hedging round 
some of these apparent anomalies will put out of court the 
vituperation and charges of bad faith, “slim ”-ness, and other 
sins in which our contemporary so glibly indulges. There 
are two sides to the question. When we detect any real 
endeavour by the Postal Telegraph Department to ham 
the commerce of this country, we shall be among the first 
to expose it. 


CONTINUOUS AND MULTIPHASE POWER 
PLANTS FOR FACTORY USE. 


[COMMUNICATED.] 


A соор deal has been written, and still more said, about the 
advan of multiphase over continuous onrrent power 
piante latter being the most usual in this country. We 

ve also heard from the lips of the President of our Insti- 
tation, Prof. S. P. Thompson, that continuous current motors 
are doomed, and will drop out of use within the next few 


TB. 
de is therefore both interesting and instructive at this 
pn moment to see what actually has been done, and is 
ikely to be done, in the near future in the way of multi- 
i to replace the continuous current power 
nta. 

In the first place it must be quite evident to everyone 
interested in the subject, that multiphase motors will work, 
and further, that the torque obtainable at starting is greater 
than was originally supposed, which enables them to start up 
without difficulty against reasonable loads. 

Farther, this being the case, opportunities will no doubt 
crop up where the use of multi motors for transmission 
schemes will be a convenience, thereby saving rotary oon- 
verters. It is, however, on long transmission lines that multi- 
phase motor plants display greater advantages than they do in 
the ordinary factory, shipyard, iron and steel works, and the 
single advantage named above, of being able to ч with 
rotary converters, will go some way towards eliminating 
certain disadvantages introduced by the multiphase motor, 
which are dealt with later on. 

That multiphase motors are, however, at present not quite 
ready to meet the demand, seems evident from the fact that 
in equipping the New York Elevated Railway, the Weating- 
house Company are generating three-phase, and converting 
to continuous current for the motors. This can be taken as 
representing the latest practice in the States. 


When one comes, however, to ordi factory driving, 
such as one meets in iron and steel works, abipyards, and 
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engineers’ shops in this country—establishmenta which 

almost always have generating plants of their own—it 

is extremely difficult to see, after weighing the pros and cons 

of each case together, where the advantage of the multiphase 
comes in. 

One is always rather liable to think tbat ideas and systems 
originated abroad, and which have possibly been put to some 
practical use, are necessarily superior to our own systems 
and methods, and this, coupled with the wish to be the first 
to introduce a new system into our own country, may to some 
extent be responsible for the opinions of some of our engineers 
in favour of multiphase motors. 

Prof. Thompson and other engineers came back from the 
Swiss tour this summer with the idea that there was nothing 
to touch the multiphase motor. On trying to ascertain 
the cause of this opinion, the advantages claimed for it, во 
far as the writer can make out, resolve themselves into the 
following :— 

1. Probably somewhat cheaper in prime cost, size for size. 

2. Dae to the absence of a commutator, the maintenance 
cost of motors, as well as generators, may be somewhat smaller 
than that of continuous current machinery. 

3. The starting and switching arrangements are 
undoubtedly somewhat simpler, and both the prime cost 
and maintenance cost of same will be less than with a con- 
tinuous current starter, which is always liable to spark and 
deteriorate. 


On the other hand, however, the disadvantages of multi- 
motors are not to be ignored from the point of view of 
the works’ manager who has to use them. 

Some of the difficulties met with in multiphase power 
plants are the following :— 

1. The starting torque is poor com with that of a con- 
tinuous current motor; and, although theoretically the maxi- 
mam torque can be obtained at starting (by the introduction of 
resistances into the rotor circuit at the moment of starting), 
yet practically the torque often required at starting, and at 
stages during actual working for a great many tools fitted 
with separate motors, very much exceeds this normal torque, 
and cannot be dealt with excepting by the use of an abnor- 
mally large motor. 

The writer knows of a good many continuous current 

motors which have had to be overloaded between 25 per cent. 
and 50 per cent. for several hours at a time, and, in addition 
to this, to be capable of dealing with momentary overloads 
amounting to about 150 per cent. over the normal load. 
This continual overloading of a continuous current motor 
is not desirable from the point of view of wear and tear, 
yet it is possible, and often a convenience. 
With a multiphase motor, one is given to understand that 
this is impossible, and consequently a larger size of motor 
has to be used to be capable of dealing with the momentary 
overloads, which means that this larger motor will be run for 
the сех part of its time at perhaps one-third or half its 
full load, which, from the point of view of efficiency and 
prime cost, is not desirable. 

In other words, in deciding what size of multiphase motor 
to use to drive a tool, one has to be guided by the peak of the 
power curve, whereas with the continuous current motor one 
would look at the average height of the power ourve, and 
rely on the “overloading power” of the motor to carry one 
over the peaks. 

Then again, it shonld be borne in mind that the continuous 
current commutator, with carbon brushes, will not give as 
much trouble as is often made out, if the motor is not heav.l 
overloaded—it is when the motor is considerably overload 
that sparking and wear and tear of brushes and commutator 
commence. If one is going to com the wear and tear 
of a multiphase motor with that of a continuous current 
motor, one should run the latter under the same conditions, 
which usually means considerably underloaded. 

2. The use of three or more wires to each motor in а 


One advantage of continuous current distribution for 
motor work is, that one knows exactly where one’s power 
is going to, and how much each tool or line of shafting 
consumes. 

The difficulty, however, of taking rough readings in the 
shop with the multiphase system means that, in the majority 
of cases, the readings will most probably not be taken. 

In short, the multiphase system does not seem во accom- 
modating and flexible for power work as the continuous 
current system. 

The writer started some time ago, with a perfectly un- 
biassed mind, to find out about, and in certain cases to inspect, 
some of the multiphase planta put down in this country. 
In short, to answer the question to his own satisfaction, 
whether the multiphase system had pointe which could not be 
touched with the continuous current system, and if so, what 
these points were. 

He had the privilege of inspecting a large motor plant on 
the two-phase system, put down in the North of England in 
some steel works, by an engineer who had had considerable 
experience in driving the class of tool met with in similar 
works by continuous currents. 

He was informed by the general manager that the 
complete t was now giving the utmost satisfaction, 
although in the first case the rotor of almost every motor 
had burnt up, due to provision not having been made 
for the temporary overloads, which this class of tool 
necessitates. 

The original motors were discarded, and others of double 
the power were substituted, which are now giving every satis- 
faction, although working, it should be noted, as a rule, well 
below their normal load. 

It is only when the heaviest load comes on, momentarily, 
that the motors are fully loaded. Four cables were run to 
each motor (although the two inner ones were combined in 
опе for some of the spans); it has since been found neoes- 
sary to duplicate the cables to transmit more power, henoe 
we have eight cables about the works. 

The conclosion the writer came to, after inspecting the 
motors at work, and watching the loads very carefully as 
they suddenly came on and off, was that although the plant 
was no doubt doing all that the general manager claimed for 
it in the way of effecting great economies over the old 
system of driving, yet this plant was doing nothing that an 
ordinary continuous current plant woald not do, whilst it 
did not the flexibility and certain advantages in 
small details which the continuous current plant would 
have had. 

The motors required quite as much attention as continuous 
current motors would have required, which, after all, only 
amounts to filling up the oil chambers with oil—say, once a 
week—and cleaning down the machine with a piece of waste. 
In addition to this, a continuous current motor would only 
have required its commutator wiping over, and occasionally 
cleaning with a piece of emery paper. 

The writer has since been given to understand that the 
engineer responsible for this plant does not contemplate 
utting down further multiphase plants for work of this 
escription. 

Another plant on the multiphase system put down in this 
country is for driving a cutlery factory in the Midlands. 
The writer was not allowed admission, being told by the head 
of the firm that the system of motor driving had been so 
carefully thought out, that they were not disposed to give it 
away, and from what the writer has heard from those that 
have seen the plant, this accounte no doubt for the fact that 
the chief motor is situated in the engine room, driving a 
length of shafting, which is brought to it through the engine 
room wal]. A number of other motors are spread about 
the works. The writer is, however, given to understand 
that nothing is gained here by using multiphase motors, 


- whilst, on the other hand, the objections already pointed out 


are present. 

Another plant on the multiphase system has been put down 
in the West of England for driving some heavy engineering 
shops, and the writer had the privilege of inspecting this 
plant. There are about 10 multiphase motors at work, the 
majority driving long lengths of shafting and counter- 
shafting, &c., which enabled the, motors to start up оп а 
d light load, as the tools would be running light at 
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There ap to be no points in favour of spate Hers 
working, and although the authorities seemed perfectly 
satisfied with the results they were obtaining, it is quite 
certain that they would have obtained equally good resulta 
with a continuous current system of driving. 

There were big savings to be made over the whole system 
of driving, and any system of motor driving wou'd have 

saved them. 

At first the writer was full of hope at seeing in the engine 
house a large name plate, measuring about 10 feet x 1 foot 
6 inches, bearing the contractor’s name; after tbis he felt 
sore there would be something worth seeing, and to be learnt 
from the multiphase system, but the system of driving did 
not warrant this hope, nor yet did the enclosed aro lighting 
adopted through the shops. 

Enclosed aro lighting for any shops is bad enough, but 
when it comes to alternating enclosed lampe, and for foundry 
lighting, the system is sure to be a failure for want of suffi- 
cient light. 

It should not be forgotten that the manufacturing con- 
cerns, both in America &nd on the Continent, are fewer in 
number, but more powerful, individually, than our own. 

Conscquently, when one of these large concerns becomes 
interested in any special patent, it is in a better poeition to 
introduce and push that system (although poesibly its merits 
might not warrant it) than any of our own manufacturers 
would be; and further, the favourable influence radiating 
from any of these large engineering concerns is bound to 
make itself felt, and, to some extent, respected. 

Before deciding for ourselves, however, as to the value of 
any system, it is important thet we should make allowance 
for the commercial interest our American and Continental 
friends have in their own systeme, which accounts no doubt 
largely for the number of multiphase plants met with 
abroad. 

On the Continent the leading manufacturers act largely as 
the consulting engineers, and their advice is taken without 
any further questioning ; cons quently, if they are interested 
in one system, for which they ho'd perhaps the master 
patente, they will advocate it, and try to get the system 
universally adopted. 

In conclusion, it should, however, be pointed out that pos- 
sibly our multiphase friends abroad have more up their sleeve 
than they will divulge, and also that their make of motcr is 
superior to the ones made in this country, to which the above 
descriptions refer. 

If this is, however, not the case, it is very difficult to 
understand, unless it be а transmission job, where the advan- 
tages of the multiphase system comes in. 


ELECTRIO MOTOR CARS. 


THERE is probably no application of electricity full of 

ter promise than that of motor cars, and probably in no 
direction has greater disappointment been experienced. In 
spite of the many failures, however, there has been a con- 
stantly growing interest in electric motor cars, and great 
activity is being displayed on all hands by inventors. With- 
out for a moment wishing to decry the efforts to introduce 
electric motor cars in this country, it certainly does appear 
as if greater suocess had been achieved both in the United 
States and in Franoe. 

But even in these two countries there is a certain amount 
of difficulty in obtaining authentic information as to the 
working results. Detailed descriptions are plentiful, but 
` when we come to the important question of maintenance, 
there is little or no information forthcoming. A recent issue 
of the Electrical World contains а most intererting account 
of what is termed an electrical automobile system which has 
been in use for some time at Newport, R.I. Some portions 
of this description are of extreme interest, on account of 
the carefully planned details of a motor car system, ard the 
possibility of an electric carriage company doing business 
with the hiring ont of vehicles. It appears that this 
company started business with the idea of supplying a sum- 
mer population with automobiles, and though there must 
have been a certain amcunt of trouble in instructing the 

who hired such vehicles, it is a remarkable fact that 
although the greater part of the vehicles were not operated 


by the company’s servants, few accidents had been 
recorded. Daring last summer the company had some 20 
carriages in operation, and for the whole of the season they 
were in use. 

The following method of dealing with the carriages ww 
adopted :—W hen the carriages were brought in for the night 
they were immediately washed, sponged, chamoisd, and 
polished by their dryers. The carriage was then run to its 
night berth for inspection and charging, but before being 
charged the rear axle was jacked up, both rear wheels 
taken cff, and both balls and cones examined before the 
wheels were returned. Commutators and brushes were 
examined and oleaned, and all bearings i and oiled, 
The combination meter was examined while wheels wer 
being run clear of the floor, to see if the normal amount of 
power was being consumed, and the brake tried to see if both 
wheels worked together; the gong and lamps were over- 
hauled, jacks removed from the rear axles, and charging 

lag inserted, and the steering gear was tried and examined. 
hen fully charged, a large card with the word “Charg:d” 
was placed on V place, and in the 
early morning the tyres were inflated while the carriage was 
still in its night berth. A running test of the brakes was 
made in the yard, and the “ Charged card reveracd, showing 
the word Ready." It might appear, of course, that tuch 
an undertaking would prove a most laborious one, bat 
although probably an electric motor car might require a little 
more detailed attention than a horse and vehicle, it must not 
be forgotten that if the whole of the vehicles of this com- 
pany had been drawn by horses, it would have required a 
considerable staff of ostlers ard stable-men to attend to the 
requirements of the horses. Apparently carriages were sent 
out early in the morning, and probably were not returned 
until late at night. 

Quite early in its operations the company was confronted 
by two serious ditficnities, The pumping of the wheel tyres 
by hand cost some $2.40 per day, or $676 per year for air. 
This expense was quickly disposed of by installing a large 
electric motor connected by a belt to a Knowles air com- 
pressor. The need was also felt for some cheap device for 
taking the batteries out of the carriage body and returning 
them again. It was found that the tronble with most devices 
of this character was either in high investment co:t, or in 
the difficulty in getting the changing apparatus into the 
carriage and round the battery, unless a design were adopted 
which could handle the entire weight of the carriage, and 
this would cost far beyond what а small plant could afford. 

The result of the investigations of the managers wes 
the building of a special truck with broad wheels and a 
swivel in front. On the top of this truck was placed a 
turn-table, which would exactly meet any angle of the 
carriage. On the tnrn-table were mounted rollere, and a 
drawing apparatus, which consisted of a bicycle chain having 
on the end a snap, which connected on to a hitching ring 
screwed on the front of the battery boxes. The upper 
end of the chain was made fast to a simple positive clutch, 
mounted on a hand-rotated shaft. These clutches were 
thrown in or out, as one or more of the four battery 
boxes needed to be withdrawn. То acoommodate the 
varying height of a motor car or the mounting of the 
carriage springs, which altered as each battery bor was with- 
drawn, a lever was placed under the turn-table, which b 
means of a hand screw on the rear of the track was rai 
or lowered, which in turn moved the front of the turn-table 
up or down. The side motion of the turn-table was eff 
in the same manner but by a lighter screw. As the truck 
was portable, it was possible to withdraw the battery from 
the carriage in any convenient place and move the cells 
away for charging. The batteries were returned to the 
carriage by simply pushing them back by hand, aided by the 
slight angle of the top truck. | ; 

Quite an elaborate system prevailed regarding repairs, 
and in order to ascertain the exact cost of different 
repair operations and renewals, a series of time cards 
was used, each containing the date, style, and number 
of the carriage, the part repaired, what was done to it, 
the material used, and, if possible, the cause of the 
trouble and the condition of the part before it was 
repaired. On the back of this tte one or more workmen 
who worked on the repairs signed their names, and put 
opposite the time they started and the time they atopped. 
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From the illustrations which accompany the article there 
are im ents effected, but for the most part we are fain 
to admit that they emphasise the absence of the borse. 
Apparently the vehicles of this company were subjected to a 
certain amount of rough usage, for vehicles designed to 
accommodate four people were frequently made to carry 10. 
These vehicles weighed 2,500 lbe., had а speed of 10 miles 
per hour, and a record mileage of 87 miles level. Although 
vehicles of other designs were used, there was no very serious 
difference in the weight, and the mileage was about the 
same. Though it is regrettable that no data accompany 
the article as to the cost of operation, it is worth quoting the 
writer’s brief account of what the vehicles had to suffer. 
Among some of the accomplishments of customers were the 
patting in of a safety plug when the amateur driver had 
placed the controller on the full speed notch, with the result 
that the automobile nearly went through the side of a barn. 
Again, while at a picnic, one of the customers, for some 
reason or other which is not explained, ran one of the motors 
through a huge bonfire. Another inventive genius raced 
downhill backwards, and while going 20 miles an hour, reversed 
his motor, with the result of making the carriage turn a com- 
plete somergault. Whether the driver was satisfied with his 
achievement the writer does not say. Another driver became 
confused in going up a sharp incline, and jumped from the 
car without taking out the safety plug. As he jumped, his 
coat caught on the safety lever, and started the machine ahead 
at fall speed. The car first rammed Mr. Vanderbilt's steam 
carriage ; having disposed of its steam rival, it made for 
Mr. Winthrop’s gasolene machine, which it just grazed, and 
ended its career by going down 11 stone steps to the wine 
cellar of the golf club, which is proof that the car knew 
= it ber gis It se ш hours to get пада 
above ground, yet, a rom the repairs to the oard, 
it was ready to go io commission ape hour, which shows 
the sound quality of the golf club’s wines. The writer in 
our contemporary also states that frequently the emergency 
wagon was called out by a carriage that was supposed to be 
disabled. On arriving проп the scene, after, perhaps, a mile 
run, it was found that the customer had forgotten to put іп 
his emergency plug. On the other hand, it is certainly to 
the credit of these same customers that not one horse was 
cansed to run away during the whole of the season. In the 
same journal an account is given of what is termed a record- 
making automobile, and the performanoe of this motor is 
certainly a remarkable one. The vehicle was one of the 
Electric Vehicle Company's Columbia vehicles, and the 
storage battery was made by the Electric Storage Battery 
Company. The object to be achieved was to determine 
the governing factors in the construction of a storage 
battery, motor, tyres, bearings, and ranning gear construc- 
tion for a light long-distance automobile. The front wheels 
were 32 inches diameter, and the rear 86 inches, and solid 
rubber tyres were employed. On the subject of tyres it is 
worth relating that an electric vehicle has been running in 
and round London for some nine months, and the tyres, 
which are of the solid type, have not been renewed. Assuming 
that the springs of a vehicle are good, better resulta should 
be obtained with solid, rather than with 5 tyres, and 
there are certainly fewer chances of anything going wrong. 

In the record-making car alluded to one motor was 
employed, which drove the wheels through single reduc- 


tion gear, the capacity of the motor being 25 amperes at 


80 volts, and 1,000 revolutions per minute. The total 
weight of the vehicle, with battery, was 2,180 lbs, 
the battery weighing 980 lbs. The controller gave three 
ahead, and two backwards. Instrnments for taking 
readings were provided. The battery consisted of 48 
cells, mounted in four separate boxes of 12 oells, each cell 
containing 11 plates. The capacity of the battery when dis- 
charged at 22-ampere rate was 150 ampere-hoors. It is 
unnecessary to give the whole details of the run, but it ma 
be mentioned that the time of starting was 11.41 a.m., an 
that at the end of 22 miles the time was 1.29.22, the voltage 
& 22 amperes discharge was 97, and the kilowatt-hour 
expenditure 3:7. At the end of the 60th mile the time 
was 5.45 p.m., the voltage reading was 95, at 22 amperes 
and the watt-hour expenditure 2:65 KW.-hours. 
The total time travelling in one direction, from the 
Ferry in Oamden to Atlantic City, was 6 hours and 4 
minutes, and the total distance traversed was 68°57 miles. 


The total expenditure of pons же 9°17 Kw.-honrg The 
ampere-hour efficiency of the battery was taken at 86 per 
cent. and the average charging voltage 110. The total kw.- 
hours necessary to purchase to make the run were 12:8, and 
at 8d. per Kw.-hour, the price paid in Atlantic City and 
Philadelphia, the oost amounted to 36 7d.. or a little over 
Id. per mile. Further trials followed on the next day, the 
battery and carriage receiving no attention in the meantime, 
until а distance of 96 miles had been acoomplished, when 
the battery was re-charged. The condensed data for the 100 
miles are as follows: : 


Total distance travelled 100 miles. 

Total time consumed  ... T 7 hours 45 min. 
Average speed in miles hour 25 12˙9. 

Voltage just before finisbing 100th mile 78 at 22 amperes 
Total xw.-hours expended  ... hia 18:6. 

Total xw.-hours of as ane 20 9. 

Oost of charge at 6 cents per kw.-hour $1.25. 
Oost per mile... БЕ " 14 cent. 


The best previous record for an electric automobile on 
one charge of the storage battery was 136 kilometres, or 
84°4 miles, at an average speed of 11:6 miles per hour. The 
weight of the battery was 2,000 lbs. 

There is no doubt that the motor car acoomplished a very 
fine performance, and if it had not been somewhat spoilt by 
collisions a much better speed would have been attained, as 
is evidenced by the fact that five miles were covered in one 
instance in 22 minutes and 80 seconds, and another five 
miles were actually covered in 14 minutes 49 seconds. It 
was not surprising that at such an excessive rate of travelling 
a collision should have occurred, and the drivers of the car 
are to be congratulated that they were not driving through 
Surrey. Such data are of course of extreme interest to all 
who are working on the subject of electric motor cars, and if 
they could be amplified with figures regarding cost of up- 
keep а very vexed question would be settled. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


BREW PATRRTS.— 1900. 


Compiled expressly for this journal by W. P. THOMSON & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


4,9914. "Improvements in and connected with telegraphy.” W. L. Wise. 
(A. C. Crehore and G. О. Squier, United States.) Dated January 8th. (Date 
claimed under Patents Rule 19, March 6th, 1899.) . 

420. “Improvements in electric arc lamps." H. BREMER. Dated January 
8th. (Complete.) 

484. “Improvements in and pertaining to phonographs, gramophones, 
telephones, and the like." A. 8. BowLkv. Dated January 80. 

435. “Improvements in apparatus for electrically interlocking the doors or 
gates with the operative machinery of hydraulic or other lifts." F. T. HOLLINS 
and H. C. T. AMENDT. Dated January 8th. 

440. “Improvements in electric light sockets.” 
GELATT. Dated January 8th. 

468. “Improvements in electrical switches.” W. L. Wise. (The Aktien 
Gesellschaft Elektricitits-werke vorm. О, L. Kummer & Co., Germany.) Dated 
January 8h. | 

466. “Improvements in apparatus for facilitating the escape of gas from 
electric storage batteries or accumulators.” W. J. WELLS and ALLAN and 
ADAMSON, LIMITED. Dated January 8th. 

467. "Improvements in or relating to electric light fittings." B. M. FLETCHER. 
Dated January 8th. 

489. "Improvements in devices for locating earth contacta on electric 
circuits," M.J. Myers. Dated January 9th. (Complete.) 

507. "Improvements in the construction and manufacture of electric bells." 
A. CLARKE. Dated January 9th. 

516. "Improved electric switch for electric trams and railways.” J. VESELY. 
Dated January 9th. (Complete.) 

524. Improvements in and relating to variable electrical resistances.” 
E. А. Goppin and J. T. ARMSTRONG. Dated January 9th. 

547. “Improvements in process of and apparatus for magnetic separation.” 
С. Q. Payne. Dated January 9th. (Complete.) 

559. "Improvements in transformers" W. L. Wise. (The Aktien Gesells- 
chaft Elektricitäts-werke vorm. O. L. Kummer & Co., Germany.) Da 
January 9th. | 

565. ‘Improvements in and or connected with electric meters.” 
Lorrain, (Н. A. Macdonald, France.) Dated January 9th. 

591. "Improved apparatus for regulating the current in an electrolytic in- 
terrupter." L. N. Track and F. B. Fawcett. Dated January 10th. 

595. New process of total suppression of motive power as well as of electric 
energy in the industrial production of carbides.” J. ре Вокоск and R. BUNYE, 
Dated January 10th. 

610. ‘Improvements in electric order telegraphs for use on shipboard and 
elsewhere," С. F. KRoNHEIMER. Dated January $ 

622. ‘Improvements in incandescent, arc and other lamps." E. BoNHIVERR. 
Dated January loth. (Complete.) 

628. "Improved carriers for wires or electric conductors, such as the trolley 
wires or conductors of electric railways, tramways, and the like," R. F. BLACK, 
Dated January 10th. 

690. A method of and apparatus for connecting electrio meters in three-wire 
circuite.” J. R. Dick and Nur REASON MANUFACTURING CoMPANY. Dated 
January 10th. 
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636. “Improvements in screens for incandescent electric lamps.“ H. 
Simpson. Dated January lith. 

638. "Improved electrode." E. A. LR Srerr. Dated January lith. 

655. ‘Improvements ір or connected with electrically actuated mechanism 
applicable for various purposes, such as the steering of ships, the working of 
engine room or like telegraphs, or the training of guns.“ G. E. VAUGHAN, 
(J. A. Vaughan, South Africa.) Dated January llth. : 

659. “Improvements in electric switches." A.Garpy. Dated January lith. 

661. “Improvements in telephone apparatus.” W. Mose.ry, Dated 
January lith. 

675. "Improvements in or relating to electric batteries." H. H. Lake. (R. C. 
McCartney, United States.) Dated January llth. (Complete.) 

683. Alternating current meter for small non-inductive charges.“ v. I. 
FrENV. (Allgemeine Elektricituts Gesellschaft, Germany.) Dated January 
llth. (Complete.) 

11 “ Improvements in magnetic cut-outs.” E. Anpreas. Dated January 
th. 
700. “Improvements in compounds for di-electrical purposes." C. JUNG, 
A. BRECHER and A. Kitre.. Dated January llth. 

739. "Improvements in electrical switches." C. M. Dorman, R. A. SMITH and 
H. G. Bagor. Dated January 12th. (Complete.) 

750. "Improvements in and relating to dynamometers.” F. J. Cox. Dated 
January 13th. 

758. ‘Improvements in controlling devices for the motor circuits of elec- 
trically propelled vehicles.” J. WETTER. (The Elektricituts Aktien Gesell - 
schaft vormals Schuckert & Co., Germany.) Dated January 12th. 

768. "Improvements іп or connected with electric arc lamps.“ THe Davy 
ELECTRICAL CONSTRUCTION Co., Ltp., and J. L. E. DANIEL. Dated January 12th. 

776. "Improvements in electric fittings." A. E. BENNETT. Dated January 
12th. 

818. “Improvements in the manufacture of accumulator plates." Z. 
BrANECKI, Dated January 18th. (Complete.) 

814. "Improved method of and installation for operating two-phase electric 
motors.“ B.G.La4MwMr. Dated January 13th. (Date applied for under Patents, 
&c,, Act, 1883, Section 109, June 14th, 1699, being date of application in U. .). 

837. * Improvements in or relating to incandescence electric lamps.“ H. . 
Lank. (T. Shearman, U.S.) Dated January 13th. (Complete.) 

888. “Improvements in or relating to incandescence electric lamps.“ Н.Н. 
Lake. (T. Shearman, U.S.) Dated January 13th. ( Complete.) 

839. “Improvements in or relating to incandescence electrico lamps." H. Н. 
Lake. (T. Shearman, U. B.). Dated January 13th. (Complete.) 

840. "Improvements in or relating to incandescence electric lamps." H. H. 
Lak Nn. (L.Shearman, United States) Dated January 18th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W.C.,and at Liverpool, Manchester, and Birming. 
ham, price, post free, 9d. (in stamps). 
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4,934. “Improvements in electric aro lampe." H. Delavan. Dated February 
28rd, 1897. Arc lamps are constructed with flat supply chambers, each holding 
a row of carbons, and with clutch mechanisms for feeding these automatically, 
Each carbon is pointed at one end and recessed at the other to fit the cor- 
responding parts of those тоа and following it tothe arc. The carbons 
in the chambers are moved towards their outer sides by pressers actuated by 
springs. The outer carbons are drawn downwards by intermittently-acting 
clutches. Each clutch consists of two jaws on inclined rods which are held up 
by surrounding springs; the jaws are linked to an adjusting nut on a hollow 
movable core in a solenoid throngh which the carbon passes. The lamp being 
in circuit, current passes directly from one thermal to the other through a 
spring-held armature, a contact, and a high resistance electro-magnet. When 
the difference of potential is sufficient to cause the magnet to lift the armature, 
contact is made. Current then passes by the armature and contact through 
the two solenoids, each solenoid then draws down its core, closing the jaws on 
the carbon and drawing it down until the breaking of contact allows the jaws 
to open again. The main current passes to the carbons by the chambers which 
are insulated, and through two other solenoids operates a movable core and 
jaws similar to those acting on the carbon to strike the arc on starting and keep 
it of горег length. Ар ash receptacle is provided. А marble and asbestos 
stop fixe below the carbon points supports them when the lamp is not in 
operation. 6 claims, 


4,983. “Improvements іа apparatus fer automatically cutting eut electrical oar- 
rents irem dynames when above or falling below a determined maximum or 
minimum, and ey urning on euch onrrents.” К. L. Joseph. Dated 
February Mtb, 1897. Consists of a combined cut-out and switch arrangement 
for use in dynamo circuits for charging accumulators, &c., by means of which 
the circuit is automatically broken when the strength of the current rises above 
& certain maximum or when it falls below a certain minimum; at the same 
time provision may be made for turning on the current gradually. 8 claims. 


6,060. ''impreved construction of motor fer single or polyphase 
ане electrical currents in com with an auxillary synchronous 
motor." D. Abel. Dated March 2nd, 1597. An asynchronous motor for 


utilising monophase or polyphase alternating currents is combined with an 
auxiliary synchronous motor. The stationary induced part of the asynchronous 
motor is wound with four coils which are closed respectively проп a corre- 
sponding number of coils on the stationary armature of the synchronous motor. 
The revolving inducing part of the asynchronous motor is wound with coils so 
as to produce two opposite poles, and these coils are connected with the 
working circuit through contact rings and brushes, The inducer or fleld- magnet 
of the synchronous motor is furnished with a winding capable of being con- 
nected with a continuous current supply, and carries an annular conducting 
screen which opposes any variation of magnetic flux. When the inducing 
cirouit of the asynchronous motor is supplied with alternating currents, it acts 
first as a transformer and supplies the armature of the synchronous motor with 
currents which cause it to start and run up to a speed very near synchronism. 
On supplying the inducer of the synchronous motor with a continuous current, 


the asynchronous motor will be automatically started. Resistances are inserted 


between the two motors at starting, and are afterwards cut out. When mono- 
phase currents are supplied to the asynchronous motor, the synchronous motor 
must be started either by hand or by providing it with two starting circuits, 
one containing a self-induction coil or condenser and the other a resistance. 
2 claims. 


6,969. ''improvemeats in electric are ” T. К. Adams. Dated March 
16th, 1897. A clutch lamp with the are enclosed in a small globe is provided 
with a series electro-magnet arranged to strike and maintain a long arc, and 
having a nearly closed iron magnetic circuit to economise power. The upper 
carbon is carried by an insulated arm of a blade and falls by its weight under 
control of a clutch of any ordinary construction. The clutch is connected by a 
rod with an arm of an L-shaped armature which turns on the lower pole of the 
magnet; the free upturned end of the armature is situated near an extension 
from the upper pole so that when the magnet is excited the armature passes 


under this extension. The opposed surfaces of the magnet and armature are 


of considerable area. Hooks on tbe magnet poles support the armature when 
the magnet is inactive. The upper hook supports an air pot in which a Rane 
carried by the arm of the armature operates to moderate its motion, All these 


* 


rts are supported by bolting the magnet to the top of а casing. This is closed 
by a bottom plate which carries the outer globe holding arm. The top 
ich 


carbon. The outer globe with a light cover is supported b packing between 
discs screwed on a sleeve. This sleeve slides roh a take secured in the 
arm and is supported by a nut thereon. The nut is connected with a rod 
and a surrounding tube having projecting parts within the tube to 
support the globe in a lower position when the nut has been removed from 
the tube. The inner globe is held by a timble and spring against a thin 
metal cover secured by а screw on a rod, which fs fixed in the tube. The 
upper carbon slides through a plug screwed into the cover. The lower carbon 
is held in a clamp consisting of two curved pieces, one ‘fixed on а rod and the 
Other held by a screw and pins, electric connection Being made by the rods with 
the plate which carries a binding screw. The upper carbon holder is connected 
by a flexible lead with the magnet, an adjustable resistance and a hand switch 
which projects from the casing and serves to make connection with & second 
terminal plate. The resistance is a wire helix passed through a number of 
short cylindrical insulators surrounding а ring А metal block clamped in the 
helix by a screw and washer gripping the wire, is connected by a flexible oon- 
ductor insulated with asbestos to one of the terminals of the resistance to 
short-circuit more or less of it. The resistance is covered by caps which are 
separated by lugs permiting ventilation. 20 claims. 


7,236. e improvements іа switehing apparatus more adapted 
with electrical moters.” H. Edmunds. ted March 18th 1607 In pitches fo 


controlling motors the contact arm is operated through worm gearing to make 
contact, and а quick break is given by a spring or weight. The contact arm 
which moves over a series of contacts for first closing the fleld circuit and after. 
wards the armature circuit through suitable resistances, is mounted on & spindle 
on which a worm wheel is also fixed. This wheel is operated by a worm mounted 
in & pivoted carrier bracket, and normally held out of gear by a spring. On 
presang down the rod the gearing engages and the contact arm can be moved, 
hen the switch is fully on a magnet is energised and holds down the bearing 
frame, so ваше the switch in position. Should the current fail the 
сагв frame is no longer held down and the spring causes a quick break, 
claims, 


7,373. “improvements in the tus for contreliing the action of electris 
motors at a distance.” W. Smith and 0. . Dated March 22nd, 1897. 
Apparatus for controlling the action of motors at a distance and for indicating 
at the transmitting end that the work has been properly performed. Preferably 
the motor whose action is to be controlled constantly rotates,and is put into 
gear with mechanism by electro-magnetic clutches operated from the trans 
mitter. Or in & moditie arrangement the current may be arri to start the 
motor. The apparatus is applicable for steering gear search ta, ele 
guns, &c. The shaft driven by worm gearing from the handle carries a be 
wheel gearing with the wheel loose on [^ spindle, which is carried by a casting 
loose on the shaft, which gears with another wheel loose on the shaft, Movement 
of the shaft are indicated by a pointer. The casting carries two cams adapted to 
engage switch arms. One cam operates one arm when the shaft is turned in 
one direction, and the other cam operates the other when the shaft turns in 
the opposite. These switches are connected in the electro-magnet olutches at 
the receiving mechanism, and so determines the direction of rotation of such 
mechanism. A drum switch at the receiver sends back, when the mechanism 
is working, an intermittent current to the magnets oscilla ita armature, 
allowing the wheel under the action of a spring to rotate and bring back the 
casting with its cams to the position of rest, this being indicated by the pointer. 
At the same time the contact is broken and the clutch at the receiver is 
'eleased. — Electro-magnetic means are provided at the receiver to prevent the 
rotating shaft from overshooting when the clutch is released. A shaft, ооп. 
trolled by & pin, is arranged at the transmitter to prevent movement of the 
handle when the instruments are not in the right position. 5 claims. 


7.532. la ini„i::!!;; кишш И 
zino-bearing ores and р A. Ashoroft. Dated March 28rd, 1897. Relates 
to the process for the combined leaching and electrolysing of zino ores and other 
zinc products described in Specifications No. 18,850, a.D. 1894, and No. 18,584, A. p. 
1895. Consiste essentially in employing insoluble (e.g. carbon), anodes instead 
of iron ones. The zinc chloride solution from the leaching vate enters the 
cathode compartment where metallic zinc is deposited. The weakened solution 
passes away, mixes with ferrous chloride or sulphate solution, and enters the 
anode compartment having a carbon anode. Here the ferrous solution is per- 
oxidised. A portion, namely, one-third the solution, is withdrawn and passes to 
the leaching vats for extracting fresh zinc to obtain the solution for use in the 
cathode compartment, while the bulk passes to a vat containing scrap or other 
cheap form of iron, whereby it is reduced to the ferrous condition, and is then 
led back to the anode compartment. Polarisation is prevented by the presence 
of ferrous salts in the anode compartments. 3 claims. 


7,646. “improved means fer preventing lactatiations for electrica! tranemission 
si өмү а portioner souris always, Irom sensing бишне ы инеш 
circuits.” Siemens Bros. 2 Ce., Ltd. Dated March 24th, 1897. Relates to means 
for minimising disturbance in adjacent telephone circuits in installations worked 
by continuous currents, such as electric railways. Self-induction coils are 
arranged on the cars and also in the feeders. Instead of having induction 
coils on the oars (or in order to reduce their size) the feeders may be divided 
into sections and self-induction coils be inserted in each section (or only in the 
sections near the telephone circuits), near the points of consumption. In 
certain cases in which accumulators are employed and charged during the 
running, the choking coils are placed in the common circuit of the motor and 
and accumulator. or the field coils of the motors may be employed, suitab!e coils 
being wound on the magnet limbs and suitably connected to the battery. In 
other arrangements choking coils are used in connection with condensers 
arranged in parallel with the motors. 7 claims. 


7,772. “ eee in alternating current motors." W. Langdon-Davies. 
Dated March 25th, 1897 Relates to controlling motors. The stationary wind- 
ings to which alternating current is supplied in a single-phase induction motor, 
are modified to facilitate starting. The ordinary running coils are conducted 
to terminals, and are supplied with current either directly or through a starting 
resistance by a switch. In the starting position this switch also supplies cur 
rent in parallel through a terminal to starting coils of many turns of fine wire, 
set at angles to the main coils; the inductance of the starting coils: alters the 
phase of the current in them relatively to that of the current in the circuit, so 
as to produce a starting torque. In another arrangement, the main running 
coils are wound with two or more wires, which are connected in series for start- 
ing, or in parallel for running, directly on the mains, by a suitable switch; the 
starting coils are of thick wire, and a resistance is used in series with them. 
2 claims. 

7,774. "improvements in selective signal apparatus for party telephone lines. 

. F. Kingshery. Dated March 25th, 1897. An exchange system is described, in 
which not more than 12 sub-stations are connected between two wires from the 
exchange; any one can be called separately from the exchange. If not more 
than two sub-stations are connected to each pair of wires, means can be pro- 
vided for locking all the instruments at the sub-stations, except one called, so 
that interruption of communication with this one by the others is made impoe- 
sible. The diagram shows the connections of one sub-station between the 
wires, and an annunciator at the exchange. The arrangement of connections, 
&c., between tbe sub-stations and exchange are shown in diagrams $oo com- 
plicated for purposes of abridgment. 18 claims. 


7,823. “1 te ta eleotrio switohes." E. М. Cowan and A. Still. Dated 
March 96th, 1897. Switches for circuits having considerable self-induction, such 
as the fields of dynamos, motors, &c. To prevent sparking, &с., а resistanoe is 
first inserted in series with the circuit, which is then short-circuited, and finally 
the supply disconnected. To break the circuit, the handle is pulled over, the 
first effect being to remove the lever from the contacts, во inserting the resist- 
ance which has but little self-induction. Next the circuit is short-circuited, and 
finally the main circuit is broken by the lever striking the crossbar. A spring 
is arranged to give a quick break. 2 claims. 
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ELECTRICAL POWER DISTRIBUTION, 
In the present Session several Bills seeking powers to 
distribute electrical energy over large industrial areas vill 
again come before Parliament. 

Probably the most important of these is that of the 
Lancashire Electrio Power Company, which seeks powers for 
the county of Lancashire south of the River Ribble, while 
others relate to the Glamorganshire coal fields of South 
Wales, the Tyneside manufacturing district, and an area in 
the North of London embracing portions of the counties Е 
Middelesex and Hertfordshire. 

The principle underlying these proposals is of such 
importance to the electrical industry that it is worth while 
to get a olear understanding of it. It forms part of the 
broad issue of municipal trading versus private enterprise, 
a subject which is deservedly securing an increasing amount 
of attention, and of which the roots lie deep in the social and 
economic theories which have become prevalent in Great 
Britain during the last quarter of a century. 

The industrial position of electrical science in this 
country having been determined in a very large measure by 
these theories, it is of importance that the fullest possible 
light should be thrown upon the whole subject in order that 
we may determine how far the result has been beneficial, by 
comparison with the development of the electrical industry 
in other countries, · 

It will be remembered that last year several power distri- 
bution Bills were brought forward, but collapsed at the 
standing orders stage, with the exception of thet of the 
General Power Distributing Company, which was keenly 
debated in the House of Commons on second reading. 

All these Bills sought permissive powers to furnish a 
supply of electrical energy throughout their areas, irrespeo- 
tive of whether local authorities or others in particular 
districts might hold existing powers, or be already furnish- 
ing a supply. 

The Bill was thrown out, on what grounds it is difficult 
to say; but probably because Parliament did not thoroughly 
understand the issue, and Members were largely inflnenced 
by pressure from the municipal corporations to reject the 
measure in toto. 

Recognising the present reluctanoe of Parliament to take 
any step in opposition to the wishes of local authorities, 
the Bills now about to be introduced have made the impor- 
tant concession of confining supply only to such districts 
within their areas as the local authorities may be willing for 
them to enter ; and the only compulsory power sought is the 
right to carry mains through a non-oonsenting district in order 
to reach a consenting district beyond. 

Local authorities are, in every case, to have their reason- 
able convenience consulted as to where the undertakers’ 
mains shall be laid, so as to guard against undue interference 
with the streets; and they are further to have the option 
of taking а supply “in balk,” and of undertaking the work 
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of local distribution themselves, so that if they so desire 
they can thus remain the sole source of supply for their 
own district. 

These concessions were doubtless framed by the promoters 
of the present Bills in the belief that they would thereby 
avert all opposition on the part of local authorities, and 
satisfy the scruples of Parliament. 

It will be seen that not only does no question of “ mono- 
poly ” for the undertakers arise in the Bills, but the under- 
takers do not even ask for powers to disturb the monopoly 
now enjoyed by the local authorities who have established 
their own works. Under these circumstances it might have 
been supposed that no opposition would be threatened to the 
Bills by public bodies whose position is thus assured—an 
opposition which can only have the effect of depriving of 
the advantages of cheap electrical energy others who may be 
genuinely desirous of securing them. 

It is regrettable to record, however, that this is apparently 
not to be the attitude of many of the local authorities con- 
cerned, As stated in our last issue, a meeting of representa- 
tives of municipal corporations affected by the Lancashire 
Electric Power Bill was held at Manchester last week, when 
the matter was considered, and resolutions hostile to the Bill 
were carried by general assent. The speakers were evidently 
sorely put to it to suggest to the meeting any plausible 
grounds of objection, and being apparently unable to adduce 
sound arguments, they took refuge in appeals to the prejudice 
and ignorance which unfortunately still largely prevail 
among our parochial Bumbles and Dogberrys. 

Alderman Higginbottom, from whose honourable ante- 
cedents in the field of electrical enterprise better things 
might have been looked for, is reported to have said :— 

“Some doubt was, perhaps, raised as to whether muni- 
cipal authorities ought to oppose the Bill or not. As far as 
Manchester was concerned the Corporation had instructed 
ita Committee to oppose at every stage of the Bill.” 

Ав a pretext for this procedure the speaker proceeds to 
suggest :— | 

“ Supposing a private company had a main going through 
their streets with a pressure of 10,000 volta, from which the 
Corporation got no benefit whatever, if they had a short 
circuit or a blow-up, who was to decide whether it was in the 
Corporation or the company’s mains ? ” 

When it is borne in mind that the promoters of the Bill 
undertake to consult the reasonable convenience of the local 
authorities as to where their mains shal] be placed, it is 
difficult to take either the speaker or the audience, which 
apparently received the objection with approval, seriously. 

A subsequent speaker, Alderman Petrie, of Liverpool, is 
reported to have said :— 

* The members of the Lancashire Corporations ought, if 
necessary, to tell Parliamentary representatives that unless 
they opposed the Bills as strenuously as possible, they would 
themselves be opposed by their constituents.” 

This frank exposition of municipal tyranny throws a light 
upon the attitude of local authorities towards these measures 
which it is sinoerely to be hoped will not escape the observa- 
tion of the many intelligent and independent members of 
Parliament who, we feel assured, are not prepared to be cowed 
into prostitution of their birthright of honest judgment by 
the threats of officials and vestrymen who are either ignorant 


or prejudiced in regard to the great issues on which they are 
called upon to arbitrate. 


It is to be deplored that while in America, Germany, and 


Switzerland, these great projects of electrical science are 
flourishing, to the unquestionable advantage of the public, 
under the healthy stimulus of free competition and privat 
enterprise—as at Niagara, Rheinfelden, Geneva, and many 


other placee—we appear destined by the will of Parliament 
and the cramping fetters of parochia] government to see this - 
country left further and further behind in regard to one d . 


the most widely beneficial industrial developments of the 
century. 


Many of the municipal corporations represented at the - 


meeting have electrical engineers in their service. It would 


be interesting to know whether the latter have been оо. · 


sulted on the Bill, as they should have been. If so, it is 


difficult to understand the senseless arguments advanced at 


the meeting against it. If not, we venture to urge that it is 
the duty of the electrical engineers concerned—a daty alike 


to themselves and to their profeasion—to disassociate Шеш. . 


selves from the narrow-minded attitude of men whose horizon 
appears bounded by considerations of local exigency and 


petty ambition, to the exclusion of liberal progress in the 
interests of their fellows and neighbours. 


THE ELECTRICAL UNITS. 


In another column we print an explanation of a propos - 


recently made by Prof, Feesenden, and developed by Prof. : 
Fleming, for changes in the electrical units. As a matter of - 


fact, three separate questions of very different importance are 


involved in these proposals. They are the questions of the - 
fundamental units, of the commercial nnits, and of nomen : 


clature. 


The original definitions adopted by the British Association . 
Committee are statements in carefully selected terms of the 


results of experiment, and no change oan be made in the 
essence of tha equations except on the ground of fresh experi- · 
mental results. The form, however, of the equations can be 


varied indefinitely by changing the language employed, and . 


is determined by considerations of convenience, the principal .. 


object being to express as directly as possible the known 


relations of the quantities to one another and to the genen! 
scheme of things. The last condition is apt to vary greatly - 


— 


with the state of knowledge, and electricians recognise that the . 


present forms of the equations obscure to some extent the real 
relations between the quantities ав they are now conceived. 
A slightly different set of statements of the same results 
was proposed by Mr. Heaviside, and called by him 
* rational,” and now а new set comes from Prof. Fessenden. 
Whether either of these can be looked on as being final in 
the absence of any accepted theory of electrical action is 
somewhat doubtful. 

Prof. Fleming gives a very clear statement of the 
fundamental relations as now understood, and argues 
implicitly that these are unlikely to require modification. 
This view receives support from hydro-dynamios, where the 
results are inevitably stated in a mode precisely analogem 
to that employed by electricians. 
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The question of the practical units is simpler but vastly 
more important. The value of a system of measurement 
. depends on its wide, if not universal, employment, and the 
* better this condition is satisfied the more troublesome is any 
alteration. It is this which has imposed the Roman acre, 
and the pole, furlong, and mile, the basis of an ancient and 
obsolete system of agriculture, on our land measurements, 
н and for smaller lengths has given us an entirely different 
| sytem. In consequence of the wide-spread use of the old 
. pound, the demi-kilo is the unit for small weights instead of 
E the kilogramme in metrical countries, and the decimal 
~ stem bas been powerless to effect the use of the dozen 

and the gross. Our present electrical units are now 
~ universal, and form perhaps the only system of measurement 

d any kind of which this can be said. Prof. Fleming 
do suggests that the ohm, the ampere, the watt, and the 
`- microfarad should each be multiplied or divided by 10, with 
- the object of simplifying the relations between the funda- 
mental and the derived units, and meets the objection that 
- the change will be troublesome, by pointing out how little it 
vill be necessary for the instrament maker to do. It is, 
' however, just such a change as this that will cause 
: the greatest confusion and the most  troublesome 
: mistakes, If the unit were to be multiplied by 10,000, or 
by 4 я, во that the size or the character of the resulting 
figures were entirely altered, mistakes would be less likely : 
bat s movement of the decimal point by one figure made in 
ое direction when measuring current, and in the other 
direction when measuring resistance, would be excessively 
doufming not only in actual work but in referring to pre- 
vious records. If Prof. Fleming and electrical students find 
s dificulty in remembering that the volt is 10° unite, while the 
ohm is 10? unite, let them think of the difficulty for a working 
lad testing copper wire in a factory, or for a workman wiring a 
house, in remembering that all his currents are 10 times lees 
than they used to be, and his resistances 10 times as great. 
Ina large concern very serious losses may be incurred by 
miMakes of the kind that this change would make likely. 
It is well that proposals of all kinds should be considered, 
and Prof, Fleming'a are ingenious and interesting, but the 
advantage to be gained from such a change as he suggests is 
excessively small compared with the inconvenience caused to 
the world. The change of the ohm and the volt some years 
ago was troublesome enough, but it was a change оѓ com- 
plicated figures. Labour was incurred, and is still, but little 
confusion or mistake. 

Prof. Fessenden's ingenious proposal seems useful and 
unobjectionable. It gives a perfect system of “ rational" 
equations such as philosophers desire, does not touch the 
practical engineer, and gives simple relations between the 
two systems of unita. It is curious that the two changes in 
the meanings of terms employed by Prof. Fessenden were 
dot only independently proposed many years ago, but 
actually printed together, while it was left for him to 
ке that the combination of the two gave a valuable result, 
the possibility of which does not seem to have been con- 
templated, . 


£N. 


The last point connected with the change of units, the 
nomenclature, is a much more open question. A system of 
names that would indicate the relations between the funda- 
mental and derived units would certainly be useful. Any 
very simple system seems, however, to require that the 
powers of 10 to be used should be few, and proposals we 
have recently noticed on the point involve changes in the 


effects 


commercial units to effect this. There is, however, plenty 
of room for ingenuity in devising names for existing systems 
but no mere simplification of nomenclature would now 
justify an alteration of the commercial units. 

Electrical science is being rapidly organised. The growth 
of the Institution of Electrical Engineers, the publication 
of Science Abstracts, the National Laboratory, the new Uni- 
verity of London, are all powerful means of ascertaining 
and bringing into accord the opinions of all kinds of men 
on such subjecta as the present, and if a change is about to 
be made, there is every reason to hope that it will be wise 
and permanent. 


Alternating Current Curves.—Seefehlner has devised 
an ingenious method of drawing the current curves of an 
alternator, though his apparatus as yet appears to be some- 
what complicated. Apparatus for showing the form of the 
current curve, or the E.M.F. curve of an alternator, in which 
a highly sensitive galvanometer and revolving mirror are 
made use of, have already been constructed, and have given 
remarkably good results. But when the frequency of the 
cycles of current, &c., exceeds a certain limit, the inertia of 
the movable part of the galvanometer becomes a disturbing 
factor that cannot be neglected, and vitiates the resulta. 
What we want is an indicator of current, or E M.F., which is 
practically free from inertia, and this we possess in the beam 
of cathode rays. This beam, as is well known, can be 
deflected by a magnetic field cutting it at right angles, and 
the deflection is proportional to the strength of the ipe for 
field. Braun has devised a cathode ray tube specially adapted 
for these measurements (see Wied. Ann., Vol. 60, p. 552). 
Near the middle of this tube there is an aluminium 
diaphragm with а small aperture, which allows a thin 
pencil of the cathode rays to pass through and fall upon a 
phosphorescent screen. It is this pencil which is subjected 
to the action of the magnetic field. The magnetic field is 
rade | produced by a solenoid, to avoid the disturbing 

an iron core. If the solenoid is placed in the 
circuit of an alternator, the phosphorescent spot on the 
screen will move to and fro in a straight line pars passu 
with the current. To show the shape of the curve on the 
Boreen it is necessary to deflect the beam at iin angles by 
a uniformly increasing current, and this is what Seefehlner 
has done. He has devised several methods of obtaining this 
uniformly increasing current. One method may be repre- 
sented by saying that the two branches of a Wheatatone 
eee form the two halves of a rotating ring. Two fixed 
brushes rubbing on this ring, at oppone ends of a diameter, 
will evidently take off uniformly decreasing and increasing 
currenta, which may be used to feed a solenoid at right 
angles to the first solenoid. Further details of Seefehlner's 
apparatus will be found in the Zeitschrift f. Elektrotechnik, 
18, p. 5. 


The Cost of Power in Country Houses.—From an 
estimate of Mr. Gordon Harris, made upon the oost of 
pumping 1,000 gallons of water 100 feet by various powers, 
we obtain the following figures :— | 


1. Hand labour at 18s. per week .. 265 pence. 
2. Horse-power and man a£ 18».  ... гы 420 „ 
3. Gas engine and pump, gas at 4s. per 1,000 
cubic feet ... gis oe "- Ке 144 „ 
4. Small steam pump and boiler, coal at £1 . 075 „ 
5. Oil and pump, oil at 7d. f 070 , 
6. 


E -driven pump worked from a 
lighting dynamo ... m iss jn 045 „ 

from which it would appear 5 may de by far the 
старая power. Much, of course, depends on circumstances, 
Han р" may be the Ws a in some cases, especially 
when the power may be that of some pensioner who must be 
kept, and is happier when he fcels he earns his keep. The 
horse-power ought not to be saddled with the cost of the 
man, for a horse becomes automatic aud does not call for 
attention. We are not informed how much expense for 
attendance is allowed in the steam and gas or oil engine, but 
it is obvious that where the average country house is con- 
cerned, there may be many circumstances to bar the applica- 
tion of modern methods and machines. 
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Rocker v. THE LOR Don ErxcTRIO BuPPLY ООВРОВАТ1ОН, LIMITED. 


(Continued from page 139.) 
THIRD Day— WEDNESDAY, JANUARY 24TH. 


Tue trial of this action was resumed on Wednesday, when Mr. S vin; 
burne was further cross-examined by Mr. Fletcher Moulton. 

WrrNESS was referred to the opening paragraph of the specifica- 
tion, which runs as follows:—" For some time past induction coils 
consisting of two coils of layers of insulated copper wires with a 
common iron oore similar to tbe Rubmkorff spparatus, have been 
used for the transformation of alternating electric currents. By 
means of such transformation electric energy can be cheaply con- 
veyed over lines of considerable lengtb, and be utilised in a number 
of local circuits for lighting and other purposes.” . 

. FrLEeTOHER MouLTON: That, of course, is put in by tbe 
tentee as being matter of common knowledge, not as part of bis 
invention ?—Yes, tbat was common knowledge. 

Bo that sending currents through the primary coil of the trans- 
former and using the secondary was known ?— Yes. 

I do not know wbat you say was known regardiog transformers. 
Mig ES no directions given in this patent with regard to manufac- 
ture ?—No. 

And when you were going to use circuits in parallel you liked low 
internal resistance ?— Other things being equal, low resistance was 
preferable. 

Was there enough knowledge to enable transformers to be made? 
— Oh, transformers were known before then—since 1882. 

And made to produce any effect desired ?—I won't say "any 
effect desired," but they were produced. 

But was there enough knowledge to make a transformer which 
would produce a desired result ?— Yes, І think so. 

There was. The effect of s transformer is to transform, up or down, 
the tension of the circuit ?— Yes. 

If I may pat it so, it either increases or diminishes, in a certain 
provortion depending on the transformers, the tension of the circuit ? 
— Yes, or leaves it as it was. 

And a transformer is an instrument for that purpose, and was 
known ?—Yes. 


And there was a well-known rele of thumb, namely, ratio of 


turns ?—No, that was not known. 

Now, I just want to cite agaipst you the authority of Mr. James 
Bwinburne.— All right. 

You remember the Gaulard and Gibbs litigation ?— Yes. 
witness in it, and gave my evidence in July, 1888. 

1 I had the p of cross-examining you on that occasion ?— 
at is во. 

Mr. FLETOHER MourToN then read several questions and answers 
put and given in the Gaulard and Gibbs trial to show that it went in 
contradiction to Mr. Swinburne’s present evidence as to the state of 
knowledge prior to 1885, and to show further that the witness bad 
stated that the rule of thumb had been known as far back as 1882. 
Having read the passage, Mr. Fletcher Moulton *** in 
1888, you pay vou think this was old, it must bave been, and older 
than 1882 ?— Ves. 

And now you say it is later than 18857 — Les. The question asked 
me in 1888 was asked not so much as regarded transformers, but 
induction, and I made а slip there, and what is more remarkable, 
Lord Kelvin did so also. 

But the whole of that evidence was treating the transformer as 
an induction coil ?—80 far as it did that, it was wrong; it was far 
from accurate. I do not think that the relation between the pressure 
and the number of turns was understood in 1883. 

Well, having got a known instrument, which would raise, multiply, 
or divide the tension of s current, go back to the customer with the 
poles in his house. He could make a circuit for himself ?—Yes, he 
could make what was wanted. 

So that my legislatively protected customer, though obliged to take 
the supply of energy at the potential prescribed, could then divide 
it if he liked ?—Yes. 

And that was known at the time ?—It could have been done if any- 
body had wanted it. : 

In reply to a remark from his LORDSHIP, 

Mr. FLerCcHER MouLTON said thatthe witness had surprised him 
by saying that nobody would then put an induction coil across the 
poles of a parallel main, and he wanted to point out that at the time, 
induction coils were used with even higher power than that. 

WrrNESS said that what he meant was tbat the only electric light 
induction coils extant in practical en ing at the time were 
those of Gaulard and Gibbs. If one of their coils in use in 1885 
were taken, it could be used without alteration for this invention. 

Mr. Егетснев Mourrom than referred witness to an article in the 
- Times describing Faller’s invention, prior to the patent now in 
question. Fuller's invention, tbe article stated, involved an alter- 
nating current in parallel distribution with induction coils. (To 
witness)—There, Fuller proposed to have induction coils with their 

es in multiple arc ?—-No, not in multiple arc, but in series. 

And in this patent it is proposed to have a series of induction 
coils also put across the poles ? — Yes. 

Therefore I may təkə it that 1 distribution taken off at 
any house by means of primary coils across the mains was not new.— 
No, it was not new. 

We have got it, that it was not new to tap parallel mains by a 
transformer whose primary was in multiple arc ?—It was not new to 
propose it. ; 

While the secondary circuit was utilised ? — Yes, while it was 
utilised, or proposed to be utilised. But they were not practically 
useful proposals which] had then been made. 


I was a 
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I am not on the point of whether they were commercially welen 
if they chose to go from high to low tension —People understood 
transformers, but they did not understand the difficulties. 

Oa a question of the meaning of oe a and low tension, Mr. 
Moc tron said they might take the simile of water. (To Witnen): 4 
small waterfall of great height might be as good as a large waterfall - 
of lesser height ?— Yes. | 

It you send elt ctricity at low pressure you require to have he 
conductors but weak insulat ion? — Yes. , 

If you send electricity at very bigh pressure, you require ami! 
conductors, but strong insulation ?—Y es. 

And in any case the p tension in practice is got by balancing | 
the cost of conductor against the cost of insulation 7— Tes; I take . 
itas you say. 
Y And all that was known long sgo—in 1878, or before that?— - 


es. 
Bupposing your generating 
place where you desire to use the electricity, you would have you | 
pressure as bigh as practicable ?—Yes. E 
On the other band, where you are utilising specially in a all area, 
the increased convenience and safety of low pressure make you in - 
clined towards low pressure ?— Yes. 
I have used the words high or low as if they 
absolute meaning. The real fact is, it is a 
lower. You always bave to choose that in w you get the bet ` 
economical results of balancing the cost of u i 
cost of insulation. For instance, aapposing you are distribating, 
say, throughout a very large bui „large enough to mske the 


* 


uA AA. KRAN Аа ж A -—— 


buildin 
ductors of considerable cost, you might distribute, we will ay. °° 


1,000 volts, and then drop down to 200 or 100.— Yes; but 1,000 is very : 
largely used. | 

Oa the other hand, if you are 
miles, you would probably consider 1,000 volts as very low, andsendat - 
20,000, and then d down ?— Yes, that is what the defendants do: 
so that all this qu „ 

That idea of economy by distance at high pressure, and of 
convenience by short distance at low pressure is a very important 
rule of practice in electric distribution ? —Oh, yes. 

But that is not due to this patentee. It was known beforehis . 
patent ?— The desirability was certainly known. 

It had been to do it—to transform up in order to end 
electricity st high tension and to transform down to use it at low | 
езше е as I have said, it had been thought of. It had 

In 


perfectly recognised. А 
further cross-examination, WirNESS ssid he was aware that 
Edison was a strong partisan of tbe direct current, He thcught 
Edison never had a үс» for distribution of al currents. 
But Edison realised that they could transform down an alternsting 
current, and also that a low tension current would be suitable for 
lamps in parallel. Witness was then referred to au article in a 
French technical paper describing a prior discovery. 
What is there in this patent other than what is in that article ?— 
Nothing that I can think of. 
Witness was then referred to an article in the ErgcrRIOAL Raview 
of June 9th, ET Mr. Rankin Kennedy on "Secondary 
Generators" Mr.F er Moulton said it was very important. In 


that article the writer said :—" Having some experience in working 


had a 


the core of the coil was inserted gradually into the coil, and as more 
and more of the core entered ths coil the incandescence of the Maxim 
lamps became less and less, until finally, when all the core was in its 
place the Maxim lamps gave no light at all, yet the dynamo still ma 
at 700 per minute." 

That was acting as a choking coil, was it not 7— Tes. 

The back electromotive force produced by the action of the 
current itself actually stopped the action of the current ?—Yes. 

And that effect of the current on iteelf was all known and worked 
out 15 years before this?— The induction of coils was known, but 
p Hopkinson was the first to point out the property of choking 

в. 

Mr. Movutron went on to read the article: “The insertion of the 
core evidently set up a counter E.M.F. to the E.M.F. of the dynamo, 
and thus reduced the current,” and so on. 

Wrrness: Bat the law as to choking coils was not known The 
laws of mutual induction of coils wero. Dr. Hopkinson published it 
fint in 1885. 

After quoting further from the article, 

Mr. Мосгтон said that the writer told them that if they closed 
the secondary circuit, instead of the Maxim lamps giving no light s 
all, they became brilliantly incandescent.— Yes. 

Mr. Movrrox (continuing to quote): The next experiment was to 
join the ends of the secondary wire. In the first the 
secondary wire had been idle; but in this second experiment every- 
thing remained the same as in fig. 1, the core being out, and the ends 
of the secondary wire joined directly together. On running the 
dynamo now at 700, the lamps were again inoan- 
descent, and on introducing the oore, ſthey were but very slightly 


station was a long distance from bs 


going to send the electricity 0 


^ 


* 


* 
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reduced in brilliancy. Evidently the joining of the secondary wire 
terminals had a powerful effect, as was shown to bs the case u 
breaking the secondary circuit, when the Mexim lamps became a dull 
red, giving no light, and thus by merely making the secondary circuit, 
1 could tum up the light to brilliancy, and by breaking the secondary 
ciresit I could turn the lights down to a dull red.” (To witness): 
pore ааа phate the pn did ч! know it 
you stop & cu going through & primary by 
a secondary opened ?—Yes; or that you could reduce it very 


Moor ron read on: “This ment shows very clearly the 
of secondary generators, and ашу illustrates the fact 

generators have а counter H. M. F. set up in their 
i circuit, and that the secondary currents generated in the 
secondary wire of such generators in their turn neutralise this 
counter LM T. Now, these phenomena indicate a vast objection, or, 
rather, obstacle, in the way of the distribution of electric light by 
generators, because, although the main current is beyond 
of the hand, or of any instrument, it can be reduced to 
d to its maximum, without in any way interfering 
coils conveying it. Suppose a series of seven 
generators in series, an alternate dynamo sends 
h the primary wires of each generator avd all the 
to be open circuit, in this case the counter E. M. F. 
that very little current would pass through tho series. 
wire, а, во that the induced carrent 
and lights, say, three Swan lamps, the current in the 
whole circuit will be because the counter E.M.F. due to 
the generator will be neutralised by the secondary current now 
flowing in ita secondary wire. Now join up the secondary circuit, b, 
through three Swan lampe, the current in the whole primary circuit 
will арып be increased, because the counter E. M. F. of b will now be 
nectralieed, and so on. Every generator’s secondary circuit, on being 
closed, would affect current in all the others, and this without any 
metallic or other connection whatever between the several secondary 
wires or between the secondary and primary wires. 


IHE 


| 


AUER 
liia 


Toming to the plaintiffs complete specification, Mr. Мооттон 
nadisg said :—'" For some time past induction coils consisting of two 
coils of the layers of insulated copper wire with a common iron core 
similar to the 1 been used for the trans- 
formation of alternating electric currents. By means of such trans- 
formation electric energy can be cheaply conve over lines of 
considerable length, and be utilised in a number of local circuits for 
lighting and other purposes. The distribution of electrical energy 
by sach means, has, however, not succeeded in such a manner as to 
эу the requirements of every day practice, because it was not 
pee to increase or diminish the number of points of consumption 

operation, without affecting the working of the others in a marked 
degree, and it was therefore to use mechanically 
Tt devices at the different points of consumption to com- 
pensato for the variations caused by the changes in quantity of 

al energy ussd."—(To the witness): Now Mr. Swinburne, 
that refers to Gaulard and Gibbs ?— Yes. | 

Now Gaulard and Gibbs required a special form of circuit, and 
arg a vH on in series ?—Yes; it is not that they required it, 

t 

Now in the case of transformers in parallel. They can be put on 
an ordinary parallel system ?— Yes. 

The consumer could put one on ?—Yes; I have got one at my 


Mr. Мовттоя ( from the fication): “ Now the object 
of this invention is to make all individual points of consumption of 
diestrieal energy quite independent from one another, all necessary 
regulations being made by or at the generator of electricity. We 
group the induction coils or transformers so as to constitute 

distributing stations or local centres.” (To the witness.) 
Do you consider that to be an essential aah epn is 
not essential. It is not confined to sub-station ation, but to 
transformers in a house, for instance. 

Mr, Моотлтон (reading): The primary coils of the several trans- 
formers of such a local centre may be arranged either in series or in 
(To witness.) The “series” refers to trans- 


Me. Мосттож: “In the former case the secondary or induced 
spires of all the transformers of the respective stations form a single 
local йк irrespective of whether these induced spires are ооп- 
всей up 
vis, when the primary coils of the several transformers constitu 


| 


said he could not zee the learned counsel’s point. 
A tion by Mr. MourroN on the complete 
Specification, the Wrrurss said it was perfectly well known that 
Муз induction coils or transformers you could transform either up 


I believe the words high tension and low tension do not occur in 
the provisional specification at all ?—No, it appears not. 

And they do not occur in the claim ? —No. 

Supporing а man wanted а high tension alternating current, and 
he put transformers on bis poles and transformed up and put his 
lamps which required a high tension in parallel. Is that within the 
patent ?—No, I should not think it was. 

Transforming up and transforming down were both equally well 
known ? —Yes. | 

The dangers of high tension and of low tension in connection with 
conductors of cortain lengths were well known ?— Yes. 

Now 16 had been pointed ont before this patent that it was 
advisable to send for long distances at high tension ?— Les. 

And to send at high tension for the purpose of turning to low 
tension ?— Yes. ° 

Mr. Мосгтои, reading from the specification: “ Now, the electro- 
motive forces of the two coils of a transformer bear a constant ratio 
to one another.” (To the witness): Do you suggest that that is pat 
forward by the patentees as being their discovery ? 

The Wrrness: No, I do not think it is; I think it was their dis - 
covery, bnt I do not think they realised it, 

Farther crose-examined, the WiTNESS said that what the inventors 
elaimed was a scientific arrangement of the transformers to solve the 
distribution question. | 

Ia whst respects do you say we infringe?—In that you have а 
System of distribution with transformers with alternating currents, 
with high tension primaries coupled in paralle!, on about 2,400 volte, 
D 5 supplying lamps, the lamps being in parallel on 

vo 

And do you consider the high tension of the maia and the low 
tension of the consumption circuit both essential ?— Yes. 

We send at 10,000 volts from Deptford and transform down to 2,400. 
What do you call these ? —They are both high tension. | 

Mr. BousFIELD: But we do not know at present whether what is 
sent from Deptford is all transformed by one transformer which 
brings it down to 2,400, or whether there is a series of traneformers. 

Mr. Мооттон : I do not care whether it is by 1 от 20. I want to 
kaow whether itis within the patent or not. (To witness): Do you 
tell bis Lordship that the electricians of 1885 did not know that 
a machine which was sending out current, that was traneformed 
dowp,would work if you kept it at the constant potential ?—They knew 
it would work if kept at the constant potential, but they did not 
know б їп circumstances it would keep the constant 
poten | 

Mr. Bousfield had begun the re-examination of the witness when 
the Court adjourned for the day. 


Еосвтн Day, THUBSDAY, JaNUABY 2brH. 


On Thursday Mr. James SwINBURNH was re-examined with the 
view of showing that the plaintiff's patent contained novelties not 
embraced in Fuller’s invention or in Mr. Rankin Kennedy's experi- 
ments, which he had described in his paper in the ELEOCTBICAL 
Review of June 9th, 1883. Referring to Edison's specification, witness 
said that no sound-minded electrician would have adopted it for 
purposes of distribution. There was nothing in it to show that it 
was necessary, as in the case of the plaintiff's patent, to have a low 
resistance transformer in order to succeed. There had been great 
discussions in the electrical world as to distribution and the siz: of 
the mains, but in 1885 it had settled down to the question of direct 
carrent distribution. The object was to get a system that would serve 
a bigger area but would need reduced weight of copper in doing it. 

. BousriIELD: In Mr. Rankin Kennedy’s paper it is said, “ Тһе 
insertion of the core evidently set up а counter H. M. F. to the E M.F. 
of the dynamo, and thus reduced the current.” He is right qaalita- 
tively there ?— Yes. | 

Bat had he any quantitative ideas on the subject, so far as you could 
see from his e?—No; and there is no indication of the lamps 
being parallel, and no indication of the necessity for low resistance. 
He was obviously not so far as that. 

Mr. James KexwmmrH Dovucias MACKENZIB was next called. The 
witness is about to proceed to America, and was called to give 
rebutting evidence on a point which, it was anticipated, would be 
put forward in defence, INS 

Examined by Mr. Bousrretp, Wrrunss said he was a general 
engineer, but he had formerly been an electrical engineer, and prac- 
tical electrical engineer to the M litan Company. In 1882 he 
met Messrs. Gaulard and Gibbs, and me acquainted with their 
system. They wanted him to take ар their system at that time. In 
1883 there was an electrical exhibition at the Royal Aquarium. 
Gaulard and Gibbs were showing something there, and witness went 
thorongbly into it. Mr. Gaulard himself explained it to him, 
and he hel Mr. Gaulard to carry on his work. There was an 
article in the Execrrioan REviEw of April 21st, 1883, which 
described the apparatus shown at the Royal Aquarium. 16 described 
the two instruments exhibited, and gave an accurate description. of 
them. Witness was associated with the making of the arrangements 
for lighting the Grosvenor Gallery by electricity. The installation 
was completed in March or April, 1885. They used 20 or 25 H.P. 


ев. 
Mr. Восвғгвгр: When did it occur to you to make the Gallery a 
distributing station from which to supply other people with elec- 
tricity ?—16 was about Christmas, 1884, or the inning of 1885, and 
that required a much larger installation. The idea at first was to 
pot down a couple of 100 E. p., but afterwards it was much increased. 
hey did not cease using the Gallery as а distributing station till the 
latter part of 1885. | 
It suggested that prior to the spevification in this case 
this system was somehow being used at Valleries’ premises in 
connection with the Grosvenor Gallery installation. Was it possible 


Е 
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for Valleries to be connected with the Gallery before the date of this 
specification ?— Oh, unquestionsbly no. 

Oross-examined by Mr. Mouton, WrrsESS said he had gone to the 
Royal Aquarium when the exhibition was opened about the 
of 1883, and he entered the employment of Gaulard and Gibbs, when 
their company was formed. The company was formed about June, 
1883. At that time there wae an instal ation at the Aquarium, but 
only for the months during which the exhibition was running. 
After the closing of the exhibition, so far as be knew, Gaulard and 
Gibbs' system was not used at the Aquarium. After they lighted the 
Grosvenor Gallery they supplied current to neighbouring houses. He 
did not think Valleries were the first consumers, and they could not 
come on till quite the end of 1885. There was a Mr. Fesquet, an 
electrician in the service of Gaulard snd Gibbs. Witness did not 
think that Fesquet was at the Aquarium. Не did notrecollcct seeing 
Fesquet until well after the Grosvenor Gallery was under weigh. 
are, es had nothing to do with the installation at the Aquarium ; 
but he assisted at the Grosvenor Gallery in the beginning of 1886. 
In that year, Gaulard and Gibbs undertook to supply transformers at 
the Grosvenor Gallery, and Ferquet was their er for that work. 
Witness started the Metropolitan Ruilway tion with Mr. 
Gaulard about the end of S:ptember, 1883. 

Mr. W. M. Моврвү, electrical engineer, examined by Mr. Bous- 
FIELD, said his practical work with transformers for distribution began 
in 1886. With the exception of Gaulard and Gibbs, no one bad done 
anything practical with transformers before 1886. He bad kept 
himself agar acquainted with all that wae being done to solve 
the question of distribution, and be was familiar with the bistory of 
transformers from the time they were first sug asa means of 
distribution, and even further back than that. At the date of this 
patent there was the low tension system of Edison, which was admir- 
able for small arcas, but was not practicable for large ones. A number 
of people were trying to work out systems for hizh tension supply. 
The only successfal attempt to get the advantages of high tension for 
large areas was the series system. It was the only practical high 
tension system. Electrical engineers were, at the time, on the gui 
vive to find out a system giving high tension distribution and low 
tension supply. Gaulard and Gibbs were working in that direction. 
Practical engineers, however, looked almost with contempt at that 
time on the work then being done. Even when it was proposed by 
the plaintiff's system to solve the question of high tension distribution 
and low tension supply by tbe use of parallel arc lamps, it was not 
generally acoepted. Alternating currente were not understood at the 
time at all, and engineers did not think any practical solution would 
be attained by alternating currente. That was one reason wh 
Gaulard and Gibbs’ attempts were looked upon unfavourably. Th 
system carried them no further in the direction of the fundamental 
requirement of regulation. It gave no control of individual lamps, 
and therefore it was condemned, and the condemnation still held 
pood. It was not effective where they had an indefinite number of 

ps on or off. There was nothing in the article in La Lumiere 
Electrique, of October 11th, 1884, to enable electricians to suppose 
that the use of transformers, whether Gaulard and Gibbs or апу 
other, would be helpful in solving the problem of distribution. 
With regard to the article describing the invention shown at the 
Vienna Exbibition, it was true that the article set out the funda- 
mental requirements of an installation, and it said that the exhibit 
fulfilled those requirements; but it did not show how. The means 
employed to arrive at the results were not given, and an electrical 
engineer would not, by that article, be enabled to understand the 
plaintiff's methods of distribution. The defendants sent a large force 
of electricity from Deptford, and at "Ыы й Square they had a 
number of transformers in l, and the р connections were 
in parallel. He could not distinguish between their system and that 
described in the plaintiff's specification. 

In cross-examination by Mr. Ет.втонев Movutron, Witwess said 
that it might have been in 1885 that transforming down alternating 
currents from one tension to another was c.mmon knowledge; but it 
заа was not common practice, As to the question of infringe- 
ment, the defendants sent up from Deptford & current at 10,000 
volts high tension for the purpose of transmission. 

Mr. Movurrox: And M. Deprez proposed that?—Yes. 

And the only difference is that we supply more than one trans- 
former ?—Yes. 

Bup we had one single transformer and one single station 

hbre, that would be M. 2?— Yes. 
Then you don't on the part that transforms from 10,000 to 
2,400 volts ? —No. ө 2,400 was a new circuit, and from that they 
transformed again. Ia transformiog down many transformers were 
used, and as the demand fell they banked down the num bar. It was 
self-regulating, bat for the purpose of saving energy they could be 
switched off. 

In re-examination Mr. BousrrEeLD, Wrruxss said that as long 
sgo as Faraday it was known that if they had two wires passing side 
by side at a given distance, the induc:ive effect depended on the 
length of the wires and the distance between them. Witha lar 
transformer, they required a considerable length of wire in one ; 
with a small transformer they required a number of smaller coils. In 
his opinion there was no necessity for the patentee in 1885 to instruct 
& workman that the amount of induction he would get would depend 
upon the length of his wires. He wasa workmen in that sense, and 
he pogan to make this transformer in 1886, and had no difficulty in 

ding в, | 

Mr. BousrIBLD: In the particulars of objection there is this pas- 

: No invention wae required to design a transformer which 
would choke with an open secondary circuit.” Ie that so?—Koow- 
ledge wae required which did not exist. What I mean is, 
transformers were in existence which would choke with a 
T current ; but I know no case where it is clear that that was 
rea 


may 
former ? — Ves, but it was 
utilised in the way proposed by the patent. The article in the Tina 
about Fuller's invention would not have enabled anyone, with the 
hse аш knowledga, to arrive at the results secured under this 
patent. 

In the original, unamended specification, do you se any signs, 
taking it as it stood with the original claims, of any want of good 
faith or reasonable skill and knowledge ?—No ; I think it shows great 
skill and knowledge. 

Mr. MourroN: The part struck out related to means for supplying 
an alternating electric current of a tension as constant as pomibls?— 


Yes 
P 288 closed the plaintiff's case; and the Oourt adjourned for the 
J. 


Fur Day, Farmar, January 26TH. 


The hearing of the action was resumed on Friday, when Mr. 
Етвтонев MOULTON the case for the defence. He said that this 
wae a very remarkable E ear His learned friend Mr. Bousfield had 
been defen a patent which had been worked broadcast all over the 


country by the electric lighting companies in existence, and that 
for several . Yet the action was ht only in the last few 
months of o life of the patent, and this action was tried after 


the patent had expired. That made the case a somew 

one. Mr. Bous had made excuses on the ground of the litiga- 

tion abroad. These stood simply on ocounsel's statement, and were 

пое STRUM ME Mr. Bousfisld had no right to refer to that 
gation. 

His LonpsHIP: He has not proved it. 

Mr. Моогтои said no; and, after all, the statement was incorrect. 
Bat even if it were correct, it did not alter the situation in the least. 
They had to go back 14 years in the history of electric distribution; 
and his Lordship had now before him not the results of what was 
done at the commencement of those 14 years, but the results of the 
matured чо and of the gradual development which 
goin on during all those years. Tt doubtless would ad 

ship’s difficulty that he had to go back from the 
adult stage of a great industry to what was almost 
stage; and his learned friend ai pe on that. 
asked the Court to note the developments, and to 
many of them were on the lines to which this patent referred. 


ТЫ ач 
A 


f 
- 


from the individual 
schemes of combined action. That accamulation of kaowledge, 
applied to the new circumstances, would produce striking new results; 
but it did not follow that there had been one atom of invention in 
roducing those new results. It might simply be that that know: 
ge, working on a small scale, had now the opportunity of working 
on а scale, and that the results were due to no new 
invention, no new know , but simply to the 


means 

The change produced by this change of field was most 
marked when went back to the of an 
kind. oo on 5 и к IM afterward ые 
great, that they were inclined to speak of those years as year 
= invention. Asa rule, however, por were only years of great 

lopment. The old know had been pent up in narrow 
limits for its exercise. Most of development was due to the 
change of circumstances, and not to p discovery, and tha 
was а consideration which he (Mr. Filete 
mately entitled to impress upon his Lordship’s mind. 
had been studied at the date of the on & more or less large 
scale for many 


к 
Ё, 
3 
8 
: 
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one which he himself (Mr. Moulton) had studied at college, by Olark 
Maxwell; and all the mathematical intellects, and the in of 
the cultivated world had been оар он electricity on an accumu- 
lated knowledge so thorough and complete, that it formed a science 


by iteelf. But its practical use, except in such a as plating, 
where it was indispensable, was small, because the sources of 


it were chemical, and came from a battery, and those methods wore 
expensive on any large scale of action. But then the great change 
came by the discovery in 1871, or thereabouts, of the dynamo 
machine, by which the work previously done could be produced 
mechanical means. Gramme was one of the first to discover it, and bis 
patent was sent out from belea Paris by pigeon-post in 1870. This 
wasa new , which enabled them to get from an engine a large amount 
of energy, and which showed to man that electricity could bs made to 
go between the engine, the source of power, and any other appliance. 
At the same time that they disc that they could get e d 
from mechanical power, they also found that they could get mechani 
pre from electricity, and thereupon electricity took its 

the world as a great means of transmission of power, and as а form 
of power which could be produced in any quantity, and at а rate 
which depended simply on the cost of coal. Thereupon the q 
arose—Oan it produce light cheaply ? and the aro light which had 
its disadvantages, of course, because of its heat, bat which was 
wonderfully cheap—attracted attention: In 1877 and 1878 that light 
was beginning to take an important position in industrial work. 
large spaces they were admitted to be the finest lights, and were 
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received into stations and all sorts of places, doing a work which they 
still did, and work which it was admitted was very important, At 
the tame time Edison and Swan—and both of them deserve the credit 
af it a mach more manageable light by the incandescent lamp. 
From 1876 onwards they worked at that, «nd in 1878 B iison brought 
out his incandescent lamp, just about a week before the Swan was 
patented in England. When the lamp, which required a ocertaiu 
presare to work it, and which therefore put a straddle betwen 
diffrent conductors to work it, with the advantage that if you turned 
one light cat the others continued to receivethe supply, was devised, 
then there was initiated the idea of electrical distribution. He used 
the word "initiated " carefully. He (Mr. Fletcher Moulton) denied 
that it was am invention. What it smcunted to was this, that what 
one could do in his room was so impo:tant that other people, who had 
sot the skill or the means of doing it in their own rooms, would say— 
We will da it by combined action. Во that when it was suggested 
thet there should be lines through а town kept at certain tensions, 
going through each house at certain tensions, so that the people could 
put their lamps across these lines in multiple arc, it was not 
an invention, but something that Ediscn and others had already done. 
He ace Fletcher Moulton) would refer to the analogy of water. 
Is aiden times each householder provided bimeelf with water, but to 
get it to the m the house he pumped it up thrcugh the diffsrent 
storys. But supply of water was so important that it led to the 
construction cf waterworks. They did the pumping. The works were 
constructed in some neighbouring hills. The water was delivered at а 
certain preesure to each of the houses, and there was no invention in 
that ~The suggestion that a town shoald be supplied in that way 
was an excellent piece of advice, but it had no connection with 
invention. It gave every man а pipe into his house in which the 
water was under pressure. It ob the man to pay water rates, and 
in retara for those he was allowed to use the water. Suppose a man 
had mid, " O2, I will take out a patent for supplyiog water to the 
upper storeys; you used to pump up to the upper storeys, but I will 
take a pipe up and so provide supply to the upper storeys” What 
would be the answer to any Soplo tioa for a patent for that? It 
would be that this was intended to b3 done by water under pressure, 
and that it was no invention to do that with water under pressure 
which was being supplied in that house. There was no novelty unless 
they changed the source of power. If the Court would bear that 
analogy in miad, he would pase 


only thing they contemplated was electrical energy 

| energy might be sent into houses in 
кей way as that every individual might have it under his own control 
jest as ho had the water under his own control, and that Parliament 
would not allow any company to interfere with that control. That 
showed that the knowledge of that day was such that it wae perfectly 


recognised, that by generating stations you could give supplies of 
electrical energy just as you could gire supplies of water; and, 
therefore, the anslogy between water and electricity held good to that 
extent, That was all that Parliament would permit; and that was 
a general act, It did not go into the question of how the thing could 
be done, but it did say : It you cannot deliver as energy, if you have 
lo deliver as light, we do not give you power; we give you li to 
deliver energy.” Bat in the following year, on the demand of an 
immecse nember ef applicante—showing the amount of attention 
dien to it—the Legislature had to force the problem of how they 


orders under the Electric Lighting Act they 
made detailed regulations. What did they decide? They did not 
confine themeelves to saying what systems might be used. They 
mentioned two systems, and any other that they might approve; bat 
tee only one they worked out carefully was Edison's ides of distri- 
bating electricity at a definite pressure jast as water was 
distribated at a defnite pressure. They worked that out 
та completely, and they stipulated that if a person chose 
bat method, then he must undertake that at two poles in a cus- 
овер house there should be a pressure which should be what was 
% standard pressure, and the company was not to ask what the 
* did beyond those poles. Now how could he draw it off? 
1 could only draw it off by straddli It was a felony to do it 
му other way. That was in the knowledge of the time, and was 
eod rightly recognised. as being the supply of electrical energy 
which lett the customer free to use it aa he liked, the electricity 
being taken by straddle at those two polee. Thus there was this new 
e of electrical installed throughout a town, and everybody 
a € to look upon those two poles as being a machine givi 
energy at that potential He (Mr. Fletcher Moulton 


i 


would submit with the greatest confidence to the Court that there 
was not, and could not be, any invention for using those two poles for 
any purpose for which an electrical machine had been used before. 
He might call it а new statutory machine. If they had to get an 
invention, they had to get a machine to drive it. It could 
not Ъз suggested that to put а motor on the two 
les was an invention. It was using a new source, 
cause until the statutory powers bad been given these things did 
not exist; but these things came into existence and were legislated 
for merely as sources of electrical energy. Н з submitted to the Oourt 
that the then position of distribution in electrical kaowledge cat cut 
distribution absolutely from being ал element of invention. They 
had to start behind their poles if they were to have an invention. 
Let his Lordship see what that meant. These transformers—if he 
might put it so—were dead things. They could or ly work from a 
source of electricenergy. Bat it was said that the poles were never 
thought of as a source of alternating current at constant pressure. 8» 
little was that trae that both were separately legislated for in 1883. 
The alternating current was ised as the cheaper, although not 
so cheap for plating uses, and it could not be used in those days 
because continuous current was required. The consequence was that 
continuous current was first treated, ani was rather petted 
because it was felt to be more generally usefal. But the alter- 
nating current, be ing cheaper to make and more usefal for other thiogr, 
wae separa'ely legislated for and separately described. Woll, these 
transformers had been used with alternating machines, and pat on 
the poles of such machines; and so they had got their statutory 
alternating machine and put their transformers upon it. Where was 
the invention? They had only used a different alternating machine. 
Yet here came this patentee, and said, Oh, people did not do this 
before.” Very well; but people did not 1 ave this statutory machine. 
Farsday had not a statutory machine in his own laboratory; nor had 
other people Giramme's machine un' il Gramme invented it. Во that, 
down to that point, he would submit that there was no invention, 
and that this was a claim for drawing off electrical energy simply 
by straddling transformers over the main, and that the attempt 
to drag in something more was not in the claim. Bat what did the 
plaintiff вау beyond that? They said, " Yes; but we put on our 
lamps in parallel in the secondary.” Ia reply, he (Mr. Fletcher 
Moulton) would say that the plaintiffs claim was not only 
for ekcctric lighting but for any purpose, and could they my 
that putting lamps in parallel on a circuit was going to be 
held for 14 years? They said tha’ it was the secondary circuit of 
an induoticn coil; but one of their own witnesses had to d the Oourt 
that that was the way they were put on by Gaulard and Gibbs years 
b: fore. То tell him (Mr. Fletcher Moulton) that з was not to use 
his secondary circuit, which there was no invention in getting, for 
any purpose he liked, for sendiog the current through a group of 
lampe, appeared to him ludicrous. Bat tho plaintiff said: I told 
you it was much wiser to use it in this way." Totell bim that was 
not an invention. Where was the investion? He (Mr. Fletcher 
Moulton) had the right to use the secondary current for any purpose 
he wanted. The plaintiff said that he must not put lamps in parallel. 
Why? The plaintiff also claimed the position of the transformer. 
But that claim was impossible, for machines in that position were 
contemplated by the Legislature, and legislation was the most con- 
clusive evidence of common kaow Therefore he sub- 
mitted that there was no invention in this сме. There 
was notbing original. An induction coil had always been 
a thing which multiplied up the tension in the primary circuit, 
or divided it down ; that was transforming up or down. Mr. Fletcher 
Moulton quoted from the evidence on the questioa of common kaow- 
lodge, in 1885, of instruments that would raise or lower the tension, 
to show that they were known, and that the legislative customer could 
make his own circuit at whatever tension he Tae plaintiff 
had relied on the words “system of distributjon.” But systam of 
distribution was simply scale, and scale did not mik» patent. Ifa 
man could do this thing in his own house with half a dcssn lamps, it 
might be multiplied a hundred times, bat they did not get nearer an 
invention. If merely to do a thing on a large scale would render a 
pus valid, then company promoters would be the greatest inventors 
the world. To assert that tho mains were to be high pressure, 
and the transformers low pressure, was merely to state scale of 
pana It the standard pressure was allowed to bs 10,000 volts 
у the Board of Trade, they could turn it lower in certain lamp3. 
If it could be said that this patentee pointed out for the first time 
the advantage cf saving copper by distribation at high tension, 
there would bs somethiog ia this claim, bat Edison and Deprcz both 
hid pointed out that it wae best to distribute at high pressure. Во 
that, taking into account the then knowledge of machines, the defen- 
dants were only using kaown machines, which were in known use and 
in known ways, and the then knowledge was such that they were 
only using them for their ordinary purposes. The witnesses on the 
other side bad admitted that the drawing off from el mains and 
using the current in the secondary was old. Both Mr. Swinburne 
and Mr. Mordey had admitted that to be old, and yet that was the 
real invention claimed in the specifl ation. The shortest way to 
describe that to an el:ciriciun wculd be to give him Brush’s fig. 9. 
One saw at once how he meant to keep the tension constant by the 
way їп which he arrang:d his parallel mains. Toat showed the pur- 
pose to which he wss applying himself. 
ш онш Does an incandescent lamp r quire an alternating 
curren : 
Mr. Ёт®тснв Mourrox said that it was equally good with either. 
Why in the world should it not ba used for a group of incandescent 
lamps? Nobody could say that there was any invention in substi- 
tutingit. The plaintiff said that any fool could have substituted it, 
but that he would not have known how good it was. That was all 
that the plaint,ff's wi'neises c.uld say. Could anyone say, "Mr. 
Smith, you shall not put lamps in parallel on that ci.caif, because you 
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never did know how successful it would be.” When Brush showed 
one even you could not limit it. They could do what they liked with 
the appliances which science had given to them. It was no answer 
to say that it would be а greatanocess if they used it in one way, and 
not а suocessif they used it in another way. А new use for an old 
thing was not subject matter for a patent. Here they had the very 
thing applied to arc lights. That was suitable for incandescent 
lamps—why should it not be put on if it was suitable for 
incandescent lamps, and why not for a group of lamps? 
It seemed to him (Mr. Fletcher Moulton) that Brush told everything. 
The answer was that at the time that Brush wrote people were 
ignorant. There must be novelty in а patent. He was told that Mr. 
Brush thought of working with s constant current machine, but he 
(Mr. Fletcher Moulton) did not see that, because Brush said Lis 
lamp could be used for alternating machines or not. That seemed to 
him absolutely fatal. Referring to Fuller's article in the Times, Mr. 
Fletcher Moulton said that Faller told his intelligent readers how 
to arrange their mains. It was admitted that what Faller told them 
was l distribution. They tried to say that if you looked at the 
lar formation it would be seen to be a bad ope. It would be 
seen that this was a general method of doing it, and the next matter 
he would touch upon was Edison, which was, in his view, exceeding] 
important. Edison did all that the patentee in tbe present case 
and more. What Edison did “more” was very difficult, bat Edison 


did it fairly, and the witnesses who would be called on behalf of the - 


defendants would say that this " more” would have eucceeded. But 
beyond the “more,” which might bave encountered difficulties, 
Edison, as he should submit, did all that the patentees in the 
present case did. ison was always a great entbusiast for the 
continuous current. He wanted to get the advantage of distributing 
at high tension, but he had not а machine which would transform 
down a continuous current. Edison said, "I want to transform 
down, but I cannot do so because I have no instrument which trans- 
forme down with continuous current; I must make it into alter- 

* And he produced a high tension alternating with a low 
` tension, so that he did all that the plaintiff did, and more. 

His Говрвнр: Was the effect of this that he transformed down ? 

Mr. Мооттон: Yes. 

His LoBpsHrP: And was he successfal ? 

Mr. Movurom: Oh, absolutely. And the important thing is, that 
when he has transformed down, he treats it as an incandescent 
light circuit of constant pressure, and he puts his lamps in 

His submission was that Edison did all that was 
the plaintiffs specification, and more. The transform- 
ing down and using in lel were all to be found in 
Edison. It could not be that patting lamps in parallel on the 
secondary of transformers which transformed down was novel. What 
the pasne claimed was that they had invented a system by which 
the tension was made as constant as possible. Ia the circumstances 
that looked like a claim, and his submission was that it was 
bad. It could not be said that it was novel to put incandescent lampe on 
the secon of transformers which transformed down. If that was 
not novel, why should not a man teke a transformer which trans- 
formed down, and 


could not see how that could add to the patentable character of the 
thing. The plaintiff seemed to put it thus:—That a man would not 
have known that putting on more lamps would not spoil the light 
of the others. Well, all he (Mr. Fletcher Moulton) could 
say was that he would soon have learnt it. Realising the 
result of arrangement, when there was no novelty in the arrange- 
ment, was not patentable. It was a new doctrine to him that judicial 
cognisance was to be taken of English electricians as being more 
ignorant than those of other countries. dison showed them the 
AA tension constant and the low tension constant, and he did not 
think it necessary to tell English engineers that there was a constant 
relation between them. Deprez unquestionably treated it as a thing 
of common knowledge. It was only when the thing came into Court 
that Zipernowsky and Déri told the world everything. Apart from 
this there were books written on the subject, and the rights of 
the public were not based on the suggestions of people 
to learn the knowledge which existed. Mr. Fletcher Moulton 
then read and commented on the plaintiff's complete specifi- 
cation. Referring to the passage "but the distinctive feature 
of our system of distribution is that each group of induction ooila 
or transformers of the several stations of second order shall merely 
constitute branch circuits of the main line for the primary current, 
vis., the primary circuits of the several local centres, any one of these 
being taken as a whole, are connected in maltiple arc,” he said the 
patentees might have said that the distinctive feature wae admitted 
to be Brush's fig. 9. A man did not get a patent because a curious 
phenomenon took place. | 
At the closs of his speech Mr. Егвтонив Mourron called evidence 
for the defence. 

Lord Kym was the first witnesscalled. In answer to Mr. FLETOHER 
Mou ron, he said be had taken great interest in all economic develop- 
ments of electricity during his lifetime. He remembered the 
first Electric Lighting Act in 1882, At that time the idea of distri- 
buting electricity was very prominently before the public mind. 
The ordinary method of distribution proposed was called parallel 
distribution by alternating currents, and was actually carried into 
effect in 1882 in the Health Exhibition and at Cambridge. The 
characteristic of distribution in parallel was that the tension at the 


poles remained constant, or as constant as cculd conveniently be had, 
A transformer was not a new name for an induction coil. It wasanam 
about 17 years old. It was known that induction coils would trans- 
form up or down, he thought, in the years 1850 or 1860— certainly long 
before 1885. The laws of induction were known and calculations made 
from them by Maxwell in 1868, and by electricians ever since. Then 
was nothing with regard to the behaviour of induction coils that wy 
known now that was not kaown in 1868. Improvements had bæn 
made on the v earliest induction coils, especially on the sab 
division of Ње coil—that was made cartainly before 1870. Ol cours 
new needs, bat thoss 


was no novelty in substituting for an arc lamp 
incandescent lamps, such as were used in 1882, in 
incandescent lamps were not known at the time of Drush's specifics. 


in the p being 
put across the poles was kaown before the date of the plaintiffs 
specification. 

Mr. FrLsroHza Mourrom: Would it be kaown that that would 
multiply either up or down the tension of the circuit ?.—Perfectly 
well known. 

Mr. Mourros: Was there any novelty, then, in the consume 
getting a circuit of a different tension to his primary ?—No. 

Do you бой anything in this specification which, in your opinion, 
was novel at that date ?—1It may have been novel in the sense of not 


baing generally known, but not novel to a with solentific 
knowledge. Any person who was versed in Е or Faller would 
know that there wae novel in it. 

At this stage the farther was adjourned until Monday. 


The hearing was continued on Monday, Tuesday and Wednesdsy 
this week. Lord Kelvin was re-ex by Mr. B»usfleld at m 
rw suene ee also given by M. Emile Fesquet, Mr. 8. 7. 
de ti, and Mr. E. Oollins of the Patent Office library. Mr. 
Fletcher Moulton, on Tuesday afternoon, commenced his summing 
up for the defence, which also cocupied Wednesday's sitting. The 
Oourt adjourned until Thursday. 


Messrs. Tonner & Sons v. Ввтиѕмиар. 


In the Queen's Bench Division of the High Court of Jastice са 
Tuesday, January 23rd, the was resumed before Mr. Jastice 
Mathew, sitting with Prof. A. B. W. ата assessor, of 
action in which Mesers. John Turner & Sons, of ton, Manchester, 
electrical engineers, sued Mr. Thomas James Brinsmead, of London, 


E 


course of erection at Maitland Park, Haverstock Hill, London, N.W. 
Defendant ccuaterclaimed, and set out in defence that plaintifi 
agreed on November lst and 3rd, 1897, to p natruct the lift according 
to their specification, the whole work and material to be of the best 
description and quality, completion to be by February 1st, 1898, to 
the satisfaction of defendant's consulting engineer, and the officials 
of St. Pancras Vestry, and of the inspector of the Insurance Oom- 
pany. Defendant pleaded that the lift was not completed by the 
contract date or within a reasonable time, that it had not been 
completed up to November, 1898, that it was defective both in 
design and construction, dangerous as well as useless, and could not 
be passed. On January 23rd, 1899, defendant notified | 
remove it, but as that was not done, he removed it bimsell und 
employed another contractor. Defendant's counterclaim, which 
amounted in the total to £868 8s., included £515 17s. for the варріу 
of a new lift by the Otis Elevator Company, exclusive of cage and 
Bostwick gates. | 

Mr. Bousfield, Q O., and Mr. Neill, instracted фу Messrs. Richards 
and Harst, solicitors, of Ashton-under-Lyne, appeared for the ag" 
tiffa; and Mr. Jelf, 0.0, and Mr. J. Eldon Bankes, ini truoted by M. 
Muskett, for the defendant. 


The case came on originally on the 11th ult., the opening day d 
the Hilary Sittings, when the learned judge suggested the ty 
of his having a scientific gentleman ass with him as месно, 


and this being agreed to, Prof. Kennedy was selected by consent of 
the parties. 
Oa the 23rd ult. the evidence in support of the counterclaim was 
first heard. 

Mr. Вовввт A. Вмттн, consulting engineer, who had examined the 
plaintiffs’ lift on March 3rd, 1898, gave a detailed criticism of the 
apparatus. Witness found the speed of the winding drum oom 
paratively slow; tbat of tbe motor was higb, and in consequens, 
gearing had to bs used. When tbe lift was s‘ill the mctor э 
rest, and some mode of starting was required. The whole idea 
the lift was automatic. Ia workiog, the passenger bad to pres 
buttons. One button had to be pressed to bring the lift to the floor 
at which the passenger was waiting, and another to mark the floor to 
which he wished to be taken, and on reaching that floor a gate qr 
matically opened, bat that gate could not be opened unless the 
wae behind it. On the passenger going into the lift, be 
another button, which set the lift in motion. Witness saw 20 
indicators to show which buttons bad to be pressed. The 
had to find out whether the lift was above or below him. There was 
apparatus placed on each floor, which could be worked from any #00, 
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apparatus connected with the buttons was in the basement. 
itch regulated the direction in which the lift was to 

and this pendulum swung to each side according to the button 
, and on swinging in that manner it came into contact with 
metal In his (Mr. Smith's) opinion, that was not a good 
pendulum was likely to , and had only the force of 

to bring it back to the perpendicular. When the pendulum 
into contact with those side pieces of metal, it sent a current 
pilot , Which worked оё зт apparatus and also started 
motor. The apparatus of which the pendulum formed a part 
leased against the wall at a considerable angle, and that was not р А 
Witness considered the voltage—200—too low. Не did not consider 
that the part of the apparatus just described would work for more 
Фал a few times. The winding drums were 6 inches in diameter, 
was too small for the size of the ropes; the diameter should 

78 inches. There were no grooves on the drums, which 
E N as dangerous, the ropes being §-inch diameter. 
't think that if the broke the apparatus for 
progress of the lift would have any effect whatever; it 
instrument supported by a cord. If the ropes broke, the 
i down would break that cord, and it was assumed that the 
then drop, and the other end, being sharpened, would fix 
the wooden runners. But witness did not think that 
the case in action, because the iron would only enter one 
of the ranner, and broken out by the weight of the lift. If there 
another piece on that apparatus, so that it would grip the ranner 
oa two sides, it might sucoeed; but under the conditions he saw, 
witness did not consider there was absolutely any protection for 
haman life, or against fire or dust, and the whole thing was exceed- 


ingly fragile. 

Mr. Monaan WILLIAMS, another expert, who had made three 
эг ter oa the lift, endorsed the views of the previous witness, 
with whom he entirely agreed. The lift was liable to overrun, owing 
to the fact that wooden pulleys were used. The lift had to him (Mr. 
Williams) the appearance of a laboratory experiment. He re 

as exceedingly clever and ingenious, but he thought the 
OP QM too e for prac T use. е 

. 0, Е. Quicxs, defen s consulting engineer, iven 

À g gi 


evidence, 

Mr. Frascrs A. WiLKIMSON, to the St. Panoras Vestry, 
deposed to an examination of the lift, which he made along with Mr. 
}aicke, on November 15th, 1898, They moved the pendalum to one 
nde with а pencil, and the lift rose to the roof of the building and 
junmed there. Witness then left. | 
Bump, the defendant, said he wished to open the build- 
ings in March, 1898, and desired to advertise the lift as well. This 

unable to do, and he had to employ another contractor. 

The hearing was then adjourned the next day. 
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At the resumed hearing on Wednesday, the 24th inst., 

Mr. Өтовов Avm rasp, plaintiffs’ electrical engineer, said that he 
énignsd the lift in dispute, and saw it erected. His firm had met 
several of the obi actions which the defendant made to the apparatus. 
There were a number of trials of tbe lift, and it worked satiatactoril А 
Witness was present at defendant's trial on November 15th, and 
Brinsmead When first 
went wrong through damp, 
and that trial could not be carried out. Mr. Quick approved of 

details in connection with the brake ; he also said he thought 
agood job had been made, but that some parts were too strong. 
oe explained the working of the 


the lift had jammed in the roof, he asked defendant for particulars 
of say defects, but none were supp Witness had made several 
trials of the safety apparatus for use if the lift ropes broke, and the 
apparatus worked quite well and arrested the progress of the falling 
Ш within 4 inches. He had seen other lifts fitted with similar 
басм. He did not think it possible for the pendulum switch to 
Kick м had been suggested, as only a small current—about a quarter 
ы ampert—was passing. 
Mc. Јони Huwerr, practising as consulting engineer, and consult- 
ing engineer to the Corporation of Chatham, who examined the lift in 
аы, 1899, in company with the previous witness, said it then 


very well, stopping within 1 inch or 1j inches of tbe proper 
levels, It was a ee design, and one which witness dered 
quite practical. general workmanship was good, though there 


prac 

Were little things which might bave been improved. He saw no reason 

why contacts of the pendulum switch should stick, and there would 

— en eed and enel Vue 

er wou req to e the pressure 

ty cient to ensare озо pred sty The main motor worked very well. 

he had had experienc: of these lifts. He 

do practical experience of a pendulum reversing switch such 

un. If he had been in the engineer's position, he would have 

the thrast bearing with a larger surface, The b:x of black 

for lubrication was rather & rough device, and, except in crane 
Work, witness had never seen such an arrangement. 

Mr. Атвввт TURNER, one of the plaintiffs, said that in Jaly, 1898, 
ke тм the defondant’s flate, and saw the lif; workiog. It was not 
thea fished, and the wheels made а little noise; otherwise, the lift 
waked м witnessexpected. Defendant complained about the vibra- 
tion, aad it was decided to remove the wheels and put the motor 
direct on to the drum shaft. Witness saw the test on November 15th, 
when the lift worked very satisfactorily. Brinsmead's only comment 

it seemed rather slow, but as regarded the starting and 
topping, he was satisfied with everything. The contract 


speed was 30 feet, and that was the speed of the lift. That which 
defendent had in now was 90 feet. After November 15th he 
мант) did not see Brinsmead at all. Mr. Quick, acting as 

efendsnt’s consulting engineer, for a year or a year and a half acted 
as the London agent for witnese’s firm, but they were not satisfied 
with the volume of business, and gave notice to terminate the 
arrangement. 

Mr. Henry Ниввквт TURNER, another of the plaintiffs, said that 
the only objsction raised to the lift was that it was unreliable. His 
fiem 5 and was always ready, to remedy any defects uader their 
con ; 

B:veral of plaintiffs’ workmen engaged in the erection of the lift 
and who had been present at the tests, deposed to the lift working 
very satisfactorily at all the trials. 

Mr. Onas. Barman, who had been caretaker at the defendants flats, 
said that on November 15th the lift worked very well. Witness, his 
wife, and his little girl, worked it, and it never failed to work at any 
time. After November 15th the fuses were handed to witness by 
Mr. Avayard. 

Oross-examined : He should imagine the lift went up Hundreds of 
leon but he never had permission to allow any of the tenants to 
use it. 

The evidence baing concluded, his LompsHrP said he thought it 
would be a convenient coarae that he should have the assistance of the 
Assessor's views on the technical questions, each side could then be 
informed of the result, and the rest of the case might thereafter bs 
3 before him (the Judge) without requiring Prof. Kennedy to 
attend again. 

Mr. J. Егрон Bankes said he was quite content to leave the 
technical question on the evidence, as it stood, for the consideration 
of the Assessor. 

It was accordingly arranged that an opportunity should be afforded 
Prof. Kennedy of inspecting the various portions of the lift which 
had been dealt with in the course of the trial; and Mr. Neill, on 
behalf of the plaintiffs, agreed to the course. 

The further hearing stood adjourned. 


WESTERN AND BnaziLIN TELEGRAPH OCOMPANT, LIMITED, v. 
Sours AMERICAN CABLE Company, LIMITED, 


Мв. Jueticn Кемкарт had this case before him in the Q 1een's Bench 
Division on Tuesday. 
Mr. Lawson Walton, Q.O., and Mr. Bankes, appeared for the 
rma ma Mr. Joszph Walton, Q O., and Mr. Scrutton, for the 
an 


there wae a balance on the account due to defendants. The main 
question to be determined was the true construction of the agree- 
ment. The plaintiff company was registered in 1873, and about the 
same mns the Brasilian Submarine Company, Limited, was formed. 
The plaintiff company had its cables constructed along the coast of 
Brasil, starting at Peroambaco and connected with other porta to the 
north and south. In that way Pernambuco on the north was con- 
nected with Monte Video on the south. It was a marine cable, and 
was therefore independent of the local internal lines of telegraphic 
communication which were the property of the various Governments 
through which they passed. The Brazilian and Sabmarine Telegraph 
Oompany had cables passing from London to Lisbon through 
Madeira, Oape Verde Islands to Pernambuco. A telegram from 
London to Monte Video had thus first to pass to Pernambuoo by the 
Brasilian Submarine Company, and then to. Monte Video. by the 
plaintiff; cables. For some years there was an interchange agree- 
ment under which they divided between them the rates up to 
Pernambuco, and thence onwards to the destination of the 
message. That arrangement led to a deal of friction 
from time to time. There were practical difflonlties іп adjust- 
ing the questions between them, and ultimately, in 1889, they 
went iato parinership. They made a pooling agreement. The whole 
of the traffic of the two companies was put into one , and the 
profits divided in the ratio of 54 to the Submariae Compan 
taking 54 per cent., and the plaiatiff company 46 cent. T 
state of things existed from 1889 to 1893, but in 1891 a new factor 
was introduced into the Trans-Atlastic and Sabmarine Telegraph 
system by the construction of a new cable. Prior to the year 1891 
there was a cable connecting Cadiz, in Spain, with Tenenffe and 
Senegal in French West Africa, and in 1891 the defendant company 
rojected a new inter- ocean cable connecting Senegal with Pcraam- 
uco. They were registered in the same year as the South American 
Oable Company, Limited, and thereafter there were two alternativo 
routes to South America. The defendant company, however, had no 
liao to Monte Video, which was the chief port to which cables 
were sent, and agent at Pernambuco had for a few 
days to despatch the messages from there to their destinations 
over the plaintiff company’s system at ordinary rates. The plaintiff 
company, however, decided not to take any more of these messages, 
and for a considerable period there was no connection whatever 
botween the plaintiffs’ system and the defendant company, who, 
however, sought to bring about an arrangement, and ultimately this 
was effected. It wae necessary first of all to arrive at a partition 
between the rate for the carriage of cables to Pernambuco and the 
rate from Pernambuco to the different on the plaintiffs’ system. 
Hitherto, owing to the arrangement between the plaintiffs and the 
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system, and that partition was the bas 
negotiation between the two parties and the Berne Convention, and 
tbe defendants were given to understand that the rates charged 
would be based on а calculation with reference to the 
(xisting interchacge between the Submarine Company and the 
plaintiffs. The proportion, which was originally 46 and 54, had been 
altered to 48 and 52. In December, 1893, a contract was sent to the 
Colendants, and it was intimated that if they used the services of the 
plaintiff company it would Ъз at the 1a*e of 3 02 francs per word for 
Pernambıco to the different stations mentioned, and on December 
2903 defendants accepted the proposal, and had utilised che lines 
ever since, Although they grumbled that they were not properly 
treated, they had not terminated the agreement, which they bad a 
right to doatany time. Defendants had no enjoyment of the receipts 
from the local traffic, and there was a sort of intimation that they did 
not eccept the plaintiffs’ assurance that the proportion of 48 and 52 
was really the proportion applicable to their rate. In February, 1895, 
it wae intimated to them that the arrangement was confined entirely 
to international traffic. There was no reply to the letter, and the 
defendants practically accepted that position by continuing to send 
their cables. Defendants some considerable time afterwards asserted 
that they were entitled to be partners in all the local business cf the 
рит company, and suggested а resort to arbitration. O1 Novem- 

26tb, 1897, plaintiffs set out the full account, showing a balance 
for the March and Jane quarters in their favour, and repeating the 
terms on which they had carried defendants’ traffis in the past, and 
sta'iog that they were the only terms on which they would carry it 
for the future. No reply was received. The balance stood at £475 
194. 18. Defendants refused to pay, and by their counterclaim they 
asked that the account should be made out on some new basis which 
would credit them with a larger proportion of thie interchange of 
traffic, во as to liquidate the amount claimed and leave a large balance 
in their favour. 

Mr. Joszru WALTON said bie case was that the plaintiffs’ charg s 
for delivery of messages from Pernambuco were not 48 per cent., and 
there was no word in the agreement which indicated that. It was a 
vain delasion to go through the form of dividing this up as between 
the plaintiff company and the Sabmarine, because that was not what 
they did at all. They each got a certain share of the common fand. The 
agreement between the plaintiffe and the Submarine Company did 
not deel with through messages separately. It provided for a certain 
allowance to each, in respect of that which each contributed. Leaving 
out the local traffic on the eastern side, what the Submarine con- 
tributed was the service to Pernambuc>. What it got paid wasa sum 
which was measured by t 52 per cent. of something which was 
put into the common purse, What the plaintiffs allowed was no? 53 
per cent. of the receipts of the through traffic, Lut that 52 per cent. 
plas something more. 

The Junas: I suppose it is correct that, if there are three sets of 
remunerative work done between tho two companies, first the purely 
local traffic of the plaintiffs, secondly the purely local traffic of the 
Sabmarine, and thirdly the Oceanic traffic; in regard to each of these 
taken separately for the ycar 48 per cent. is the proportion taken by 
one and 52 by the other. 

Mr. J. Watton said that would be so, but the local traffic on the 
American side was put ia only by tho plaintiff company. The through 
messages were earned by both. Of course, if the defendants had 
committed themselves to the figures mentioned, there was an end of 
the case; but they bad not. Thecontract was that they should get 
tbe same proportion in of whatthey did as the Ba ne 
got for what it did. The of 52 and 48 had no relation to 
mileage, or to the rates charged. There was no allocation of figures 
in the contract. What defendants claimed was to be treated as 
the Submarine was treated. 


His LonpbsnrP said, though there was a good deal to be said for 
the defendants'contention, yet he was clearly of opinion that 
the plaintiffs were right in their construction of the contract. The 
arrange mont only referred to international traffic, and did not admit 
the defendants to the advantages of the pooling agreement with the 
Sa Company. He must give judgment for the plaintiffs on 
the claim ard the counterclaim with costs. 


CORRESPONDENCE. 


& Inductor " Alternators. 


Referriog to the illustrated article in your last issue on the 
Le.cester Corporation Electricity Works, I fail to see why 
ps call the alternators there described “ inductor machines." 

‘hese machines do not in any way answer to the definition 
given by such an authority as Prof. Silvanus P. Thompson 
in his patent of 1883, where he says, "In my improved 
‚ Machines the field mugnets, however excited, are fixed, the 
armature coils are ulso fixed. Instead of rotating these I 
rotate between them inductore, which may oonsist partly of 


. rotation magnetised by passing near t 


iron or other magnetic material and partly of non-magnetic 
or of non-metallic matter.” 

These inductors, he goes on to say, “are during their 
poles of the field 
magnet and thus made to act indactively upon the armature 
coils.” 

Mr. Mordey defines an inductor in his patent as “the 
arrangement of a field magnet of laminated i iron having a 
number of armature coils on its poles or projections, in con- 
janction with laminated iron masses caused to rotate in close 


proximity to the field magnet poles for the purpose of varying 


the magnetic induction.” 

The Ganz machine appears to have simply a rotating field 
magnet with an absolutely distinct armature of such con- 
struction that it precludes the exciting coil entering it. The 
fact that the single exciting coil does not revolve with the 
poles does not make the machine an inductor; if it did to 


revolve, nobody would think of calling it one. 


Percy Rosliag. 
January 29th, 1900. 


[The application of the term “inductor” to machines such 
as those at Leicester is a matter of universal practice. In 
our description of Mr. Mordey’s new inductor alternator, 
Vol. 39, p. 416, 1896, we gave the following definition :— 
An inductor machine . . . . belongs to the class of 
alternators distinguished by having the conductors fired, 
both of the armature and of the exciting circuit, the E M.F. 
being prune by a variation of the magnetic flux, brought 
about by a movement of a portion of the iron of the magnet 
circuit.” Mr. Mordey, by the way, who himself calls the 
above machine an inductor alternator, is one of our oorre- 
spondent’s authorities. 

Prof, Thompson is in agreement with Mr. Mordey, for in 
his well-known Polyphase Electric Currents,” second 
edition, p. 79, he says: —“ Some, of the type known as 
‘inductor’ alternators, have no revolving oopper, the 
revolving ‘inductor’ being of iron or steel only”; and 
on р. 111:—“An ‘industor’ machine, meaning one 
having no copper on the revolving part.” 

The last statement concisely sums up the matter, and is 
identical with our own view. The faot that the single 
exciting coil does not revolve with the rotor makes the 
machine an inductor alternator.—Ebs. ELEC. REv.] 


The Use of Rubber-Insulated Wire in Steel Conduits. 


I am very sorry for Mr. W. H. Isherwood, but I did not, 
in my 1897 papers, allow that 800-megohm wire was best 
work,” nor do I now assume that it is the standard grade in 
insulating conduit work. I only regret to hear Mr. 
Isherwood and others use it; but the makers of the conduit 
originally claimed that this grade was quite high enough, a 
point which I wished to disprove at the time. 

The last ph in Mr. Isherwood’s letter is a mere 
quibble, and does not call for any reply. . 

Y. Zingler. 


Information Wanted. 


I should be much obliged if any of your readers could 
inform me on the following points :— 

(1) What constitutes a non- inductive coil ? " 

(2) What other methods are there of making a non- 
inductive coil besides winding the flow and return wires 
side by side їп the form of a double-threaded sorew ? 

(3) What are the advantages of carbon over copper or 
gauz) brushes ? 

(4) Are carbon brushes suitable for switches for 
carrying all the current passing through them ? 

(5) What is a suitable current density for carbon motor 
brashes in which the motor is not run for more than one 
minute at a time, and is then idle for an equal time ? 

(6) What is a suitable current density for cable under the 
above conditions ? | 


January 29th, 1900. 


Student. 
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The Commutation of Dynamos. 


Mr. David Rew, in а letter printed in your last number, 
argues that a diagram in Seotion 9 of a paper on the com- 
mutation of dynamos in your issue of January 12th shows 
that a thick brush may effect commutation in a weaker field 
than a thin brush, and differs from the oonolusion that I 
drew. My argument was not sufficiently stated. 

The annexed diagram shows the currents in the convo- 
lutions of an armature in the two cases of a thin brush, the 
width of a commutator segment, and of a thick brush cover- 
ing four commutator segments. Consider the coil A about 
to undergo oommutation. The flax through it due to the 
armature currents depends only on the coils between the 

ints a, a’, since the action of the coils beyond a in one 
Fireotion balances the action of the coils beyond a’ 
in the other direction ; and the sum of the current turns in 
the coils between a and a’, producing flux through 4, is 4 c. 


In the case of the narrow brush, the current turns on either 
side of в, balance one another, and the effective current 
turn, producing flax in B, is o. This consideration was taken 
toi that the flax ina coil кл a рн 
during commutation is proportional to the length of the 
commutation aro, and to the width of the brush, so that the 
reversing field has to be of the same strength in all cases. 

A statement that the flax produoed in А by the armature 
current is proportional to the sum of the current turns 
between a and a’, while approximately correct, is not exact, 
and an argument based on it cannot be pressed. The word 
“indicates,” used instead оѓ shows, or proves, was 
— to conve ma gt peris срастао that а nie 

is frequently useful in reducing sparking, especial 
with slotted | iie an shows that the argument is worth 
les than I was inclined to suppose, and I am much obliged 
to him for calling attention to it. — 


A Problem in Dynamo Design. | 
Referring to the figures you give in a “Problem of 
Design” in your last current issue, I think some 
errors mast have crept into the calculation. To start with, 


12 ohms is rather a value for the resistance of & mil- 
foot of copper, as at ordi temperatures it is usually 


nary 

taken to be 108365 ohms. p and d also I make slightly 
different to your figures, 26 inches and 72 mils, and even 
alter converting (drain, overall)? into (diameter), I fail to 
get the figures (087). | 


Inquirer. 
January 80th, 1900. 


[Їп spite of our captions critic, there are no errors in the 
тшен the comical misprint of “drain” for 


The resistance of а mil-foot of copper wire is “12 ohms 


at 60° C.,“ as we distinctly stated; our correspondent ought 
to be aware that magnet coils get hot. 

The least rectangular perimeter of winding is (74 + 4) 2 
= 28 inches; the greatest is (9] + 6) 2 = 81 inches; 
average 27 inches. Allowing for the necessary rounding of 
the corners, the nearest integral value of p is 26 inches. 

'The value of d, as calculated with a 10-inch slide rule, is & 
trifle over 72 mils—but wires are not drawn correct to 
а fraction of a mil. 

The diameter overall is 72 mils + 15 mils d.c.c., or 87 
mils, or 0°087 inch. 

We have yet to meet with a specimen of copper wire 
whose resistance can be predicted to one part in a million, 
as our querist seems to think possible; seeing that copper 
resistance varies nearly 1 per cent. for 4° F. change in 
temperature, the very precise value given by Inquirer 
at “ordinary temperatures" is iuteresting. For practical 

urposes, calculations within 1 per cent. are nearly always 
sufficiently aocurate.— Eps. ELEC. REv. ] 


REVIEWS. 


Electro-Magnetic Theory. Ву OLIVER HXAVISID R. Vol. II. 
The Electrician Printing and Publishing Company, 
Limited, London. 


The whole of this volume has already appeared in the 
pages of the Electrician, and the character of Mr. Heaviside’s 
work is too well known to require description here, The 
opening chapter of the book deals with the question of the 
age of the earth calculated from some hypotheses of cooling 
by Lord Kelvin and Prof. Perry, and seems to have no bear- 
ing on electrical problems, except so far as it illustrates the 
mathematical methods. The bulk of the work is concerned 
with electrical transmission and diffusion through various 


media, dealt with by means of applying mathematical 


operators to physical qnantities very often vectors. There 
are a number of appendices or notes bearing on different 

ial problems, of which one on the rational units would 
interest all electricians, Mr. Heaviside is an extraordinarily 
interesting and fresh-minded writer, and his mode of treating 
electrical problems has olearly a considerable influence on the. 
thought of the а day. Не appears quite insensible of 


the meaning of literary style. 


Papers on Alternating Currents of Electricity for the Use 
of Students and Engineers. By Т. H. BLAKESLEY, M. A. 
ourth English edition. London: Whittaker & Oo. 


That a fourth edition of this little book should be cal'el 
for in England, as well as the fact that it has been translated 
into three foreign langaages, is evidence of its value and 
int rest. The new edition appears to be only a reprint of 
the former, except for a new ко. The new preface gives 
an interesting reference to the state of ordinary knowledge 
on alternating currents in 1885, when the book first appeared, 
and geometry began to be used in alternating currents, 
mainly, we believe, through Mr. Blakesley’s work. 

The whole subject of harmonic distur in electrical 
conductors is very attractive, both for the practical and the 
scientific electrician. In the first place the analysis 
is at onoe easier and more elegant than in probably 
any other physical problem, except the very simplest, 
and depends entirely on the two most familiar fanctions, 
the circular and exponential. Secondly, the transmi:- 
sion of electrical disturbance has a uliar character, 
in that all the effects of a harmonic disturbance are harmonic 
of the same period. That this is not generally the case in 
physics is seen from the familiar behaviour of musical instru- 
ments and the phenomena of fluorescence. In consequence 
of this, where the original disturbanoe is represented by the 
proj2ction of a rotating vector, all the effects can be repre- 
sented in the ваше way by vectors rotating at the same 
speed, and the problems are susceptible of the curiously 
simple graphio treatment first systematically used by Mr. 
Blakesley. Tne prettiest example of this is the repr senta- 
tion of the oscillatory discharge of a condenser by an 
isosceles triangle revolving and shrinking simultaneously, 
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but the assumption, or proof (we are not sare which is 
intended), that the work done in radiation is in phase with 
the current, does not seem satisfactory. In the third place 
the problems themselves are of immediate practical import- 
ance, and the modes of solution are practically useful. 

The success of this book has been due, we think, to the 
point kept steadily in view throughout of its value to prac- 
tical men, and the chapters on the use of the dynamometer 
are perhaps the most valuable, as well as being the most 
original. Like all other books we have seen where vectors 
are used, this leaves the readers with an impression of the 
great value of quaternions for statement and illustration, and 
of their small value for calculation, Their use in alternate 
current problems by Mr, Blakesley has greatly advanced the 
Knowledge of the exact meaning of such quantities as 
“ phase ” and “Jag” among practical engineers. 


BUSINESS NOTICES, &o. 


The Tyneside Electrical Power Scheme.— We have 
before us two circulars which have been distributed by the promoters 
of this scheme; one is to local authorities affected by it, and the 
other to manufacturers and other probable power users. Theauthori- 
ties are given a general outline of the project and details of the con- 
stitution of the company. The powers include the generation and 
supply of electrical energy throughout the whole Tyneside manu- 
3 district. The Tyneside Electric Power Company will have 
а capital of £500,000, and will be formed by the following local 
gentlemen, who are intimately associated with the leading industries 
of the district, and well acquainted with local requirements: 

Norman C. Cookson, Esq., chairman of the Tyne General Ferry Company 
and of the Wallsend and Hebburn Coal Company; Н. C. Harvey, Esq., of 
Messrs. Leadbitter & Harvey, Newcastle-on-Tyne; C. J. Leyland, Esq., director 
of the Parsons Marine Steam Turbine Company, Limited, Wallsend; J. D. 
Milburn, Esq., of Messrs. Wm. Milburn & Co., shipowners, Newcastle-on-Tyne; 
director of the Ashington Coal Company, Limited; Saxton W. A. Noble, 8Q., 
director, Sir W. G. Armstrong, Whitworth & Co., Limited, Elswick; Hon. C. A. 
Parsons, F. R. S., Heaton Works, managing director of the Newcastle and District 
Electric Lighting Company, and of the Parsons Marine Steam Turbine Com- 

any, Limited; J. B. Simpson, Esq., managing director, Stella Coal Company, 

irector of R. & . Hawthorn, Leslie & Co., Limited; Eustace Smith, Esq., of 
T. W. Bmith & Co., Sandhill, managing director, Smith's Docks Company, 
иие; A. А. Campbell Swinton, Esq., M. I. C. E., electrical engineer, West- 
minster. : 

The advantages wbich must inevitably follow the cheap supply of 
electromotive power in such a district as the Tyneside are laid before 
the local authorities, the leading Tyneside industries being of such a 
character as should be peculiarly benefited thereby. Several of the 
most important works in the district are desirons of obtaining such 
asupply. A ony electrical supply is also considered likely to lead 
to important developments in the local chemical industry. To afford 
the desired facilities and to secure the requisite economy, it is 
necessary to operate over а much wider area and on а much larger 
ecale than would be practicable for any single local authority. The 
objects of the company are therefore to rate with the local 
authorities, and with their assistance, to establish throughout the 
whole manufacturing district on both sides of the Tyne, from Blaydon 
and Newburn on the West, to emouth and South Shields on the 
Enst, a system by means of which electric energy can be su d to 
factories, shipyards, and worke of all descriptions, and also for both 
public and private lighting, either by the local authorities themselves 
or by the company direct. Negotiations are already in progress for 
acquiring suitable sites on the river, in a convenient situation, where 
there will be ready access for coal and water, and the зораву 
| to erect generating plant by which electric power will be 

uced on а very т > scale with plants each of several thousand 
HP. The power will be distributed at high pressure to all required 
points in the district, where, by means of suitable transformers, the 
preseure will be reduced to such voltages as the consumers desire. 
An interesting feature of the scheme is the proposal to supply electric 
motors on hire, which will prove а convenience to those who require 
for any {цою emall amounts of motive power. They will also be 
prepared, where desired, to arrange for the free wiring” of shops, 
private houses, and businees premises for electric lighting. No 
[оноро or exclusive right to supply electric energy in any district 

goug 


It is not proposed to undertake the general distribution of electricity within 

e area of any local authority, except with the specific consent in writing of 
buch local authority, or to confer by the Bill any powers over streets without & 
similar consent, except so far as may be necessary for the purpose of laying 
across the district of any one local authority such trunk mains as may be 
necessary in order to obtain convenient access to the district of any other local 
authority, who may either desire a supply of electricity in bulk, which the 
themselves will distribute, or who may have consented to the company afford- 
ш. supply within their district as aforesaid. 

he company will be bound to supply electricity in bulk at the rates given 
below to any local authority, any part of whose district is situated within the 
area of the company's operations, on such authority requiring them to do во, 
in accordance with the terms of the Bill, but there will be nothing to compel 
the local authority to take such supply from the company, or to prevent the 
local authority from generating its own supply. 

Local authorities taking a supply of electricity from the company in bulk, 
will be entirely free to distribute it theinselves, or if any local authority within 
the company’s area prefers it, the company will do the distribution in addition 
to supplying the electric energy. 


, The company will charge for energy supplied in bulk at the follow- 


ing maximum rates, which will be automatically reduced when the 
company earns more than a certain percentage of profit :— 


For the first 200 hours of supply at the maximum power 


demanded per quarter m T T au .. 4d. per unit. 
For further hours of supply beyond 200 hours, and not v 
exceeding 400 hours per quarter. a ee .. 2d. per unit. 
For any further hours per quarter oe a > ld. per unit. 


Eus irea nace ne и, covers to some 1 aer 
ground, but in addition it y upon the 

to be obtained from the substitution of electrico driving for other 
methods of working. 


Name Plates.—From Messrs. Luppe & Heilbronner, of 
Munich, we have received a specimen of their chemically engraved 
sign plates (relief and deep engraving) which they are supplying 
finished in any siz», colour, form fhickoess, either for large 
machines or small apparatus. 


New Journal.— 7ле Electro-Chemical Review is the title 
of a new montly journal (6d.) of which the first number, Jancary 156, 
is before us. е object of the paper, as announced in the editor's 
programme, is to assist " in the development of the electro-chemical 
indastries which have made so much and have acquired so 
much importance during the last few years.” The number before us 
has articles on electrolysis, electro-metallurgy, calcium carbide and 
acetylene, and one on the electric driving of bleaching, dyeing, finish- 
ing and printing machines, with a large illustration of a motor-driven 
calico-printing installation carried out by Messrs. Mather & Platt, 
Limited. The joarnal is conducted by Mr. Antonio Sansone, and it 


is published by woods, of Manchester. 


The Longest Rope.—We have received copies of corre- 
spondence which has been recently published in a contemporary 
regarding the longest rope in the world. Pressure upon our space 
prevents our re-publishing the letters in our columns, but bri fly 
stated the matter is as follows:—Messrs. D. H. & G. Haggie, of 
Sunderland, claimed that the steel rope supplied by them for the 
Glasgow District Bubway was the longest in the world, weighing 
about 55 ета thoy Samad — She excellent MG of its 
working were largely due to roved machinery specially erected 
for ihe purpole of re cables. Messrs. W. P. Dennis 
and Oo., British sgents for Messrs. Felten & Guilleaume, followed 
this up by a statement that for years past they had manufactured 
steel wire towing ropes of 5j inches circ. in one continuous gr жо 
100,000 feet or nearly 19 miles, and weighing 210 tons. Messrs. 
Haggie then produced a letter from the makers who supplied to 
Messrs. Felten & Guilleaume a machine for manufacturing such rope. 
This wae in 1873, avd tho greatest weight it would carry was one 
section of 16 tons. The machine maker added that therefore Messrs. 
Felten & Guilleaume's rope must be made in a number of lengths 
spliced together and not in one continuous . This led toa 
farther response from Messrs. Felten & Guillesume, who showed 
that they had so developed their business since 1872 that their wire 
rope plant had had to be considerably increased, and the construction 
of machinery greatly Tg enis and they repeat that the cable wae 
actually made and laid by them in one continuous length without 
апу splico whatever, at the same timo adding that they have 
themselves constructed all the new wire rope machinery they have 

uired, and, in fact, сап make ropes considerably longer than 2 
miles in one length without sp . gUhey have even supplied 
machines to other wire rope manufacturers on several oocasions. 
Having thus abstracted the correspondence, we leave our readers to 
jadge who may rightly claim to be the manufacturers of the longest 
able in the world. | 


Electricity in 1899.—In its retrospect of the year 1899 
the Scientific American contains the following references to eleo- 
tricity :—“ The year’s progress in the electrical world has been marked 
by steady advance along established lines, with few or no startling 
inventions or discoveries to be recorded. Perhaps the most stnking 
development has been that of wireless telegraphy, a system which 
was shown for the first time in successful commercial operation in 
this country by Marconi himself during the international yacht aces. 
During the summer wireless messages were successfully transmitted 
between ships of the British Navy which were separated by 80 miles 
of water, and decipherable messages were also from 
Chelmsford, in England, to Boulogne, in France, over 110 miles of 
land and water. ni has done enough to establish the practical 
value of bis system for certain specified work; but its value will be 
enormously increased if he can diccover some means to restrict the 
receipt of m to the particular station for which they are 
intended, and prevent all interference the waves sent out from 
other stations that may happen to be within range. Scarcely less 
remarkable results iu their way have been attained by the Pollak- 
Virag system of high-speed telegraphy ; from 70,000 to 100,000 words 
per hour having been transmitted between Buda-Pesth and Vienna, 
while recently as bigh as 122,(00 per minute were transmitted 
between Chicago and Baffalo. In this system transmission is eff. cted 
by a perforated strip cf paper, as in the case of the Wheatstone 
automatic, while a telophone fitted with two small mirrors serves АЗ 
the receiver, the diaphragm of the telephone being set into oscills 
tions corresponding to the current impulses generated by the trans- 
mitter. The Scientific American has devoted considerable spice 
during the year to descriptions of the electrical development of the 
Niagara water-power. The close of the year sees the firat balf of the 
proposed 100,000 н.р. piant of the Niagara Falls Power Plant 
nearing completion, and steps being taken to duplicate the existi: g 
power house with another of equal capacity on the opposite 
banks of the company's feeder canal. The Hydraulic Power 
Company has an output of about 14,000 E P, and improvements 
are under way which will increase this to 20,000. The Canadian 
Niagara Power Company is to commenc; work shortly on the 
development of 10,000 H.P., and altogether it may be said that 
the much talked of “harnessing of Falls” as far as it bas 
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proved a technical and industrial success. Hlectricity con- 
other form of power for the operation of street 
are that for city work the пеше 

be the exelusiva system, with the overhead trolley for 
ort interurban lines. At the same time the third 
such good results on the New Haven Railroad that it 
improbable that the Shore Line from New Rochelle to 
will be equipped with a third rail. The electric equipment 
d seam ae however, is not proceeding as quickly as many 
p ae expected, although the great system of the Manhattan 
is to be electrically equipped, an order for several thousand 

tos of third rail having been placed during the year. Another 
ры ot te Майор ын байаман Тат is Fader 
way ndon. 

In ths connection mention must be made of the excellent economy 
FFF tan Street 
Bsileay Oompany in this city, which cost for operation per car mile 
cents as 17:96 cents for the horse car roads, and 17 99 
cable roads. A service of compressed air cars has been 
wo crosstown lines of this company, but it is too early to 
comparison of results with the e о or cable roads. 
locomotive still holds the field as par excellence the 
motor for heavy or long distance trains, the Heilmann 
machine no‘withstan „ and there is no evidencs that 


ИШ 
re 


f 


* 


йн 


it b likely to be automobile field is no longer 
all bat exclusively cocupied by the gas engine and the electric 
motor; for the im fe in steam ‘motors have bsen so great 


provemen 

to promise that this long-established, well understood and easily 

managed form of power may yet become the most popular for the 

sslomobile, with compressed air а possible rival. In its Chemistry " 

rematks our contemporary says:—" Electric lighting has recorded no 

worthy of mention, for great as were the expec- 

tations based upon the new Nernst lamp, they have not been falfilled. 

Acetylene, om the other hand, has fully justified expectatione, and 

both as an illuminant and a source of motive power it is giving 
excellent results.” 


Bankruptey Proceedings.—Notice is given of release of 


trastes Howard W. Oox) in re D. W. Paine, electrician, 
Gloster Brighton. 
Notice is registered in the London Gazette of intended dividend in 


the casa of E. B. Pym, electrical engineer, late of Scarborough, and 
now Kensington. February 10th is the last day for re- 
oving proofs. Mr. A. Н. Wildy is trustee. 

The first meeting and public examination in the case of Frederick 
King, electrical ерш inoar, Bristol are to be held on February 7th and 
Notice of intended dividend is given in re Wild, Rothwell & Oo., 

Southport. DE 
Notice is given of r of trustee (Mr. T. Н. Winder, official 


receiver) in re Pim Bros., engineers and fuel eoonomiser makers, 
Albert Works, Moses Gate, near Bolton; also a similar notice is made 
re Mr. A. trustee in re Frederick Jones, electrical engi- 
ми, Wandsworth. 


Dissolutions amd Liquidations.—A meeting of the 
Electric Lighting Extension Syndicate is to be held on March 16, 
at Bartholomew Works, Lawford Road, Kentish Town, N.W., to hear 
-up from the liqnidator, Mr. O. O. Bastian. 

ectricity Sapply Syndicate will bs held 
% 24, Harleyford Road, Vauxhall, S. N., on Friday, March 2nd, to 
hear an account of the winding up from the liquidator, Mr. Frederick 


Notice appears in the London Gazette of the dissolution of 
Soy a & Story, consultin 5 of Victoria Street, B. W). 
en ў o7e 
Mr Wilson attends — 


Heeting of Creditors.—Last week a meeting of creditors 
of Mitchell & Schofield, electrical rs, Brockholes, was held at 
the office of Messrs. Armitage, Sykes, & Hinchcliffe, solicitors, 
Haddersfield. The statement of affairs showed liabilities £696, and 
amets £455. It was decided that the debtors should execute a deed 
of assignment to Mr. Tate as trustee, and a committee of inspection 
was appointed. 


Books Received.—“ Street's Newspaper Directory, 1900.” 
London: British, Foreign and Colonial Advertising Offices. 3s. 6d. 
* n de L' Blectricité Sans Fil,” par Emile Guarini- 
Foresio, Liége: Imprimerie L:ógeoise, Henri Poncelet. 2 francs. 
“Fire Tests with Doors.” Nos. 35 and 39. London: The British 
ention Committee, 2s. 61. each. 


; &е. — Messrs. Tangyes, бате have issued 


jr х= Halder В тү: | Limited, send usual 
ros. & Thompson, , Send us, as one 
of their convenient wall calendars for 1900. 


Stockport. The chief feature is a reproduction from a 
т of the Stockport electricity works, where there 
240-H.P. and three 90-н.р. “ Mersey” generators. 
use Oompanies Publishing Department we 
a of each of the following circulars which they 
b No. 1,011, Direct-connected Railway Genera- 
Shallenberger Ampere-hour Meter; No. 1,018 
switches (Plunger type) for 1,100 and 2,200 volt 
current circuits, and No. 1,014 describing ammeters and 


HF 
: a 


555 
fa 
Я 


voltmeters d : a 
Mere? (oun pattern); all the circulars are, as usual, very neatly 


Messre. Wm. M’Geoch & Oo, of Birmingham, have issued a small 
pamphlet to users of electric motors ia which they describe Wilson's 
patent automa!io safety starting switches for electric motors. This 
apparatus they claim to be essentially British, both in design and 
manufacture. The list is illustrated with general views and diagrams 
of connections, and gives prices. A form for filling ia certain 
instructions when ordering, is provided. 

The Edison & Swan United Company send us the following 
leaflets: No. 139, showing their revolving stand outfit for shop 
window exhibition purposes, and their ornamental cover tumler 
switch; No. 140, dealing with tbe “Rapid” detector for testing 
electric lighting, telephone, and bell iostallations, and the Balgrave” 
telephone for private houses, hotele, &c. 

e Klein Engi Company, Limited, sends us a fally and 
well-illustrated list of its indepsndent steam or electric-driven central 
and accumulator condensing рг jet, surface, and ejector con- 
dansers with or without Klein’s coolers. A list is given of the 
ч works and railways in which Klein condensing plants are 
emplo 

The B.T.H. Co. has issued a phlet giving photographic views 
and general particulars of Ше connotea thaction and power 
generators. The views include the Bristol, Cork, Colombo, Dublin, 
and North Staffordshire tramway stations. 

Mr. Olaude W. Hill, London agent for Messrs. J. P. Hall & Oo., of 
Oldham, sends us a few sheets of illustrations of that firm's most 
recent machines, incleding combiued multipolar machines compound- 
wound three-bearing dynamo and four-pole open-type ditto, all with 
slotted drum bar armatures; and four-pole enclosed motors. They 
make a special machine for electric traction and power work. 

Messrs. Polland & Oo., of Newcastle, have iesuod a new price list 
of “ Vulcan” arc light carbons and dynamo brushes. 

The American Blower Company, of Gracechurch Street, E O., who 
state that during last year their works at Bedford and in America 
were extended, have addressed to us copies of two of their sectional 
catalogues. The A.B.O. fan system of heating and ventilation as 
applied to factories, mills, machine shops, &c., is described with 
illustrations. The company also issues various other sectional 
catalogues in various uages referring to its drying systemr, water 
грее, ro purifiers, h-speed engines, fans for mechanical 

raught, &c., | - 

Messrs. Marryatt & Place, of Hatton Garden, I. O., are sendin 
out circulars relating to their М.Р.” switches for electric light an 

wer. Among the illustrations is one of a switchboard supplied 
[s them for a 300 K. . electrio motor-driven printing installation. 


Correction.—In our recent account of the Bolton electricity 
works, the boiler fittings and valves were inadvertently wrongly 
described; the whole of these were made by Messrs. J. Hopkinson 
and Co., Limited, of Huddersfield. 


Directories.--The 1900 edition of Street’s Newspayer 
Directory has just been issued. The arrangement of the names of 
the various papers published throughout the United Kingdom is as 
usual very convenient, and those who have oocasion from time to 
time to transact business or correspond with them will find the 
directory of $ assistance. This directory is essentially the 
basiness man’s book. (London: 5, Berle Street, W. O. 3s. 6d.) 

We have also received the 1900 edition of the Export Merchant 
Shippers’ Directory. The compiler has made no fresh departure in 
the ү volume, contenting himeelf with extending and bringing 
the list of the shippers in the Export Section” thoroughly up- to- 
date, which at the same time increases the utility of tho “ Itinerary,” 
br feu а ees district appearing in the one are 
included the other; the “ Index to Exporters” has been also 
enlarged, the Trade Mark Sec-ion and the Manufacturing Bec- 
tion having been increased judiciously in proportion. 2,700 new 
names have been added to the work, and the same compact form and 
general classification and arrangement as heretofore have been 


Electric Light Fittings.— We suppose if anybody needs 
a “taking” catalogue it is the electrical fittings manufacturer, for 
the customer who is having his premises fitted up for electric light- 
ing wants to examine the various designs alone so that he may 
something which will suit his own particular tastes, and be most 
likely to fit in with the general characteristics of his own establish- 
ment. Manufacturers of electroliers, pendants, &., have shown 


The illustrations bave received great attention, with a very satisfactory 
result. They are printed from blocks make by photo-sinoo process 
from wash drawings. A stiff paper is used, and the necessary letterpiess 
is given on a thinner sheet, which is attached in a very neat manner. 


Trade Announcements.—Messrs. Meldrum Bros., of 
Manchester, have, for the greater convenienoe of their rapidly 
increasing connection, opened offices at 2, Prince’s Mansions, 66, 
Victoria Street, Westminster, S. W. 

The British Thomson-Heuston Company, Limited, bave occupied 
new additional premises at 6, Bath Street, City Road, E. O. 
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Electrical Wares Exported. 
WEEK ENDING Jan. 24TH, 1899. WEEE ENDING Jan 293np, 1900. 


Alexandria, Elec. fuses Value £55 Auckland Value £121 

Amsterdam. 125 , Bangkok — 127 

Auckland .. a és .. 223 Bombay : m ES T 7 

Calcutta vs x .. 1,698 Oaloutta $5 ya .. 267 

Cape Town .. Wi is .. 845 Уз Teleg. wire .. e 93 

Christiania... — ..  ..  .. 100 | Callao. Teleg. wire 61 

Colombo s v ба 69 Саре Town. Teleg. mat. .. 1,008 

Copenhagen He .. 141 Channel Islands .. .. . . 1,140 

Delagoa Bay єє pe e. 10 Chinde, Teleg. mat. .. 8,823 

Durban ss és és - 98 | Christiania. Teleg. wire. E 29 
East London we - . . 1,268 | ув Teleph. cable .. 9: 

Flushing s ke xs 11 Copenhagen. Teleg.cable .. 167 

Gothenburg a s .. 100 | Durban is zs RE a 63 

Hamburg. "eleg. mat... .. 110 - Teleg. mat. .. 282 

Lyttelton (N.Z.) .. T xs 83 East London РЕ э» "m 71 

Melbourne 145 | Flushing. Teleg. mat. 96 

Montreal .. yx x ve ]] ; Gibraltar .. - КЕ SQ 192 

Osten 5 | Halifax — ..  .. у 0 

Port Elizabeth  .. Ve . . 1416 Hong Kong s vs .. 624 

eval es ia б x 66 Malaga vs a M . 100 

Shanghai = we S 8l . Marseilles. Teleg cable .. 1204 

Sydney sa a Bs - 81 | Mauritius. = 24 352 

ellington (N. Z.) . vs .. 740 | Montreal .. 22 ы: 75 54 

~; Ostend és ee 82 SU 87 

Port Chalmers  .. m is B5 

» Elizabeth  .. $4 .. 172 

, 15 i Teleg. mat. .. 281 

Shanghai m Gis .. 207 

Singapore. € is RE 52 

| Btockholm. Teleg. mat. .. 171 

Sydney ee see "a 1,294 

| te paraiso es EY ба čs 86 

Wellington .. m ёе . 145 

Yokohama .. ws is .. 668 


Electrical Wares Exported. 
WERK иногне Jam. 319т, 1869. WIE DNG Jan. 30TH, 1900. 


Adelaide. Teleph. appe. Value £1,270 Alexandria .. Value £194 
Amsterdam - x e. 75 Amsterdam „. 5 
Antwerp. Electric fuses .. 225 Barcelona da m . 81 
Bilbao. Teleg. cable .. 982 Bombay  .. T T р 96 
Boca. Teleg. mat.  ... .. 247 Boulogne s 25 . 183 
Bombay УР ae .. 265 | Bremen. Teleg. instruments.. 260 
Calcutta .. .. .. .. 87 Buenos Ayres 270 
саре Town.. Se RE .. 257 is Teleg. mat. .. 1,650 
ombo ee * c eo oe 16 i 57 Teleph. cable ee 185 
Delagoa Bay ics "a .. 144 Calcutta 8 T ve . . 2,984 
Durban «s ae Sis .. 696 - T 847 
East London > E $ 190 Chinde. Teleg. mat. .. 864 
Ghent Pe si xs T 83 Christiania. Teleg. cable . 160 
Hamburg .. 58 £x .. 180 Colombo... Ж vs Р 77 
Hiogo.. m E T . 184 i Teleg. instruments 84 
Hong Kong.. s be .. 661 Copenhagen ae me .. 196 
Marseilles. Teleg. mat. .. 765 Durban РЕ e T .. 789 
Mauritius. Telep. stores 5 94 is Teleg. mat. .. .. 681 
Melbourne .. we - .. 212 East London р - 2, 83 
Montreal .. aa o i 43 Flushing. is i 5% 81 
Port Sad is «s .. 185 Gibraltar - os Ya 25 
„ Teleg. mat. .. - 69 Halifax £x iis $s s 17 
Reval. Teleg. mat. ех .. 834 Hamburg a = M 25 
Rotterdam. "Teleg. mat. e 55 is Teleg. mat. .. 800 
39 ee ee ee ee 50 i Hong Kong.. ae es es 816 
Sydney ae 825 2x .. 718 Karachi К ue as 86 
Trieste. Teleg. mat. .. 500 Launceston.. 2s s . ) 910 
Yokohama .. s 55 .. 889 adras ie x ae 228 67 
T Elec. instruments 1,010 Malta Ss % А - 19 
Mauritius .. ds р .. 116 
Melbourne .. Bs 23 . 816 
St. Petersburg. Teleg. mat. .. 1,000 
55 уже 24 ws ss i 

&nghAl .. Ka ae A 
А Sydney ae ee ee ee 163 
„ Teleg. mat. .. 283 
! Tientsin .. - ie M" 20 
Toronto 2 ee . 85 
Trieste ae s "T S. 70 
| Yokohama. Electric cable. 67 
Total £8,988 | Total oe £12,600 

Foreign Goods Transhipped. 


Sydney. Teleph. wire ,. „ #198 | 


Annual Dinner.—The second annual dinner and dance 
of the electrical department employós and friends of Messrs. D. 
Bruce Peebles & Co., of Edinburgh, was held on Friday last, Mr. R. В. 
Portheim presiding. There were over 300 present, and a most 
enjoyable evening was spent. The arrangements were in the hands 
of Mr. Hart (foreman winder) and Mr. Whitelaw (general foreman), 


Klein’s Condensing Plants.—Mr. Jarvis, the North- 
East Coast licensee for the above plante, bas been instructed to 
supply a Klein's patent water cooler for the condensing plant at the 
Middlesbrough electricity station, for which Mr. Hammond is 
consulting engineer. Amongst other corporations who have adopted 
Klein’s system of water cooling and condensing at their electricity 
stations are, Liverpool, Bolton, Oldham, Tynemouth, Birmingbam, 
St. Helens and Warrington. This system of cooling is being rapidly 
adopted here, the plants already erected, or in course of erection, 
being equal in oooling capacity to a reservoir covering 300 асгер, 1 
foot deep, capable of holding 80,000,000 gallons of water. Sufficient 
land can rarely be spared for the purpose of cooling the water 
required for condensing, and many steam users bave been compelled 
to forego the advantages and economy which might otherwise be 
obtained, but it is claimed that with Klein's system во little space is 
taken up that everyone may obtain by condensing a great economy 
in fuel and water, which із а matter for serious consideration at ail 
times, but especially so now when the price of fuel is so high. 


Railway Train Lighting. — Messrs. Ellis & Ward, of 
Birmingham, have recently completed the electric lighting of a large 
numbsr of railway carriages for the Natel and Cape Governments. 
We are informed that the work bas been carried out under great 
pressure, owing to the requirements of the present war. 


Russia.—The Rassian Electrical Company (Siemens and 
Haleke), of St. Petersburg. is declaring a dividend of 54 per cent. 
for the financial year 1898 99, as compared with 64 per cent. in the 
preceding year. 


The Shannon Water-Power Scheme.—The Shannon 
Water and Electric Power Bill came before the examiner, at the 
House of Commons last week. After hearing objsctions in oppsi- 
tion, it was declared that the Bill had not complied with the standing 
orders applicable before introduction and first reading. This decision 
will be referred to the Standing Orders Select Committee, who will 
decide if the non-compliance can be excased and tho Bill allowed to 
proceed further. 


Trolley Safeguard.—The accompanying sketch shows a 
safeguard for overhead trolley systems which has been devised 
and protected by Mr. R. Humphries, A. I. E. E., of Ballsbridge, 
Dablin. It hae been in practical use, we are informed, with 
satisfactory results. The sketch shows the position of the 
trolley pole under running conditions, and with trolley wheel 
on wire. When the trolley jamps the wire, the catch which 
holds the springs in position at the far end cf the slot, a, is lifted 
automatically by a aser fixed to the back of the trolley stand 
The prag (ranning on a steel roller) immediately close in to the 
end of the slot nearest the pivot, and the trolley falls 2 or 3 feet 
below the wire. All that is necessary to replace the trolley in posi- 
tion is to push the pole up until the spriogs roll back into their 


original position, where they are caught and held automatically by 
the catch. The releaser (which is hinged) is then pushed up, and 
the car again started. The whole operation, it is said, can bs per- 
formed easily in two minutes. With this device the trolley rope can 
be tied up to the pole out of the way of passengers and accidental 

ulling and catching, and the conductor is free to perform his daties 
Instead of constant rope clutching and trolley gasing. The overhead 
construction is claimed to be absolutely safeguarded, the device 
acting instantaneously. : 


Tador Accumulators. — Referring to the notice we 
inserted in our issue of 19th, that Mr. Edward Lomer, of 12, St. 
Axe, E. O., had been appointed agent of the Accamulatoren Fa 
in this country, Mr. Lomer now informs us that this announcement 
was due to a misunderstanding, and that the Tudor Accumelator 
Oompany, Limited, have the sole rights for the manufacture and 
sale ia the United Kingdom of Tador accumulators, which is the 
type of cell manufactured by the German company referred to above. 


M 


ELEOTRIO LIGHTING NOTES. 


Belfast.—At а meeting of the E'ectricity Committee 
last week, the engineer, Mr. V. A. H. M'Cowen, aubmitte4 his report, 
from which it appeared that the morease in units sold daring the past 
year was 76 cent. while the increase in revenue was only 1 per 
cent., thus fndicating very considerable reduction in the price of 
current to consumers. The average price for current for lighting 
during the year wae 44d., and for power purposes 23d. per unit. The 
Committee has under consideration the reduction in price of current 
for motor purposes. The total number of lamps applicd for and ccn- 
nected up amounts to over 58,009. 


Berwick.—The Sanitary Committee has approved of the 
draft of the provisional order submitted to it by Messrs. Edmund- 
son's Electricity Corporation, Limited, for the electric lighting of 
Berwick. 

Birkenhead.— On Friday last week a Local Government 
Board inquiry was held into the application of the Corporation for 

wer to borrow £3,500 for the purpose of extending the electric 

ight to various roads in Higher Tranmere. There was no oppo- 
sition. 

Birmingham.—What is believed to be the largest elec- 
trically-driven oold storage plant in the country is at present being 
put down for the Birmingham Cold Btorage, Limited, for the purpose 
of storing hops. The premises are those lately occupied by the 
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(own Brewery, and are being converted for the purpose of cold 
toing hops. The plant consists of two Linde compressors, driven 
by two 30-& P. Turner motors, three of the sams make of 74 H.P. each 
being employed for running the auxiliary apparatus. The contractor 
for the bailding is Mr. Rowbotham, of Birmingham ; electric lighting, 
Mears. P. C Middleton & Oo., Limited, Aberdeen; refrigerating 
pant, the Linde Company; insulating of cold rooms, the Insulating 
zmdicate, Limited; and motors, Mesers. John Turner & Sons, of 
Denton. The consulting engineers and architects for the company are 
Nam Harrap, Hewett & Оо], of 5, Badge Row, H. O. 


Bedferd.—The Town Council has accepted the tenders 
d Mesara. W. H. Allenf& Son for a steam engine, at а cost of 
ne and Messrs. Rosling X Appleby for an alternator, at a cost of 


Büdgwater.—Although the Corporation possesses a 
provisional order for electric lighting, it was decided at a ratepayers’ 
meeting last week that the scheme should be shelved. 


cherley.—At a meeting of the Town Council of Chorley, 
lancuhire, on January 25th, it was resolved that the town clerk 
mike application to the Local Government Board for leave to borrow 
£38,000 for the purpose of carrying out the electric lighting scheme 
inthe borough, in accordance with the provisional order obtained some 
tine age The scheme in question is one based on a report of the 
frm of Messrs. Lacey, Olirehugh & Billar. 


Dablim.—The Corporation has lodged a memorial in 
wrd to the County and City of Dublin Electric Lighting Bill, 
alleging non-compliance with the standing orders. | 


Dandee.—The Tramways Committee of the Dundee 
Town Council met last week, when a report on the electric lighting 
extensions in the city was submitted. It ie proposed that condens- 
ing plant should be obtained at a cost of £3,500, feed and exhaust 
piping at £2,000, feed pumps, бс, at £1,000, and conduita for cables 
in the Perth Road at £5,175. making in all an expenditure of 
about £19,000. The Committee approved of the proposals, and will 
recommend accordingly. 


Gravesend.—A discussion took place at a meeting of the 
Town Oouncil on January 24tb, anent the receipt of a letter from the 
Dake & Gorham Electric Power and Traction Company, Limited, 
wking the Council totransfer the electric light order to them. The 
members did not receive the letter with favour, the general opinion 
iy ar the offer was not good enough. There also appeared to be 
s feeling in favour of the town carrying out the order, but eventually 
the matter was deferred to the next meeting. 


. legleton.— The formal switching on of the electric light 
inthis Yorkshire mountain resort took place on January 24th. The 
Parish Council has entered into a three years’ agreement with the 
Electric Lighting Company to supply current for street lighting for 


£70 per annum. The capital of the company is £4,000, and of this 


£3,500 bas been subscribed, this paying the costs of the various con- 
tracts and some of the formation expenses. Water-power is obtained 
from the River Greta, the weir being 40 feet wide, and in the 
bise house there are placed two Vortex turbines, each capable of 


iag from 15 to 20 Н.Р, and driving two dynamos with maxi- 


mum outputs of 35 amperes, 330 volts. In the battery house in the 
centre of the town there are 116 accumulator cells, the total capacity 
of the battery being some 750 ampere-hours. The contractors were: 
—Hydraalic works, Messrs. G. Gilkes & Co, Kendal; electrical 
plant, Messrs. Drake & Gorham, Manchester; sub-contractors for 
street wiring and cables, Messrs. Oallender’s Cable and Construc- 
tion Company, Limited, London. Mr. M. Harris (of Messrs. Gilkes 
and Oo.) superintended the installation. 


Italy.—A company has just been formed at Voghera to 
establish s plant for the utilisation of the power of the River Ter- 
doppio, It is estimated that 800 н.р. will be available, and the elec- 
trical energy generated is to be used for the Casteggio-Pavia electric 
iaa way and for lighting purposes іп а number of small towns in the 


res ap a Pss mmended that the Council call a 
e Gene arposes Committee to consider two reports 
from Messrs. Handoock & Dykes, dealing with electric lighting and 
tramways. For the lighting, the first report recommended a plant for 
5,000 8-0 r. lamps, costing £15,000, bat the Corporation decided to 
limit it at first to 2,500 8-0. . lamps, and to lay mains throughout the 
compalsory area at about £10,000. Messrs. Handcock & Dykes drew out 
an estimate for the reduced capacity, this showing the cost £8,568, 
exclusive of buildings and fees. A committee has recommended the 
adoption of this scheme, but the questions of public lighting and of 
Tanning a feeder main to the head of Finkle Street will remain in 
abeyance for the present, and until the Council have had the oppor- 
tunity cf considering the question of arranging for the supply of 
gd toa company for a service cf electric tramways in the borough, 

preparation of specifications and the obtaining of firm tenders in 
connection with the p electric installation are to be deferred. In 
qu to the tramways question, the Electric Sub- Committee reported 
се Mr. Bolton had written to Messrs. Handcock & Dykes, asking 

the question of electric trams would affect the capital outlay 
ic ae Handcock & Dykes had reported that the additional 
or plant to supply electricity for a tram service of sufficient 
frequency to meet the requirements of Kendal, would cost a farther 

pt approximately. The tramways would require abut 120 unite 
Per day, and the increase in the annual expenditure would come ont 
7 nearly at £165. Part of the additional plant would ba available 

electrics lighting purposes as well as for the tramways. If the Oor- 


poration would give the matter their favourable support, they could 
find a company which would do all that was necessary in the way of 
putting down plant and working and maintaining the trams at their 
own expense, the understandirg being that they should pay 14 1. per 
Board of Trade unit for the motive power. That would bring the 
Corporation a revenue, with a fairly frequent service of trams, of 
about £262 per annum, as against an expenditure, as set forth, of 
£165; во that they suggested that the Council should decide whether 
it would be prepared to supply power at 14d. per Board of Trade unit, 
as the willingness of any company to take up tho matter would, of 
course, depend entirely on that figure. 


London.—The scheme for which a Bill is being promoted 
by the County of London and Brush Provincial Electric Lighting 
Company in the present session of Parliament, though not so exten- 
sive asthat which was promoted in the last session, confers important 
porom upon the company. In addition to acquiring large areas of 

d in Camberwell, Wandsworth, Southwark, Streatham, and St. 
Luke's, for the purpose of erecting new generating stations, powers 
are sought to connect portions of the districts with generating stations 
in other districts by means of cables carried through the intervening 
districte, and to abstract water for condensing purposes from the 
River Wandle, the Surrey Canal, and the Regent's Oanal. .It is 
expected that considerable opposition to the Bil will be raised by 
the local authorities affected by the measure. A conference of such is 
to be held on the 13:h inst. to discuss the proposals with a view to 
united action being taken. The question of subsequent purchase will 
be raised in connection with the company’s proposal to make a single 
annual statement of accounts in respect of ali its undertakings instead 
of a separate account for each concern. 

The Parish of St. Martin-in-the-Fields has resolved upon an 
elcctric street lighting system. About 100 electric arc lamps are to 
be erected. 

At a meeting of the Marylebone Vestry on Friday last, a deputa- 
tion was received on the subject of electric lighting in the parish ; 
it was stated that the supply had failed even during the past week, 
and the deputation urged the Vestry to take the matter into its own 
hands. After а long discussion the Vestry resolved to apply to the 
Board of Trade for a provisional order for electricity supply. 

The County Council having received notice from the Oharing Oross 

Electricity Sapply Corporation of ita intention to lay mains along 
the Victoria Embankment and certain streets, bas sanctioned the 
performance of the work so far as its jurisdiction extends, subject to 
the usual conditions. 
‚ The Electric Lighting Committee of the Paddington Vestry re- 
ported that it had considered the petition with regard to the com- 
plaints against the Metropolitan Electric Supply Oompany, referred 
to it at the last meeting of the Vestry, and after consulting its 
solicitor, had come to the conclusion, that whilst it would bring pres- 
sare to bear on the company to fulfil their obligations, it was beyoud 
its power to interfere in the cases of private consumers, who must 
take proceedings for themselves. The report was adopted. 


North Wales. — The Committee of Visitors of the 
Oounty Lunatic Asylum have decided to proceed with the electric 
lighting of the buildings. 


Perth (W.A.).—The half-yearly report of the Perth Gas 
Company, Limited, shows a profit balance £2,604 on a turnover of 
£8,357 in the electricity department; the capital expended is atout 
£32,000. The gas undertaking, which shows practically the same 
turnover and net profit, has cost about £45,000, so that the electrica 
branch is seen to be a far better investment than the gas works. 


Redruth.—The District Council has passed a resolution 
authorising the Urban Electric Supply Company, Limited, to apply 
to the Board of Trade for a provisional order for the supply of elec- 
tricity in the district. | 


Rhondda,—The District Council will oppose the scheme 
of the South Wales Electrical Power Distribution Company if it 
finds that that company contemplates lighting the Rhondda district 
with electricity. 


St. Helens.—A Local Government Board inquiry was 
held on Thursday last week into the application of the Oorporation 
for leave to borrow £20,000 for electric lighting purposes. There are 
now 150 consumers, with 10,612 lamps connected. The electrical 
engineer, Mr. J. 8. Highfield, gave details of the extensions which it 
is proposed to carry out, and the inquiry closed without opposition. 


Salford.—A special meeting of the Salford Town 
Council was held on the 24:h ult., when it was unanimously decided 
to promote a Bill during the ensuing Session of Parliament to enable 
the Corporation to enter into agreements with the councils of districts 
adjoining the borough for the supply of electrical energy by the 
Corporation within such districts, and further to supply and deal in 
electrical motors and apparatus. 


Sculcoates.—The Local Government Board has sanc- 
tioned the raising of a loan of £1,400 by the Board of Guardians 
for electric lighting purposes, the money to bs repaid in 10 years. 


Sevenoaks.—The District Council, which had resolved 
to oppose the пор саков of the Electrical Power Distribution Oom- 
pany fora provisional order, but had no intenion of undertaking the 
supply of electricity on its own account, has been induced to recon- 
sider the matter. The company undertakes to sell its order to the 
Council, should the latter so desire, on or before September 30th, 
1900, at cost price, provided that, if the Council does not forthwith 
proceed with the work, the order shall be returned to the company - 
By this means the company will be able to avoid the loss of a year. 
Acting on Mr. Hawtayne's advice, the Oouncil has provisionally 
agreed to this arrangement. E 
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Shipley.—The District Oouncil has resolved that Mr. 
В. Quin, of Blackpool, be appointed electrical engineer for carryin 
out the electricity supply scbeme, and that be prepare plans and esti- 
mates for the purpose of application to the Local Govern- 
ment Board for sanction to a loan for £22,000. 


South Wales.—The Risca District Council has decided 
to oppose the Bill bring promoted by the South Wales Electrical 
Power Distribution Company. 


Smethwick.—An electric ligkting plant of 120 н.р. is 
now being put down for Mesers. Mitchells & Buttes, Limited, of the 
Cape Hill Brewery, Smethwich, consisting of two dynamos driven 
by Crossley gas engines. The installation is on the three-wire system 
with accumulators, and the whole of the buildings are served by under- 
ground mains laid by Mesers. Callenders. The consulting engineers 
are Messrs. Harrap, Hewett & Duffield. 


Swinton and Pendlebury.—The District Council has 
resolved to adopt electric lighting, and will shortly call in an engineer 
to draw up a scheme. 


Train Lighting.—From a report recently made by 
Messrs. Preece and Oardew on the cost of lighting railway carriages 
by electricity, saya the Railway Times, it appears that the total annual 
cost per coach would be £13 16s. 6d., based on the cost cf fitting and 
running 400 coaches with an average of 12 lamps of 8-c P. per coach. 
The total cepital outlay for lighting this number of coaches is esti- 
mated at £32,000. These figures somewhat exceed those contained 
in a report on the same subject by Mr. Worby Beaumont some months 
ago. 


Twickenham.—The District Council has refused to 
consent to the роса of the Richmond Electric Light and 
Power Oompany, Limited, to the Board of Trade for a provisional 
order for the supply of electricity in the district. 


Walker.—A Local Government Board inquiry was held 
last week respecting the application of the Walker Urban District 
Council for leave to borrow the sum of £28,356 for electricity supply 
and refuse destruction works. The application was opposed by the 
North-Eastern Railway Company, the Walker Coal Company, Messrs. 
Armstrong, Mitchell & Oo., Mr. Wigham Richardson and others. 


ELECTRIC TRAOTION AND MOTIVE 
POWER NOTES. 


Birkdale.—The District Council will oppose the South- 
port Extension and Tramway Bill, and it is intimating to the Birk- 

e snd сарон Tramways Oompany its desire to purchase that 
part of its ertaking within the Birkdale district. The Oouncil 
proposes to transfer its electric lighting powers to the British Electric 
Traction Oompany or other 1 company. А site for electricity 
works is being purchased off Shaftesbury Road. 


Bombay.—The question of the municipalisation of tram- 


ways is just now to the front, both in Madras and in Bombay. In ` 


the former city, however, tramways are already driven by electric 
traction, which is not the case in the younger presidency. But there, 
too, says Indian Engineering, the Bombay way Company has 
applied to the ташса, to convert horse into electric traction. 
The proposal was placed ro the Corporation at its meeting last 
month, when a strong committee was nominated to seriously examine 
it, and make a report thereon. 


Bristol.—The work of converting the Bristol horse 
tramways to electric lines is still en a large number of work- 


girders su 
Each chamber has а manhole. Span wires to support the trolley wire 
are almost general, and Bristol pavements being as a rule narrow, a 
certain amount of grambling is heard at the obstruction of the poles 
erected at short intervals in the kerbs on both sides cf the road. 


Arrangements between the Sanitary Committee and the tramway com- 
pany have been going more smoothly of late, bat a cause of diflareno 

as now arisen with respect to the widening of Lawrence Hill railway 
bridge on part of the system already electrically worked. The 
Sanitary Committee say the need of widening was hastened by the 
tramway traffic, and the improvement having cost the city £25,000, 
they met the request by the company to substitute double lines for the 
present single line over the ed bridge by the condition that the 
company sbould, as some contribution to the work, lay the widened 
bridge road way with wood. The company declined to do more than the 
space between the lines and an 18-inch margin outside the metals 
Laying wood cn the rest of the road, as the Committee desire, would 
cost them £1,950 more. As a result the relations between the 
see be again described as somewhat 
8 . 


Clontarf and Hill of Howth.—Last week in the 
Dublin Court of Appeal, before the Lord Chancellor, Lord Justice 
Fitzgibbon, and Lord Justice Holmes, the hearing of the appeal of 
the Clontarf and Hill of Howth Tramway Company against the 
decree of the Master of the Rolls, in the action brought by Lord 
Ardilaun to restrain that company from carrying out certain wok: 
ia connection with the construction cf its Olontarf and Hill of Howth 
line, was resumed. Judgment was reserved. 


Darlington.—It is stated that the differences between the 
Corporation and the Imperial Tramway Oompany are likely to be 
arranged, having been narrowed down to comparatively minor points. 
The Corporation, who are to supply the electric power from their new 
works, which are being constructed, are also arranging to light the 
main thoroughfares by the electric light. 


Dablin.—A motion came before the Lord Chief Jastice 
and Justices Boyd and Kenny in the Dablin Qaeen's Bench Court 
last week for a new trial of Harten v. Dublin Southern District Tram- 
way Company, which came before Mr. Justice Johnson last term and 
ended with a verdict for the plaintiff for £666. The plaintiff ям s 
publican resident in Upper George's Street, Kingstown, and the 
alleged cause cf action was that the defendants on divers dates in 
1895 and 1896 wrongfully altered the road and footpath running in 
front of the plaintiff's shop, and obstructed and interfered with the 
access to it. There were several defences pleaded—first, а traverse 
cf the alleged acts, and next a justification under their order 
Council, and, thirdly, they justified under the authority of the 
Kingsto 


which the peor complained had been made by the alteration of 
the level o 


E 


and Mr. Justice Kenny concurred. Judgment was entered for ths 
defendants, with costs of the motion. 


Halifax.—The Tramways Committee on 25th ult. had 
before them a letter from Elland District Council inti that they 
intended to oppose in Parliament the Halifax Corporation Bill in 
regard to the proposed Elland tramway, but ssking that they might 
have an in w with the Committee. It was resolved to reply that, 
as the District Council had decided to oppose the Bill, there was no 
need for any further communication between the two bodies. The 
suggested interview was accordingly declined. 


Leith.—A deputation from the Leith Town Council, 
including the electrical engineer (Mr. Bryson) and the surveyor, con- 
ferred witb the directors of the Edinburgh and District Tramways 
Company last week. The Council had previously passed a resolution 
to endeavour to arrange with the two tramway companies as to the 
purchase of the Leith tramways and their subsequent leasing to the 
Edinburgh and District Council. The Council's proposal as a basis 
of negotiation provided for extending the cable traction from Pilrig 
to the foot of Leith Walk, and converting the other lines withia the 
burgh to electrical traction. In the course of the conference it was 
stated that the company would be very glad to te with the 
Leith Corporation in the manner proposed, but asked for information 
as to the probable capital involved in the purchase of the Leith tram- 
waye, the cost of extending the cable line to the foot of Leith Walk, 
and also the cost of constructing and equipping the other tramway 
lines within the burgh for electrical traction. Mr. Bryson, elco:ziosl 
engineer, stated that, as far as he could calculate at present, the cost 
of constructing and equipping the horse tramways for electric trac- 
tion would be about £15,000 per mile, and that the electric energy 
could be supplied by Leith to the company for about 14d. per mit. 
As to the cost of extending the cable lines from Pilrig to the foot of 
Leith Walk, Mr. Kerr, of Mesers. Dick, Kerr & Co., promised to 
to the town clerk of Leith a probable estimate of the cost. The 
tramways company, through Mr. Fleming, thought that in going into 
this question it might be as well not to attempt to equip all at 0000 
the tramway lines in Leith for electric traction, but to leave them 60 
be worked with horses for, say, two or three years, which would enable 
them to work cff their horses and plant. In the shape of horses 42 
cars, there would be a saving to the Corporation and the company. 
The Leith deputation considered that this was not unreasonable. 
After conferring with the Leith Company, a further inter view will | 
be arranged. 
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Liverpool.—Sir Francis Marindin has made a Board of 
fnde insoection of the Aintree and Fe akerley, Oabbage Hall and 
Oikfeld Road, and the Stanley Road sections of the electric tram- 
lin, and expressed satisfaction with the work. 


liverpool Overhead Railway.—The Liverpool Over- 
hed Railway Bill now before Parliament contains powers to con- 
Wi extensions of the present system in Seaforth, Bootle, and 
Terteth Park. Power із also sought for widening the main line on 
both sides, commencing at a point 98 yards north of the north end of 
the western m of the Pierhead Station, and terminating at a 
pont 133 yards south of the north end of the platform. 


lado», 8.E — The South-Eastern Metropolitan Tram- 
ет оразу has deposited а ВШ for powers to construct over 11 
of extensions, principally in Lewisham, including an extension 
from Bashey Green to South Norwood. It ie proposed to carry out 
eight sectione of street wideningsin Lewisham, Croydon, and Bromley, 
snd power is sought to acquire certain lands near the Orystal 
Palaco Gas Works on which to erect a generating station for the pur- 
pae of applying electrical traction throughout the company's system. 
Power is also sought to enter iuto agreoments with the Corporation 
ol Croydon, the Beckenham Urban District Oouncil, and the Black- 
heath and Greenwich District Electric Lighting Company, Limited, 
kr the supply of electricity in bulk. The new share and loan 
capital proposed to be authorised is £312,500, of which £62,500 may 
be mised on mortgage. | 


london Electric Railway Schemes.—The Brompton 
and Piccadilly Circus Rsilway Company are going for powers to 
extend the time for the compulsory purchase of lands and for the 
constraction and completion of their railway. 

The Baker Street and Waterloo Railway Oompany propose to 
extend their authorised railways to Bishop’s Road, Paddington, in 
one direction, and in others to near Oakley Street, Westminster 
Bridge Road, to the Blind Schools, and to the New Kent Road, with 
sebways for fcot gers at Bishop’s Road, snd to the Elephant 
and Castle Station of the City and South London Railway. 

The Act authorising the City and South London Railway Company 
to make the underground railway to Islington, now in course of con- 
struction, limits the internal diameter of the station tunnels to 23 feet. 
The company now say that it would greatly facilitate the working 
of the traffic on the line i? the tunnel for the station at the terminus at 

were constructed of larger dimensions, and they are accord- 
ingly going to Parliament for powers to enable them to make that 
бейод tunnel with an internal diameter not exceeding 30 feet. 

The Charing Cross, Easton and Hampstead Railwsy Company are 
going to Parliament for an extension of time for the compulsory 
purchase of certain lands, and for the construction of certain of their 
authorised rail ways. 


_ Manchester to Liverpool.—A deputation of gentlemen 
interested in the promotion of the proposed electric railway between 
Manchester and Liverpool waited on 26th ult. on the Parliamentary 
оса а of aw 5 оу Council $o submit plans of 
во as they may affect property within the city 
boundary. The Oommiteee appointed the Lord Mayor and Mr. 
Alderman Southern to treat 
кай ves. 


traction was one which was 3 the board’s very careful atten- 

tried other experiments on a 
: e, had 
given the directors and cfficisls an amount of valuable information 
which could not have been obtained in any other way, and which 


prietors would be recommended to charge it to the reserve fund.” 
‚ Н. Galsworthy expressed his opinion that the reserve fund was 
ht source from which to take the expenses that had been 
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loaded, but, of course, not with passe 
Bp tothe same weight, or a greater weight, than those which 
on their ordinary line. Whatzthe directors had desired to 

the electrical experiments was the result of work- 
ectric ion from day to day on a commercial basis, and 
thought that the experience which bad been obtained by them 


the experiments at Wembley Park would enable them to 
hedge whether the expense was jnstifed. = 
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future with the company's repre- - 


еме е estimated expenditure on electrical 
plant for the 37 miles of light railwa to be constructed 
the Middlesex County eda spero i PURA id 


Paris Metropolitan Railway.—The Daily Chronicle 
Paris correspondent says that the construction of the new me tan 
railway is being pushed forward with vigour in order that line 
may be open for the Exhibition. The second series of tunnels, which 
will run between the Porte Maillot and the Place de la Nation, viii 
the outer boulevards, has been begun. Parisians will be glad when 
the railway is finished, as many streets are now encumbered owing to 
its construction. The appearance of some suggests the barricaded 
boulevards of the Commune. 


Plymouth.—The General Tolls Company, Limited, has 
presented a memorial to the Examiners of Private Bills complaining 
that the Plymouth, Stonehouse and Devonport Tramways Company 
has failed to comply with the standing orders in respect of the pro- 
motion of its Bill for next session. The memorialista complain 
principally of the clause in the Bill by which it is proposed to enable 
the company to use electrical power. Thie power, they contend, 
amounte, in this instance, to the making of tramways in the place of 
the existing tramways of the company, and that, therefore, the 
sanag e applicable to new tramways ought to have been com- 
р with. | 


St. Helens.—On 30th ult. Mr. A. P. Trotter, an inspector 
of the Board of Trade, held an inquiry into an application of the 
Corporation for sanction to borrow £25,000 for an extension of the 
tramways in the borough and district. The town clerk (Mr. G. W. 
Bailey) explained that one loan of £25,000 had been sanctioned by 
the Board, but this had been overspent to the extent of £886 without 
the full proposals having been carried out. This was in consequence 
of necesrary extensions of the generating plant. The extensions will 
cost £17,138, which, with £6995 for extension of the gen 
station and the amount overspent on the original loan, would Pal 
the total nearly to the £25,000. Mr. J. 8. Highfield, electri 
engineer, explained the details. - 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Rights in the Philippines.—A representative 
of the Eastern Extension Telegraph Company has submitted a notice 
of prior rights to the Commerce Committee of the American House of 
Representatives in the matter of the cable to the Philippines. It is 

tained that the Spanish grants are binding on the United States, 
which could not lay a cable to Manila without extinguishing existing 
rights in some regular way. A Bill to pay the company its expentes 
for repairir g the Manila-Hong Kong cable, cut by Admiral Dewey, 
was discussed in tho House last No action was taken on it. 


Glasgow Telephones.—In the Glasgow Court of Session 
last week judgment was given in the appeal case, City of Glasgow 
v. Order of Railway and Oanal Commission The Lord Presi- 
dent said that on December 21st, 1898, the Postmaster-Goneral 
required tbe Corporation witbin 21 days to give their consent to the 
placing of certain lines of telegraph in, under, upon, over, along, or 
across certain streets or public roads in Glasgow. On January 10th, 
1899, the Corporation informed the Postmaster General in writing 
that they were prepared to give their consent, provided the consent 
was not to be made applicable to the purposes of any private company 
or individual, whose application, if made direct to the Oorporation, 
could be refused by them without right of a ,and on Fe 
17th, 1899, the Postmaster- General intimated in writing to the Oor- 

ration that he objected to the condition which the Oorporation 
Bad attached to their oonsent. A difference thus arose between the 
Postmaster- General and the Corporation, and the difference was, 
under the Telegraph Act, 1878, referred to the Sheriff of Lanarkshire, 
and heard and determined by him. By his award, dated April 22nd, 
1899, he awarded and ordered that condition above mentioned 
ought not to be attached to the consent of the Corporation, and he 
further awarded, ordered, and consented that the Postmaster- 
General should be at liberty to place a line or lines of underground 
telegraphs in or under the streets mentioned in the notice dated 
December 21st, 1898, and along the routes therein specified. On May 
5th, 1899, the Corporation gave notice in writing to the Postmaster- 
General that they were dissatisfied with the award of the Sheriff, and 
they thereby required that the difference which had arisen between 
the Postmaster-General and the Oorporation should be referred to the 
Railway and Oanal Commissioners. In the reference to the Railway 
and Oanal Commissioners, the Postmaster-General contended that 
the condition attached by the on to their consent was an 
unreasonable and improper condition, and that the orderand award of 
the Sheriff that the condition ought not to be attached to the consent 
of the Oorporation was reasonable and just, and farther, that 
the consent given in the Sheriff's award was reasonable and just. 
Ia the reference to the Reilwsy and Canal Commissioners, the 
Corporation submitted that the consent given in the Sheriff's awa r 
was unreasonable and unjust on account of the facts and reasons 
which they set forth in detail in their pleadings and evidence. By 
order, dated August 12th, 1899, the Railway and Oanal Commissioners 
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determined that the conditions demanded by the Oorporation ought 
not to be attached to the consent of the Corporation, and further 
ordered and consented that the Postmaster-General should be at 
liberty to place lines of underground telegraphs under the streets 
mentioned. By note of appeal, dated August 25tb, 1899, the Oor- 
poration appealed to this Court against the order of the Railway and 
Oanal Commissioners, and the Postmaster-General maintained that 
the appeal was incompetent. The Lord-President now said that he 
thought, and he gave reasons for his judgment, that the question 
brought before them by the appeal was not one of law, and, conse- 
quently, that they bad no jurisdiction to entertain it. The other 
Judges concurred. Replying to Mr. Johnston, for the Postmaster- 
General, the Lord-President said that there were two decisicns 
against the Corporation already, and there coald be no reason against 
giving expenses to the Postmaster-General. 

The draft of the telephone license has been adjusted between the 
Corporation and the Post Office. It was approved ata meeting of 
the committee last week, and the minute came before tke Town 
Council yesterday (Thursday). 


The New German Atlantic Cable.—The first report of 
the German Atlantic Telegraph Company (Deufsch-Atlantische 
Telegrafen Gesellschaft) deals (says the financial press) at some 
length with the progress of the scheme for tbe establishment of an 
iil»»end» cable from Borkum, vid tbe Azores, to New York. It 
appears that the company, which was formed in February, 1899, 
entered into an agreement in May of that year with the firm of 
Felten & Guilleaume and the German Government in regard to tbe 
matter, and some of the details of the arrangements will be of con- 
siderable interest in this country. The report points out that the 
concession granted by the Government to the firm for the establish- 
ment of the cable is for 40 years from the commencement of work- 
ing, and that the laying of the cable is to be finished by October 1st, 
1900. In case the cable is found to be inadequate for dealing with 
the traffic, the undertakers will be justified in laying a second cable 
for the duration of the concession. The German Postal authorities 
will operate the cable from the German terminal point, whilst the 
undertakers are to work and maintain tbe line at the Azores and on 
the North American side. The cable is in the firet instance intended 
to deal with the telegraphic service between Germany or its Hinter- 
lands and America ET vice versá, bat Peru, Brazil, and the other 
Bouth American Btates are excluded from its sphere of activity. As 
to the working of the line, the German Government will pay to the 
undertakers a fixed sum of £70,000 per annum until the expiration 
of the concession, and it will receive the revenue from messages 
sent in both directions between Germany and America to the 
extent of £85,000 per annum. When the receipts exceed £85,000 
the German Government will, under certain conditions, participate in 
the excess at the rate of 25 centimes per word. The undertakers 
are pledged to take over the cable line of the Deutsche See Telegrafen 
Gesellshaft from Borkum to Vigo not later than by the end of 1904. 
After prolonged negotiations, the company has obtained permission 
to land the cable in the United States, whilst a landing position at the 
` Azores has been secured through the intermediary of the European 
and Azores Telegraph Company, which will receive £2,500 for afford- 
ing the necessary facilities. As soon as the working of the cable yields 
a dividend exceeding 8 per cent., the company undertakes to lay a 
cable between Fayal and Santa Maria, in the Azores. A further con- 
dition for the laying of the cable at the Azores was that the cable 
should be ordered from the Telegraph Construction and Maintenance 
Company. The cost of the cable, which will have a length of 4 366 
nautical miles, amounts to £935,000, including laying. It is estimated 
that the cable, which is expected to deal with 8,000,000 words per 
annum, will be completed and set in operation before October, which 
month is specified in the sgreement. Arrangements have been made 
with the Oommercial Cable Company whereby the latter places its 
comprehensive network at the disposal of the company for the 
despatch of telegrams along the new cable to Germany, and provision 
has been made for the transmission of messages by other routes in 
case of any interruption in the working of the new cable. The capital 
of the new company, whose founders include the Schaffhausen Bank- 
. werein, the Dresden Bank, the Diskonto Gesellschaft, ard the 

er pera Bank, is £1,000,000, of which £700,000 has already been 
p up. ` 


The Pacific Cable.—The Sydney Daily Telegraph for 
December 14th says:—"“ H. M. B. Egeria, one of the Pacific squadron, 
recently returned to Esquimalt, having completed her survey for the 
proposed British Pacific cable. The ship had been absent on the 
work four months and three days. The nature of the Egeria's work, 
and, in fact, the result of it, as far as Honolulu, has already been 
published. That beyond was to a point north of the Fanning 
Islands, where Н.М В. Penguin left cff work. Soundings were taken 
every 20 miles over the whole route, three being made a day and one 
each day on the return voyage. The course was as direct as it could 
be, and from Cape Flattery to Honolulu the distance was found to 
be 2,500 miles. The depth was very great, but averaged, it is 
understood, from 2,000 to 3,000 fathoms, one place having been 
found where 3,900 fathoms were measured.” 

A Reuter despatch from Toronto says that the British Empire 
League has passed a resolation, proposed by Sir Sacdford Fiem- 
ing, and seconded by Colonel Deniscn, urging that Canada should 
promptly ask the Imperial Government and the New South Wales 
Government to refuse assent to any agreement granting concessions 
to the Eastern Telegraph Company, unless provision were made for 
its cancellation if the public interests so demanded. The meeting 
declared its emphatic opinion that the Pacifi: cable scheme was 
of vital strategic importance to the Empire, and that the concession 
might prove its death blow. 


Portsmouth Telephones.—The Finance Committee of 
tbe Town Council will not recommend the establishment of municipal 
telephones, bu* advises the Council to make arrangements with the 
National Telephone Company for a cheaper service. i 


Shanghai Telephones.—In January a prospectus of the 
China Telephone Company was in circulation at Shanghai, asking 
applications for sbare capital in that company, which proposed to 
obtain the Municipal Council's 30 years’ franchise for establishing 
and working a telephone exchange system there. The nominal capital 
of the company is Taels 150,000. 


The South African Cable Service.— The Eastern 
Telegraph Company informs us that the East Coast cable to South 
Africa was repaired on the 12th inst., of which due notice was given 
through the International Bureau on the 13th iost., and the cable 
has since been working well. They also give notice tbat there is no 
delay on tbis cable owing to the West Coast line bsing broken, and 
that the repairing ship should have bsen over the break ia the latter 
cable on Saturday evening.” The above notice appeared in the 
Times of 29th ult. The statement as to the dus notice given 
through the International Bureau" does not seem convincing, as on 
consulting the Journal Telegraphique published by that Bareas, 
which is dated January 25th, we find that the Mczambigue-Loarer: » 
Marques cable has against ita note to the effect that it is not yet 
repaired! The following is a list of recent interruptions to the 
cables which supply, or fail to supply, telegraph communication with 
Bouth Africa :— 


А | Yate of Date of Number of 
ee | interruption. repair days down. 
| 

Laurenzo-Marques-Mozambique .. | 8! 10 99 15 11 99 15 
Aden-Zanzibar .. - "T se W 11 99 3 I? 93 8 
[.aurenzo-Marques-Mozambique .. 1* 17 99 1? 1 09 25 
Bt. Thome-Loanda  .. xA 11 12 99 15 17 99 4 
» is edt 25 1 UU 31100 6 


Tous from October 31st, 1899, till January 31st, 1900, a period of 
92 days, one or other of the cables has b»en broken for а total of 58 
days, or 63 per cent. of the time. 


The Bt. Thomé Loanda cable hss been repaired, and communication 
restored with South Africa by the West Coast routes. 


The steamehip Anglia, belonging to the Telegraph Constraction 
and Maintenance Company, was to leave Greenwich on Monday 
morning with about 1,900 miles of cable on board for 8+. Vincent, 
where it is expected she will arrive about February Oth. After two 
days for coaling she will start towards Arcension, paying out the 
cable, and if all goes well, the section should be completed by 
February 24th. Mr. Frank Lucas, the engineer in chief, and Mr. 
Thomas Olark, the electrician in chief, are in charge cf the Anglia, 
whilst the Eastern Telegraph Company is represented by Captain 
Pattison and Mr. Walter Judd. 


Telegraphic Interruptions and Repairs:— 


CABLES. Down. Repaired 
West INDIES :— 
Jamaica-Colon eee eee eee June 30, 1899 өө [LII 
Trinidad-Demerara (1891 dupli- 
cate)... es $e . . Oct. 28, 1899. d 


Востн AFRICAN :— 
Mozambique-Lourenco-Marques 


Dec. 17, 1899 ... Jan. 26, 1900 
Bt. Thom ¢-Loanda eee 


[EJ Jan. 25, 1900 eee Jan. 81, 1900 


Cayenne-Pinheiro ... , Oct. 11, 1899  ... E 
rus T" € ... Јопе 20, 1899 ... YN 
Tarifa-Tangier .. Jan. 2, 1900  ... dus 
Screna-Valparairo ... Jan. 9, 1900 Jan. 25, 1900 
LANDLINNS. 


Communication with Les Cayes 

(Haiti) з 5o: . Nov. 21, 1899 ... m 
SOUTH AFRICAN :— 

Communication with 


and beyond ке ... Oot. 18, 1899  ... eis 
Communication with all ces 
beyond Orange River ... .. Oct. 18, 1899  ... өз 


Communication with north of 


Mooi River (Natal) .. Oct. 22, 1899 ... ea 
Communication with Colombia .. Oct. 23, 1899  ... idi 
Communication with Valentia 


(Venezuela) (s TM . . Nov. 18, 1899 ... - 
Oommunication with all towns (f 
United States of Colombia beyond 


Buenaventura ans ... Jan. 22, 1900 ... 
Baigon- Bangkok ... Jan. 25, 1900 ... 
Berena-Valparaiso ... Jan. 16, 1900 ... 


Telephone on the Congo.—A Press telegram from 
Brussels announces that telephonic communication bas been eefab- 
lished on the Congo Railway between Boma and K wamouth, а dit 
tance of 450 miles, 
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CONTRACTS OPEN AND CLOSED. 


| OPEN. 
Bath.—February 12th. The Corporation invites tenders 


for bigh and low tension cables, arc lampe and posts, transformers, 
and sub-station and main works’ switchboards. See Official 
Notices " January 19th. 


. 6th. The Corporation wants tenders 
for a surface condenser with air and circulating pumps, and engine 
for driving same. Bee our Official Notices January 26th. 


Belfast.— February 8th. The Electric Committee wants 
tenders for 400-xw. steam dynamos. See our Official Notices" 
January 5th. | 


Bootle.— February 17th. The Corporation wants tenders 
for underground electric cables. See Official Notices January 26th. 


Bradford.— February 3rd. The Tramways Committee 
is inviting tenders for the complete electrical overhead equipment 
of about eight miles of tramway. Specifications, &o, at the City 
Burveyor's c се, Town Hall, on payment of £3. 


Coatbridge.—The Town Council is anxious to receive 
а from companies willing to lay down electric tramways. 
Вее “ Official Notices January 26th. 


Dudley.—February 8tb. The Corporation wants tenders 
сж dopa feed water heaters, ard pipe work for the electricity 
wor See “ Official Notices” January 26th. 


Franee.— February 15th. Tenders are being invited, 
until F. bruary 15th, by the French Minister of Posts and Telegraphs 
in Paris for the supply of 585,250 metres of electric cables (paper 
insulated) in 12 lots. Tenders to be sent to Le Sous-Secretariat 
d'Etat des Postes et des Telegraphes, 103, Rae de Grenelle, Paris, 
whence particulars may be obtained. 


Glasgew.— February 5th. The Corporation wants 
tenders for trvo overhead electric travelling cranes for the tramway 
station. See Official Notices” January 26th. 


Glasgow.—February 17th. The Corporation is inviting 
tenders for the following :—(1) 200—300 motor car tracks; (2) 200— 
300 motors and equipments; (3) the supply, delivery, and erection 
complete of the overhead trolley constractional work required for the 
equipment of the system. Spe cifiontions, with form of tender, &c., 
and all other information, can be obtained on application to Mr. John 
Young, general manager, 88, Ranfleld Street, Glasgow. A bank draft 
for £5 5s., payable to the general manager, must ba sent along with 

ication for specification for each item. Daposits will be returned 
on receipt of а bond fide tender. Sealed tenders, marked Tramways, 
Tender for ——,” must be lodged with the Town Olerk, City Chambers, 
Glasgow, by February )7th. 

Great Yarmouth.—February 15th. The Corporation 
wants tenders for two water-tube boilers and three 200-Kw. con- 
tinuous current steam dynamos. See Official Notices” Jan. 19th. 


Hastings.— February 12th. The Corporation wants 


tenders for 12 20-xw. alternating current transformers and sub- - 


station switch gear. See Official Notices" January 26th. 


Horsham .—March Ist. The Urban District Council 
is wanting tenders for water-tube boilers, pipework, two steam 
dynamos, batteries, switchboard, 6-ton overhead traveller, msins, road 
work, enclosed arcs, and station lighting. See Official Notices 
January 26:h. - 


Hull.—February 19tb. The Corporation wants tenders 
for 35 double motor equipments and 10 car bodies. Bee “Official 
Notices January 26th. | 


Iaverness.— February 8th. The Town Council wants 
tenders for two 200-Kw. steam dynamos, fuel economiser, motor 
balancer and booster, battery, three vater - taube boilers, overhead 
traveller, switchboards, station lighting, arc lamps, feedera and dis- 
tributora, joint and service boxes and service cables, meters, tools, &о, 
8:6 “ Official Notices" January 26th. 

Keighley.— February 8rd. The Corporation wants 
tenders for two Lancashire boilers, mechanical stokers, economisers, 


feed pumps, one 120 and one 200-xw. high speed continuous current 
steam dynamos. See Official Notices” January 19th. 


Leyton.—February 14th. The Electric Lighting Com- 
mittee wants tenders for a switchboard for the new electric light 
works. See Official Notices” January 19th. 


London.— February 5th. The Postmaster-General is 
inviting tenders for underground work, including laying conduits and 
pipes for telephone purposes in several parts of the metropolis. See 
* Official Notices" January 19th. 


Melbourne.—March Ist. The Corporation is wanting 
tenders for boilers, engines, dynamcs, switchboard, feeders, mains, arc 
light leads, accumulators, &c., for electric lighting. See Official 

otices ” December 22nd. 


Newcastle-on-Tyne.—March 2nd. The Tramways 


Committee wants tenders for 130 car bodies, tracks, and electrical 
(qaipment for same. See Official Notices” tc-day. 


Newington.—Febraary 20th. The Vestry wants tenders 
for two water-tnbe boilers, feed pump and extensions to steam 


= water mains at the electricity works. See “Official Notices” 
ay. 

Rochdale.— February 28th. The Corporation wants 
tenders for electricity meters. See Official Notices" to-day. 


Stoke-upon-Trent. — February 18th. The Guardians 
want tenders for the electric lighting of a portion of the workhouse 
premises. See Official Notices January 19th. 

Sanderland.—The Corporation wants tenders for a tram- 
ways switchboard. Все “ Official Notices” January 12th. 


Tunbridge Wells.—February 5th. The Corporation 
wants tenders for the supply of two Lancashire boilers for tbe 
electricity works. See Official Notices January 19th. | 


Walthamstow — February 23rd. The District Council 
wants tenders for the supply of electric lighting and Dowson gas 
ра at the Isolation Hospital, Ohingford. Sse Official Notices 

-day. 

York.—The Corporation invites tenders for the con- 
version of the wiring of the Courts of Justice to suit higher voltage. 
See Official Notices January 26th. 


— ae 


OLOSED. 


Aberdeen.—The Gas and Electrio Lighting Committee 
has accepted the offer of the British Westinghouse Company to 
supply an engine and dynamo at а cost of £5,092. The engineer's 
report as to the proposed new works was deferred to a special meet- 
ing. А sub-committee was appointed to inquire into the alleged 
smoke nuisance in connection with the works at Cotton Street. 


Bedford.—At a meeting of the Town Council on the 
24th ult., the tender of Messrs. W. Н. Allen & Son for а 420- н.р. 
engine, at a cost of £1,600, and that of Mesers. Rosling & Appleby 
for а 250-xw. alternator for £1,200, was accepted. 


Birkenhead.—The order for the mechanical stokers, 
including a special motor for driving same, for the Birkenhead eleo- 
tric light station, has been received by Messrs. W. B. Haigh & Oo., 
Limited. 

Glasgow.—At a meeting of the Tramway Committee last 
week the following contracts were fixed iu connection with the new 
power station at Port Dandas :—Tunnel under the canal, Morton and 
Anderson, Glasgow, £1,400; steel flaes, Mechan & Bons, Glasgow, 
£4,095; water storage tanks, Hanns, Donald, & Wilson, Paisley, 
£725 ; coal and ash conveying plant, Mirrlees, Watson & Yaryan 
Company, Limited, Glasgow, £9,950; mechanical stokers, eight pairs 
to Babcock & Wilcox, Limited, Renfrew, and eight pairs to Vickers 
and Oo., Marchester. 

Hackney.—The Vestry bas placed the refuse destructor 
contract with Messrs. Hughes & Stirling, of Arundel Street, W. O., at 
£24,495, this being the lowest tender in strict compliance with the 
specification. 


Manchester.—The Electricity Committee has decided to 
accept a tender to supply two generators, each of 1,000 H. p., for the 
electric station, at a cost of £9,000. 


Sborediteh.— The Vestry has contracted with Messrs. 
McFarlane & Oo. for the supply of 32 lamp columns, at £4 10s. each. 


Soathampton.—The Tramways Committee has con- 
tracted with Messrs. Macartney, McElroy & Oo., Limited, at £225 10s. 
for lighting the Shirley tramway depot by electricity. 


Wrexham.—The Council on. Tuesday accepted the 
following tenders in connection with the electricity supply works :— 
Messrs. Babcock & Wilcock, £2,527; the Lancasbire Dynamo and 
Motor Company, £7,286 10s.; Messrs. Brook, Hirst & Oo., £589; the 
S“. Helens Cable Company, £4,499 11e. 7d.; the Chloride Company, 


4991: Messrs. Oarrick & Ritchie, £140; Messrs. Davies Brothers, 


£1,112, for alteration of buildings. 


York.—The tenders submitted for electric wiring at the 
Guildhall and municipal offices numbered 21, and ranged from £87 3s. 
to £730, those for the Mansion House ranging from £79 18s. 9d. to 
£282. These figures are about the most remarkable we have ever 
seen; of course, we make this remark in the absence of information 
as to whether tendering was done to one specification, and as to how 
far the stipulations contained therein were adhered to by the ten- 
derers. Some of them quoted for wood casing, others for Simplex, 
brazed, and steel tubings. The contract for both the offices and the 
Mansion House has been given to Mesers. Ensor, Brentnall & Oo., at 
£164 13s. and £144 178. respectively. 


FORTHCOMING EVENTS. 


Friday, February 2nd.— Royal Institution. Mr. G. Marconi lectures 
on Wireless Telegraphy.” 
Institution of Junior Engineers. Paper on “Arc Lamps 
and Arc Lighting,” by H. G. Coteworth. 
At 2.90 p.m. Institution of Civil Engineers. Students 
visit to the electrical worke of the London United 
Tramways, Limited, Chiswick. 
Monday, February 5th.—At 7.30 p.m. Society of Engineers (Royal 
United Bervice Institution, Whitehall). Presentation 
of premiums. Inaugural address by Mr. Henry O'Connor. 
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Thursday, February 8tb.—At 8 p.m. The Institution of Electrical 
Engineers. “The Standardisation of Electrical Engi- 
neering Plant.” By В. Р. Sellon, member. 

Friday, February 9th.—At 5 p.m. Physical Society. Annual general 
meeting. Address by the President, Prof. O. J. ge, 
D. Se., F. R. S. : 

Saturday, February 10th.—The Institution of Electrical Engineers. 
Btudenta' visit to Messrs. Siemens, Bros. & Oo's Works, 
Woolwich. Train leaves Oharing Cross for Chariton 
at 9.20 a.m. 

Friday, February 16tb.—At 7 p.m. Northern Bociety of Electrical 
Engineers. Annual dinner at the Grand Hotel, Man- 
chester, Mr. Ferranti presiding. 

Wednesday, February 28th.—At 8 pm. Society of Arta. Prof. 
Oarus-Wileon on “The Electrical Induction Motor on 
Mountain Railways.” 


HOMES FOR DISCHARGED SOLDIERS. 


WE have been asked to bring before our readers a project 
which cannot fail to appeal to their sympathy. Amid the 
excitement and clamour of warfare, which are brought 
vividly home to us by the space-destroying telegraph, and the 
parting cheers to our brave soldiers as they set out in health 
and strength to southern shores, we are too apt to forget the 
reverse of the picture—thefever-stricken invalid, the maimed 
and battered soldier who has offered his life and given his 
very limbs, his means of livelihood, for his country, and 
returns with no brighter prospect than that of dragging out 
his days on a meagre pittance, barely sufficient to keep body 
and soul together ! 

We can do nothing for the heroes who have yielded up 
their lives in our behalf: but we can provide for these 
Victims of the strife, and it is our bounden duty to do so to 
the best of our ability. 

With this object in view, at thesuggestion of Mr. Edwin 
O. Sachs, an influential committee has been formed, con- 
sisting of leading representatives of the building trades; and 
it has been decided to erect and equip six cottage homes, 
containing 100 beds, together with a large recreation-room 
and workshop, and the ne offices, and to present them 
as the Building Trades’ Gift to the Nation. 

The gift is primarily intended to take the form of contri- 
butions in kind, but wherd this is not possible or convenient 
it is hoped that firms will assist with cheque, to meet such 
needs as cannot be gratuitously supplied. | 

The administrative work and the construction of the homes 
will be in the hands of a small executive, of which Mr. T. F. 
Rider is the honore 
Place, Pall Mall, S. W. Mr. Max Byng has been appointed 
honorary steward for the electrical section of the under- 
taking, and will be glad to receive contributions in kind. 

The publishers of the ELECTRICAL REVIEW, Mesers. Н. 
Alabaster, Gatehouse & Co., have been requested by the 
steward to act as honorary treasurers to the fund for the 
electrical section, and will gratefully acknowledge all cheques 
that may be forwarded, 

It is proposed aleo to publish in the ELECTRICAL REVIEW 
the list of contributions, whether cash or otherwise, ай re- 
ceived or notified. 

We reproduce below a schedule of the materials which will 
be required. Farther particulars may be obtained from the 
steward, whose offices are at 69, Queen Victoria Street, Е.О. 

It would be invidious to select, from the list of donors who 
have already contributed, any names in particular; but we 
may вау that up to the 3186 ult. huge quantities of bricks, 
slates, cement, lime, ironwork, woodwork, slagwool, doors, 
kitchen ranges, peint, &c., had been promised, as well as 
over £300 in cash. 

Arrangements have been made by which workmen who 
sympathise with the scheme will be enabled to assist, the 
whole of their contributions being devoted to the cost of the 
labour of erecting the buildings. 


Transvaal War.— Building Trades’ Gift to the Nation. 
Homes for Diecbarged Soldiers.—Specification for Electric 
Lighting.  - 
LARGE BUILDING. 
There are seven of these buildings. (Six homer, one special block.) 


GROUND FLOOR. 8 16 
Pts. С.Р, С.Р. sw. 
Lobby.—1 2-light ceiling or lantern fitting oe - ioc 2-71 
Outside Front Door.—1 1-light wrought-iron bracket .. Evo. 1 1 
Hall.—1 l. light hall fitting vs e vs vs „% 1 I 1 
1 1-light pendant with fancy shade ss ve — 11 1 


secretary, with offices at 1, Waterloo 


8 16 

Pte. c. p. c. p. sw, 

Dining Room.—4 8-light ball pendants or eleotroliers with 
fancy shades s er es js 2 ЯР 2 4 „ 19 4 

Reading Room. —1 8-light ball pendant or electrolier with 
fancy shades sa >s E as sa ре we 1 8 „ 

Caretaker's Room.—1 2-light ball pendant or electrolier with 
fancy shade. =. 1 7 ss ss КЕ i € IE.. 2 1 
1 wall plug with small standard lamp .. is a se CES o 
W.O.'s.—2 1-light halfway bulkhead fittin T s 2 9... 3 
Passage Lobby.—3 1-light enamelled shade pendants .. 8 8... 8 
Corridor.—1 enamelled shade pendant si i He we, OR ud 
Two Bath Rooms.—1 enamelled shade pendant in each - % 3.. 3 
Locker Room.—2 enamelled shade pendan M as . 2 2 .. 3 
Stores. —1 enamelled shade pendant. P s vs 1 1.. 1 
Boxes. Boots.—2 enamelled shade pendanta “Ж „жа co 2 2., 2 

Verandah.—4 1-light brackets, or pendants with metal down 
rod, and shades .. - T б s v. - 4 4. 4 

First FLOOR. 
Halfway Landing.—1 enamelled shade pendant .. sa ‚ d 1 1 
15 Bedrooms.—1 enamelled shade pendant in each . 15 15 1 
Caretaker's Bedroom. —1 enamelled shade pendant 1 . 1 1 
l wall plug with small standard lamp .. * , Ll ue 3s 
Corridor Upper Hall.—4 enamelled shade pendants 4 4... 4 
Sink and W.C.—1 halfway bulkhead fitting me 1... 1 1 
Senior Bedroom. —1 enamelled shade pendant 1 1 1 
Bedding. -1 Enamelled shade pendant 1 1 1 
Each of seven houses 5B 41 24 51 
SMALL BriLpING. 
There are three of these buildings. 
GROUND FLOOR, 
Scullery.—2 enamelled shade pendants .. sx sa . 2 . 9 2 
Servants’ Hall.—2 enamelled shade pendan Ps 92... 3 3 
Kitchen.—8 enamelled shade pendants... es ae - 8. 8 8 
Larder.—1 enamelled shade pendant А s Se we. A owl d 
Corridor.— 2 enamelled shade pendante .. s S œ. 2 2 8 
By Stairs.—1 enamelled shade pendant . 1 1.. | 
W.C.—1 enamelled shade pendant .. ʻi vx $a $c 1 1.. 1 
Two Covered Ways.—1 enamelled shade pendant in each .. 2 2 .. 2 
First FLOOR. 

Two Nurses’ Hooms.—1 enamelled shade pendant in each a2. 2 2 
Servants’ Room.—2 enamelled шереп ants .. ЕР 0098 4, 3 2 
Box, Landing, Corridor.—1 enamelled shade pendant ineach 8 8 .. 8 
Two Covered Ways.—1 enamelled shade pendant in each .. 2 3 
Total of three houses. .. 928 11 13 9 


There are three blocks of buildings, each Sony ising two large buildings, and 
one small building in the centre, connected together by covered ways on each 
floor, 20feet long. There is also one large building alone. 

The mains are brought from the engine room underground direct to the 
different blocks. The large blocks of three buildings have each one distributing 
board, dividing its own block into five circuits, as follows :— 


1. Circuit.—Ground floor, left hand large building . 144 amperes. 
2. ” » right 4 55 oe 14 "n 
B. " First floor left „ н s " 
. » „ ght ,, T ee 7 н 
5. * Small building "s T vs S 8 n 


` The single building has a distributing board dividing its block into two 
circuits :—- 


1. Circuit.—Ground floor .. 
2. ii First floor { " 


Each distributing board circuit is divided into 5 ampere circuita, or less. 


143 amperes. 


COMPLETE QUANTITIES FOR THE JNSTALLATION OF ELECTRIC 
Ілант 


UNDERGROUND Conpvits,—200 feet to carry 8 pairs 19/16 cable, and 1 pair 7 16 
cable: 415 feet to carry 1 pair, 19,16; 125 feet to carry 1 pair, 7:16. | 

CaBLE.—770 yards 19/16, insulated or bare. according to material of conduits: 
200 yards 7,16, insulated or bare, according to material of conduits; 89 coilr, 
7/214 cable, 600 megohms; 18 coils, 8,20 cable, 600 megohms; 58 coils, 8/29 cable, 
600 megohms; 8 coils, 7,17 cable, 600 megohms; 33 coils, 7/19 cable, 600 
megobms. 

CASIN AND CaPrrNa.—10,000 feet 14 inches; 6, Oo feet 14 inches; 500 feet 
93 inches; 500 feet 9 inches. . 

426 b-ampere switches; 800 blocks for above switches, plugs, and ceiling 
roses; 14 5-ampere plugs; 14 light ceiling or lantern fittings, complete, with 
flex lampholders and shades; 7 wrought-iron brackets, water-tight, for out - 
side, complete, with lampholders and shades: 85 8-light ball pendants or elec- 
troliers, complete, with lampholders, flex, and shades; 7 2-light ball pendants 
or electroliers, complete, with кл Кене, flex, and shades ; 14 small standard 
lamps, complete, with flex, lampholder, and shades; 21 bulkhead fittings (hal- 
way), complete, with lampholders and shades; 28 brackets or metal down-rod 

noants, complete, with lampholders and shades; 807 ceiling roses: 907 lamp- 
folders, witb cord grip and shade carrier; 807 enamel iron shades; 7 fancy 
shades for hall lighting; 24 gross yards flexible wire; 70 f- ampere cut-out; 7 
8-way b-ampere sub-circuit boards, with D.P. fuses; 10 2-way b-ampere sub- 
circuit boards, with D.P. fuses, made up of 1/20 and 1/10 ampere circuits; 
8 5-way distributing boards, with D.P. switches and fuses, made up of 2 30- 
ampere and 8/10-amperecircuits; 1 2-way distributing board, with D.P. switches 
and fuses, made up of 2.90-ampere and 3'10-ampere circuits; 4 lbs. India-rubber 
strip; 64 tins I. R. solution; 4 lbs. prepared tape; 80 lbs. solder; 6 Ibs. resin. 

gross screws, 3 inch, No. 4; 80 gross screws, 1 inch, No. 6; 15 gross 
screws, 23 inches, No. 10; 10 gross screws, 9 inches, No. 8. 

56 lbs. French cut nails, 24 inches; 7 lbs. French cut nails, 8 inches. 

З D. P. main switches, 75 amperes; 8 D.P. main fuses, 75 amperes; 1 D. P. main 
switches 25 amperes; 1 D.P. main fuse, 25 amperes; 904 16-C. p. 100-volt lamps; 
320 8-C. P. 100 volk lamp. Note.—It is desirable that the lamps should not take 
more tban 3 watts per candle- power. The above quantities of accessories are 
only what are necessary. Some spares would be acceptable. 


PLANT. 


It is desired to lay down a plant of nearly double the capacity of what is at 
present required, with the exception of the accumulator set, and for the sake of 
economy in running it would be desirable to have two smeli complete duplicate 
sets of plant, as follows .— | 

Two 124-kw. dynamos, shunt or compound wound, giving 185 volts when 
running on the accumulators, and 100 volts when running with compound 
winding, complete with field rheostats. Two 16—17-5.H.P. steam engines. Two 
5—6-N.H.P. boilers with injectors and donkey pumps; steam pressure to suit 
maker of engines and boilers; tools, &c. ne battery of accumulators, 150 
amperes maximum output for eight hours, вау, 1,200 ampere-hours. Switch- 
board with necessary instruments and switches for running the two dynamos in 
parallel, or separately on the accumulators or on the mains, with four circuit 
switches, three of 75 and one of 25 amperes; also spare circuit switches for 
extension of about similar dimensions. Necessary stesm and water piping. 
Belting for driving dynamo if machines are not сонра direct to engine. 

Engine room instailation :— Eight enamelled shade pendants; two wall plugs 
and hand lamps. Note —The material for these lights is not included in the 
quantities, and they should be wired from a circuit completely independent of 
those of the main installation. 


^ 
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THE LATE PROF. HUGHES. 


By J. MUNRO. 


Тнв life and work of Prof. Hughes are во well known to the 
reader that I shall only refresh his тшш; with the more 
salient facts. 


* David Edward Hughes was oti in London of Welsh 


parents in 1831, and seven years later emigrated with them 
to Virginia. The 
boy inherited - from 
his father an ex- 
tremely fine musi- 
cal ear and a gift 
far improvising 
tunes, which in 
1850 led Hast, a 
famous German 
panis in America, 
to get him the pro- 
femorship of music 
in the College of 
Bardstown, Ken- 
tacky. Е 

Nature had en- 
dowd him with 
another talent, 
however, and the 
обу of science 
began to allure 
him from the career 
of a musician. He 
та offered the 
Chair of Natural 
Philosophy in his 
college, and for a 
time he taught 
both music and 
physica, bat the 
idea of his printing 
telegraph came to 
him one evening 
while he was com- 
posing, and altered 
his way of life. 
The most captivat- 
ing work to an 
original mind is 
the conception and 
execution of a new 
idea that is worthy of it. The Professor grew so much 
ateorbed in his experiments, that he grudged the hours he 
spent on the routine of his classes, and in 1853, to gain 
mere. freedom, settled in Bowling Green, ЖУ „ where he took 
private pupils, 


. Here in those early days he was forced to rely on | himself, 


and the principal organs of the new telegraph were of his 
own device. This habit of creating his own tools and 
experimenting with the simplest means was characteristic 
d him, and an encouragement to the poorest aspirant. 
in 1854 he went to Louisville, Ky., and superin- 
tended the construction of the first instrument. It was 


patented next year, adopted by the New York Associated 
Press, and ultimately acquired by the Western Union 
Telegraph Company. In 1857 Hughes came to England, 
but failing to get the Electric Telegraph Company to 
employ it, in 1860 he crossed to Paris, where fame and 
fortune awaited him. The French: Telegraph Administra- 
tion were delighted with it, and Napoleon III. created him 
a Chevalier of the Legion of Honour. The example of. 
France was followed by Italy in 1862, by the United 
Kingdom Telegraph 
Company in 1868, 
by Russia and 
Prussia in 1865, 
Austria and Turkey 
in 1867, Holland in 
1868, Bavaria and 
Wurtemburg in 
1869, Switzerland 
and Belgium in 
1870, by the Sab- 
marine Telegraph 
Company, of Lon- 
don, in 1872, and by 
Spain in 1875. At 
St. Petersburg he 
was the guest of 
the Czar, who gave 
him the Order of 
St. Anne ; from the 
Emperor of Austria 
he received the 
Order of the Iron 
Crown; from the 
Sultan the Grand 
Oross of the Order 
of Medjidieh ; from 
Bavaria the Noble 
Order of St. Michael; 
and in Spain he be- 
came a Commander 
of the Royal and 
Distinguished Order 
of Carlos IIT. 
Laden with these 
tributes, he returned 
to his birthplace, 
and laying them 
aside, lived as a 
hamble citizen in 
modest apartments. 
Genius, however, is not easy to hide, and after a short 
reat he, in 1877, discovered the microphone, which compelled 
even his own country to acknowledge him. The microphone 
led him on to other researches, and in 1879 was followed by the 
induction balance and sonometer. Towards the end of this 
year he also discovered the Hertzian waves before Hertz, the 
Branly “‘ooherer” before Branly, and the“ wireless telegraph " 
before Lodge, Marconi, and others, but owing to an unfortu- 
nate difference of opinion between him and Prof. Stokes these 
great advances, perhaps the most epoch-making of his life, 
were unreported, and во lost to the world for nearly 20 years, 


[See ELECTRICAL REVIEW, June 2nd, 1899, * The experiments 
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of Prof. Hughes on Ether Telegraphy."] He lived to see 
them justified, however, and as time goes on he will doubt- 
lees be recognised as the true pioneer of wireless telegraphy. 

His last important contribution to electrical ecience was 
a paper contributed to the Royal Society of London on the 
nature of magnetism. 

After the онш of the microphone he was invited to 
become a Fellow of the ike Society, and in 1885 he was 
awarded the Royal medal of the Society for his experiments. 
In 1881 he was a British Commissioner at the Paris Electrical 
Exhibition, and president of a section of the International 
Congress of Electricians. In 1886 he was elected president 
of the Society of 
Telegraph Engi- 
neerr, now the In- 
stitution of Electri- 
cal Engineers, and 
latterly he became 
one of the managers 
of the Royal Ineti- 
tution. Lesser men 
have been hononred 
with titles by the 
Government, but he 
never courted the 
great, and, like 
Faraday, was all the 
greater for his dis- 
regard of pomp. 

He enjoyed good 
health in general, 


him 
fall, led his devoted . 
wife to prevail upon 
him to consult a 
physician. · It de- 
veloped into a par- 
tial paralysis of one 
side of the body, 
which кош him, 
very muc inst 
his. will, ve the 
house, but could 
not quench his deep 
thirst for science, 
or keep him from 
joking with the 
doctor about his 
dummy hand. 
Although he re- 
covered from the 
first attacks and was 
able to go about, 
the ailment hung 
about him, and re- 
cently a cold, fol- 
lowed by influenza, 


ment as when a clond obscures the sunligh 

Latterly his health grew uncertain, and made it necessary 
for him to nurse himself, but he seemed to retain his cheer- 
fulness and kindliness to the last. With all his experience 
and wisdom, his heart was boyish, and he exemplified the 

saying that men of genius never grow old, except in body. 
In losing bim 
electrical science 


trical profession of 
this country. If 
Kelvin’s life has 
been vaster, and his 
activity more multi- 
farions, more than 
one of the really 
glorious discoveries 
and inventions of 
our electrical age 
have fallen to 
the happy and 
prosperous, yet 
retiring, lot of Prof. 
Hughes. 


The 1emains of 


scientists attended 
in goodly numbers 
to pay their final 
tribute to one who 
had in his lifetime 
served passing 
generations with 
conspicuous ability, 
and whose labours 
will ever leave in- 
delible footprints 
ane E of m 
he ering 
the memorial service 
at All Souls’, Lang- 
ham Place, was 


overloaded his al- Pror. Новнех 1х 1878. truly representative 
ready Bhaken con- [Specially taken for the ELEcTRICAL Revirw by Mr. J. E. Mayall.] of the. great choir 


stitution. On Mon- 
day, January 22nd, 
after a diffionlty in 
breathing, he fell 
into a gentle sleep from which he never awoke. Apparently 
his heart stopped like a watch, and there was no change in 
the peaceful serenity of his countenance. a 

Steps will probably be taken to commemorate his generous 
and beneficent services, and his connection with the Insti- 
tution of Electrical Engineers and the Royal Institution, by 
the installation of a marble bust or an oil portrait in the 
rooms of these societies. The artist could hardly wish for a 


better model than his intellectual and striking head, which 


combined the traits of a musician and an inventor. 

He was a very likeable, indeed, a lovable character. It is 
better to be loved than admired, and in thinking of Prof. 
Hughes, it is rather his heart than his head that interests us; 
rather the man than the philosopher that we mourn. His 
genial kindly face and manner endeared him to his friends, 
and charmed his acquaintances. His ready wit and 


of  scienoe, 


in which the Pro- 

feesor’s voice—now 
for ever silenced—once filled a noble part. Lord 
Lister, as representative of the Royal Society, Bir 
Frederick Bramwell, for the Royal Institution, Prof. 8. Р. 
Thompzon, for the Institution of Electrical Engineers, Lord 
Kelvin, Sir William Orookes, Prof. Dewar, Dr. J. H. Glad- 
stone, Dr. Johnstone Stoney, Sir Henry Manoe, Major 
Crompton, Prof. A. W. Racker, Prof. Perry, Prof. Meldols, 
Sir F. Abel, Sir H. Trueman Wood, Maj.-Gen. Webber, Prof. 
Spooner, Mr. Alex. Siemens, Mr. A. B. Kempe, Mr. C. Hawkee- 
ley, Mr. J. Swinburne, Mr. J. Wimshurst, Mr. E. Olodd and 
Maj or Adams (executors), the American Ambassador, the 
Servian Consul, Mr. H. Alabaster, Mr. С. E. Spagnoletti, 
representatives of the Duke of Northumberland (as presi- 
dent of the Royal Institution) and Sir W. H. Preece, Mr. 
H. Edmunds, Mr. C. Bright, Mr. G. L. Addenbrooke, 
Mr. F. Н. Webb, Mr. A. Р. Trotter, Mr. К. К. Gray, 
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Mr. P. V. Lake, Mr. W. M. Mordey, Mr. W. G. McMillan A Green's economiser, of 240 tubes, is provided; the 
of the Institution of Electrical Engineers), scrapers are driven by a small steam engine, formerly used 
and Mr. Augustus Stroh were present either at the for lighting at the old station, and which also drives the 
memorial service or at the interment at Highgate Cemetery. stoking machinery. There are three Worthington pumps, 
each of which сно feed three boilers; the 
make-up water is drawn from the town 
mains, with the canal as an alternative. 
The condensed water is passed through a 
Raylton & Campbell filter to free it from oil. 
The steam pipes form a ring main, with 
Powell stop valves and Lancaster steam 
traps; some Lindley & Carter stop valves 
are also used, and there is a Berryman 
feed water heater iu the engine room. . 
'The whole of the engine and coudenser 
work was carried out by Messrs. Browett, 
Lindley & Co. The engines, which were 
originally installed were simple and non- 
condensing ; these have been compounded 
by the addition of high-pressure cylinders 
in tandem with the others, and are now 
run condensing at 150 H.P.each. They 
have also been fitted with new fly-wheels, 
with which are combined governors of 
the Begtrup type; this is clearly seen in 
{ the illustration of one of the new engines, 
150-н.р. TANDEM COMPOUND ENGINE WITH BEGTRUP FLY-WHEEL GOVERNOR. The old ones drive the original generators 
by leather belts, 15 inches wide, with 
The mere mention of these names indicates how widely ^ cemented joints, which ran with remarkable smoothness. The 
the late professor was respected, and what a large two new engines are coupled direct to their generators, and 
number of friends he had made. At Highgate Cemetery run at 250 revolutions per minute, developing 150 H. P. 
the coffin was deposited in the Lebanon | 
Catacombs. Special request had been 
made that there should be no flowers, but 
kind hands had ornamented the interior of 
the vanlt with palms, arum lilies, lilies of 
"s valley, and a choice variety of other 
озгеге, 


COVENTRY ELECTRIC 
ITRAMWAYS. 


Since our description of the Coventry 
tramway system as it was in 1896, large 
changes have taken place; а new gene- 
rating station has been built, the plant en- 
tended, and new routes have been opened 
for traffic. 

. The number of cars in regular running 
is now 16, while on special occasions 20 
motor cars and five trailers are put in 
service. The length of line amounts to 
84 miles single track, and 2 miles double 
track, the latter being the total length of 
the turnouts; the ruling curves are of 40 
to 60 feet radius, and the maximum grade 
i51 in 12, 60 yards Jong. 

The new power station is situated in a 
central position, and was erected to the 
designs of the New General Traction Com- 
pany, Limited. The engine room is 25 
feet wide by 80 feet long, and the boiler 
тош 40 feet by 60 feet; the stack is 100 
fees high, 6 feet 4 inches diameter at the 
top, and is bazed on a concrete foundation 
22 feet equare. 

There are four Babcock & Wilcox boilers, 
two of 172 H.P., and two of 106 H P., fitted 
with Bennis patent mechanical stokers and 
endless chain conveyor; the latter carries ТОБА 
the coal direct from the coal store along- Аїх SWITCHBOARD. 
fide the canal. The grates are of the open 
ab- pit type, with Messrs. Bennis & Оов patent steam-jet each. The cylinders of the latter are 13 inches and 19 
fire-bars, The station is in the happy condition of having inches in diameter, with 13 inches stroke. The Begtrup shaft 
а good demand for ashes, which not merely cost nothing governor, which is the subject of patents owned by Messrs. 
for removal, bat are paid for ! Browett, Lindley & Co., is being largely applied to their 
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Coventry ErkcTRIC Tramways.—View or ENGINE Room Lookinc TowARps SWITCHBOARD. 
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engines for electric traction and transmission of power, on 
account ‘of its high sensitiveness and quick action under 
extreme variations of load. Both high and low pressure 


OVERHEAD CONSTRUCTION : CURVE AND JUNCTION. 


valves are actuatedhby the one spindle, which is directly con- 
trolled by the governor, #0 that the cut-off and compression 


in both cylinders are immediately altered 
проп a change occurring in the load. The 
tuffing box between the two valve-chesta 
is with U.S. metallic packing, and 
it is inaccessible without removing 
the cover of the valve-chesta, we were in- 
formed that it gave no trouble. 
The older generators are of the four- 
type, ranning at 650 revolutions per 
minute; the others are gix- polar, нний 
at еше per minute; all are 


engine and dynamo, has been pro- 

for use after the traction generators 
have been shut down; as the dynamo runs 
at 500 volts, it is available for working the 
shop molam if required at night, besides 
the car pors station, and 
any раф of the track where work is being 
carried op. The dynamo is multipolar, of 
17 xv. output, rans at 400 revolutions 


The condensing plant, which is fixed in 
it in the floor of the engine room, is in 

set consisiing of a surface 
450 feet snrface, and a pair of 
air-pumps driven through 
double helical gearing by 
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| p barrels are 12} inches 
8 inches stroke, making 100 
per minute when the engine 
| аын m 550 a 
pump, made by Messers. ale, 
the fiy-wheel of the engine 
a belt, and draws water from 
one point, circalates it through 
and retarns it to the canal 
another point. With the exception of 
centrifagals, the whole plant was made 
erected by Messrs. Browett, Lindley 
ited. Each set is capable of 
all the steam from the engines 
icating 800 н.р. Although the 
t is situated below the floor level, it is 
arranged that every part is readily ac- 

dle, and the condenser tubes can easily 
be withdrawn. An automatic relief valve 
die for atmospheric exhaust in case 
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The main switchboard, of Westinghouse tpye, consists of 
eight panels—four generator, two feeder, one lighting, and 
one Board of Trade—and is at nt incomplete, the 
ornamental border and clock being lacking. The panels are 
of marb'e, and are equipped with the usual apparatus. Two 
of them were in use in the old station, and are provided 
with triple main switches, but on the newer panels the 
cqualiser switch is combined with the circuit breaker. A 
Thomson-Houston watt-hour meter is in circuit with each 
dynamo, behind the board, and Warts non-arcing lightning 
arresters, described in our issue of January 5th, are in use. 

The 5-ton overhead traveller was supplied by Mesers. 
Jessop & Appleby. . 

The track rails are of the girder type, 6 inches high, and 
weigh 65 and 84 Ibs. per yard; they are carried on steel 
sleepers 10 feet apart, to which they are secured with clips. 

The Falk cast-welding system has been adopted for the 
rail joints on the new sections, as well as on a large part of 
це oe tracks. The rails are cross-bonded with Chicago 

onds. 

Most of the new overhead construction has been carried out 
on the side bracket system, with centre trolley ; the arms are, 
therefore, very lengthy. The insulators are supported by bow- 
strings fixed in harps, which were deaigned by Mr. I. E. Wins- 
low, chief engineer ; one form of these is illustrated on p. 190. 
Rosette and side pole cross suspension is also used in places. 
The height of the trolley wire, owing to bridges, &c., varies 
from 16 feet to 22 feet; to maintain an even pressure of the 


BOILERS AND MECHANICAL STOKEBS. 
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trolley on the wire over this wide range, a special trolley 
standard is used, the invention of Mr. Winslow. Oar illus- 
tration shows that in this type the springs are concealed in 
the body of the standard, with great advantage on the score 
of appearances; the leverage of the springs is made to 
depend upon the slope of the trolley pole by means of a cam 
of suitable shape, with the result that the upward pressure 
is the same in all positions of the pole. A cast-iron 


HARP ron Baacker ARM SUSPENSION. 


“bonnet” is used to keep the standard rain-proof, and the 
rotating parts, as well as the pivot of the trolley pole, are 
mounted in ball bearings ; electrical connection is maintained 
‚ by means of a spring contact in the base of the standard. 
The whole arrangement is extremely neat and compact, and we 
saw it working perfectly on the occasion of our visit; it is 


CossramT PRESSURE Tao: LIT STANDARD. 


fixed near the centre of the roof of the car, one seat being 
omitted to provide space for it. 

The trolley wire is of hard drawn copper, 0'82 inch 
diameter, and is double in most parts of the system. 
It is supplied by feeders laid underground in the town, 
bat carried on the poles in the open country. There 
are three feeders of 024 tquare inch oross section, 
300, 1,900, and 1, 300 yards in length, and one feeder 
of 0˙5 square inch, 1, 200 yards long. There аге no insulated 


return feeders, but the rail return from the old line, five miles 
long, is supplemented by old rails laid four ia parallel, and 
jointed with plastic bonds. 

The overhead work was oarried out, and the rails laid, by 
Messrs. Pauling & Co., Limited, London, who contracted for 
the whole of the new work. The line materials, steel poles and 
trolley standards, were supplied by Messrs. Blackwell and 
Co., and the feeders were made by the British Insulated 
Wire Company, Limited. 

There are two six-track car sheds, capable of accom- 
modating 12 and 15 cars respectively. One of these is 
operated with transfer tables, but in the newer one points 
and crossings are in use. A well-equipped repair shop is 
annexed to the larger shed, where all sorta of repairs are 
carried out; cars are rebuilt, armatures re-wound, wheels 
forced on axles, and trued up by means of a Hampden car- 
wheel grinder. 
introduced into this country. It is fixed below the floor 


The latter is said to be the first of its kind 


level, во that a саг can be run into position and its wheels - 


und true with corundum grinders with a minimum of 
time and labour. Amongst other machines in this shop are 
two screw-cutting lathes, two drilling machines, hydraulic 
wheel press, shaping and screwing machines, and wood- 
working tools, driven by a 5 and a 10-H. p. motor. 


The cars were supplied by the Brash Electrical Engineer. ` 


ing Company, Limited, and are of various sizes, all 


double-deck ; each car weighs 54 or 64 tons empty is - 


mounted on the Peckham truck, and із fitted with two : 


20-H.P. Westinghouse motors. The gear is of steel, with a 


ratio of 4°61 to 1. The maximum running speed is 10 miles 


per hour, and the schedule speed 6 miles 
efficient service, a bonus of £1 every four months is granted 


per hour. To ensure - 


* 


to every motorman and conductor who has had no accident, : 


and whose conduot has been satisfactory. 
The chief engineer of the tramway is Mr. I. E. Winslow; 
the resident engineer is Mr. T. R. Whitehead, who is also 


= 
| # 
5 oU 


manager of the tramways. To these gentlemen, and to Mr. | 


Sutherland, who was in charge of the power station at the 
time of our visit, we tender our thanks for their kind help 
towards the preparation of this article. 


NOTES. 


ғ“ 


War Notes.—At the Electro-Harmonio Society Smoking 
Concert held on the 26th ult, after the singing by Mr. ` 
Ivor Foster of the Absent-Minded Baggar,” the sum gf 


10 guineas was collected for the War Fund, which sum bas 
been duly forwarded to the Daily Mail. 
In response to an appeal made in the Birmingham Daily Post 


— 


on Saturday morning, Mr. Hall-Ed wards, who is going out s 


X ray expert to the Cape, has received from Messrs, Thomas 


Parker, Limited, electrical engineers, of Wolverhampton, te 


gift of a dynamo for electrically-lighting the operating 
theatre of the Imperial Yeomanry Hospital in South Africs. 
The dynamo has a capacity of 105 volta and 15 amperes, and 


will eupply 16 lamps of 16 c.P. The dynamo will serve n% 


only to illuminate the operating theatre but to furnish the 


current for X ray work, and will, therefore, prove a mot | 


useful gift. Offers of electrical fittings are also being made. 


From the London and provincial works of the General © 


E'eotrio Company, Ltd., 19 employés have gone to the front, 
including, from London, Mr. Woolhouse, who joined the 
C.I.Ve., Messrs. Joyce, L. C. Holt, Bridges, Goodrich, C. 
Trippe, and Dennis, who have joined the Yeomanry, and tuo 
Reservists from the electric lamp works. From Manchester 
seven Reservists have left, and three other employés are with 
the Yeomanry. Messrs. Trippe and L. C. Holt, who are 
with the Montgomeryshire Regiment, have been put in 
charge of the Colt’s galloping gun. The troops expect to 
receive orders to embark this week. 


Northern Society of Electrical Engineers.—The 
annual dinner of this society will take place on Friday, 
February 16th, at the Grand Hotel, Manchester. Mr. 
8. Z. de Ferranti, the president of the society, will preside. 
Every effort is being made to ensure a thoroughly representa- 
tive gathering on this occasion. 
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Lectures and Papers.—The first of a course of six 
fortnightly lectures, under the auspices of the Oxford 
University Extension Movement, on “ Electricity,” was given 
at Hereford last week by Mr. George Fletcher, F. G. S. 

Dr. A. P. Laurie (lecturer on Chemistry and Physics at 
St. Mary's Hospital, London), lectured at Doncaster last week 
on “The Electric Current : Its Production and Use.” 

A few days ago Mr. A. Н. Fison, D. Sc., lectured at the 
Portsmoath Town Hall on “ Wireless Telegraphy.” 

Before the Greenock Association of Practical Science on 
25th nlt., a demonstration on Aluminium and its Uses in 
Commerce” was given at Glasgow by Mr. Herbert Bubb, 

„British Aluminium Company, Greenock. 

At the Institution of Eagineers and Shipbuilders ір 
Glasgow on 28rd ult., Mr. W. A. Chamen read a paper on 
“The Electric Wiring of Buildings, Prof. Jamieson on 
“The Action of Electric Tramway Currents upon the Work- 
ing of Submarine Telegraph Cab!es and other Circuits," and 
Mr. William O'Brien on “А New Balanced Piston Valve 
and its Application to Four-crank Engines.” 


The Manchester Society of Junior Electrical Engt- 
neers.—A general meeting of this Society was held on 
Saturday evening last at the Engineering Laboratories, 
Whitworth Street, Manchester, when a discussion was opened 
by the President, Mr. W. W. Н. Gee, B. S., on “ Electrical 
Engineering in Switzerland.” With the aid of lantern 
illustrations, he was able to describe the chief electrical items 
seen by the Institution of Electrical Engineers’ deputation 
during their recent visit to Switzerland. A very interesting 
discussion on the subject followed. A presentation of books 
was then made to a member of the committee, Mr. S. Payne, 
oo for South Africa shortly for the benefit of his 


L 


Obi .—We learn with regret of the death of Eliot 
Hodgkin, V.D., Major 8rd Vol. Batt. the East Surrey 
Regiment, who took a prominent part in the management of 
the Pulsometer Engineering Company, Limited, from its 
formation until December 8th last. We are informed 
that on that date he received, owing to an accident in the 


hunting field, a severe injury to the spine, to which, after 


much suffering, he suocumbed on the 12th ult. 


Will—Sir Rawson William Rawson, of 68, Cornwall 
Gardens, K. O. M. G., O. B., Secretary at the Cape of Good 
Hope 1854—64, Governor of the Bahamas 1864—68, and 
of the Windward Islands, 1868 — 75, who died on November 
20th last, aged 87 years, left an estate valued at £1,579 
ls. 8d. gross. Sir Rawson was in his later years connected 
with various electrical concerns. 


The Institution of Junior Engineers.—The fifteenth 
annual dinner of this Institution was held on January 27th 
at the Westminster Palace Hotel. The chair was taken by 
the Hon. O. A. Parsons, ре supported by Mr. Т. 9. 
Bowles, M.P., Mr. B. H. Joy (chairman), Prof. S. P. 
Thompeon, Major Crompton, Mr. A. A. Oampbell- 
Swinton, Mr. J. MacFarlane Gray, and а large 
number of members, The loyal toasts having been 

red, Mr. T. G. Bowles proceeded to propose “ Oar 
Imperial Defences,” coupled with the name of Major 
Crompton, in a speech which was wholly unsuited to the 
occasion, and was calculated to damp one’s spirits to the last 
degree, Mr. Bowles blamed the Cabinet for its conduct of 
the war, and of the Army and the Navy, and asserted that he 
"told them so” three months ago—when he was howled 
down! He called for a court of inquiry upon the generals 
to be held on the conclusion of the war, and said “ brains” 
were wanted, not money and delicacies. Small wonder that 
the toast was not honoured, being apparently quite for- 
gotten! Major Crompton was heavily 
a dismal speech, but bravely remarked that he could not 
disparage his future comrades ; the strange conditions must 
betaken into account in their favour. He was to be in 
command of a corps of picked trained men; he was not going 
cat to fight, bat to help those who fought, and to save life 
with electric light and telephones. The corps would do their 
best, and try to do their duty; his greatest ambition was to 

all his young men back unharmed!‘ The Major 


andicapped by such 


diture will be about 150,000,000 francs. 


stated that in two months’ time both armies would have to 
withdraw for want of water; but a friend pertinently asks, 
why should our army retire? We have engineers com- 
petent to quickly lay pipe lines and pumping stations to 
convey water to any distance, whereas our enemy cannot do 
this—wherein lies our gain. Prof. Thompson replied to the 
toast of the “ Past Presidente," and congratulated the Insti- 
tution on its perpetual youth and vigour; and Mr. Baeil 
Joy, replying to the toast of The Institution, proposed 
by Mr. Campbell-Swinton, atated that there were now 572 
members, showing an increase of 40 in the last year. 
The Institution is now seeking to obtain a Charter of 
Incorporation. In proposing the health of The Presi- 
dent,” who was a wrangler, Mr. Berry referred to the 
advantages of a mathematical training, and enunciated the 
following problem: — Given the number of a po iceman, and 
the circumference of his beat,find his area!" The Presi- 
dent in his reply, referred to the difficulties our soldiers hive 
to contend with in South Africa, and expressed his belief 
that the generals had done their best, and would eventually 
succeed. The meeting closed with an enthusiastic farewell 
to Major Crompton. Daring the evening Messrs. Obabot, 
King, and Chubb, contributed songs and recitations, and Mr. 
Үн E. ое (hon. member) performed selcctions on 
the violin. 


Steam Tarbines.—In the course of his lecture on 
* Motive Power, High Speed, Steam Turbines,” before the 
Royal Institution last Friday night, the Hon. С. A. 
Parsons, referred among other matters to the use 
of turbines for electrical purposes. He said that 
with the introduction of the dynamo the desirability 
of a high-speed engine was perceived, and the problem 
became to produce an ideal rotary engine. In 1884 
experiments were begun for the construction of a steam 
turbine which was designed to run as slow, while the dynamo 
went as fast, as possible in order to admit of direct coupling. 


Special bearings were devised for keeping down the vibration, 


and the turbine itself, which was of 10 H.P., making 18,000 
revolutions a minute, consisted of 15 successive turbine 
wheels, gradually increasing in size, to allow for the expan- 
sion of the steam. Defects were noticed, one being a tendency 
to whip in the spindle, with accompanying logs of efficiency, 
but it was seen that these would decrease with increase of 
size, and therefore efforts were made to construct bigger 
engines. In 1888 several turbo-alternators were supplied, 
of 120 H.P., non-condensing, running at 9,000 or 10,000 
revolutions a minute, and taking about 35 Ibs. of steam per 
electrical horse-power, while in 1892 the adaptation of 
turbines of the radial flow type to work with condensers 
marked an epoch as regards economy in steam power. 
Turbines of 2,000 HP. were now being constructed, still 
bigger ones being contemplated, and a large turbo-alternator 
recently tested was found at fall load to consume only 
188 108. of steam, 10° superheated, per кү. hour. 
The greater portion of Mr. Parsons’ lecture was devoted to 
the application of the steam turbine to marine work. 


The Royal Soclety.—Among the papers down for 
reading yesterday were the following :—Dr. Bottomley, 
F. R. S., and Dr. Beattie, Thermal Radiation in Ab:olute 
Measure.” Dr. MeLennan, Electrical Conductivity in 
Gases Traversed by Cathode Rays." 


Personal.— Mr. E. 8, Saunders has been appointed 
departmental engineer at the Bradford electricity works in 
succession to Mr. A. H. Roe, who has taken the position of 
borongh electrical engineer to Bury St. Edmunds. Mr. 


Saunders previously acted as Mr. Roe's assistant. 


French Cable Schemes. — The Morning Post corre- 
spondent at Paris says that the telegraph cables proposed by 
the French Government in its Bill are, first, a line between 
Oran, Tangier, Teneriffe, and St. Lonis; secondly, a line 
from Hué to a point north of Hong Kong; thirdly, a line 
from Tamatave to Reunion; fourthly, submarine cables 
between French Benin and the French Congo; fifthly, the 
extension and improvement of the landlines in West Africe, 
the expense not to exceed 1,000,000 francs. The total exper- 
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1 Rucker v. London Electric Supply Corporation, 
Limited.— Yesterday (Thursday) Mr. Bouefield concluded 
bis speech for the plaintiff, and Mr. Justice Farwell 
reserved judgment. 


LONDON OOUNTY OOUNOIL. 


Тнв Finance Ocmmittee at a meeting of the Council on Tuesday 
reported that the Islington Vestry had applied for sanction to borrow 
£56,261 for electric lighting purposes. It was decided to limit the 
consc nt to £38,000 on account «f the application, as further informa- 
tion was required from the Vestry before the Finance Committee 
could deal with .the balance. A second request from tbe same 
authority for sanction to borrow £13,200 was granted to the extent of 
£10,000, further details of the proposed expenditure being asked for 
also in this instance. 
PROVISIONAL ORDEBS. 


The Highways Committee submitted a long report in regard to the 
following six applications made for provisional orders this session :— 
A. Limehouse District Board; B. Vestry of Mile End; C. Vestry of 
Bt. George-in-the-East; D. County of London and Brush Company:; 
E. South London Electric Supply Corporation ; and F. the Maryle- 
bene Electric Supply Oorporation. On the question of price the 
Committee stated that they had come to the conclusion that the 
maxim um charge under all the orders should be bd. per unit, 
and that the system cf supply should be by continuous 
current. Suggestions for amendments in these were made 
to the Board in the case of the orders applied for last year, but the 
Board of Trade did not ad: pt them. As, however, the Committee 
attached importance to them, they thougbt that the Board should be 
asked to again give them consideration, and the Oouncil adopted 
recommendaticns to this effect. 


The Highways Committee mentioned tbat in the orders A, B, E, and F, the 
clauses of the Electric Lighting Clauses Act, 1899, are incorporated. That Act 
provides that the provisions contained in the echedule shall be incorporated 
with, and form part of, every provisional order made by the Board of Trade 
under the Electric Lighting Acts; but the Act does not apply to the county of 
London ercept so far as any of the provisions are incorporated with any pro- 
visional order relative to areas in that county. Тһе Act of 1609 was apparently 
in the first instance not intended to apply to London, and it does not confer 
upon the Council the powers and duties devolving upon it under the orders 
hitherto granted as to London areas. This үш has not arisen on any previous 
orders relative to Lonjon, as the Act was only passed last year; and it appears 
desirable that it shou'd be suggested to the Board of Trade that the orders 
should be so amended as to make them conform with those previously granted 
in respect of London areas. This appears to be the inost expedient course to be 
taken, as it would probably be somewhat difficult to avoid complication if the 
clauses referred to above were incorporated in the order, ar d further clauses 
were to be added for the purpose of conferring upon the Cour eil powers and 
. duties which have been imposed upon it under the orders hitherto granted with 
regard to areas in London. If the suggestion were adopted, each order would 
then be complete in itself, and, without refererce to any Acts of Parliament 
other than the Electric Lighting Acts of 1682 and 1888, would clearly specify the 
powers and duties devolving upon the undertakers, the Council, and other 
authori’ ies or persons concerned. 

The Committee recommended, and it was decided to inform the Board of 
Trade that in the opinion of the Council it is undesirable tbat the clauses of the 
Electric Lighting C:auses Act, 1599. should be incorporated in provisional orders 
relative to London areas; and that the Board be asked to so amend the orders 
relative to (a) Limehouse; (b) Mile End Old Town; (e) Lambeth; and (% 
Marylebone, now being applied for, as that each order may be in the same form 
as ое previously granted as regards London areas, and may be complete in 
itself. 

Тнк CAMBERWELL On DER, 1896.—As to this order, the Committee stated that 
it contains“ a clause providing that at any time during the first 21 years after the 
granting of the order, the local authority may purchase ihe undertaking upon 
payment of 1) times the capital outlay of the undertakers, plus the suin 
necessary to mnke the dividends up to an average of 5 per cent. from the com- 
mencement, and after the 21st year upon the same terms, but without the 
condition as to 5 per cent. dividend, or, as an alternative, on payment of the 
‘then value, plus an allowance for goodwill. We think it advisable that 
this clause, which was agreed upon between the Vestry and the undertekers, 
should be inserted in the orders granted to companies. We are advised that 
on this particular point the Council has no locus standi, and we have therefore 
directed that the attention of the various local anthorities concerned thall be 
called toit in order that they may, should they consider it expedient in the ir own 
interests, make representations to the Bonrd of Trade with a view to theinsertion 
of the clause in the orders relative to their respective districts. We have also 
suggested to the local authorities concerned that they should ask that the option 
of purchase may be exercised at the end of every period of aeren, instead of ten, 
years after the expiration of the first statutory period of 42 yenrs from the date 
fixed by the order." 

Tur St. GkoncE-IN. THE-EAsT Onprn.—' This order is applied for by the 
Vestry, and is in respect of the whole of the parish. In this connection the 
Highways Committee stated:— The County of London and Brush Provincial 
Electric Lighting Company bas already obtained powers under the County 
of London (East) Order of 1897 for the supply of electrica] energy in respect of 
this area. The order is practically in model form, and continuous current is 
provided for. In the clause as to maximum price a proviso is inserted 
empowering the Board of Trade, on representation being made by the Council 
or the undertakers, that the prices or methods of charge should be altered, to 
make an order with reference thereunto. This proviso has not been inserted 
in orders grantee to local authorities, but has been in those granted to com- 

ies, and we see no objection, but rather an advantage, in the proviso being 
nserted. The order also contains & clause in the usual form, enabling the 
powers granted under the order to be transferred. In view of the exceptional 
үп occupied by one company to which an order granted to a Vestry bad 
en transferred, inasmuch as the company has, under the order, only to serve 
notices and plans of works, and the Council has no power, as in the case of 
orders granted to companies direct, of approval or disapproval of the works, the 
Board of Trade has in previous cases struck out the provision authorising the 
transfer of the undertaking. We thins, therefore, that it should be suggested to 
the Board that the same course should be adopted as regards the order applied 
for this session by the Vestry of St. George inthe Fast 

On the recommendation of the Committee, the Council resolved to ask the 
Board of Trade to omit the clause authorising the transfer of the powers. 

Тнк BATTERSEA ORDER.— 1 ће Committee stated they were in communication 
with the Battersea Vestry on the subject of the County of London and Brush 
Company's application, and that they proposed to report further at a later date. 

Tur LAMBETH OnDER.- It was decided to ask the Board of Trade to so amend 
the order applied for by the South London Electric Supply Corporation as to 
bring it into conformity with orders previously granted to companies: in respeot 
of metropolitan areas, to make in such order the amendments suggested 
by the Highways Committee, and to insert a provision to place the company 


under the same obligations as though the order had in the first instance been 
issued to the company, and not to the Vestry. 

Tur. MARYLEBONE OnpER.—It was resolved to ask the Board to so amend the 
Marylebone Electric Supply Company's order as to make it conform with those 
previously grented to kondon electric lighting companies. The Highways 

ommittee considered that should the Vestry eventually decide not to enter 
into arrangements for the purchase of the Marylebone portion of the 
Metropolitan Company's undertaking it would be rather an advantage for а 
compcting service to be established by another Some. 

Tum LtirHovsE AUD Mib Exp Onpbrns.—The Council decided to ask the 
Board to amend these orders so as to make them conform to those previously 
granted to other London local authorities, 


OUR POSITION AS ENGINEERS.’ 


(Concluded from page 159.) 


Bo far, gentlemen, I bave dealt with the matter on somewhat general 
lines. I now desire to draw your attention to what is taking place at 
the present time. As you are all aware, there have been orders placed 
in America within the past few months for a number of locomotives, 
some of which have been delivered and some are now in cosre of 
delivery. We are all aware that the reason ascribed for these orden 
being placed in America was, tbat it was impossible to obtain deliveries 
within anything like reasonable time from home manufacturers. | 
Suppose we must accept this as true, but, I ask, is it creditable to us 
as a wide-awake business people that we have not sufficient energy, 
forethcught, and adaptability to increase our facilities to keep pace 
with our requirements. The fact that America can supply her ows 
wants, together with a large foreign trade, including our га енд and 
still have left a sufficient surplus of producing pone to supply a 

rtion of our wants, proves the case against us. I think no one will 

beld enough to assert that there is not sufficient capital in England 
to extend and increase the number of works for the manufacture of 
this particular branch of engineering. If there is the capital, is there 
the energy and enterprise to use it? I know that this question may 
be met by the answer, that it would be all very well if this present 
activity could be guaranteed to continue. What are we todo abost 
the locked-up capital in the years of depression in trade? My answer 
to this argument is that exactly the same laws of flac:uation prevail 
in America, and yet it does not prevent the Americans from rising 
to the demands made upon them. 

It may be said that at home many of the railway companies mant. 
facture their own engines, and therefore there is not sufficient scope 
to warrant private enterprise ia fixing capital in this particular branch 
of business. I am by no means prepared to accept this as a sufficient 
answer. I believe that with greater energy on the part of private 
enterprise, the market for supplying locomotives to our own railways 
would have been a much larger one than it is at the present time, 
and that the railway companies were in a large measure compelled to 
mske themselves into producers, in ocnsequenoe of the lack of facili- 
ties for obtaining their Iccomotives, &c., from those whore legitimate 
business it is to supply them. Private enterprise should, and I feel 
sure can, produce and sell, with a reasonable profit, at a less price 
than railwsy companies can build their own engines. Sentiment 
may have had some influence, but I think railway companies are 
managed on lines with which sentiment has little consideration, and 
that given equal facilities and advantages, they would quite as soon 
purchase engines as make them. Even should exception be taken to 
this latter proposition, Ido not see that this materially alters the 
original proposition, as many of tbe American railway companies 
also build their own engines, and I have no doubt that they are also 
compelled to obtain engines from outside sources to meet their imme 
diate and pressing requirements, but we never hear of them coming 
to England for engines at their time cf special demand. . 

There ie another branch of engineering which has been and now is 
suffering from an invasion of the American, I refer to the buil 
of stationary engines for electrical installations, both for lighting 
traction. Is it because the Americans can build a better or more 
suitable engine for the purpose, or can they supply an equally good 
engine at a lower price? Iam aware that some orders were 
there during the strike period, but there are cases where orders bare 
been placed in America since that time, and which I am sure could 
and should have been executed in this country. We all remember 
what bas taken place very recently at Glasgow, that out of a require 
ment of four large engines for tramway traction purposes, the order 
for two of these engines has been placed in this country and the 
order for two has gone to America. Gould not the construction of the 
four engines bave been undertaken by English firms, and if not, why 
not? Each may answer this question in his own way, but to my 
mind this placing even part of the order in America points to a lack 
of energy and enterprise on our part, and clearly proves that we hare 
not placed ourselves in a position to deal with this or any other work 
of a hke character of whatever magnitude. I am afraid we have got 
into a mach too easy-going, relf-satisfied style that we have become 
too well off, and, like Jesharan of old, we have waxed fat. Itappeart 
to me to bea humiliating position for us as engineers, that the 
foregoing orders for something like 100 locomotives and for at least 
25 sets of large stationary engines (one firm alone having supplied 
this number in the last three years) should, from any cause what 
ever, be placed outside our own land with all ite boasted skill and 
constructive power. These orders will, in the aggregate, amount to 
about half a mullionof money, and I see no sufficient excuse for 
them being executed abroad, except our apathy, want of energy and 
inadaptability. 


е Inaugural address to the Manchester Association of Engineers by 
е President, Mr. Henry Hodgson, delivered Saturday, January 15%, 
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The foregoing does not even exhaust our delinquencies on this head. 
Ваша at one time was our best customer for steam engines 
(stationary and locomotive), but now the orders for this class of work 
are few and far between, as far as we are concerned. What is the 
explanation? Do they manufacture these for themselves now? Yes, 
to some t, bat by far the largest number of orders for the 
stationary engines required in Russia go to one firm in Switzerland. 
I æy all honour and credit are due to the firm to which these orders 
go, for their enterprise, or whatever other cause may have led to this 
result, From what I can learn this firm not only secures the orders, 
bat they secnre them at better prices than English firms quote, when 
they opportunity of quoting. The specimens of engine 
work sspplied by this firm, which I have had the opportunity of 
examining, leaves nothing to be desired on the score of quality, but 
surely engineering firms in England сап do as good work, and obtain 
as good results, as any engineering firms the world through. Then 
why have we let this market alip through our fingers? I can give 
20 other reason than what I have before given, viz., apathy, of 
energy, and inadaptability. 

Oar machine t 


cheaper and 
American tools for doing heavy and medium-sized work, I do thirk 
that our machine tool makers are far ahead of our competitors, and, 
к z they will only be content to keep awake, they have not 

ютс А 
There will always be some men who must travel on different lines 
the ordinary run of mankind, and who, from fear of teing 
thcught antiquated, will purchase the latest novelty, without, in my 
ving sufficient consideration to its economical advantages. 
lam that there are such mep, and it may be that they are only 
living a Little before their time. They certainly answer the useful 
орон ct acting as a spur to the slower and perhaps soberer portion 


I had the opportunity of ting some 
American lathes, which, rail ab tere of workmanship, were very 
; M specimens of suitability for the work they were expected to 

in my opinion very bad. They had a y number 

never seen on an English built lathe, which will, I 
taken off in a few months, or perhaps left on but 
e non-use of these appliances will probably be set 
stupi or of the workman. In these par- 
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een them and English made lathes of the same 

and more work would be done on the English 

et these lathes cost quite 50 per cent. more than 
es of English make, by first-class firme. 

branch of | in which, up to the pracent, 

competition has not invaded oar shores. I allude to shi IHE 

and marine engine building; but even in this particular branch o 


peti 
a position to supply almost without exception their own require- 
ments, and are, especially the latter, supplying some other countries 
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needs in this line. I ascribe this more 


with a portion of 
satiate а political influences than to those of an economical 
character. Oar supremacy, even in this, which we may term our 
national branch of g, is being successfully assailed, and we 
to take greater heed to our steps than we have done lately 
ате to maintain our supremacy. We have allowed Garmany to 
herself possessor of the blue ribbon in the races across the 
; ve also allowed her to hold for а time the honour of 
largest steamer the world has yet seen, and I do not 
be long before she again takes the position. 


of textile machinery I believe we are, ызы 
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unassailable. In the attempts that other countries 
with our services in this particular branch of 
work comes immeasurably behind ours, and it is only 
tarcugh political jealousy and national prejudice that our competitors 
branch of business exist at all. 
are other businesses of an character which might 
but I have tou on sufficient to create some 
minds on a eubject of such vital importance to the 
country in general, and of engineers in particular. 
one that demands the most carefal consideration of 
alone, but every one who may bave the 
country at heart, and unless we are prepared to tak3 
measures, we shall have to bewail a still 
away from our position as a foremost producer. 
abnormal тету ч over and the world settles 
work, then come the testing time, the 
un will not be confined amongst ourselves, and, unless we 
were ourselves in a better position to meet the out- 
а id we sball in the end come off very badly. 
ane foregoing I have dealt with our position as engineers as I 
ы ; Others may view it from different points, and may attach 
less significance and weight to the position than I do, but I 
"eure to think that the more consideration each gives to the 
matter, the more weight will they be inclined to attach to what I 
believe to be an extremely grave question. At any rate, in thinking 
over the subject in the course of preparin this 
Impressed itself upon my mind, as second ont 
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address, it has 
yin gravity with the 


in its resul 
phe xl аа vigorous steps аге taken to 


obstinacy 
machines I am quite certain that if a fair and honest trial 


CITY NOTES. 


Eastern Extension Telegraph Company, Limited. 


Tue fifty-fifth half-yearly meeting of the shareholders of this 
company was held on Thursday st Winchester House, Old B:oad 
Street, the Marquis of Tweeddale presiding. 

In proposing the adoption of the report, the Онлвмли said that 
the gross revenue for the balf-year amounted to £474,950, being 
an increase of £30,989 over the corresponding period of 1898. The 
expenses had amounted to £121,630, an increase of £254. The 
expenses attending repairs and renewals to cables showed a decrease 
of £8,620 which was to a large extent due to the extra credit received 
from the South African Company for the hire of one of the company’s 
ships to replace their ss. Duplex while laid up in harbour in London 
undergoing repair and general overhaul. The principal increases in 
the revenue had been derived from the traffic with the Philippines, 
Australia, and the Caps, but there was no very important develop- 
ment of any particular traffic. Daring the present crisis in South 
Africa, some exceptional delay in the tra ion of Press messages 
had occurred, but that’ delay had been caused by circumstances 
quite beyond their control. It was easy to understand the irritation 
to which those delays gave rise, anxious as everyone was to receive 
news of our gallant soldiers in South Africa, more especially when 
they considered the great expense incurred and the mapie shown 
by the Press in supplying the country with the latest intelligence. 
In some cases, owing to the absence of a fall knowledge of the 
surrounding circumstances, it bad led, perhaps not unnatarally, to 
some undeserved complaints against this company. The delay had 
arisen from several causes, such as the action taken by the Press 
Censors & by the Government, interruptions of one or other 
of their routes by the uncontrollable forces of Nature, and the 
excestive work thrown upon the Government landlines in South 
Africa. Notwithstanding the exceptional conditions under which they 
had been working, it was а great satisfaction to be able to say that 
Government messages had in no case been unduly delayed, and the 
rapidity in the exchange of messages between the actual field of 
battle and the War Office had been highly praiseworthy to all concerned. 
Their staff, who had at all times in the past cheerfully responded to 
апу pressure of work, bad during the present crisis exerted them- 
selves to the utmost of their power. They heard last night from 
South Africa that all Press telegrams were now being censored at 
. Oonsequently such ш must be transmitted 

route. They had for a reconsideration 
that order, but meanw the company must not be 
blamed (for the serious delay which must necessarily occur. 
Havin rm a brief résumé of the history of the telegraph connec- 
tion South Africa, the chairman said that in the ordinary course 
they had found it sufficient to have a горап ship stationed on each 
coast, but realising the HART HANC of maintaining telegraphic com- 
munication with South África daring the war, the precaution was 
taken of moving forward’ additional ships, in order to effect with 
greater dispatch any repairs which t be necessary. By those 
means the telegraphic communication with South Africa had so far 
been secured during the present crisis, and the periods of interruption 
have been to & t extent minimised. Before leaviog the subject 
of South Africa, he thought it might be as well to correct any im- 
pression that they were deriving enormous receipts from the effect of 
the war. In the first place, let it not be that the tariff was 
reduced 20 per cent. from Ssptember 1st last; and in the second 
place, it must bs remembered that the lines had been very greatly 
occupied by the Government traffic at half rates and by Press traffic 
at quarter rates, although in several instances the Preis have paid full 
rates in order to have their telegrams sent as ordinary messages. 
The carrying capacity of all cables was limited, and it had 
been found necessary to restrict the number of words from 
each correspondent. When all those factors, together with the 
additional maintenance expenses and the extra cost of work- 
ing the new line which was being laid to the Oape, were 
en into account, they might find that the additional traffic 
carried during the war would be barely sufficient to recoup them for 
the loss which they might sustain in the fature by the disturbance of 
commercial business. The directors, with the object of providing 
additional security to the submarine telegraphic communication with 
this country and South Africa, decided to lay down a third seríes of 
cables, connecting with their system at the same time the strategically 
important islands of Ascension and St. Helena. For a project of 
such magnitude, involving as it did an expenditure of approaching 
3 millions of capital, without tapping any fresh sou:ce of traffis, 
involving most important reductions of tariff, and complicated by 
the sympathy in certain quarters for a connection to Australia by a 
State-owned cable across the Pacific Ocean, it was not so difficult to 
realise why the negotiations had been of so protracted a nature. 
Notwithstanding the delay in the Australian negotiations, however, 
they still considered it advisable to expedite to the utmost ofitheir 
power the South African connection ; and they ultimately arrived at 
an understanding with the Postmaster-Ganeral of Cape Colony for 
landing rights at Cape Town, and with the English and Portuguese 
Governments for similar rights at Ascension, St. Helens, and 85, 
Vincent respectively ; and the tariff was immediately reduced from 
5s. to 4s. per word, with a proposed ar ent for a possible 
reduction to 2s. 6d. per word on the sli scale principlo as the 
traffic responded to the reductions. Although those negotiations 
were only concluded in Augast last, they hoped to have the connec- 
tion completed with Oape Town to St. Vincent before the end of 
next month; and with the existing duplicate cables of their allies, 
the Western Telegraph Oompany,and the triplicate cablea of thi4 
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compsny, & third route would then be available to South Africa. 
In conjunction with the Eastern Compisny, they were now 
roceeding with the remaining negotiations, which included an 
mmediate reduction in the Australian tariff, and possible ultimate 
re?uctiong to 2з. 6d. per word on a similar slidiog scale to that 
suggested for the South African tariff. That arrangement was, how- 
ever, based upon the reasonable condition that the Eastern Extension 
Compsny were grant: d the same freedom of dealing direct with their 
customers in Australia as they were at present enjoyiog in this country 
and elsewhere, and they looked forward with confidence to a satis- 
factory solution before long. In conclusion, he referred at some 
length to a proposal to alter the trust deeds of the staff pension and 
zuperannuation funds so as to admit of the retiring age being reduced 
from 60 to 55. 
Eus 4 Denison PENDER seconded the motion, and the report was 
opte 
AP formal resolution was also carried authorising the directors to 
increase the company's contribution to the staff pension fund from 
January lst, 1900, to 4 per cent, and provide a sum sufficient to 
enable the pensions which have already been purchased to December 
31st, 1899, to be paid at the age of 55 instead of 60 years; also to 
guarantee the loss (if any) to the staff su nuation fund which 
might occur by reason of the reduction of the age limit to 55 years. 


Automatic Telephone Company. 


THE annual general meeting of the above company was held at the 
Cannon Street Hotel on Thursday morning last week, Mr. Н. G, 
Sworn (chairman), presiding, 

The CHAIRMAN eaid he would point out that the auditors, Messrs. 
W. Н. Pannell & Oo., did not vouch for a certain part of the accounts 
—the legal expenses (£135). Mr. Pannell had not been invited to 
the meeting. 

Mr. PAREER raised the questicn of the 1898 accounts, which he 
said were not passed at the last meeting. The Court declared that 
the last meeting was null and void. 

This raised some discussion between Mr.. Spiers (the company's 
solicitor) as to the exact terms of the judgment of the Court, and it 
was agreed to treat it as a matter on w lawyers differed. 

The OHAIRMAN then proceeded to explain certain payments to 
юш» and said the board could vouch that the cheques had been 


paid. 

Mr. WHITE said he formally protested against the accounts being 
passed until they had received the 1898 accounts. 

The CHAIBMAN then moved, and Mr. MARGOwSKT seconded, the 
adoption of the report. 

Mr. Cooper asked what was meant by new patents being taken 
out, and also would like to know if the company was working at all. 

The Cuainman: No; it is developing its patents. I; ів taking ont 
the patents and preparing the roads for working. | 

Mr. Cooper severely criticised the figures in the balance-sheet. 
He wanted to know why, if Mr. Margowski owed the company £100, 
he was not made to pay, and why the consulting engineer should be 
ү pp 16s. 10d. for salary and travelling expenses if notbing had 

aen done. 

Mr. ALEXANDER said he attended every meeting of the board and 
the accounts were never placed before him, although he did not 
suggest that the payments bad not been made. 

Mr. CooPEB naid it seemed to him tbat the question before them 
was whether the company had not better be wound up. 

. Mr. PAREEB said that so long as Mr. Margowski controlled the 
shares the shares were absolutely worthless. 

Mr. Mancowskr repudiated the suggestion that he controlled the 
shares of the company, and entered into a long statement as to the 
disagreements which had taken place between the compsny and the 
inventing engineer. He said they were at loggerheads with their 
vonsulting engineer, but now Mr. Seligman Lui had accepted fully 
paid shares in consideration of hie inventions. He (the speaker) 
claimed that te had done his best for the company, and that had it 
not been for him the company would not bave been in possession of 
a single patent. If the shareholders supported him. he wss prepared 
to carry the company to а commercial success. He would take no 
fee whatever, but lcok only to future prospects. 

Mr. GIB (another director), eaid he had seen Mr. Seligman Lui, 
and tried to put an end to the friction. He had received a letter the 
previous day, in which Mr. Seligman Lui said he agrecd that all the 
contracts between Mr. Margoweki and the company, and himeelf and 
the company, should be anoulled, and a fresh contract entered into. 
The conditions he laid down were that all his 1r gal expenses should 
be paid, and his salary for 1898, and also that there should be no 
recurrence of the acts which had led him to take action against the 
company. 

A SHAREHOLD2B asked what Mr. Seligman Lui was going to do for 
the company. Was Mr. Lui confident that the invention wasa 
commercial success ? 

Mr. G1588: Undoubtedly, 

The BHABEHOLDER: Then we ought to give him what he wants. 

Toe CHAIRMAN said the letter had not been before the board. 

Mr. WHITE said that Mr. Seligman Lui wanted the company to 
be in the hands of the sbareholders and not in the hands of Mr. 
Margoweki. 

The Вогсгтов said it was impossible to properly carry on the 
company with two parties on the board, and since they bad been on 
the board he had made proposals to the leader of the opposition 
which he thought would be agreeable. 

Mr. PankEB ssid he had been askcd to join the board but had 
declined to do so so long as Me. Margowski controlled the voting 


power of the board. Since he had been in the room he had been 


approached by the solicitor who suggested that a new board might 
be constituted agreeable both to Mr. Margowski and to the share. 
holders. It was suggested that Mr. Alexander should retir:, and 


that be himself and Mr. Cooper should be appointed new directors. 
Resolutions to carry out the suggestions of Mr Parker were carried, 

and Mr. Parker was elected chairman of the board. The meeting 

was then adjourned to enable the new board to go into the sceounts, 


Liverpool Overhead Railway Company. 


Тни report of the directors to be submitted at the half-yearly = 
meeting of shareholders, to be held at the Law Association Rome, 
14, Street, Li 1, on Tuesday, February 13th, reads:—" In 


presenting the half-yearly statement cf c’pital and revenue accounts 


to December 31st, 1899, the directors have to report that the gro 


revenue receipts amount to £42,928 11s. 9d., and the working er- 


penses to £25,007 5s. 5d. 
“The number of passengers carried duriog the last two years is as 
follows :— 


Half. year Half. year Half-year Half. year 
ending ending endin ending 
June 30th, Dec. 3186, June 201, Dec. 316%, 
1890. 1898. 1899. 1899. 
First class... £37,547 663,171 591,669 616,168 
Second class is .. 2,686,651 2,962,827 2,445,572 9,011,890 
Workmen (special return s 
tickets) .. es .. 1148,49 1, 268.917 1,435,038 1,596, 777 
Total .. 4,474,941 4,894,921 4 475,279 5,814,957 


“ There has been an increase in the number of passengers carried of 
320,036, and in receipts of £1,940. The works cf the Waterloo and 
Great Orosby Tramways are proceeding, and it is hoped they will bs 
opened for traffic during the half-year. The directors are promoting 
a Bill in Parliament fora short extension northwards, to join the 
Seaforth station of the Lancashire and Yorkshire Railway, and soutt- 
wards fora short line beyond the Herculaneum station, aad for 
widening the line at Pierhead station. : 


REVENUE ACCOUNT. 


£ sd 

Receipts from passenger traffic amount to . .. 42,011 7 8 
Miscellaneous receipts and interest .. - T $2 917 41 
42,928 11 9 

Lesa working expenses $5,007 6 5 
17,921 6 4 

Deduct interest on mortgage debentures 8400 0 0 
14,521 6 4 

Add balance brought forward, June 80th, 1809 4,320 8 9 
Leaving available for dividend .. 18,841 14 7 


“Oat of this balance the directors recommend the declaretion of 
dividends at the following rates (less income-tax), payable on and 
after February 16th next:—5 per cent. per annum on preference 
shares, £3,000; 5 per cent. per annum on ordinary shares, £11,250; 
leaving a balance of £4,591 14s. 7d. to be carried forward to next half. 

ear. The directors retiring by rotation at this meeting are Mr. Richard 

obson and Mr. James Barrow, who, being eligible, offer themselves 
for re-election. The auditor retiring by rotation is Mr. Georg) 
Nicholson, who is also eligible for re-election.” 


Anglo-American Telegraph Company, Limited. 


Тнв directors’ report to be presented to the ordinary general meeting 
at Winchester House to-day, at 2 o'clock p. m., reads :— 


The total receipts from July Ist to December 818%, 1899, including the balance 
of £24,701 3s. 2d, brought forward from the last account, amounted to £282,775 
8s. 5d. The traffic receipts show an increase of 46, 798 as compared with the 
half-year ended December 81st, 1898. The total expenses of the half-year, 
including the repair of cables, &c., as shown by the revenue account, amounte 

to £67,171 5s. 6d., being an increase of £3,766 7s. over the corresponding period 
of 1898. The directors, under the powers conferred upon them by the Articles 
of Association, have, before declaring the net profits, set apart the sum of 
£19,000 to the renewal fund, leaving a balance of £158,605 2s. 11d. Interim 
quarterly dividends of 15. per cent, on the ordinary stock, and £l 108. per cent. 
on the preferred stock, were paid on November Ist last, absorbing £52,500, leaving 
a balance of £101,105 2s. 11d., out of which the directors recommend the pro 
prietors to declare final dividends of £1 8s. 6d. per cent. on the ordinary d 
£1 10s. per cent. on the preferred stock, and £1 75. per cent. on the deed 
stock, amounting to £99,750, making a total distribution for the year e 
December 815%, 1899, of £3 188. 6d. per cent. on the ordinary stock, £6 per cent. 
on the preferred stock, and £1 7s. per cent. on the deferred stock. The balance 
of £1.855 Qs. 11d. will be carried forward to the next account. In асбап 
with the Articles of Association, two directors of the company, Mr. S. Barber ie 

Mr. R. H. Benson, retire at this meeting. and, being eligible, offer themselves 
for re-election. Mr. Joshua Dean and Mr. John Gane, F.C.A, the auditors, 
retire, and offer themselves for re-election. 


- 


The Direct United States Cable Company. 


Tun half-yearly meeting of the sharebolders of this compwy Wa! 
held on Tuesday at Winchester House, Mr. E. M. Underdown, 0.0, 


presiding. 
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The OBAIRMAN, in proposing the adoption of the report, said the 
revenue forthe six months to December 31st, after deducting out- 
payments, amoant:d to £56,800. The working and other expenses, 
excluding the cost of repairs to cables, had absorbed £20,416, leaving 
a balance cf £36,384 as net profit. With the &3 176 brought forward 
from the previous half-year there was a total balance of £39,560, 
which had been appropriated as follows:—Interim dividend of Зв. 
per share up to September, £9,106 10s. ; interim dividend 3s. per 
аге to December 310, £9,106 101; set aside to reserve fund, 
£15,000; carried forward, £6,347. 1% was satisfactory to be able to 
say that the revenue had continued to improve, and showed the not 
unsatisfactory increase of £2,434 as compared with that for the 
Miis ee period of 1898. The expenses on the other hand 

a reduction of £1,205, and that was owing chiefly to the less 
outlay upon the maintenance and renewal of instruments, some 
special expenditure having been incurred under that head the previous 
half-year. Beyond that there was a saving of £249 in 
London salaries. With regard to the cable repairs they had cost 
only 41.989 which had, as usual, been charged to the reserve fand. 
On the other hand, that fund had benefited by £6,317, interest on 
investments, raising the balance of the fund to £401,693. The in- 
vestments had been increased daring the year by £14,319, and they 
now stood at a total cost of £380,601, but their present market value 
was about £410,600, or £30,000 above their cost, and that notwith- 
standing the great fall in the market price of even first-class securities. 
Their cable 5 very satisfactorily with duplex, and that 


have paid 
bat the board were of opinion that they must be very careful 
in | that fund. Steps were being taken by other 
nations (о establish telegraphic communication across the 
Atlantic, and shortly a cable would be laid between Germany and 
the Azores, and from the Azores to the United States. They could 
not æy anything about that, but they did object to this country being 
made stepping stone to these works to the prejudice of British interes:s. 
Tbey had үш those matters atrongly and forcibly before the Govern- 
ment, and ho was glad to say that, as far as they could judge, they had 
thoroughly entered into the spirit in which the representations had 
been made, and he thought they would do all they сопа to protect 
British interests, With also to the proposed all- British cable, 
the Government, he was glad so say, bad shown a strong disposition 
юр the interests of that and the allied companies. 

Jauns Pm, Bart., M. P., formally seconded the resolution, 
and the report was adopted. 


Douglas Southern Electric Tramways Company. 


Is their fourth annual report for year the ending Ostober 31st, 1899, 
Ње directors say :— 


The company’s season consisted of a period of 188 days, during which the 
daily service was most efficiently maintained. The mileage run amounted to 
31593; the total number of ngers 100,769; and the gross traffic receipts 
yielded £4,444 5s. 6d. The following table gives details of the days and mileage 
ran, the pas:engers carried, and the traffic receipts :— | 


—k —ͤ——ä— ————M— — 


Dey. Mileage. | Month. ' Passengers., | Traffic Recei, ts. 
с | | £ s.d. 
1 179 March 127 470 
n & | А | 5-2 21 18 11 
пып о amos gu 
апе i B 
1 Ss | July | 21987 | 941 13 11 
HB | 1029 | August | 52,454 2836 19 6 
% 1,196 September ы 508 676 и 1 
| | ontracts 2 17 0 
W n= = | 100,76) £4444 5 б 


: stock, 
engines, éc., have been kept in thorough repair, and all debts against the com- 
pany have been liquidated out of revenue. The profit for the season's working is 
паа. 8d., which, added to the profit balance brought down from the last 

@eance-sheet, gives a disposable balance of £1,£06 8s. 10d., and your 
directors recommend that a dividend of 6 per cent. per annum be declared 
oa the 7 per cent. preference shares, and the balance, £271 16s. 8d., be carried 


At the meeting held at Manchester last week Mr. THOMAS J.HUTCHIN- 
Sou, the chairman of the company, said that the past year had 
oan ement. It was very fortunate that they had been 
able to run suoh a line, with its many p:culiarities, without any 
The report was adopted, and a dividend of 6 per cent. 
Mr. Hutchinson was re-elected a director, on the pro- 
on of Mr. Davenport, who said it was quite probable that an 
ке line would Ъз laid from the bridge at Douglas to the top of 


Waterloo and City Railway Company. 


Tax report for the half-year ended December 91st states that the 
pital account shows а total outlay of £573,656. The further esti- 
mated ex of £40,000 is amply provided for by the capital 
. the company. The gross receipts of the li: e, less Govern- 

duty, amounted to £13,949, From this amount the London 


and South-Western Compsny have retained £4,824 in respect of 
working expenses, leaving the sum of £8,525 p:yable by them, in 
order to provide, under the agreement of March, 1894, for a dividend 
at the rate of E cent. per annum on the company's ordinary and 
borrowed capital. The number of passengers carried during the past 
six months was 1,769,731, exclusive of season ticket holders. Oa 
January 8th three additional entrances were opened to the City station 
in ро with the public subways, which are being constructed 
at the Mansion House by the Cen London Railway at the joint 
expense of the two compsnies, and when the whole of the subways 
are completed, there will be two other entrancss at the Royal 
Exchange. 


City and South London Railway Company. 


TEA directors’ report for the half-year ending December 31st, 1899, 
to be submitted to the meeting at Winchester House on Monday, 
February 5th, at 12 o'clock noon, reads :— 

“The receipts from all sources for the past half year have 
amounted to £27,506 1s. 3i., and the cost of working has bsen 
£15,968 4s. 6d., leaving a profit of £11,537 16s. 9d. Inclusive of the 
balance brought forward from June 30th last, the net revenue 
sccount shows au aggregate total of £15,538 4:. 81. After making 
provision for the debenture stock interest, & balance remains available 
for dividend of £11,429 19s. 61. Oat of this sum your directors 
recommend that the full dividend of 5 per cent. annum be paid 
on the preference shares, and that a dividend at the rate of 14 per 
csnt. per annum be paid upon the consolidated ordinary stock, 
leaving a balance of £1,267 93. 6d., to be carried forward to the next 
account. Your directors regret the diminution in the dividend, 
arising from the increased cost of materiale, and from the fact that 
the ordinary stock, ranking for dividend, has been increased by 
£225,000, expended on lines not yet open for traffic. The following 
table shows the number of passengers, exclusive of season ticket 
holders, carried since the opening of the railway in each half-year :— 


— 


| Number of 


Receipts 
Half-ycar. passengers (exclu. | (including 
sive of season | deacon tickets) 
ticket holders). г: 
| | £ в. d. 
Ended Deceniber 81st, 1890 (11 days) 165,000 1,568 8 9 
„ June 80th, 1891.. sa ia 2,412.34 19,408 6 9 
„ December 81st, 1891 .. 2,749,055 19,798 16 6 
„ June goth, 1993. 2,818,152 . ‚981 2 
„ December 316, 1892. Qs 8,117,602 22.002 17 5 
„ June 80th, 1893. z% a 8,146,656 22,458 6 9 
„ December 815%, 1898 .. — 8,090, 22,067 14 10 
» June 80th, 1894. is oe 8,883,1 ‚564 10 6 
» December, 1894 т 8,275,649 93,540 124 
„ June 20th, 1895 .. v» 8,118,199 . 23,711 f 8 
„ December 81st, 1895 .. 8,172,438 28,70 8 7 
„ June 80th, 1896.. 5 8, 9°, 94,021 18 0 
„ December 31st, 1896 .. 8,862,480 25,456 6 9 
» Jane 80th, 1887.. ie s 8,437,810 26,106 8 6 
„ December 81зі, 1897 .. je 8,337,861 95,471 19 10. 
„ June 80th, 1898. 8,478,977 | 26,956 16 4 
„ December 8186, 1989 8,162,814 26,319 14 10 
„ June 80th, 1899 .. ss 8,510,098 | 96749 3 0 
„ December 81st, 1899. 8,412,919 | 96,197 14 10 
Total since the opening of the line. | 57,703,268 | £499,804 7 4 


| 


“ Moorgate Street Extension.—Your directors regret that owing to 
the delay on the part of the several contractors it was found im- 
possible to open the line at the date anticipated in the last report. 
Every possible pressure bas been put upon the contractors, and the 
works are now so far completed that it is hoped the sanction of the 
Board of Trade for the opening for publico traffic will be obtained 
within the next two or three weeks. The delay has been a source 
of great disappointment, as the capital expended on the constrsc- 
tion and equipment of the extension has consequently been unpro- 
ductive in place of earning an adequate return. 

“Clapham Extension.—The works on this extension are rapidly 
approaching completion; the surface stations are well advanced, 
and there is every prospect of its being ready for public traffic within 
the next three months. 

" Islington Extension —Tho sites for the stations on this extension 
have been acquired and are in the hands of the contractors. Good 

rogress has been made with the tunnelling. 579 yards on the up 
line and 550 yards on the dowa line have зеп driven. 

“The subway at London Bridge to connect this company’s station 
at the corner of Denman Street with that of the London Brighton 
and South Coast Railway will Ъз commenced as soon as some pre- 
liminary boring operations have been completed. Of the 10 loco- 
motives referred to iu the last report as under contract, eight have 
been delivered and are giving satisfaction. 

" Generating Station.—The principal works necessary for running 
the trains to Moorgate Street are now completed, and the further 


power required for the extension to Clapham is expected to bo ready 


early in March. A large new carriage shed is in course of erection. 

“ Parli .—The Bill will be submitted for approval at the 
conclasion of the ordinary general meeting, is to ob the sanction 
of Parliament to substitute a tunnel of 30 feet in diameter, for two 
of 214 feet at the station at the Islington terminus, whereby greater 
convenience will result in the working of the traffic and a saving in 
the cost of construction. . 

“ Negotiations are in progress with the Great Northern and City 
Railway Company for the construction of а joint station at the 
corner of Old Street for the exchange of traffic between the two 
companies; and a Bill bas been deposited in Parliament by the 
Baker Street and Waterloo Electric. Railway Oompany, now in 
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course of construction, for the extension of that line from Waterloo 
to join this company's railway at the Elephant aod Oastle Station. 
In a coordance with the powers conferred on the company by the 
City and South London Railway Act of 1898, the half-year's 
dividend on the 5 per cent. petual preference shares, issued in 
1896, will be charged to capital. The warrants for this and the other 
dividends will be posted on the 12th prorimo. The directors who 
retire by rotation on this occasion are Mr. Bampson Hanbury and 
Mr. 8. Barclay Heward, both of whom ara eligible for re-election. 
Mr. James Lorimer Oliver is the retiring auditor and is eligible for 
re-election." 


Great Northern and City Rallway Company. 


Тнв report of the directors for the half-year, ended 3186 ult., sut- 
mitted at the third half-yearly meeting held in London yesterday, 
1s¢ inst., states that the construction of the railway is actively pro- 
c:eding, and, at the Regent's Canal, both the up and down line 
tuunels are making good progress. The shield chamber at Essex 
Road station is ready and the shield is in course of erection. Exca- 
vation of thetunnel at this point will shortly be commenced, and 
work has begun at Drayton Park. An arrangement has been made 
eae the City and South London Railway for a joint station at 
Old Street. 


The meeting of the company was held yesterday afternoon at 
Westminster Palace Hotel. A report will appear next week. 


Stock Exchange Notice —The Stock Exchange Com- 
mittee has ordered the undermentioned securities to be quoted in the 
Official List:—Commercial Cable Oompany—Further issue of 
£230,255 4 per cent. 500-year debenture ateck. Applications have 
also been made to the Committee to appoint a special 
settling day in:—Hampstead Electric Supply Company, Limited. 
—6,360 о shares of £5 each, fally paid, Nos. 1 to 2,652, 
2853 to 4,416, and 4,471 to 6,614, 8,038 5 p2r cent. cumulative 
preference shares of 45 each, fully paid, Nos. 1 to 5,330, 
5,431 to 6,000, 15,763 to 16,912, and 16,918 to 17,905, 5,433 
vendors’ ordinary shares of £5 each, fally paid, Nos. 6,615 to 12,047, 
and 9,862 vendors’ 5 per cent. cumulative preference sbares of £5 
each, fully paid, Nos. 5,331 to 5,430 and 6,001 to 15,762. 


London Electric Wire Company, Limited.—A meeting 


of this company was held at Winchester House on Taesdsy last for 
the корно of report and accounts, but the proceedings were con- 
ducted in private. 


Westminster Electric Sapply Corporation. Limited. 
—The directors recommend a dividend at the rate of 16 per cent. for 
the half-year ended Decembar 31st, making with the interim dividend 
13 per cent. for the year. 

The British Electric Transformer Manufacturing 
(‘ompany, Limited.—The directors on Tuesday declared an interim 


dividend at the rate of 10 per cent. per annum for the six months 
ащ! December 31st, 1899. Divid warrants will be posted on 


TRAFFIC RECEIPTS. 


Bl and Fleetwood Tramroad Company. — The receipts for the week 

ing January 97th, 1900, were 8149 16s. 04. ; receipts for corresponding 
period, 1899, £154 14s. 11d.; aggregate for half-year to date, £573 5s. 7d, 

The Bristel Tramways and Oarriage Cempany, Limited.—The receipts tor the 
week ending January 26th, 1600, were £2,697 58, 1d.; corresponding 
period, 1809, 42,952 9s. Id.; increase, #814 168. Od. 

fhe Olty and South London Ball Oompang.—Tbe receipts for the week 
ending January 28th, 1800, were £1,092; ditto January 20th, 1899, £1,134; 
decrease, £42. Total receipts for half-year, 1900, to date, £4,470; correspond- 


ing period, 1899, 44,516; decrease £46. Miles open, 8: 

The Dover Tramways.—The receipts for the week ending 
January 27th, 1900, were 4151 68, 5'4.; January 28th, 1699, 
4132 бв. 2d.; increase, £19 ls. 34d. Total receipts so date, 1600, 


£606 9з. Od.; corresponding period, 1899, 4258; 113, Id.; inorease, 
E19 9s. 11d. Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,910; 
1899, 4,237. Number of cars, 1900, 11; 1599, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 

Friday, January 26th, 1£00, were as follows:—D. U. T. Co., horse 
£87 Вв. 6d.; ditto, electric cars, £2,687 10s. 3d.; D. B. D. Co., electric oars, 
£609 6s. 9d.; total, £3,534 58. 6d.; corresponding week last year—D. U. T. 
Oo., horse cars, 21,55 5з. 0d. ; ditto, electrico cars, £279 Js. 2d.; D. B. D. Co., 
electrio cars, £620 1s. Od. ; £8,235 78. 2d.; inorease, £209 188, 44. 
Aggregate to date, £13,101 7s. Id.; aggregate to date last year, £21,970 
бв. 2d.; increase to date, £1,131 18. 114. The mileage worked is 41 miles 
electrically, 8 miles by borses, as against 16 miles electrically, 28 miles 
by horses, for the corresponding period last year, 

The Halifax Corporation Tramways. — The receſpts for the week ending 
January ist, 1000, were £530; January 25th, 1899, £295; increase, 
£235. Number of cars, 1900, 28; 1809, 12. Total receipts to date, 
1900, from April Ist, 1899, 424.919; 1-9, from June 29th, 1898, £7,484, 
Week ending January 29th, 1900, £615:  Februsry Ist, 1899, £305; 
increase, £240. Total receipts to date, 1900, £25,494; 1898, £8,169. Miles 
of track open, 1900, 12; 1599, 34. 


The Liverpoo! Overbead Railway Company.—' The receipts for the week ending 
January 28th, 1100, amounted to £1.571: corresponding week last year 
41258; increase, 4818; total for half-year to date, £760. 


The South Staffordshire Tramways Company.—The receipts for the weck 
ending January 26th, 1900, were £733 158. 64.; January 27th 1699, £542 
сеа Aggregate receipts for 4 weeks, £2,349 5s. 9d.; last year, £2,308 
8. 


STOCKS AND SHARES. 


Wednesisy Bvening, 

Tue bighly-struog feeling of nervousness which is abroad in the 
general markets of the Stock Exchange finds but little reflex ia the 
calm placidity of the electrical departments round the “ House“ 
The war—that dominant feature of the speculative section—is 
gradually losing its hold upon the mind of the investor, who keom 
that it is only a question of time before the British take Pretoria and 
markets resume their normal attitudes. Certainly, the effect of 
hostilities hangs over a few quotations in the electrical depart- 
ments, but it is so slight as to be scarcely perceptible. A glance 
at our list of prices shows what we mean: out of the 123 officially- 
quoted stocks and shares, less than a dos m are altered since lud 
week, and of these, more than half are caused by the quoting of the 
securities «x dividend on the last account day, January 26th. 


In the electrical railway market, City and South London stock hes 
nominally fallen a point, bat in reality the drop is worse than this, 
it being exceedingly difficult to find a buyer at anything like the 
current price. For this, of course, the reduced dividend which we 
announced last week is mainly responsible, but it mus b 
remembered that for some time past the market in this stock 
bas been next to nothing, and what dealing has taken plac: 
was in the nature of what the Stock Exchange calls a 
matter of negotiation. Waterloo and Оңу Ordinary Stock keeps 
steady, and the report of the company speaks well for the reliel 
which thie little line affords to the congested traffic of the London 
streets. Central Londons do not move. The recantly-published 
statements with regard to the electrifying of the two principal 
underground lines have not been sufficient to prevent a fall in the 
Ordinary stccks of both companies. Metropolitan Consolidsted 
has dropped from 113 last Feiday, to 112, and District Osdisary 


stock at 294 is § below last woek's prios. It is rather interesting to 


note, in passing, that the last dividsnd paid on Districts was in 
August, 1882, 174 years ago. 


Оле solitary change has to b3 noted in the list of electricity supply 
companies. County of London and Brash Provincial Preference are 
10s down, otherwise there is no reportable alteration since last 
Wednesday. Business in this department has shrunk to unrecognissble 
dimensions, but the heavier shares stoutly maintain the advance 
which they secured a week ago. The St. James’s and Pall Mal 
dividend and bonus are at the same rate asin 1899, and the market 
is anticipating similar resulte from the Westminster,“ Notting Hill, 
and Metropolitan Oompanies. There is some doubt as to what the 
City of London directors will distribute, but expert opinion is 
going for a dividend of from 3 to 5 per cent. In almost every 
case the companies are doing excellent business, although the 
extravagant price which coal has now reached is militating again 
them, and is bound to tell sadly upon results. At the 
Smithfield Market meeting, which was held the other day, the chair 
man drew attention to the large amount of new business which is 
being obtained by the company. The shares are supposed to bi 
buyers at 2, bat we doubt whether a seller would be able to get u 
much if he wanted to dispose of his holding. 


An advarcs of S04. per share in the price of British Iosulated 
Wire has been brought about by persistent inquiries for the shares in 
a market which is already short of them. Edison & Swan Ordinary 
have not improved upon their rise of last week, but the 4 per cent. 
Dabenture stock is up 1 per cent., and as а speculative investment it 
is not unattractive. 


Telegraph stccks and shares would be featureless were it not for the 
speculation that goes on around the Anglo-American group. Anglo 
"A" and" B” have both de clined, and the Ordinary stock has shed a 
point. The stocks are largely inflaenoed by outside influences, and 
the conduct of the war has kept all speculative markets depressed this 
week up to the time of writing. The "A" stock, be it noted, still 
carries the dividend of 27s. per cent, which will not be deducted 
until Friday next, February 9:h. Eastern Extension Telegraph 
Ordinary has undergone no change, despite the discussion 
which was evoked by the spirited speech made by the chairman of the 
company, Lord Tweeddale, at the meeting last week. Globe Tele 
graph and Trust shares—both Ordinary and Preference—quiskly 
recovered the dividends of 1s. 9d. and 3s. per share respectively, 
which were knocked off last Friday, but Direct United States Cable 
failed to do this, and allowing for the dividend, bave fallen 23, per 
share to 111. 


— 


— — 2, um Ad Re s 


Since declared 13 per cent., against 12 per cent. for 1898. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


SOON Closin al В yo сна 
Present ds for 8 
— NAME. Share. the last three years, | 904805. окшо; "Tan n. Bist 
1897. | 1898, | 1889 Highest.| Lowest. 
110,900 | African Direct Telegraph, 4 95 Pe one - „ 100 “es 99 —103 99 —103 ias eee 
25,000 | Amazon Telegraph, shares 10-| See osse 8— 4 8 — 4 scr er 
195,000 Do. do. 5 Y Debs., ; Nos. 1 to 1,250 Red. 100 T 85 — 90 85 — 90 —— - 
876,520 ni m Telegraph eee Pref. eee ese eee Stock 8 £8 Os 73/6 63 — 68 — 68 6: еее 
8,063.24) do. 6 95 Pref see 0 Stock 6 6 6% |115 —116 |115 —116 1163 | 1148 
8,062,940 do. Deferred... .. . . Stock 18s. Ф101 76 173— 172 | 17 — 174 | 176 162 
Chili 9 Nos. 1 to . ses eee soe eee 5 eee eee 2 = 8 2 — 8 eee eee 
10,000,000 5 100 | 8 8 9| .. 165—175 165 —176 oes — 
1,882, 82 Do. do. terling 500 "year 4 % Deb. Stock Red. tock] ... was .. |102 —104 102 —104 168% | 1022 
234,850 | Consolidated Telephone on and Manufacturing | 10/- | 1à 1 г — 1i ee e. 
16,000 Cuba тер soo eee eee ees 10 7 8 eve 81— ы ee oe 
6,000 8 ES Ф Pref. eee toe eoo ee ee 10 10 10 ° 19 == 5 p — 5 ees oes 
12,961 Direct 8, panish elegra h ee өөө eve eee ee 5 oe eee — =т= ee өө 
6,000 Do. do. Р 10 Cum. Pref. eee eee 5 10 eee es 9 — 10 9 — 10 eee eee 
80,000 Do. do. 44 % Debs. ids ; is ve " 101 —10595 [101—105 sós i 
60,7101| Direct United States Cable „*. | 20 | 34% | 3% | 8 Ф | 11 llj— 12 xd 12 | 14 
130,000 | Direct West India e EE. y 4 Reg. Deb. 77 ees к эз .. | 99 —102 99 —102 M is 
4,000,000 | Eastern Telegraph, Ord. ses . Stock 7 | 7 96 . |1*8 —158 153 —158 | 158 | 1534 
1,796,000 го " ur Btock TY) [I 100 [TI eco eee 98 —]1lul 99 —101 99 9-1 
1,433: D Mort. Deb. Stock Red. eee eee Stock 4 TII eee 115 —120 115 —120 117 +00 
250,000 asd = XT 7t * asia, g саа тасв, ..| 10/7 7% . |163— 152 154— 152 | 18| 15% 
| us. u ann. Зе NE 
16,2001 Rn име ү нү ү Сырын, 100 6 x 99 —103 99 —103 em 
64,400 n do. 5 0 Mm 4,827—6, И 100 | 5 ies 100 —108 [100 —108 n ee 
830,000; 5 Stoc 4 eet 117 — 122 117 —122 118 eee 
ж and South ier n Telegraph, b, 6 ^ Mort. Deb., 
17,400 slegraph, ов. 1 to 2348 J| 109 | - ce Pee v "X ee 
24,600 Do. a to bearer, 2, 844 to 5, 500 | 100 "m" ee T" eee were ees ҮТ 
800,000 р? 4 4 Mort. Debs., Nos. 1 to 8, 000, red. 1900 | 100 | ... jai 101 —104 |101 —104 e oo 
300, 000% 4% d Mt. Debs. I» Bub. ” 1—8,000 | 25 | ... as 101 —104 % |101—104% oe ves 
180,337 Globe Т, wir Уй e 05 „„ „„ 10 | 449 53 11 — 11 11 — Шіха 116 1H 
180,043 eo dev 2] 1918 6 15 — 154 15 — 155 rd 163 | 157K 
150,000 Great Ne Northern AEE „| 1010 jn 80 — 82 | 30 — 82 81 | 3v} 
96,300 J Halifax and Bermada ble, E Mort. Debe; } 100 |... |... 99 —102 | 99 —102 " 
17,000 Buropean Telegra vee — | 25 |10 10 Ф 49 — 58 49 — 53 “ Y 
100,000} London еен Brevis Telegraph Debs. .. , 100 6 7 iss 106 —109 |106 —109 А . 
12.680 | Montevideo Telephone, Limited, ов. 1 to 72,680 | 1| .. |... 2 1 i- i I 
66,402 Do. do. ота № Nos. 106,498 | 1| ... кы 1 1 aes 
National Telephone, 1 to 400,000... .. .. _.. 5|6% |6 62 53— 52 53 
15,000 Do. 6 Cum. lst Pref. eee [TII eee 10 6 6 14 — 15 14 —' 15 1 eos 
15,000 Do. 6 % Cum. 2nd Pref. ... А " 10 6 6 14 — 15 14 — 15 wee Ne 
350,000 Do. 5 4 Non-cum. Ard Pref., 1 to 250,000 | 6 5 5 58— 55 51— 55 59 ... 
1,820,471 Do. 5 Deb. Stock Red. Stock| 84 83 98 —1C0 98 —100 é | 98 
171,504 | Oriental Telephone an . Мов. 1 to 171, 604, fully paid 115 5 $— 1 4— 1 РА ies 
100, 0000 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 EM 101 —104 [101 —104 ds isi 
11,880 Reuters 000 eee eee eve eee eee 8 5 oe 7 — 8 == 8 my ee 
8,881 Submarine Cables Trust eee eee eee ees eee Cert. eee 006 125 —180 126 —130 ses eee 
68,000 | United in Plate Telephone 5 6 V js 4$— 04 — 6} jus iss 
16,639 do. 5 % Cum. Pref. Nos. 1—16,639| 5 В 43— — 5 |... I 
179,947 n do. fe eee eec ev? Btock ee eee 103 —1C6 108 —1C6 eee „өз 
300,000} West African Telegraph, 5 Y eee | 100 y АЖ MNT 99 —102 98 —101 929 - 
30,008 | West Coast of America, Nos. 1—80,000 and 88, 001—88, 006 N | ... is i 1 — 1 у ies 
150,000 Do. do. 4% Debs., pain = е а 100 | ... iei 100 —108 11С0 —1C4 ses sae 
880,731 ze and 5 ay De Stock! ... eee 10) —104 uO xe 5 eh н 
306,999 estern Telegra 13 1. 205 908 .. TP eee 10 ee 06 ee TI 1 — 1 
76,000 Do. p 5% Debe. aud series, 1906 eee 100 ees [III [TII eve 106 —109 ee eee 
06,831 West India and Panama Telegraph eos eos cee ee 10 g soe i— 11 i— 1g eee .00 
94,568 Do. do. do. 6 % Cum. 1st Pref. , 106 ate 91— 9$ 91— 92 dis - 
4,000 Do. do. do. 6 % Oum. 2nd Pref. . 10 | 6 T 7— 8 7— 8 aus Рр 
80,0001 Do. do. do. 5 De "Бег гоа 1 to 1 ‚800 100 б see 104 —107 104 —107 eee oes 
158,100}; Western Union of 0.8. Telegraph, 6 Y Ster Bonds ... | 100 | 6 2e 98 —108 98 —108 е © 
. ELECTRICITY SUPPLY COMPANIES. 
й | зи Sup., Ord., 101 to 19,761 5 2 6 B 7— 8 7—8 `.. e 
a y 4 Oum. Ф %%% b | 7 | eee tee | 83— 94 81— 93 | see eee 
esu RN, M apply 8 7 |ва 10 — 11 =u 
ро, do. do. do. Nos. 30,001—60,000 B. is ai Ж. 100 | 9)— 10 | .. | .. 
e „5 adde а “а do. 41 % Oum. Pref. б | нео | 71 — 6} s- ЕИ" 
, a y» e$ LL eot eon eee oo m — „ uw 
10,000 Do. do. do. Deb. Btock Red.... stock 4 e | e 109 —111 109—111 ЧЕ xs 
0,000 | City of London Electric Lighting, aah aa арай „| 10 10 6 103 — 114 | 10$— 114 111 11 
9000 Do. 6 % Onm. Pret.,1 to 40 e | 10/68 |6 13—14 13 — 14 13? 
Mes 5 4, Deb. Stock, E te at £115) all paid | ... | 5 x. 122 —127 122 —427 |... | .. 
2,00€ | бошу ot Lond & Brush Prov. E —40,000 10: яй nil 98— 104 | 94— 103 A po 
і до, do. 6% s 400010000 10 6 % 6 18 — 14 125 — 133 13 | |. 
2,000 449, Deb. Stock, Prov. Certa (all paid) Rd. i vu ee 108 — 111 108 —111 108 
шщ "ыры. Corp., Ord. Shares ЖҮ 5 8 * 7 96 42 — 51 41 — 54 s 
London Electrio Supply Оро, Limited, Ord. aud. a, Sexe в; 2— 24 2— 24 T 558 
1650 Do. do. 6% Pref. | 8 |6% 5 — 6) 5 — 55 5 | .. 
0,000 Do. | do. = 4% Ist Mt. Db. Stock Rd. Stock... | .. 101 —103 1c 1-3 .. 
d Р i жеси Bupply, 101 to 63,500 eee eee 10 | 6 % 5 % 144— 154 144 — 154 | eee | в 
bane. : Nos. 62,501 to 85,000 . 10 | Ну 14 — 15 |14 — 15 ME EM 
ar First Mortgage Debenture Stock | ... 4% 115 117 105 —117 ^ .. |. 
= Ei Deb. Stock Red. Stock (ccr |®—# || 
ee A. lO. . 18 i s 1, ish = 15 10 — 165 Кы 
0 | 1 144 — — 1 e 
ub. й NE y 4 Pref., 20,081 to 40, 080 : 7 21 : — 94 | m | m 
Nene Electric Supply, Ord., 101 to 80,000 „. 5 12 % |12 _ 13 % | 14— 154 143— 16} 151 143 
* Bubject to F'ounder's Shares. t Quotetions on Liverpool 
Unless otherwise stated all shares ure Dividends in deferred share vesd м 
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SHARE LIST OF ELEOTRICAL OCOOMPANTES—Continucd. 
ELECTRICAL RAILWAY, MANUFACTURING, AN D INDUSTRIAL COMPANIES, 


| Btock | Closing Closing Business done 
Present | NAME or Dividends for | Quotation Quotation à week 
Issue, | , Share. the last three years, Jan. 24th. | Jan. Bist. 
| | — ааа. 
1897. 1898, 1899, Highest. | Lowest. 
65,000 | Aluminium shares, Nos. 1—65,000 ... FS san E [ЧӨ oan se 24— 34 23— 8} N | « 
90,000 Do. 4) 95 Ist Mort. Deb. Stock Red. T ... |Stock| ... T — | 95 —100 95 —100 — à 
80,000 | British Electric Traction ех FEN к NEU! 6% .. 16 — 17 16 — 17 168 | 16} 
30,000 Do. do. 6% Cum. Pref. 80,001—60 ,000 10 rar se — | 181— 132 | 134— 13j 134| 13% 
200,000 | Do. do. 5 Ф Perpetual Debenture Stock ... Stock TT 33 125 —128 125 —128 — 
45.000! |; British Electric Works Co., Ord. £ 1 shares, 50,601 —405,000 T T sss acer 1 Ü — ^ i— 1 
50,000 Do. do 6 0 im. Pref., 1— 50,000 ... fi * | ^e | — 8 1— 1 - 
40,000 | British Insulated Wire Ord., No. 1 to 40,000 T Pia 5 26 JT 500 114— 124 18 — 14 es 
27,500 Do. do. 6 %Cum. Pref. Nos. 1 to 27,500 D T 55 73s 6 — 6) | 6 — 64 re 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... 8| 3% 5 9% iva 11— 2 11— 2 " 
90,000 Do. do. Non-oum. 6 % Pref., 1 to 90, 000 21.6 X (GE us 31— 28 2i— 28 
125, 0007 Do. do. 44 % Perp. Deb. Stock S» (Stock! ... T .. [110 —115 110 —115 - 
50,000 Do. do. 44 % 2nd Deb. Stock Red.. Stock „ «wa ROS =. 102 —105 RL 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 | 124% 15 P 133— 144 | 18$— 144 san = 
20,000 Do. do. 5 Ф Cum. Pref. "es 5 y: da „ | 5— 6 | 5)— 6 51 5} 
90,000 | Do. do. 44 % lst Mort. Deb. Stock Red. |Stock а e | eee 110 —115 110 —115 e»: - 
213,533 | Central London Railway, Ord. Shares vt га ot AG) aa ae j| an 94— 10 | 94— 10 10 97 
61,083 Do. do. Pref. half-shares T P 5 аг Mi | ө 4— 5 | 4— 5 H 
71,447 Do. do. Def. do. TT 285 5 5 * „| |]4— 5 | — 5 = & 
855,000 | City and South London Railway ... Stock 13 24%) 14% | 59 — 62 | 58 — 61 60 | 59 
37,000 | Do. do. Ord. shares, Nos. 22,501 to 60,000 £5 10s. pd. n | 4)— 5} 44— 53 "à 22 
82,098 | Crompton & Co., Nos. 1 to 82,098 >... 8 Ж? е: w 984— 4 | 8j— 4xd| 3j 
Do. 5% Ist Mort. Reg. Debs., 1 to 900 of ` aH ns E Ata 
ARUM £100, and 901 to 11,000 of 250 Red. f| = | = | = | | 98 —101 | 98 —101 e^ 
99,261 | Edison & Swan Utd. El. Lgt., es eg shares, £3 pd.1to 99,261 5 6 Y 6 @ à 2— 2 2— 2 : 
17,139 ро. do. do. wA Shares, 01—017,189 5 6% 6 31— 44 34— А 
844,023 Do. do. do. 4 95 Deb. Stock Red. | 100 mi T ; 92 — 94 93 — 95 94 
112,100 | Electric Construction, 1 to 112,100 ... ivi TT * 216964 6% . 2— 2 2— 2} — 
25,000 Ро. do. 7 95 Cum. Pref., 1 to 25,000 ... 3| 7S) 7% 22— 8 22— 8 ; 
140,800 | Do. do. 4% Perp. lst Mort. Deb. Btock ... Stock| ... me 0 103 —106 103 —106 “ 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... TT aT oss TE — 351 3 . 
9,6001 Greenwood & Batley, 7 Y Oum. Pref., 1 to 9,600 TT 10| 7 Y 7% 16 — 12 10 — 12 
80,000 | Henley's (W. | Telegraph Works, Ord. ... ee ө 5 | 12 % 14 % 18 — 14 13 — 14 13i | 13} 
12,000 Do. do, ^44^b Pref. «i: 617 Ф 7 4 | 54—— 6 |.54—— 6 BE |= 
50,000 ро. do. do. 44 Mort. Deb. Stock.. . Stock) 44%) ... | 111 —114 111 —114 Tn ae 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works T 10 | 10 Ф 10% 21 — 22 21 — 22 22 „ 
800,000 Do. do. do. 4 % 1st Mort. Debs. 100 s dus 100 —104 100 —104 E. * 
87,500 Liverpool Overhead Railway, Ord. ... M : 10 84%) 34% SHi— 8H | OF — 945] — * 
10,000 Т Do. do. Pref., £10 paid -— TT 10 5551 5% 13 — 134 13 — 133 |... — 
87,850 Telegraph Construction and Maintenance ее? ^ 12 | 15 @ . 36 — 40 87 — 41 88 36 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 awe a .. ]102 —105 |102 —105 +: - 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 roe 5 "T MA 9 — 10 9 — 10 x ^ 
20,000 | Do. do. 595 Cm. Prf. Nos. 1 to 20,000 ... 5 iss 5à— 6 5b— 6 1 oe 
540,000ї | Waterloo and City Railway, Ord. Stock  ... н $3. 1 AUD. IU ~ii; 8 * 3 Ф' 101 —104 101 —104 | ^na = 
t Quotations on Liverpool Stock Exchange, 1 Unless otherwise stated all shares are fully paid. 


Dividends marked $ are for a year consisting of the 18 latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF | BECURITIES X NOT OFFICIALLY QUOTED. 


9Birmingham Ilectrio Supply, Ordinary £5 (fully paid) 8—10. and Knightsbridge Electric Lighting, Ordinary ^W 
Brompton and Kensington, 4195 ret Án of 2100 00, 102—101. E: 3 13—18; lst Preference Cumulative 6%, #6 
National Electric Free Wiring, 10s. paid, 5s.—7s. 74—78. Debentures, 103—106. Dividend, 1906, 
Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 18—19. ‘Shares 10 

Do. do. Pref. (£10 E ), 1053—11. Kidderminster and District Жошо, Pref. (£6 pd.), 6—6}. 
Smithfield Market Electric, 1—3. ST. Parker, £10 (fully paid), 182 


* From Birmingham Bhare List. Bank rate of discount 4 per cent. (January 26th, 1900). 
MARKET QUOTATIONS, Wednesday, January 3lst. 


повне оа ee m oe A p. 8 ee 
н ee 0 ee per е 2 ee 
a Acid, . ee oe per owt. Ln 40 ša # Copper ve .. per ton £82 82 LI 
âa n trio ee ee ee per owt. Ы ° өе б n Wire (basis price) oe per lb. 10:4. а oe 
a " ee oe ee per owt. 83/- m ee @ oe ee oe ee per ton 658 * 
а н Sulphurio ee ee ee per owt. 6/8 ee б ve Rod ee ee ee per ton A92 A92 
a Amm Bal .. . per owt, 40, 40J- п German Silver Wire .. .. per lb. 1/6 1/6 . 
a Ammonia, Mariate (crystal) .. per ton 429 429 s h Gutte-perche, fine ee ee per lb. 1[- 
8 xn . <. per ton £31 h India-rubber, Para fine . Per Ib. 4/7 to 4/8 4/81 dec. 
a Bi powder oe ee per ton 41 &6 10 10s. ine Iron, Charcoal Sheets .. .. per ton 18. 815. os 
« Bisul of Cannon ce «= per ton 415 vs í „ Pig (Cleveland warrants) per ton 67,9 $}, [9 as. dec. 
a Borax oo «= oe per ton 416 10 816 10 T б» ,acoordingtosise per ton | From 41 1 e 
а Bensole (0 a, ee oe ee per gal. т 77 ee { п Scrap, vy ee ә per ton 70/- to 726 70% to 72/6 * 
а ” 8 lo) oo wà per gal 5/6 се í » Wire galvanised No. 8.. per юп 614 5 814 
а phate.. ..  .. perton| 49410 £24 10 zi g Lead, Е Ingo .. . per ton 816 10 £16 2 6 7/6 ine. 
iL Nite Ps се e. рег ton s f n „ Beet por ton £18 418 “a 
n Whites ... per, ton 1 - m Manganin Wire No. 28.. ee per lb. 8/- 8/- es 
: e co оо „, porton | 29710 491 10 F g Merc "DP . per bottle; £9 12 49 12°6 | 6d. dec. 
Methylated Spiri .. а. 9/9 » d Mioa (in original cases),small per Ib. . to-Bd. | “8d. to 8d. S 
Naphtha, vent (90 % at d „ % » medium per Id. 1/9 to 2/9 | 1/9 to 2/9 . 
O.) .. oe as . per gal. 5/6 5/6 s d « large pe 8/6 to 7/6 | 8/6 to 7/6 ec 
a Potash, ate, in casks.. per lb. 44d. 441, p Phosphor Bronse ain castings рег ib. | 1j1901/4 | Lltol/4 - 
а 4800 % Por ton EM Hs p & per Ib. egy 1/1 to 1/4 T 
а ь Bisalphate ..  .. per ton 486 485 V P n lid etr'p & sheet per From From T 
3 E. es еа s 3 те, er at es Sos us рег os. vet “п 80 
phate oe ee ee um Dronse m ee 1044. ee 
а Balphur, Sublimed Flow ee per ton £6 86 T { Magnet, aoc'd'g to desc'p'n р. ton ps 1b to 440 T 
: "n nt ee oe ре: оз pm 7629 ee 4 Steel, Magnet, in ee oe д. Рур ee 
0 ee ee ee per ee 4 
а Sods, Caustic Iwhiie T5) .. person | 4710 £1 10 M . etm oe guis nom, nom. эше 
oe ee ee per ee ee eo oe oe . 1,9 sr 
є „ Bichromate, casks ee per lb. 81 l. 82 t. s бн wire Nos. 1 to 16 ve tib. 1/10 1/10 ee 
MET ALS, &о. P White Anti - friction Metals 
“White Ant" bran per ton | £40 to £70 | £40 to £70 ёё 
Aluminium p lre, in ton lots.. per ton £24 £179 T j Yarns, Ootton p llb. bundles | pr Ib. 1 78 1. T 
e QEbtéhintonlow.. par on . $191 £191 = f Fax, N lee. per Ib. 1. a. . inc. 
© Brasa (rolled molaf i .. рег ton | £75 to £183} £75 to £135 Àj nm Hemp, 8 ply 10 Ibe, ee per lb 44. inc. 
с Brass (rolled me b per Ib. 84. Bd, ds $5 os m Bussian, 10 lbs. per Id. 48 1. inc. 
с „ Tube (b ee per lb. 10d. 10d. ee П Jute, 180 Iba. rov per ton £14 10 £14 10 
c „ Wire, ver às .. per lb. 814. 81d. a k Zino, Sheet (Vielle Montagne bad.) p. t. £96 5 nett.] £25 6 nett. £1 inc. 
quotitiona supplied by hine eg supplied | 3 su 
esr. d, Boor & Oo. е Indla- Hubber, Gutte-Percha, and enr окна Ashby, Limited 
b The Bt British Aluminium Oompany, Ltd, те ph Works Company, Led. а Mere W. T. Glover & Oo., очи?" 
с асе Таоа Banoa а Soni, x im ames & Bhakspeare. n Mosers. Р, Ormiston & Goan 
Messrs, Jackson & Till, e Messrs. Johnson, Matehey & Os. 


4 Mon rs. F. Wiggins & Sons | Phe Phospher Bronse Company, i 
Messrs. Bolling à Lowe. Li r 
Меомть Henry O, Fee & 00, | ? 
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SOME CONDITIONS AFFEOTING THE MAIN- 
TENANCE OF CARS AND THEIR EQUIP- 
MENTS. 


[ COMMUNICATED. ] 


Ir an English engineer were called on to estimate the 
probable running costs of the various divisions of a potential 
electric traction scheme, he could, without much difficulty, 
and with good chances of accuracy, foretell the amount with 
which to debit the power station ; for making allowances for 
the considerably increased load factor, the decreased charge 
for switchboard attendants, and a few other betterments, his 
experience in the lighting achool will guide him in estimating 
the cost of power at the switchboard. He can, moreover, 
pick up nuggets of information on this point from the gold 
mine of American and Continental statistics. 

For similar reasons he will not be far out in estimating 
the cost of maintenance, depreciation, and “inefficiency factor "' 
of the electrical construction beyond the board, incladin 
feeders, with their boxes, switches, manholes, &c., poles, an 
overhead wires, electrical and supporting. 

He may, by good fortune, attain a fair- тошо 
when dealing with the track, with its special work, bonding, 
and diverse ballasting—macadam, setts, or wool—but when 
he comes to the running cost of cars, he is face to face with 
в fearsome octopus, whose tentacles are hidden, towards which 
he advances cheerfally, grasping a sword forged from the 
mean of countless statistics. | 

If the engineer was born under a particularly lucky star, 
he msy have struck a line which, ia this matter of cars, will 
verify his estimate. With thia line we have nothing to do, the 
object of the article being to indicate, however vaguely, some 
of the difficulties with which the question bristles, and which 
make the estimation во much a matter of chance. | 

The siz3 of the outfit does not affect us particularly. 

Expenses due to repairs and renewals should be merely 
nominal during the first six months. Everything is new, 
presumably in the piak of condition, and the contractors are, 
no doubt, hovering aroun), coaxing, and doctoring. It is 
after this critical period that the „°з, the unknowna, the special 
characteristics of the men-in-aharge of the line, of the cara 
and their equipments, b>gin to unfold them elves. 

Let us attempt to marshal some of the unknowables :— 
Firat, and moet thickly veiled, comes the personal factor. 
However lusty a babe is electric lighting, electric traction is 
certainly yet **in its infancy” io Great Britain, and large type 
wou'd be needed to fill a sheet of scribbling papsr with the 
namzs of those who know a tramcar from a traction engine— 
speaking more or less figuratively. It is neoessary, there- 
fore, to imagine the possibility of the resident engineer being 
a man sound in lighting, but with an elemental acquaintance 
with the vices and surprises of a traction job. He may 
bave been on some line where the conditions were ideal— 
and monotonous (for who would give anything for that job 
where the engineer could talk about the even tenour of his 
way?” The man most likely to succeed is he who has been 
in charge of a system where breakdowns of every possible 
description—not due necessarily to bad management—come 
thick as leaves in—well, in Autumn). 

This man has an unlimited capacity for learning, bat— 
unfortunately for our estimator—a very small n of 
these surprises occur during the probation period of the 
undertaking, when the contractor’s representative is at hand 
to advise; and so it happens, that instead of being able to 
strangle faults before birth they are allowed to develop fully, 
ax only then is the preventative noted for use in future. 
In fact, the resident engineer has to learn by experience, which 
is likely to be a pretty penny ont of the promoters’ pockets. 

Probably а more important place under the heading 
“Personal,” should be assigned to the motorman—that most 
unspeakable product of devolution—for one must persist in 
counting him as belonging to a distinct genus, a race apart. 

Who shall say beforehand what this uniformed wonder 
will do, or how he will do it; and who, when he considers 
what the motorman should know, would for a moment 
imagine that he could do it? Ia sooth, he should know all 
things, even as he knows the tasteof beer. The contractors 
probably saw bim through a period of skilled training; be 
ia riddled with instructions as to what he should do under any 


circumstances; he has instruction books thrust upon him 
(sometimes with the adjaration that he read them as often 
as his Bible!) ; he has every chance to learn, and yet. 

Is there a, particularly bad point entering a loop, then shall 
your motorman go through on the last notch—poor wheels, 

or car—what reoks he of broken flanger, of the terrible 

urch on the lead, which twists the frame and strains 

horribly the car body; what cares he for the comfort of the 
passengers? All he cares about is to get a loop abead of 
auother of his kind. The damage to the car is not apparent 
at the time, so he will not soffer. 

Is there a flooded place on the line? How fine to think 
that he can slosh through 6 inches of water, at the “ makin 
up” speed, withont wetting his feet (ob! yon wretch 
motors, arresters, and resistances). What a glorious device 
is the “ emergency!” How it saves one's right arm to use 
that little handle to pull up for a paszenger. If the pas- 
senger jumps on before the car has stopped, so much the 
better! Off goes the emergency, and nobody hears the 
ruinon; аго in ide. Look at the oreature! He is climbing 
a hill when the current goes off—circuit-breaker out at the 
station. On goes the brake, and round goes the controller 
handle to the first notch, or maybe it remains where it was 
on the notch where the fi:slds are shunted, the position which 
his ‘instructions " вау must on no account be used when 
climbing a grade; then, when current again comes op, you 
Beo we start without loss of time, unless the station breaker 
opens at less than 200 amperes. 

Look at him again. Something has caused his circuit- 
breaker to open time after time. What more natural than 
to hold the handle of that breaker until the деро is reached, 
or perchance till the main fuse blows, in which case he is 
hopelessly stranded, because he has quite forgotten what he 
should do under the circumstances. 

(How I love to see him step off a car to find what ails it 
when the lights go out, and it happens to be “ grounled,") 

All these things do not lengthen the life of the motor 
equipments. The motorman can damage a car in so many 
ways, and he uses his power. 

ot us get away from the оо factor with all speed. 
After the engineer has learned that a car will not ran an 
infinite number of miles without being overhauled—know- 
ledge sometimes obtained at considerable cost—he institutes 
a regular system by which every car is run into the repair 
shed, either after travelling a certain number of miles, or 
some fixed period of time. After a little while he fiads to 
his disgusi that his orderly system works out better on paper 
than in practice, for cars apparently are not keeping the 
rules at all, bat are jast dropping into the repair shed when 
they like, not when Ле wishes. Armatures or field coils fail- 
ing, brush-holder yokes burning up, controllers niggering, 
arresteras short-circniting, trolley connections continually 
earthing to poles, (oh ! those delightful double-deckers) poles 
doubling up, axles breaking, wheels cracking, and flanges 
chipping off, trucks sprung out of square, and, finally, cars 
being dragged in with platforms wrecked, dashes and vesti- 
bules unrecognisable, controllers in smithereens, and broken 
glass everywhere. Most of these things happen occasionally 
on lines working under the best conditions, but it is doubt- 
ful if any engineer, with foresight of the brick-wall order, 
would allow for every one of these calamities happening con- 
tinually on any one line. Yet these exaggerated evils are 
found on some—probably а very few—lines. 

To show how such a oonoourse of disasters could come 
about, it will be well to indicate the possible conditions exist- 
ing in one line. On the opening day everything runs 
smoothly ; all things appear in order and well done. The 
track runs through а mining and manufacturing district, 
serving a dense and dirty population. In a few months some 
portions of the road begin to sink, owing to disused workings 
caving in. It subsides most quickly under the track, as all 
heavy traffic prefers the middle of the sett track to the softer 
macadam road sides. Joints open and sink, the track gets 
out of gauge, nasty kinks and curves are given to the rails. 
These things play патос w.th wheels, axles, and springs. Setts 
rise and break low-hung gear, such as life-guards and gear- 


cases. 

The road is very hilly, and the grades severe. Ofte 
under ordinary conditions, the motors are ranning overload 
for 15 minutes continuously, and when a motorman has 
adjusted the brakes so that they bind on the wheels, this 
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overload is considerably increased. If the ninth notch (к, 
controllers are assumed) has not been removed it is probably 
used on this grade. 

On a road which is hardly ever level, brakes may be on for 
half the round trip, which means that brake shoes require 
very frequent renewal, and much attention. On such a road 
20 running cars will keep two men employed on little else 
than brakes. Moreover, on a y rail a bad driver will 

ut a flat on a wheel in a remarkably short time, and 
ing a bad driver, he will make it worse every time 
he slows up; consequently, the pair of wheels and their 
axle have to ba taken ont to allow the flats to be ground or 
tarned out. 

The locality is famous for its rain ; all the low places on 
the track are flooded during wet weather, and much water 
finds ita way into the motors. Certain types of arresters and 
resistances, unless well protected, are not at all fitted fora 
damp climate, and it is easy to surmise that the electrical 
equipment suffers much under the foregoing conditions. 
Daring the greater part of the winter dense white fogs 
prevail, and after most fogs, a car or two are found in the 
sheds, more or less damaged as the result of a collision, 
generally with heavy carte, the drivers of which are afflicted 
with incurable deafness ; the heavier and slower the cart, the 
deafer is the driver. 

In the summer the whole track is oovered with a fine 
metallic dast, which finds ita way into every part of the track 
and car. Bearings run hot ind melt ont, thereby allowing 
the armatures to rub againet pole faces. The life of every 
wearing part is lessened ; and, until the bottoms of controllers 
are boxed in, the ravages of the dust increase the wages sheet 
coneiderably. Nor is it good for motors when the car runs 
over a rail insulated with dust every few yards with full 
current going on and off in jerks. 

Snow isa beautiful white devil” to the tramway man. 
In a manufacturing district its whiteness does not stay long, 
buat it remains a devil throughout, and much salt mixed 
therewith is trying to things electrioal. 

The majority of these things have their cure, exoept the 

motorman, who is incurable. If pope ees are taken, 
the occurrence of these mishaps is reduced to a minimum ; 
bat we have been considering the line on which the engineer 
has to learn from experience which he has not been able to 
gain elsewhere, who has to discover cures after the diseases 
have developed. 
Perhaps it is plain now to those who did not know before, 
that for some indefinite period after the opening of a new 
system it is practically impossible to tell how much of the 
revenue is to be eaten up by “саг equipments.” 

It is apparent that this article is a mere indication. Too 
little is seen iu the technical papers of the experiences of 
traction men, and if this article should be the means of sug- 
gesting subjects on which others will expound, it will have 
served its purpose; and the writer may not have to subscribe 
so heavily to American traction organs, 


A New German Electrical Monthly.—The Cenfraiblatt 
für Accumulatoren und Elementkunde, edited by Dr. Franz 
Peters, of Charlottenburg, and published at Halle by 
William Knapp, has been started this year, and is to be 
devoted to the science and technique of primary and 
secondary batteries. No. 2 of this journal, which lies before 
us, contains some excellent articles. One on recent improve- 
ments of the L:clancké element, by I. Zacharias, describes 
a battery of this type invented by Pfannenberg, which is 
capable of giving 30 to 35 amperes on short circuit, and 
which, for 12 hours, gave a current commencing at 1'1 
amperes and falling to 0'7 ampere. The improvement oon- 
sists chiefly in increasing the zinc surface. We notice, also, 
excellent articles on the theory of the normal element by Dr. 
Jager, and experiments on the surface of accumulators for 
use in motor cars. The publication of a journal devoted to 
so restricted a section of the electrical field is characteristic 
of German specialisation. We have no doubt that the elec- 
trical profession will benefit by the special information sup- 
plied to them in so convenient a form, and we wish our new 
contemporary every suocess. 


SOME SUGGESTIONS TO THE MANAGERS 
OF SMALL CENTRAL STATIONS." 


By GEO. HAYLER, Jun. 


(Concluded from page 119.) 
Tam question now arises, what is a fair rate? It is generally 
accepted throughout the eastern and central states that on meter 
measurement a basis rate of 20 cents per xw.-hour is ab: ut correct, 
Let us see fora moment how this compares with the price of gas. 


good 
elsbach lamp, 
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a 16-0 P. incandescent lamp, the lamp will have to burn 
250 and 832 hours.  Assumiog the consamption of 
lamp to be 60 watts, we should have to expend, in 
case, 15 xw.-hours, and in the second 60 xw.-hours. No 
pe of is $2 per 1,000 feet, for an equivalent of light 

ave to 15 «xw.-hours for $2, or at a rate of 134 cents per 
while in order to compete with Welebachs we shall have to 
rent at а rate of 4 cents per Ew.-hour, a rate which is practically 
out of the question at small stations. 

In the majority of small towns, however, light is sold on a contract 
basis, and we will consider briefly the advisability of modifying 
this system to the benefi; of both the company the consumer. 
From the records of our station I find that between the hour of 
starting the machinery and 10 o'clock p.m., the average number of 
hours run per month is 140. We can safely assume, then, that with 
contract lights the hours of barning will approximate this figure. 
Now, at 13j cents per xw.-hour, a lamp burning for 140 hours, 
and taking 60 watts, will cost the consumer $1.12. If it is burned 
until 9 o'clock, or 112 hours per month, it will cost 89 cents, 
and if until 8 o'clock, or 84 hours, it will cost 66 cents. It be 
out of the question, however, in most towns, to charge such prices for 
lights on contract, and it will be readily seen that for 
we can afford to make the rates much lower. In 
customer having, say, 10 lights in his store, and 
would not, if they were on a meter, burn them 
112 hours each month. This would be especially 
time, when there would perhaps be no necessity for ha 
turned on before 7 p.m. The result will be that, 
$8.90 per month for his light, he will probably not 
$500. Atthesame time the cost to the company 
would remain nearly constant; for interest charges, : 
remaining nearly the same, the only difference ol 
coal, wear and tear, &c., and this would be offset in a measure by the 
intereat on the cost of meters, their maintenance and the advantages 
to be derived by avoiding disputed accounts. Again, if the customer 
is on a contract, he is bound to take light for a specified period, and 
in consequence the electric light company is assured of a certain 
definite revenue from him; while, perhaps, if he were on a meter 
he might take a notion to burn gas at times, and would pr ve а very 
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9 
residences, pub!ic halls, churches, &., requiring intermittent 
light, it is necessary to furnish an illumication equivalent to the gas 
—that as many or more electric lamps be installed as there are gas jots 
in use. It is necessary, also, that we make a rate compara 


will be secl jadialousig, of only whaa 
& fair price for current furnished, bat the 


remained unsatisfactory. А change to the meter basis—more 
especially in residence lighting, churches, public halls, &c.—resalted 
ia catting the load almost in two, w the revenues, after a 
temporary drop, soon increased again above what they were before the 
change was made. 

I think, then, that in the case of small stations it is safe to say 
that for commercial customers, usiog perhaps up to as high as 10 
or 15 lights almost constantly during lighting hours, the contract 
system is preferable. Bat in installations requiring а large number 
of lamps, where it is not necessary to burn them continually, the 
contract system results in a great waste of light; and in such cases 
the meter system is the best solution of the difficulty, and even this 
has its faults. Electric light has some features peculiar to itself 
which make it almost the ideal form of illumination. It is clean 
and cool, does not vitiae the atmosphere, and its quality is such as 
to make it particularly valuable for dis:inguishing colours at 
night. It also lends iteelf admirably to decorative effects, and can 
b3 used ander circumstances where other forms of illumination are 
entirely out of the question. Allof these advantages tend to make 


* Read before the Ohio Electric Light Association, Oleveland. 
Mr. Hayler is manager of the Van Wert (O.) Electric Light and 
Power Company. 
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electric light bring a premium over the price charged for gas lighting 
for many purposes, and should be used as arguments in persuading 
customers to fake light. Decorative lighting may seem a very 
noproftable field in a small town, yet it is a form of advertis:- 
ment for the company. Window lighting is also a very profitable 
field, and although one would not expect much from this source іп a 
small town, yet the revenue to be obtained from it is surprising. 
Handling electric and combination fixtures has also been the means 
of obtaining us many good customers. We do not attempt to make 
mach profit out of the business, but try to do good work and please 
oar customers, and the result is, that they very rarely leava us, after 
ones the convenience of having electric light scattered 
freely throughout the house, and capable of being turned on and off 


reduction of operating expenses. This phase of the question has 
mosved so much attention lately, both in the columns of the 
technical papers and at the meetings of various lighting associations, 
that I might say would be simply repetition. 
The sa was handled most admirably at the last 
геч this association by Mr. B. P. Roberts 
his paper, en 
Tp plos Operation of Small Electric Light Plants.” 


ting 
sach a tremendous amount of work; and don’t be satis- 
fed with simply an account of receipts and expendi- 
tures. It is just as necessary for the manager of a small 
plant to know where his money is going as it is for the 
manager of a large plant. Keep daily station records 
of the number of hours run, the load in arc and incan- 
descent lamps, the amount of water consumed, the 
amount of coal burned, and of the dcssns of little and 


the work required of it; haps your 
does not know as much aboat firing ss he should ; check him 
see. be surprised a£ the amount of interest that 


y are interested in your snccess, and are willing 
to do their best to help you if you can only tell them what to do. 
Know the conditions thoroughly under which you are working, and 
then, knowing them, try to improve them to the best of your ability. 
difficulty at times in raising the necessary money with 
changes and improvements; but you do not need to 
make them all in a day; do it gradually. Rather than spend a little 
money in tinkering hee i-a so that they will work for the time being, 
Го оки of the difficulty and fix it up once and for all, even if 
does cost more. 
Above all, avoid bu things on which your service depends 


because they are cheap. I do not mean to say that one should always 
the most expensive supplies, but he should use good judgment, 
live to buy the best and most suitable for his purpose. 


And, finally, do not make the mistake of being too economical in 
The labourer is worthy of his hire, and if you have 
= show your appreciation of him by paying him what he is 


conclusion, I would say, study the conditions peculiar to your 
plant; become familiar with every detail; get out 
your brother managers and have a chat with 
what they are doing. Keep posted in current affairs in 
business, and strive to insure that your customers have 
service, as good light and as low prices as it is possible for 


171 
i 


iii. 

H 

155 
E 


| 


7 
5 
3 


ON THE PROTECTION OF ELECTRIC POWER 
TRANSMISSIONS FROM LIGHTNING. 


Bv J. T. MORRIS, 


(Continued from page 95.) 


Tan table appended gives a list cf all the non-arcing metals known 
at the a е, r eeno ушыш their atomic weights and approxi- 
boiling po 
fgu:es it beobserved that tke melting points of 
lie between 250° snd 600° O. with the exception of mer- 
are all moderately fusible, and an examination 
points will at once sbow that in the heat of the 
will be instantly Мы ip 
of the vapour densities it has been shown that sinc, 
and mercury have only one atom to the molecale when ia 
e i e., they are monatomic, and this, probably, holds 
ing metals. Oonsequently, their pure vapours are 
very high resistance, owing to conduction by electro- 
le to take place. 


read at a students meeting of the Institution of Civil 
February, 1898. Awarded a Miller“ prize. 
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TABLB o» Nom-ARomG METALS. 


Atomic Melting Boiling 


Name of element. | : Symbol. | weight. point. point, 
Magnesium | 24 (| 6000. 850˙˙ 0. 
Zino eee oe ae | 65 | 420° | 940° 
Oadmium Od 112 |. 320 750° | 
Antimony . „ ВЫ | 120 600. 1.900. 
Mercary Hg | 200 - 40° 360° | 
Leid...  .. | Pb 206 $30 
Bismuth |. | Bi | 


208 270 1300 


The action of the non-arcing cylinders in the experiments pre- 
viously described is probably to be explained as follows:—The sinc 
being vaporised by the|aro; when the air gap is small, the pure 


d water once in a while, and Fic. 25.—Worts ALTERNATE Соввезт Non Aroma METAL LINE ARRESTER. 


vapour of the metal chokes up the air gap, and in virtue of its high 
resistance renders the arc very small and quiet when continuous cur- 
rents are used; whilst, when alternate currents are used the uro is 


Fra. 26.—Woare Non-Anomd METAL Lins ARRESTER. ~ 
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Fig. 27.—Wonrs Nom-Arcisa MmrAL STATION ARBESTAR. 


completely extinguished, because, as mentioned before, alternate 
carrent arcs are easier to interrupt owing to the current passing 
through ssro many times a second, thereby giving the aro extin- 
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guisher a bstter chance of operating. Fer longer air gaps, the fact 
that the arc is maintained is probably due to the circumstance that 
ве much freer acoes*, and hence largely reduces the resi:tance 
of ths are. 

The foregoing principles are applied in the Warts non-arcing 
metal lightning arrester, wh'c'i is arranged in tbe following manner: 

Wurts Non-arcing Metal Lightning Arreskr.—Ia the 1,000- 
volt arrester shown in fige. 25 ard 26, there are seven :olid 


Side Elevation. End View. 


Plan. 
Fra. 28 —OnzarLrkoN Zmo Кор LiaHTNING ABRESTEB, 


cylinders. of an alloy of sinc and copper, each cylinder being 1 
inch in diameter, and 3 inches long, and their surfaces are knu 

. They are mounted side by side with their axes 1, and are 
tepara en from one another by air-gape of >, . The central 
cylinder is connected to earth, and the two ontside ones to the two 
mains of the 1,000-volt circuit. 

In fig. 27 is shown one of these arresters for station use. The line 
arrester only differs from it in being better adapted to withstand 
the weather in exposed situations. 

These arresters are extensively used for protecting alternating 
circuits at the present time. 

Oerlikon Zine Rod Lightning Avrester.—The Oerlikon Company 
have recently introduced another arrester ‘id fig. 28) in which a 
number of pointed sinc rods are firmly ped side by side in a 
metallic support connected to the line. The zinc rods, seven in 
number, are separated from one another by spaces of about half an 
inch, and their pointed ends face a metallic plate whose surface is 
gore) and which is connected to earth by a short, straight, stout 
wire. 


The air gap separating the sinc rods from the opposing corrugated 
surface is adjusted so that the normal voltage used on the line is in 
no danger of sparking over, but if an excessive difference of potential 
wore to arise between the line and earth, a disc would then take 
place over the arrester, and the line current w not follow owing 
to the non-arcing propera of the sinc. When, after numerous dis- 
charges, the ends of the rods have been wasted away, their distance 
from the opposing plate oan again be set by means of the clsmping 


screws in the su А 
ppor (To be continued.) 


RATIONAL UNITS. 


SEVERAL proposals have recently been made in France and 
America for changes in the nomenclature of the units of 
electrical measurement, and have been noticed in these 
columns, The object in view has been generally to give 
names to the fundamental units, and to devise a new 
mn of names for the derived or practical unita which 
shall indicate their relations to the fundamental. At the 
same time the body of opinion in England in favour of a 
reconstruction of the fundamental units is rapidly growing, 
and it seems possible that some steps may be taken to 
consider the question of a change. 

So far as the requirements o ical engineers are oon- 
cerned there is little to be said. -They are already well 
suited. Their units are convenient, well understood, easily 
compared, and readily verified. They have nothing to gain 
from an alteration of their system comparable with the 
trouble and expense it would cause them. 

With the scientific engineers the case is different. The 


labour of using and interpreting analytical expressions is kæ 
according as they express simple relations between definite 
physical quanti The mechanical ideas of scientific men 
at the time that the B.A. system of electrical units was 
developed were largely based on the theory of attractions, 
and the mutual action at a distance of two similar quantities 
was their natural foundation. This mode of electrical 
action now rarely requires to be expressed, and the arguments 
and calculations now "E tarn upon the conceptions of 
flax and circulation. nsequently the definitions chosen 
the older men conveniently expressed the relations of 
electrical quantities considered as repelling and a(tracting 
one es on а оаа он. but lead mp ur iun 
equations when ased to express the properties of t 
The proposals of Mr. Oliver Heaviside on th 
e proposa r. Oliver Heaviside on this point are 
well known. They provide a system of definition very con- 
venient for expreesing the views of electrical action, whose 
acceptance owes much to himself. They have, however, this 
serious disadvantage, that they involve a change in the 
practical units. 
The definitions of the B.A. units of the magnetic system 
are ав follows :— 


m is the anit of magnetism or unit pole. 
magnetic force. 


" н 
" " " flux. 


potential 
ot gauge. 
lectricity" с 
е отп ` 
electric force. 
displacement. 
or 
resistance. 


o W OGS EKHN 


u is the permeability of the air, 4 its ор. ind. cap. in magnetic 
units, so that A * v? = 1, where v is the velocity cf light in air, L is 
lom., d is 1 дупе, ¢ is time in secords. 


These quantities are defined by the following relations :— 


() mi = ud. е = За. 

(2) mH = а. e F d 

(3) B= MH, 4тр = Ey. 

(4) 4 = m = ваті, int. n e - surf. int. р. 
(d) м — d/dt.m с = 1/4. e. 

(6) о = line int H E = line int. P. 


(7) мв = а. CR = 8. 
(8) Two circuital equations 4 тм = B and 11 – а 


The presence of the ooefficient 4 ж in the equations (8), (4) 
and (8) is inconvenient and inelegant. It does not indioate 
any real relation of the other quantities to circles or spheres, 
and obscures their true relations to one another. Mr. Heavi- 
side dealt with this by changing the definition of the anit 
poles, writing the equations (1) in the form 


(1) (У 4ят т)2 =m? = 4 я Hr d 
and (У 4 в) = е? = 4rk itd. 


The unit pole, m', is now defined so that two unit pole 
at unit distance 1 one another with a force 4 « dynes, 
instead of one dyne in the B. A. system; and two unit charges 
repel one another with 4 я г? dynes instead of r* dynes. As 
a consequence the unit pole becomes the source of unit flax, 
the unit charge the source of unit displacement. In the B.A. 
system the unit pole and the unit charge were the centres of 
unit force. 

Writing for convenience 4 т as „ the above equations 
may be pat into the form— 


1) (x mj - zd. (ze)? = 2 krd. 

2) (x m) (в/х) = d. (x e) (F/x) = d. 

3 (5/r) = и (н/2). xD) = k (в/х). 

4 (x т) = surf. int. (5/2). (2 e) = surf. int. (z D). 
(x M) = d/dt (x m). (rc) = djdt (xe). 

(6 (а/х) = line int. (H/z). к/с) = hae iat. (У/г). 

(8 x M) (в/х%) = (0/ ). (x c) (2/23) = E/ 


8) Two circuital equations (x M) - (в/2): and (x c) = (6/7). 


Writing m'm = ee = M M= СС = DD = zor У 4, 


andH/H' = B'B' = FF = 0/07 = KUE = vor Vi я, 
апд 8,5, RUR! = 22 or 4 я, 
the above equations beoome— 
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) mi=z4rurid, e? 4rd. 
enc er = а. 
в = u FH. D = ЁР. 
4 m’ = surf. int. B e = gurf int. р’. 
м’ = d/dtm’. 0’ = Tut e. 
(6 @ = line int. n в’ = line int. r. 


r 


M'8' = . 0 Е’. 
) and the circuital equations, м’ = ': and с’ = a’. 

Mr, Heaviside calls these equations “rational,” and the 
accented letters are the Heavisidal units. The coefficient 
4 т has been eliminated from all equations except (1) where 
it properly occurs. The objection to the system is to its 
interference with the established units in general use. 

It has been suggested that if the notation of the permea- 
bility be altered as well as the definition of the unit pole, the 

ions may be brought into the “ rational” form without 
changing the values of all the unita. A suggestion of this 
kind was made in Prof. Rüeker's letter, J on Cat printed 
in Mr. Heaviside's collected papers, and within the last few 
weeks Prof. Fessenden Prof. Fleming have made 
proposals on similar lines. It is easy to see what would be 
the effect of the combined changes. | 

Now let us call the permeability / instead of p, and write 
k = 9 во that р = у к, The original equations may 
now be written in the form 


w 


(1) (pq. т)? = piv d. %. e)? = pix wd, 
J (pq.m)(I/pq н) = d. (r/q.e)(q/p.¥) =a 

4% B) = у (/ . E). 4 т/р? (piq . D) =x (q/p.F). 

(4) 4x/p? (pq m) = ап, int (g/p . B). (pla e) = p Ет 

(5) (pg. x = d/dt.(pq.m). (2/4 .9) = 60 ў 

‚ б). 

(6) (%% 4 . 6) = line int. (1% q . E). (7/р. 2 li. int, 

- (q/p . V). 


()(po.w)0/52 92. 8) = (1/bq.G). (/. o) % 2. R) = (9% . x). 
FJ) 


Writing p = q = У 4 x, and 


" => = „ б —4- and , = 162%, 
m M H 
the equations become : — 

a) m? = 41d. em d4nrx id, 
2) m" H = d. eF= d. 
(8 B = > н”. | р = x F, 
4) т” = вот. int В. e = surf. int. р. 
б) м” = d/di . m'. o = d/dt.e. 
6) о” = liae int. н”. E = line iat. v. 


Кеб CR = B. 
8) and the circuital equations, М” = mando = a”. 


Thus the system of equations is reduced to the “ rational 
fom” without changing the unite of current, voltage, 
resistance, charge, electric force, flux or displacement. To the 
sabstitution of this for the present B.A. system it may be 
objected that, until a difinite dynamical meaning can be 
amigned to р and & by an acceptable theory of the mechanism 
of the ether, the whole system of measurement is to some 
extent a modus vivendi, and that tinkering with its exact 
form may be a waste of time and trouble. Considering, 
however, that this change would be of immediate value in 
science, without injuring its translation into the terms of 
engineering practice, would not affect any commercial 
measures or apparatus, there is a strong primá facté case in 
favour of ita adoption. W. A. P. 


THIRD-RAIL CONDUOTORS. 


Tux last number of Cassier’s Magazine contains an article 
upon the above subject by Mr. Leo Daft—one of the earliest 
inventors and workers in the electric traction world. By 
the courtesy of the editor we are able to reproduce the 
scompanying illustration. 
‚ The article has considerable interest for those engaged 
in electric traction, first of all by showing what would 
considered in this ош and to-day outrageously 
tough construction work, although in 1885 it was 
thought pretty good for the United States. Mr. Daft 
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gives a brief account of some early third-rail equip- 
ments near Baltimore, one such line (a photograph of 
which we reproduce) running for two miles on the. side of 
a public road. What our Board of Trade, or the majority 
of the people using a similar roadway in this country, would 
think of the construction work shown in the photograph is, 
perhaps, best not stated. | 
Soffice it to say here, however, that it is just such lines of 
cheap construction along country roads (but, of course, using 
trolley wires rather than a third rail) that would benefit our 
agricultural interests enormously, and prove the salvation of 
an otherwise hopelessly decrepit and useless Light Rail ways 


ct. 

There may doubtless have been special reasons for install- 
ing a third-rail syatem on the line mentioned by Mr. Daft, 
instead of using an overhead wire, but certainly some of the 
results must have been curious and amusing. 

One would hardly have credited any driver of a horse 


vehicle with voluntarily leaving the ordinary roadway to 
venture upon the line of rails where track construction was 
во free and untrammelled, but it was found necessary to n 
down guards on each side of the conductor rail, and Mr. 
Daft adds to our knowledge of animal instinct by citing 
some geese which belied their name and showed a great deal 
of sense—after getting a few shocks from crossing the line, 
one foot on the conductor and one on the damp earth—by 
persistently flying across not only these rails bnt all others ! 

They evidently intended to take no chances of finding out 
by painfal experiment whether any particular rail was 
* glive" or not. | 

Old iron flat bottomed rails of 35 lbs, section were used for 
this condactor ; and the surface was so corroded with rust 
that it had to b» cleaned off by means of an emery wheel 
driven by a motor on the platform of a car and travelling 
slowly forward. Mr. Daft gives sketches of various forme of 
conductor, of specially rolled section. An ordi or 
standard rail section he considers inadvisable, if only on 
account of ita depth, which would raise it too high for 
crossings, &. Consequently, he reduces the foot of the rail 
to mere edges, thickens the flange enormously, and makes the 
head more nearly rectangular. 

In one case he installed a conductor which was simply a 
round bar of iron about 4 inches in diameter, in suitable 
grips or sockets, and on the top of it a longitudinal strip of 
bronze as the contact rail, slightly gunk or let into the iron 
аг. and fastened to it by means of screws flash with the upper 
surface. 

Tt seems doubtfal whether such a tempting show of what 
might be turned into money as scrap brass at so much per 
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pound would not be altogether too much for the honesty of 

the average tramp with a slight taste for mechanics, if sucha 

A baring were used on any electric road at all accessible to way- 
arers. 

For insulating third -rail conductors, Mr. Daft strongly 
recommends strong porcelain insulators “single skirted” 
and with serrations on both sides, inserted between and 
secured to the cast-iron base, and the iron chair or nmbrella 
carrying the conductor, by means of a metal alloy of lead- 
antimony -copper composition which slightly expands in 
cooling and so fixes the insulator firmly in place. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Тнк meeting of the Institution of Electrical Engineers 
Jast week was held to continue the discussion on the report 
of the visit to Switzerland, and to hear a paper read by Mr. 
Sherard Cowper-Coles upon “ An Electrolytic Centrifugal 
Process for the Production of Copper Tubes.” 

Prior to the ordinary business, the president, Prof. S. P. 
Thompeon, made a touching reference to the death of Prof. 
Hughes. Announcements were made of the election of 
officers of the Dublin and Glasgow sections, the respective 
chairmen being Prof. G. F. Fitzgerald and Lord Kelvin, 
names received with acclamation by the meeting. 

At the previons meeting, Mr. James Swinburne had at 
some length referred to the comparison of Swiss and English 
practice, and his remarks will be found of interest when 
given in full in the Journal. Mr. Ferranti was the first 
speaker at the last meeting, and he drove home the ease 
with which new ideas were taken up iu Switzerland, having 
been struck particularly by the great facilities for doing 
all sorta of 5 work there. ps саспа of the 
country ena people, or groups o e, to carry out 
sonable works in the way of development to the benefit 
of the country and the industry, and he regretted that in 
this country we did not seem to recognise how much pro- 
gress was needed. Everybody there helped everybody else, 
but in this oountry terrible obstruction was met by every- 
thing new, and he impressed upon the meeting how much 
tbis *too terrible obstruction " had to do with the develop- 


ment of traction. Here we have very cheap ooal and very good . 


gas, the Swiss have dear coal and water-power easily 
eveloped in many cases, not in all. He was impressed by 
the complication of the central stations geen by the visitors. 
The generating part was as nice as could be, but there was 
often a Chamber of Horrors ” upstairs. The switching and 
handling was itself a big problem. The greatest objection 
was the complication of apparatus connected with the 
polyphase ‘systems of supply. He cited Glasgow, and the 
immense mass of complicated and exceedingly expensive 
apparatus that had to ba used. The ideas were fine, and 
results very good, but one wants to reduce complication and 
expense for distribution over very large areas. 

Mr. E. K. Scott showed some instructive slides of Oerlikon 
locomotives and lines. Mr. M. B. Field referred to the 
expression by Mr. Crompton of surprise at the great sim- 
plicity of three-phase railway work. He showed how the 
stirrup assisted the overhead construction, as against the 
trolley in multiple. Some engineers, after visiting S witz:r- 
land, are apt to jump to a conclusion that traction work 
could bs better equipped with three-phase motors than con- 
tinuous series motors, but there are two well-defined olasses 
of lines; for one of these three-phase is the best, and for 
the other series motors, while between them is an ill-defined 
region, partly one, aud partly the other. The advantages of 
series motors, in many cases, show that everything is in 
favour of continuous current. Mountain railways have to 
admit the claims of three-phase altogether. The stations 
are often miles away from the lines, in inaccessible positione, 
and owing to the difficulty of attendance, transformers 
which require no oiling or starting пр are decidedly the 
best. The stations are far apart. The risk of panic is 
reduced by three-phase motors, which directly limit the 
speed. It does not matter if the line is a little unsightly. It 


may be advantageous in some cases to supply the trolley line 
at 2,000 volta or 8,000 volts and transform down on the lo, 
The Central London line has, on the other hard, frequent stops, 
short runs, and requires great accelerations, so that the B. P. 
controller aud series motors are undoubtedly the best, In 
three-phase work to get high accelerations it is probable that 
the power supplied would be wasted in rotor resistance, 
Before jumping to conclusions the alternative should be con- 
sidered, In Switzerland the S.P. controller had not been 
developed, but they had advanced with three-phase work, 
They had the best three-phase, bat had little canse to 
develop the series motor as in America, otherwise he would 
ч have been surprised to find rotary converters in ше 
there. 

The next speaker gave some реони to satisfy Mr. 
Hammond's desire for costs.” In few places was supply 
charged by meter. Usually a fixed charge of 20—25 franca 
per 16-c P. lamp per annum was made. Motors were c 
on a graduated scale, the price ranged from 200—250 francs, 
вау, £8 or £10 par B H P. per annum for small siz-s, up to 
for 50 B. HP., 150—180 franca, say, £6—£7 B.H.P. per 
annum installed, based on a working year of 8,000 hours 
This worked out, вау, at 4d. per B.H P.-hour, which might 
be taken as representing 1 Kw.-hour at the power house. In 
one exceptional case current was supplied for carbide mamn- 
facture as low as Prd. per unit, but the financial and technical 
conditions were particularly favourable. He thought much 
too favourable an impression had been produoed by three- 

plants. By dint of careful workmanship success had 

n attained, but it must be remembered that a continuous 
series motor would, at reduced pressure, run at a lower speed, 
but give its full torque, whereas in a three-phase motor the 
torque fell off roughly as the square of the pressure. Then 
Thomson’s law oonld not be applied to the lines, as much 
drop of must be avoided, otherwise the motor 
might refuse their work. It was also urged that higher 
pressures than 500 volts might be permitted on country lines. 

Mr. A. P. Trotter emphasised the enormous n pie 
of speed on the Central London line, and those 
like it. Of course, economy comes in, but there are many 
other considerations. He elaborated some of the points 
already mentioned in the course of the discussion. Mr. 
Addenbrooke referred to finance. In Germany the work 
had very largely been done by municipalities, and they had 
given the electrical business t im noe, In this 
country they had weakened the business, and made it of a8 
small importance as possible. On the Continent lines were 
often run for a series of years by one firm. That hed 
resulted in very suooessful businesses, and the effect was that 
large German companies became very powerful and were in 
touch with the finance of the country. Mr. Addenbrooke 
then referred to the vexed question of centralised power 
houses as against localised stations, and gave a general 
résumé of. the argumenta in favour of each. Mr. Leon 
Gastner spoke on the importanoe of laboratories as training 
grounds and the aesistanoe the technical schools rendered the 
electrical industry in Switzerland. 

Mr. Mordey deduced as one of the lessons of the visit that 
we should have to look to Switzerland rather than to 
America for guidance in future practice. It seemed to be 
the one duty of some engineers to sell U.S.A. standard stuff, 
and this prejudicial influence was forcing people to adopt cer- 
tain U.S.A. methods although they were admittedly obsolete. 


Many of the present Swiss oomp ioa on will be swept away. 
Then there is the difference in business methods. The men 


controlling the works are practical men in Switzerland, this 
is why bankers pprt manufacturers, Again, there 18 8 
minimum of control by the authorities, and scientific inetitu- 
tions realise they are formed for the assistance of industry, 
while “they have not got consulting engineers, or, if they 
have, they are tame ones.” | | 

This closed the discussion, and Mr. Cowper-Coles followed 
with his paper. In the discussion on the latter a letter 
was read from Mr. Wilde, of Manchester, citing a patent 
of his for а similar process. Mr. Mordey briefly spoke, 
and Mr. Ferranti gave an account of two electrolytic 
processes he had seen on the Continent, Mr, Addenbrooke 
asked some questions, and the President referred to Mst- 
thiessen’s copper standard and the Committee now sitting 
оп the question. Mr. Cowper-Coles having briefly replied, 
the meeting adjourned. 
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THE COPPER MARKET AND COPPER 
MINING FINANCE IN 1899. 


Bv JOHN B. О. KERSHAW, РІС. 


Tax year 1899 has baen an eventful year in the copper 
mining ard allied industries, and not since 1889 when the 
French attempt to corner рт was made, have large 
consumers of the metal been subjected to such a period of 
antiety. From the producer's standpoint, it is no doubt 
pleasing to witness the steady advanoe in selling value of the 
particular article or material in which he is interested; but 
those who do not happen to be financially concerned in the 
prodaction, look with less enthusiasm upon such advances in 
pice; and the large consumer is inclined to regard them 
with feelings akin to dismay. Everything depends upon the 
point of view—and from the electrical engineer’s point of 
view, the year 1899 has been one of the most worrying years 
in his experience ав regards the supply and price of one 
of the chief metals used in electrical work. In order to 

a clear view of the movement of stocks and prices 
during 1899, the monthly figures from Messrs, H. R. Merton 
and Co.’s reports are given below in tabular form — the 
figures in the uppsr line being the prioes of standard copper 
on the 3 Ist of each month, and those in the lower line being 
the stocks of copper in Eogland and France and afloat 
thereto from Chili and Australia upon the game dates. 


Tam I—PnRicES AMD Srocks OF STANDARD COPPER IN 1899 
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. The great advance in the price of copper which occurred 
in January, 1899, and the prospects of a very heavy demand 
for the metal in connection with electric tramway constrac- 
tion schemes in England and elsewhere, led a group of 
American financiers to examine the chances of success for a 
repetition of the Paris 5 of 1889, and early in 
April the Amalgamated Copper Company was registered 
in New Jersey, U. S.A., with a capital of $75,000,000. 
Improving upon the plans of the Paris Syndicate of 1889, 
the tpromoter of the new attempt to create a oorner in 
copper decided to regulate to some extent the output of the 
metal from the mines, and with this end in view the financial 
control of the Anaconda and Paroit mines in Montana, 
U.S.A., was obtained. These mines are estimated to pro- 
dace about 40 per cent. of the U.S.A. output of copper, and 
about 20 per cent. of the total world’s supply of the metal. 
This interference with the natural relationship of supply and 
demand and with the independent management of two of 
the principal American mining oompanies at once produced 
the desired effect, and the price of copper quickly rose to 
£77 per ton on April 30th. 

From that date there has been a gradual decline in price, 
and the year has closed with copper at £70 per ton for 
Prompt delivery, and 108. to 15s. lower for three months’ 
warrants, This falling away from the maximum attained in 
April has occurred in spite of the reduced shipments of 
electrolytic copper from America, to England and other 

an countries; and even the purchases of standard 
copper in. London on New York account, have failed to stop 
the break in price, which has become more and more marked 
during the latter part of the year. These re-shipments of 
standard copper from Swansea and Liverpool to New York 
mounting in six months to 9,888 tons, are an entirely new 
featare of the situation, and they are generally regarded 
& а mere financial dodge to maintain the London price, 
rather than as a sign of the inability of the American mines 
n the American demand. It is satisfactory to note 


Tar. April 


m | Jan. | Feb. 


if this view be correct the American syndicate has 


tignally failed to achieve the end in view. Had no increase 
in the supplies of copper from sources outside the control of 
the syndicate occurred, there would, however, have been a 


most decided чай toes copper in Europe, and prices would 


in that case have been influenced in the manner desired. 
But most fortunately Australia and miscellaneous pro- 
countries have been able to increase their output 


during 1899, and the aggregate supplies from these sources 
are 17,000 tons in excess of the corresponding figares for 
1898. The total supplies from the different countries and 
the total deliveries for the yeara 1897, 1898, and 1899, as 
given in Mesers. H. R. Merton & Oo.’s December circalar, 
are presented in tabular form below, and these form an 
interesting comment upon the action of the New York 
syndicate dm ing 1899. 


TABLES II —TuraL SUPPLIES amp DELIVERIES OF COPPER IN THE 
Рев1ор, 1897—1899 


Supplies. 
Year. | " КИМ 9и С. р Deliveries 
Spain | 

North | | РР | Aus- Other | 

| America. Portugal. | Chili. tralia. countries. Total. | 
1897 180,365, 25,029 21.750 | 11100 33,192 | 221,724 ^ 224,696 
1898 183,303 23,057 24,850 15,750 33,932 | 230,892 234,951 
1899 | 112,650 28,557 24,850 | 19,700 . 46,868 227,025 | 272,816 


і | ‚ | { 


The increased shipments from Australia and “other” 
countries, and the restricted demand for copper resulting 
from the high price, have thus saved the European con- 
sumer from the bad squeeze which the Amalgamated 
Copper Company, of New Jersey, had so kindly and 
thoughtfully prepared for him. In the opinion of most of 
those who have given attention to copper during the past 
12 months, the danger of a corner in copper is now gone, and 
the collapse of the American syndicate is thought to be near 
at hand. | 

The high price to which copper had been forced early in 
1899, naturally served the purpose of the company promoter, 
and during the past year the writer has examined the pro- 
spectuses of 13 new copper miniag companies which have been 
registered in London with an aggregate capitalisation of 
£3,650,000. Details of these are given in Table III. 


TABLB III.—Nsw Мпипңа Compantms Reaisterep IM 1899. 


— — 


Nominal capital. Date of flotation. 
$ ! — 


Name of company. 


Copper King Mining Company ...| 350,000 January. 
Balla Balla Copper Mines... E. 250,000 February. 
Colonial Oopper Corporation... 125,000 April. 
Re От Mine 200,000 May. 
Tablas Finana Copper Company 1350, 000 May 
Panuco Copper Company 500,000 May 
Lloyd Copper Com | 250,000 May 
Oopper Oompany of B. Columbia 100,000 June, 
Ray Copper Mines  ... E T 260,000 Jane. 
Cordilla Copper Mines T — 120,000 Jaly. 
Mount Lyall Blocks Copper Оогр'а 300,000 August. 
Oaledonia Copper Compay © EE 750,000 August. 
Mount Ohalmers Copper Mines | 300,000 August. 


| А 


It is exceedingly probable that the majority of these new 
5 are over-capitalised, and when the price of copper 
has dropped back to its normal level of £50 per ton, some 
of the newly opened mines will no doubt cease prodaction. 
But for the present these new companies serve the purposes 
of the consumer, and as soon as they commence to produce 
copper in the estimated quantities, they are likely to have 
considerable influence upon the market. 

That £3,655,000 fresh capital should be sunk in the 
copper mining industry in London in one year, shows how 
hopeless is the task which confronts the Amalgamated Oop- 
per Company of New Jersey; for it is obvious that the 
present capital of the syndicate is inadequate for maintain- 
ing the necessary control of the producing mines, and the 
кро of any decisive inoresse аге rapidl ing. 

hen the syndicate was first formed, a capitalisation of 
$250,000,000 was spoken of as eventually probable. 

The following extract from the issue of the Financial Times 
for December 19th, 1899, will show that the prospects of 
such an iricrease are daily becoming more remote :— 


The fall in the prices of American copper stocks during the year 
has already been extremely heavy, and one of the greatest sufferers is 
the Amalgamated Oopper Company itself. Only a comparatively 
small amount of the shares was subscribed for by the public, either in 
Earope or America, and it is estimated that the Standard Oil clique 
themselves hold no less than $60,000,000 of the $75,000,000 of shares 
created. It is believed also that their other holdings in the cop 
mining field total about $40,000,000, so that in all they are 
some £20,000,000 of stock. This is no joke, even for such a po 
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ustrials g 
3 in ed nce ren ot rting the market 
are not suppo copper as 
they should do, but the probabilities are that they are finding the 
reser cue кд ine Та ү ийне өг үз. 
са . They have endeavoured unsuccessfully to corner copper 
and have sunk millions upon millions in the 
being cornered themselves, and can scarcely esca 


à 
: 
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Combine bosses. They have endeavoured to damp cop 


European 

sistently to unload their infi 
But we have gained wisdom from 
afford to stand by and watch the do 


ELECTRICAL FITTINGS. 


Ат the Btellite Works, Aston, Birmingham, which were originally 
designed as a factory for cycles and cycle parts, the British Elec- 
tric Works Company have lost no time in utilising and adapt- 
ing the existing machinery for the manufacture of electrical 
fitti with the result that the most modern automatic 
m with which the works are filled as closely as may be 
convenient for working, are now busy turning out the metal work 
of the various specialities of the firm. Samples of these have 


been sent to us,and we have no hesitation in saying that they are 
designed and well got up, while they embody man cal 

improvements both for the convenience of the user and for 

the work of the wiring contractor. We understand that the company 

will to a number of standard articles, designing them to pass 


all reasonable requirements, so that b ti k quality 
be kept up while cost is kept шы Tee bleh ыиы. 


switch should satisfy the most fastidious requirements; porcelain 
bridges insulate the poles from each other and from the contact 
support. The contact surfaces are ample, and the shape of the 
contact well adapted to maintain a perfect contact. The 
insulation of the handle is thorough, and apparently it is impossible for 
the contact bridge to be in an intermodiate position. In this switeh 
is embodied a q wiring device, which is also used in the ceiling 
roses and cut-outs. A half turn of an scoentric uncovers an opening 
in the contact pieces through which the lead is threaded—agains 
half turn and wire is closely jammed, making a good contact, 
which will stand considerable rough usage. The saving in time is 


+ 
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the accompanying cuts shows the general design of 

The No. 1 Btellite шо rose in сау adapta for quick work, 
the flexibles can be wired in the shop, and 

up is a matter of seconds. 
example of labour saving—the above illustration 
shows its construction. The flexible wires are connected to 
the terminals, in 
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is the switch lampholder, 
largest knob revolves an ebonite disc so 
the contact pieces into line with the pole-pieces above and 
5 o a is practically two аро кю 
taking б upper making ооп throug 
pieces in the eboni ‚ which E hollowed slightly downwards 
dondact discos во as to allow of a quick break. The distance 
metal to metal is ample, even in the intermediate positions for ordinary 


gies. 
ПЕ 
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bave also their own porcelain works, so that they are independent to 
large degree of outside assistance, their boast being: We make 


the and we make the brass of British material with 
ва т 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFIOATIONS. 


BBW PATENTS 1900. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 339, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


88 "A method of receiving, storing, and reproducing mes gignals, 
and the like, by magnetic influence upon magne ble bodies." P. . PEDER- 
ax. Dated January 15th. 

88. “Improved trolley for overhead electric tramways.” R. HUMPHRIES. 
Dated January 15th. 5 ii 

9. “Improvements in machinery for double wrapping and insulating 
electric cable wires.“ C. WILSON апа. Marriott. Dated January 16th. 

%9. “Improvements in telephony." D.BiNcLAig. Dated January 16th. 

%*. “Improvements in telephone apparatus.” D. H. WinsoN, Dated Janu- 
ary 16th. (Complete.) 

1009. “Improvements in electrically or magnetically operated locks." C. B. 
McCasz and L. Gocongnour. Dated January 16th. (Complete.) 

1012 “Improvements in electricity meters." W. M. Monpxy and G. С. 
Рискав, January 16th. 

10%. “Improvements in the mounting of electrio arc lamps." G. С. MARKS. 
Continentale Jandus Electricitáte A. G. (Societe Anonyme), Belgium.) Dated 
January 16th. 

10%. “Improvements in electrical switches.“ B. Н. Hxvwoop and H. W. 
Hxrwoon. Dated January 16th. 

1,083, “Improvements in wiring electrical installations.” 
Dated January 17th. 

1078 “Covering wires with insulating material for electrical purposes.“ 
Н. А. Kenr. Dated January 17th. 

1,08. “Improvements in electrical conductors or cables." Н. EDMUNDS. 
Dated January 17th. 

1,100, “Improvements in electric motors and dynamos.” W. LANoDox- 
Dam and A. Soames. Dated January 17th. 

МИ. “Improvements in electric switching apparatus" W. F. Јокея. 
Dated January 17th, 

118. “Improvements in or e incandescent electric lamps.” A. J. 
Bott. (M. Sauvalle, France.) Dated January 18th. (Complete.) 

114. “Improvements in electric motors for rotary dental tools and the 
е" P. )кхвви, (The Browning Manufacturing Company, United States.) 
Dated January 18th. (Complete.) 

1148. “An provement in troughs for electric cables.“ SrkMENS Bros. AND 
Co, Lrrrkp, A. E, Foster, and H. J. Nott. Dated January 18th. (Complete.) 

li. “Improvements in telephone receivers.” H. J. Rosson. Dated 
January 18th. 

1160, “Improvements in or connected with dynamo-electric machines.” 
5 Dated January 18th. 

‚ “A new or improved adjustable suspension device for electric lamps.’ 

4.4. Fun. Dated January 18th. (Complete.) 


11%, — & tus and circuits for telephone measured service. 
J.&Knemsoxy, (The Western Electric Company, United States.) Dated 


F. BATHURST, 
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1,170. "Automatic electric alarm." B. W. Moore. Dated January 19th. 

1,174. The electric night light." A. R. TAvLon. Dated January 19th. 
"cin "Improvements in arc lamps.” J. D. Е. ANDREWS. Dated January 

1,267. “Improvements relating to permanent way for tramways and ts 
iie eror, specially applicable D. electrico ашны” J. À. BRODIE, Patel 
January 20th. 

1,276. “ Improvements in or relating to electric chain link-welding machines.” 
A. J. Вот. (La Société E. Giraud & Cie., France.) Dated January 20th. 

Die: “ Improvements in electric switches.” W. Е. Jonen. Dated January 

1,207. “Improvements in oonduits for underground pipes, mains, electric 
cables, and so forth." A. VickERY. Dated January 20th. 

1,809. “Improvements in the manufacture of compound tubes suitable for 
gas and electrical conductors," J. EARLE. Dated January 20th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming. 
ham, price, post free, 9d. (in stamps). 


1987. 
7,888. “Improvements in electric оіоокв.'' F. Hope-Jones and G. B. Bowell. 
Dated March 26th, 1897. Relates to electric clocks. Improvements on the 


invention described in Specification No. 1,587, a.p. 1895. Two arrangements are 
described. (1) A pendulum detaches gravity detents from gravity impulse 
arms, and the latter in imparting their impulse complete the circuits of electro- 
magnets by contact with the lever armatures which consequently throw the 
gravity arms upon the detents again. The circuit includes a number of electro- 
magnetic indicators. Auxiliary electro-magnets acting on the detent may assist 
the ге pasange of the gravity arms. (3) А clock movement (including escape- 
ment or pendulum or balance) is driven by a gravity or spring ratohet lever 
which sinks till it makes contact with the lever armature of an electro-magnet, 
which then throws it up again for another tooth of the ratchet wheel. Distant 
indicators are incladed in the same circuit as the electro-magnet of the inde- 
реппер! clock. The ratchet wheel of an indicator has dog teeth of 90°, and the 

ving pawl acts horizontally at 45° from the horizontal diameter of the wheel 
while it also opens and closes a gap in the electric circuit. 6 claims. 


7,878. “improvements in or relating to үрөө or eleetrio motors, and in 
opnecatue for ev fans Ву eleetriocity." J. W. Gibbs. Dated March 26th, 1897, 

lates to the construction of dynamos and electric motors, and to the adap- 
tation of the latter to the driving of fans. The armature and its appurtenances 
are placed inside the fleld- magnets and the poles of the latter are in the form 
of curved blades so as to permit of the machine being enclosed in & more or less 
er EM casing. The field cores are recessed to receive the windings so that 
the latter stand flush with the polar surfaces. The motor when applied for 
driving & fan is arranged in & framework, and the fan is so as to draw 
a current of air rore the motor for the purpose of ventilating it. Air enters 
through openings, and on entering takes a zig-zag course, so as to deposit dust; 
it is withdrawn through openings near the spindle immediately behind the fan. 


4 claims. 
7,877 ‘improved apparatus for controlli and registering the time of work 

ef sieotrie lampe." Н. М. Lake. Dated March 26th, 1897. Apparatus for on 
trolling and registering the time of working of electric lamps. The switches 
contro! the current to the lamps, and the electro-magnets are іп a shunt and 
receive current when a Jamp is alight. These magnets control the wheel-work, 
the balance-wheel of which is so constructed that, through gearing it causes & 
drum to revolve once & minute. A number of epring rods rest against the drum 
and normally are slightly inclined, as shown in dotted lines, eo as to avoid pins 
mounted on the drum. The rods are so connected to the switches by rods, that 
when one is turned “оп” its corresponding rod is moved to engage one of the 
pins. Af each revolution the end of a spring bar is forced outwards and strikes 
& cross-bar which is connected to & rocking lever and moves the wheel (con- 
nected to the indicator) one tooth. When two lamps are alight the frame is 
rocked twice per revolution, and soon. 1 claim. 


7,866. "improvements in the electric Шөн of vehicles and. apgaratue 
werter.“ Siemens Bros. & Co., Limited. (Slomone & Halske.) Dated March 27th, 
1897. On lines worked with alternating currente, the cars also carry con- 
tinuous current dynamos and batteries so as to store energy under normal con- 
чоп, and to supplement the alternate current motors when necessary. 1 
claim. 


7,868. “ Improvements in and connected with electric batteries." E. A. Jahncke. 


Dated March 27th, 1897. The plates which may be respectively zinc and lead, 
соррегей lead, copper, or other materials, are suspended in pairs, except the 
end plates, from ges by metal connections, and which have hook parte to 


engage the holes in the plates. The zinc plates are wrapped in vegetable 
parchment so that they can be paora close to the lead plates, and porous cells 
or partitions are dispensed with. The electrolyte, which may be copper sul- 
phate, is run from the bottom of a closed reservoir into the cell, and the zinc 
sulphate formed, being of less specific gravity than the copper salphate, is 
forced out of the cell through the perforated pipes or equivalente therefor and 
ipes into the reservoir. hen the cell is not working, the electro may be 
wn off through a cock into the reservoir and is pumped back through 

a tube when required. 6 claims. 


8,041. “Apparatus for transmitting motion to a distance by mosas ef electrical 
-> Siemens Bros. & Co., Limited. (Siemens &Haleke.) Dated March 39th, 
1897. Relates to ap tus for transmitting motion in such a manner that 
perdo synchronism is obtained. If an alternating current flows through the 
xed coils, an E.M.F. is developed in the movable ooils; but as they are 
wound in opposite directions no current flows and no movement takes place. 
If now one pair of movable coils are moved the E.M.F. is varied and a current 
flows producing a movement of the coils in the other pur synchronously. 
In order to avoid dead centres several coils may be woand on each ring. The 
coils may be wound for simple alternating currents; where the transmitter and 
receiver are at some distance apart transformers may be interposed. A number 
of sets of apparatus may be arranged in parallel, and all working syn- 
chronously. The apparatus may be arranged to convert rotary into rectilinear 
motion or rice versed. 2 claims. 


8,048. “А пом or improved method ef regalating the pressure of electric oironits 
connected with рот к secondary batteries and therefor.” 1. W. 
Heath and J. H. Field. ted March 99th, 1897. The current from primary or 
secondary batteries is regulated by the use of a supplementary battery or cells 
which can be placed in series with the main bat or with sections of the 
battery. The switch or combination of switches which is used is of such con- 
struction that the cells of the supplementary battery are first cut out or inserted, 
then a section of the is cut out. and the supplementary celis are in- 
serted in series with the remaining sections and so on. The main battery is 
divided into sections of four cells, there being three supplementary cells con- 
nected between the contacts. A movement of an arm will cut in or out these 
regulating cells. This arm is mounted on & spindle gearing with the spindle of 
the contact arms. The gearing is so arranged that one revolution of the arm 
moves the arm from one oontact to the next. The two contact arms serve to 
conneot up the supplementary cells in parallel just vious to the cutting out 
of & section of the main. charging the cells additional contacts or switches 
are arranged so that the main and supplementary ocells can be charged together 

separately. 11 claims, 
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0,116. “improvements in means for conducting electricity along way traine 
tor the рте of communication and tenting. J. Taylor and J. E. Duckworth. 
a 


Dated rch 80th, 1897. The couplings for the vacuum or like brake tubes ате 
fitted with electric contacts so that the electric conductors are coupled when 
the brake tubes are connected. The ends of the pipes are formed with coatings 
in which are fitted insulated spring contacts connected to the wires. The ear 
of each pipe is titted with a projecting tlange which forms a cover. The соп: 
ductors are preferably bell, or similar circuits for communicating from the 
guard to the driver, or between the carriages and the guard's van, &c., and the 
vonductors for the lighting circuit. In one arrangement, а bell and battery are 
arranged in the guard's van between the conductors and а bell on the engine 
on one of the wires. The Wires form return wires and are connected with the 
wire only on the engine. Switches for completing the circuit between the 
wires are fitted in the carriages, &с. 8 claims. 


9,181. ate in primary electric batteries or w V. B. Eesick. 
Dated March 80th, 1097. One form of battery is shown in which the negative 
electrode which may be of copper forms also the outer cell of the element, 
within which the positive electrode is suspended by bolts from an insulating 
piece which also forms a cover for the cell. The electrolyte is preferably a 
mixture of 20 parts of water and 1 part cach of sulphuric acid and copper 
sulphate. The cells are preferably placed in racks arranged in tiers in an 
external casing, and depolarisation is effected by heating them from below. To 
compensate for the evaporation of the electrolyte means are provided for 
ensuring an automatic supply of it to the cells, regulated by the level of the 
liquid in the cells. An electro-magnet is energised by the cell through a con- 
nection to an electrode and through a connection which is insulated from the 
negative electrode, connection with which ie made through the electrolyte, so 
that when the liquid level falls below the connection the current is stopped. A 
train of whcels actuated by a motor operates a wheel and a supply cock. The 
train of wheels is prevented from rotating when either of the pins on the 
armature bears against the pin on the wheel, but at other times, when the 
armature is being drawn forward or is falling back, the wheels can rotate and 
liquid be supplied to the cell. 8 claims. 


8,180. ''Improvemónts in and pertaining to printing tele гарм, writers; and 
the like.” W. P Wise. (C. L. Buckingham) Dated Garan Soh, are Relates to 
apparatus for printing message in page form upon sheets of paper. The sheets 
of paper has two opposite edges рамес together to form a е and а row of 
perforations is made along the stiffened part formed by the overlapping edges. 
l'he invention consists mainly in apparatus for supporting and feeding the tube 
of paper. The epeciticatfon and the drawings deal with the electrical and 
н details which are too protracted for the purposes of abridgment 
2 claims. 


8,186. “improvements relating to the tion aad distribution of mah ate | 
electric currents for light and power." J. Wetter. (Elektricitate-Aktiengeselisha 
vormals Sohuckert & Co.) Dated March 30th, 1897. Relates to means for dis- 
tributing alternating currents to secure the advantages of single-phase currents 
for lighting, and polypbase currents for power. The armature of the generator 
has a main winding and a supp'ementary winding which produces a second 
phase lagging behind the first. There is a transformer for use with a poly- 
phase motor and a lighting circuit, which is obtained from the outer wires only, 
and other arrangements or combinations are described. Instead of having a 
supplementary winding on the generator, motor generators having a supple- 
mentary winding may be arranged where desired in the circuit. Instead of 
having lamps and motors in the same circuit the generator may have separate 
windings, one supplying lamp only and the other motors. In a further arrange- 
ment, the lamps and motor are arranged on separate circuits, each having three 
wires. To supply current according to the varying requirements of the service, 
supplementary generators are arranged at the station,and may be switched in 
parallel with the main conductors, or in parallel or series with the supple- 
mentary winding. 8 claims. 


8,231. “ Improvements ia batteries." 0. F. Redfern. (С. Riordon. 
Dated March t0th, 1897. Relates to secondary batteries, Fach electrode is 
made up by helically winding a rectangular lead strip round a central grooved 
support, and packing in the spaces between the coils with oxide. From about 
the centre of the helix a conducting strip is led to опе of the binding posts 
which bave spherical heads: tbe posts in adjacent cells are connected by 
grooved plates and bolts. The supports are held in two insulating plates, of 
which one forms acover for the cell. The upper ends of the supports are 
notched, and in the notches are held elastic bands, which are attached at their 
T и to pins, and serve both to hold the oxide in place and as separators. 
2 claims. 


8,206. “ improvements in or rela to elestrie traction and in apparatus sm- 
ployed therein.“ E. Vedovelli. Dated March 8ist, 1597. Relates to а road contact 
or sectional conductor system with ground or overhead conductors and electro- 
magnetic switches. Arrangements of the switch, circuits, &c., and the con- 
struction of tbe switches, collectors, conductors, road contacts, rail boards, &c., 


are shown in great detail which are too long for the purpose of abridgment. 
21 claims. 


8,418. “im ts ia electrical switobes.” W. J. Davy and G. T. Davies. Dated 
April Ist, 1897. The contact bar is mounted on а central spindle and a spring 
interposed between it and the base to prevent sagying at the centre of the bar. 
The handles are secured to the bar by screws and the position of the bar is 
adjusted by nuts. 8 claims. 


8,603. ''improvoments in connection with submarine саме laying a woes.” 
б. $. Snell. Dated April 3rd, 1897. The cable instead of being arranged in tanks 
is wound on drums, and is delivered from the drum by means of an arrangement 
consisting of a circular guide carrying at its centre a rotating arm having a 
guide wheel and centrifugal balance weight. The vertical delivery wheel is 
mounted on springs and is connected by links with the rotating pressure brake. 
The cable is fed from a series of drums arranged so that two are in position for 
delivery. The end of the cable on one is connected to the beginning of the 
second, and the cable is led over a roller mounted on a rotating bracket pro- 
vided with a spur, ғо that as the cable passes from one drum to the next the 
bracket is rotated and the cable cleared. The drums may be arranged on one 
or two decks in one, two, three or four rows so as to allow the full drums to be 


brought in turn to the delivery position, and the empty drums to be removed 
therefrom. ? claims. 


8,688. “I іа electrica! resistanec apparatus." Н. А. Maver, W. A. 
Coulson and $. vor. Dated April 3rd, 1897. A cast-iron or other conducting 


vessel contains a resisting liquid, and carries on a ledge a plate to which a 
te:minal is secured. A second terminal and a sleeve connected with it are 
supported by insulating material in apertures in the plate, and the sleeve is 
threaded inside to carry a screw supporting a cast-iron or other electrode. The 
screw may be turned to raise the electrode and put resistance in circuit by an 
insulated hand wheel. The resistance is short circuited by contact of disos 
fixed on the screw with a socket on the plate, the discs and sockets may be 
di-pensed with and the purpose effected by contact of the electrode with the 
bottom of the vessel, The vessel is provided with a cover, openings for the 
conductors, and an overflow pipe and may be supported on insulators. 3 claims. 


0,002. Far sir ieri іа electric lampholders and connectors." Verity 
Limited, and M. B. Cetterell. Dated April 5tb, 197. Relates to holders he 


incandescent lamps. A flanged cylindrical insulator is made with recesses 
extending into it from opposite ends of a diameter as shown. The insulator is 
also provided with two large holes in its lower end and two wire holes in its base. 
The recesses receive metal plates provided with binding screws for the wires, 
and with screwed holes to receive cylindrical plunger carriers. These are passed 
in through the holes and are slotted so that they can be screwed tightly against 
the base to fix the plates. The insulator is secured by its flange in an ordinary 
casing. Couplings such as wall plugs are constructed similarly. 8 claims. 


8,063. '' imprevements in dyna machines or electric motors." A. 
Holmes. (Е. H. Johnson and R. Lundell.) Dated April 5th, 1-97. Relates to 
continuous current dynamos and motors. A field maguet core consists of two 
similar steel castings, one being inverted relatively to the other. They are made 
with lugs and bolted together, forming a spherical casing having an elliptical 
opening in each end, and two pole pieces projecting inwards, The ends are 


bolted to discs cast with supports of any desired form, and cylindrical boxes, a 
conical extension being interposed on one. Openings in the disos below the 
shaft allow ventilation. The feld winding is a ring placed as shown, conductors 
to it being passed through a bush. The armature shaft is carried in bearings 
secured in the boxes: these are closed by caps to hold oil. and oiling rings are 
placed on the shaft within slots, and pins on the bearings. The armature is thus 
removable without taking apart the field magnet. The commutator bars are 
clamped by a disc on a sleeve on the shaft. Carbon collecting blocks are 
pressed forward by springs in boxes clamped on lugs on the conical extension 
with intervening insulation, Oil cups and sight holes for the oiling rings and 
commutators are provided. Specitication No. 93,365, a.D. 1893, is referred to. 6 
claims. 


8,874. "imprevemonts ia electric switohes." А. 0. Broekies. Dated April 5th, 
1407, In a tumbler switch the movable contact isa U-shaped piece pivoted near 
its base by pins, and operated by a forked handle, engaging the ends of an 
insulated cross pin. A spring is arranged on each side of the contact to pull it 
on or off. The handle is supported in a bridge piece. This construction is 
applicable to rocking switches. (claims. 


8,726. "Art ef and apparatus for generating and musio electrically.” 
R. À. Sloan. (Т. Cahill.) Dated April 6th, 1897. Relates a novel form of 
instrument ia which electrical pulsations produced in making and breaking 
electrical circuits are first transformed into undulations approximating in form 
to sine curves, and are then rendered as musica] sounds by a special form of 
telephone receiver. The apparatus consists in a set of 12 shafts rotated by 
suitable gearing at speeds corresponding to the 12 notes of the chromatic scale, 
each shaft carrying rotary contact breakers. The construction of one of the 
contact breakers with its electrical connections consiste of a metal cylinder 
divided into transverse sections, and each transverse section is divided into 
longitudinal insulating and conducting sections the number of which corre- 
sponds to the vibration frequencies of the first six partials of the note corre- 
sponding to which the contact breaker stands. In the case of the higher notes 
less than six transverse sections &re used. Parallel currents sent through the 
sections of a contact breaker froin a dynamo thus get interrupted a number of 
times corresponding to the number of vibrations in the partials of such note, 
&nil these currents being received by & suitable telephone receiver form the 
note in question. The contacts between the contact breakers and the wires 
are formed by brushes, and any of the ordinary devices may be used to prevent 
sparking. ‘ihe main circuit and line wire are both closed by keys arranged 
like those of a piano or organ. To produce pianoforte effects coils can be made 
to approach or recede according to the power applied to the keys. A coil is 
carried in а core which is struck by a hammer controlled by the key 
and the blow of which is proportioned to the power applied thereto. The те. 
ceiving device consists of & number of telephone receivers having in place of 
separate diaphragms one or more large soundboards, like the soundboard of a 
piano. Instead of generating the main electric circuit by а single dynamo, the 
contact breakers may be used as armatures rotating in the neighbourhood of 
magnets surrounded by coils in which currents are thus generated. 221 claims. 


8,800. ‘improvements іа and relating to to lo transmittiag and 
a а tus." В. Hoffmans. Dated Apri! 6th, 1 dc ene to improvements iu 
the class of apparatus described in Specification No. 24, 076, A. D. 1894. The ap- 
paratus at one station is described by keys being depressed for transmitting. 
At the receiving station one key is raised, whileif telephones are to be employed 
in place of the telegraphic apparatus, both keys are raised, thus connecting the 
line terminals to the telephone terminals. The main motor shaft carries a type 
wheel, escape wheel, vibrator wheel, and a distributor arm. The two distributor 
brushes are connected to collector rings on the shaft rubbed by two brushes. 
The distributor contacts of a ring are connected to the keys of the board, and 
these are arranged alternately to close or open the circuit; thus, the depression 
of a key produces either three consecutive closed keys or three consecutive 
open circuit keys. The sequence of intermittent currents control the escape- 
menttbrough a lever and armature of the two magnets, and at the same time 
prevent the vibrator spring from closing the contact in the local circuit. As 
soon ав the sequence is broken by the depression of a key, the local 
circuit is closed and the printing magnet is cxcited, thus bringing the 
paper against the type-wheel. The type-wheel has two sets of characters set 
alternately, and is provided with two stop pins and a tripping device by 
which either set of characters can be brought to the printing position. The 

aper is fed between a corrugated roller and a guide fork, this roller 
Бош rotated by a ratchet wheel and fixed spring pawl to produce a feed after 
printing each sign. The distributor ring and key are noe in bringing the 
apparatus to unison at any time; the key when depressed reverses the current 
and brings the leading distributor to a stop at the unison position; should the 
two not then start together a second depression ensures unison. Ап accessory 
is described in which the key is provided with a conducting tip and two extra 
springs connected to the ring and a rotatiog make and break operated through 
halí a space by a wiper pawl on the shaft. 8 claims. 


3,006. “improvements ia hand-fed feoussing elestrie " J. L. Barnard 
and T. А. B. Carver. Dated April 7th, 1897. Hand regulated focussing lamps for 
magic lanterns or like purposes are so constructed that the carbons are carried 
by insulated holders on both slides. These slide on two parallel rods carried by 
a block which is clamped pivotally to a support attached to the lantern. The 
slides engage oppositely threaded parts of a screw for regulating the length of 
the arc. The screw is supported by a bearing, which slides on the rods aad is 
movable along them by а second screw turning in the block to adjust the 
position of the are. To facilitate regulation, an image of the arc is thrown on а 
marked screen by a small hole in a plate, these parts being carried by an arm 
clamped adjustably on the support. 2 claims. 


8,800. ‘improvements in electric " W. J. Davy and Q. T. Davies. 
Dated April 7th, 1797. Couplings for arc and other lamps that have to be raised 
or lowered. The hood or mantle is screwed to the supporting arm or bracket 
and is fitted with a flange to which an insulating block is secured. The block 
carries two concentric conducting rings to which the conductors are connected, 
they also carry depending spring contacts. On the top of the lamp is fitted 
another disc fitted with concentric rings adapted when the lamp is raised by the 
cord to engage а spring, these rings are connected to the lamp terminals. The 
cord is connected to an insulating block which passes through an opening in 
the upper disc and so forms & guide. The pulley is fitted within the mantle 
and the cord passes through an inclined tube io prevent tbe ingress of rain. 
In а moditied form the helical springs are replaced by curved plate springs, and 
additional elasticity may be given by mounting the diso on springs. У claims. 


8,070. “improvements ia electrical indicating apparatus, and іа couplings nsed 
in connection therewith as a fer communication.” К. $. Hompsen. 
Dated April 8th, 1897. Relates to an electric bell and bell indicator system for 
communicating between the different carriages of a railway train, &c., or between 
parts of a ship. &e. In the form of indicator employed the flag or disc, &c., 
being normally locked in its non-indicating position by the catch on the arma- 
ture and by a second catch on the rod to prevens its displacement by vibration. 
When the bell circuit is completed the electro-magnet is energ sed, and releases 
the flag, &c. The tlag is reset by means of the slide. The invention is de- 
scribed as spplied for communicating between the passenger carriages of a 
railway train and a buffet car. An indicator in the buffet car shows the car- 
riage from which the signal was transmitted, and ап indicator in the carriage 
shows the compartment requiring attention. 8claims. 


0,1896. “A method VVV electric conductors fer 
raltways and tramways.” Or. J. Werther and A. Sohaffer. Dated April 10th, 1897. 
The overhead. conductor to be strained is fixed at one end and is carried by а 
drum mounted оп а trolley. The trolley is provided with ladder supports sur- 
mounted with a guide rolter. The troiley is secured to the track by gripping- 
jaws and is provided with loose brake blocks. The conductor is strained by & 
hauling chain and gripping jaws. A second trolley or ladder with holding jaws 
is moved up to the trolley after the conductor is strained, and the ley is 
then moved off a further span. 2 claims. 


ERRATCX.—ELECTRICAL REVIEW, No. 1,155, page 80, Abstracts of Published 
Specifications, for 20,180 read 39,180. 
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THE WORKING OF STEAM ENGINES 
UNDER VARIABLE CONDITIONS. 


THERE is very little doubt that in the ordinary everyday 
work of steam engineering, an excess of refinement is very 
apt to lead to the opposite resulta from those intended. 
This is especially the case in regard to the use of elaborate 
expansion gear, and the instanoes are numerous where direct 
loss has bzen brought about by undue elaboration. We have 
seen а plain slide valve engine altered by the addition of new 
valves with donble back slide cut-off plates on the Meyer 
principle, and the only immediate results were the important 
one of more coal burned, and the unimportant one of much 
prettier indicator diagrams. The use of single valves, with 
direct coupled eccentrics actuated or varied by a fly-wheel 
governor, may be taken to represent a quite sufficient con- 
cession to elaboration of valve gear. 

In another column will be found a short reference to & 
desoription of some tests by Prof. Weighton upon the 
experimental engines at the Durham College of Science. His 
couclusions are, of course, only absolutely applicable to 
the particular case of the engines he employed, but they 
may fairly be taken to be approximate for other engines. 
What he finds from the particular series of tests he has now 
been making is much as follows : —That the best point of cut- 
off in the oylinders of all multi-cylinder compounds, with the 
exception of the first cylinder, is an invariable, and depsnds 
solely on the capacity ratio of the cylinder in question and 
the one preceding it in the series. The point of cut-off 
thus determined is that which gives maximum economy. 

This conclusion, it appears, holds good, whatever may be 
the point of cut-off in the first cylinder, and for any steam 
pressure that may be employed. This, if borne out by 
further tests, is a fact of great practical value, for it means 
simply that no variability noed be applied to any cylinder 
except the first, but that the cut-off in all succeeding 
cylinders can be fixed by the engine designer, and no sub- 
sequent change can effect any economy. It is curious also 
that the point of cut-off in the later cylinders of triple and 
quadruple engines should coincide both for maximum 
economy and maximum power; but this does not hold good 
for the cylinder next following the high pressure cylinder 
in either engine. In the ordinary two-cylinder compounds, 
there is but slight difference between the cut-off points in 
the large cylinder for maximum power and maximum 
economy. Looking at this question from the standpoint of 
electrical traction or power distribution generally, with the 
wide variations in load which are found to be so inimical to 
economy, it would appear that the high pressure cylinders 
of such engines ought to be made fairly large in order that, 
by the rule given by. Prof. Weighton, their low pressure 
cylinders may have a late cut-off. Thus a ratio of 3:1 
would give, practically, a cut-off at one half, the low 
pressure stroke, a result that has not been far missed as the 
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finding of general experience. A small cylinder ratio is 
certainly desirable for a compound engine on variable load 
for several reasons, even though it msy make heavier 
demanda on the strength of crank pins than more fashionable 
ratios call for. A large first cylinder enables a heavy and 
sudden accession of load to be more quickly picked up; at 
the same time that it opposes a greater back effect to the 
acceleration of an engine which is beginning to run away 
when suddenly relieved of load, and under the action of the 
steam still passing through the engine. 

Prof. Weighton makes a further pointed remark to the 
effect that his tests show no marked evidence that the 
maximum economy of а steam engine is associated either 
with equal division of duty between the several cylinders, 
or with an equality in the several temperature ranges. 
Engineers who have been disposed to lay considerable stress 
on equal division of labour between the cylinders have, we 
are inclined to think, not had much foundation for their 
belief. We confess to having ourselves always been of the 
opinion that there was much more to be said on behalf of 
the equal temperature range theory, and even this may 
need to be abandoned. If it should prove that temperature 
range is of no importance, which we cannot at present 
think will be found to hold (as, logically, it should hold, to 
the extent of abolishing all compounding, so far as thermal 
savings are concerned), then are engineers thrown back upon 
almost purely mechanical reasons to explain the supposed 
economy of compound working ? The surviving reasons 
would be chiefly that the leakage perimeters are less in the 
compound than in the simple engine, that there is less 
loss in the clearance spaces, and that the hotter cylinder 
is so much smaller and will lose less by radiation 
losses. May it not even be possible that modern accurately 
made engines do not leak steam past their pistons and valves, 
and therefore the sole reason now remaining for compound 
working is the great reduction of stresses on the crank pin, 
rods, &c., and the smaller high pressure valves required? We 
should like to see Prof. Weighton address himself to the 
subject of piston and valve leakage with a view to deter- 
mining whether the leakage past a moving piston is greater 
than it is with the same piston when at reat. If this could 
be shown to be the case, it would go a long way to prove the 
mechanical argument for compounding. 


Strikes in 1899.—The published statistics in the Labour 
Gazette, though not quite complete for the late year, are 
sufficiently so to disclose what we fully expected to hear, 
that the year was remarkable as having been freer of 
important disputes than any year of recent times. True, 
there was the jute trade dispute in Dundee, affecting 35,000 
people, of some weeks’ duration in August and September, 

ut otherwise no dispute of the year affected as many as 
10,000 people at once. There were in all 721 new disputes 
recorded, which affected 178,440 workers, and the duration 
of these was 2,496,358 working days. None of six pre- 
ceding years has shown so good a record. The settlements 
effected were almost equally divided in favour of employers 
and of employés, or compromised. The worst strike was 
that of the plasterers, which affected 4,000 men, and had an 
aggregate duration of 200,000 days. Of the 178,440 people 
_ affected, London stands for only 6,876, and Ireland for only 

2,878. Sootland was quarrelsome, and totalled up over 

60,000, or over double as much as the 27,674 of happy and 
peaceful Lancashire, with Cheshire thrown in, the former 
county alone exceeding Scotland in population. There 


were 1,436 increases of wa and only 17 decrease 
exclusive of agriculture, the Tell vue ud seamen. No 
fewer than 1,110,128 people had their wages raised, 
Only 1,069 were redu The workpeople in the 
employ of public authorities were chiefly those who 
enjoyed the benefit of shorter hours in which to draw 
the ratepayers’ money. Observation of many public paid 
workers all down the scale seems to forbid the use of the 
word work. We note that at the adjourned general council 
meeting of the General Federation of Trades Unions held at 
the Qaeen's Hotel, Birmingham, there were present the 
representatives of 380,000 workers. There appears to bes 
tendency towards federation in both camps, and, probably, as 
with modern warfare, federation will enable both sides to 
fight so well that there will be more reason and less folly in 
future disagreements. The action of a paid agitator, as in 
1897, could hardly receive the support of a federation of all 
industries. The new unionism is, we hope, dead, and bas 
again made way for the more successful and better led 
unionism of the type of the Steam Engine Maker.’ Society, 
or Mr. Knight's Boilermakers’ Society. 


Société Internationale des Eiectriciens.—At the 
eed of the Société des Electriciens an interesting paper 
by MM. Cuénod and Thury on the transmission of motive 


power to great distances by means of continuons current on 


the series system was read. The sitting took place on 
January 10th, with M. Violle in the chair. M. Caénod firs 


made some general observations on the system of series 


transmission. The question of economy must be specially 
considered. A transmission can only be economical if the 
cost price of 1 H.P. fora year does not exceed 100f. to 150. 
The cost of installation should be about 1,000f. M. Cuénod 
referred briefly to the advantages and inconveniences of 
transmissions by continuous current in series and by alter- 
nating currents. He stated that M. Thary «ffected the first 
transmissions by continuous current in series in 1889 for an 
installation of 140 H.P. at 48 kilometres. At the end of 
1889 M. Thury transmitted to various distances a total 
power of 16,300 H P. with generators each capable of giving 
a maximum of 3,600 volts. M. Cacood showed that in this 
system the current remains constant, and only the differ- 
ence of potential varies. It is found that the series system 
offers great advantages over the alternating current system. 
The efficiency of the dynamos is equal to that of the best 
alternatora. There are no transformers and there is no induc- 
tion in the lines, M. Cucaod estimates that a saving of 
18 (?) to 20 per cent. can be realised. He also finds other 
advantages in the system, especially with motors. The work- 
ing is simple and the maintenance easy. M. Thury then took 
up the subject and explained the various apparatus required 
inan installation of motive power for a series distribation by 
continuous currents. He made a table and described the 
following appliances: A short-circuiting apparatus, and ап 
apparatus for avoiding sparks at the moment of starting. The 
maximum pressure used by M. Thury in his installations is 
12,000 volts, but he hopes soon to arrive at 22,000 volts. 


The Institution of Mechanical Eagineers.—The 
annual report of the Council, presented at a recent 
meeting, contains, among many other statements, the follow- 
ing remarks re work now proceeding :— 


Progress has been made daring the year with the various researches 
undertaken by the Institution. 

The fifth report of the R:search Committee on Alloys was pre- 
sented and fully discussed at the February meeting, and Sir William 
O. Roberts-Austen, the reporter, is now at werk upon the effect of 
annealing and tempering on the properties of steel, which will form 
the principal subject of the next report. 

The gas engine research has been farther advanced by Prof. 
Burstall who hopes to be able to present his report early in the 
present year to the committee under the chairmanthip of Dr. 
Kennedy. І 

The value of the steam-jacket is the subject under investigaticn 
by Prof. Beare, who has accumulated further data towaris bis 
fourth report to the committee ander the presidency of Mr. Henry 
Davey. 

The compound steam-jacketed condensing engine at King's Oollege, 
London, has been working. Prof. Oapper has not yet been sble to 
commence the first series of complete tests, but promises his fir 
report soon. 


— 
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RECENT PAPERS ON THE COMMUTATION 
OF THE DIRECT CURRENT DYNAMO. 


Тноавовн ar т Sparking, a э oo Effects”: read at the 
meeting е сап tute of Electrical Engineers 
D :xeember 15*b, 1897. | 


T. an Hmn⁰nu.— O'wervations of Methode of avoiding Spark- - 


ing in Oontinuous Ourrent Machines.”  Elektrotechnische Zeit- 
schrift, December 30‘h, 1897. 
Everacs Тномав.—“ Sparking in Dynamos.” 
February 18'h, 1898. 
H. N. Atuan.—" Bparkless Rivers] in Dynamos.“ Journal of the 
спале of Electrical Engineers, April, 1888. 


The Electrician, 


the 1 Dynamos and Motors." The Electrician, December 
AROLD — 
G. Kare — 


Elektrotechnische Zeitschrift 
KElecktrotechnis /e Zeitschrift, 1899. 


(Continued from page 87.) 

Аз to a value to be assumed for f, the field error. Е, the 
rate st which flax is to be withdrawn from the coil during 
the period 2 T to produce perfect commutation, is a nearly 
uniform rate which withdraws 200,000 lines in a period 
"OO? second. So that the value of F is nearly constant at 
1G* units, Suppose the commutation field to be in error by 
abont 10 per cent, so that f= 10’, and may be assumed 
constant for the values of . between — 1 and + 1, że. 
daring the whole commutation period we are considering. 
— these values in the expressions for a, ö, and 9, we 

av 


a= 005 
b = 1 
9 = 1, 


and у the excess current in the local circuit 


_ NC т As 
= ; 05 1 (t “) / 6 ( + zy. 
{+ * 4 1 — ** 


The evaluation of this expression gives the values for y in 
the series of positions between positions I. and III., fig. 12. 
12 potion 1. + = — land у = о. In position IT. v = o 

fura de direction of the small arrow. In position III. 
i ; a Y = 0, 
The diagram of fig. 18 gives the results of the evaluation. 


Carve 4 gives the value of <% - (t + ') ; 


Carve в gives the value of J К ( * a) der obtained 
-1 — * 


dy graphical measure. 
Carve c gives the value of y, which is the ratio of the 
FTyinste of B to that of A. 
f Curve D gives the value of the electromotive force acting 


D the brush towards bar A (fig. 12) obtained from th 
f ut в bar A (fig. 12) о rom the 


« Carve x gives the value of the electromotive force acting 
en bar в (fig. 12) towards the brush, obtained from the 


am 
1＋ 

The currents and electromotive forces given by these 
curves are due to the field error, and are to be added to or 
subtracted from those which are characteristic of perfect 


Y 


E 


WA?» т-= 99 the 
ordinate of this curve 
torresponds (0 23868 — 
10 11 25 volts. 


*342d ut fo 91025 
%, fo o 


“4 


Curre F (volta) 


Values of т. 
Fig. 13. 


commutation. In the case considered à current of 200 
amperes is passing through a contact resistance of *001 ohm, 
so if the current is evenly distributed the fall of potential 
over the whole surface is 2 volt. The electromotive foroe 
given in curves D and E are to be added to or subtracted 
from this, according as the oommutation field is in defect or 


cess. 

The forms of curves D and к ahow that only just before 
the commutator bar leaves the brush does the electromotive 
force due to the field error assume mach importance. This 
force here does not exceed *4 volt except for the last sixteenth 
part of the commutation period. If їп the case we are 
considering the permanent difference of potential of *2 volt 
were in an opposite sense to that due to the field error, this 
error would produce only an insignificant eff ot on the 
distribution until the bar was jast about to leave the brush. 
When v» = 99, i e., усу of a second before contact is 
broken, a current of 17 amperes would be passing with a 
fall of potential of 2:2 volts. This is sufficient to produoe a 
serious spark. The general conclusion that the action is 
confined to the time just before contact is broken corresponds 
ee that sparking takes place at the toe of the 

rush. 

It may be observed that the effects that have been tabu- 
lated are directly proportional to the magnitude of the field 
error, snd the energy expended in the spark is proportional 
to the equare of this error. 

§ 16.—The sparking at the toe of the brush атт by 
error in the commutation field can be reduced by modifica- 
tions in the arrangements of the commutator and brashes. 
Modes of doing this by inserting resistance either into the 
armature connections, or into the body of the brush, have 
a'ready been referred to, and this section deals with the 
character of the improvement obtainable by such means. To 
show this we shall trace the values of two quantities during 
the commutation period, calculating their respective valueg 
at each instant, for several mente of brush collection. 
These two quantities are the fall of potential from the brush 
to a commutator bar, and the current passing from the brush 
into the commutator bar. So far as these quantities are due 
to an error in the commutation field, and their values will be 
traced during the whole time that a given bar is underneath 
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the brush. Fig. 12 shows a series of positions of a commu- 
tator bar (the one shaded) during period, and the two 
quantities to be discussed are the difference of potential 
between the brush and the bar, а quantity we may call e, 
caused by the field error and the current y. In the first 
half of the period, s.¢., between the positions I. and III., the 
values of є and у are both negative, between the positions 
III. and V. they are both positive. The whole period I. to 
V. is twice the time that bas been called the commutation 
үө» and the series of values of y in the first half is I. to 

IL, is the same only with reversed sign to that of the 
second half III. to V. The figures along the axis of ordinates 
of fig. 14 show to which position of fig. 12 the several points 
along the curves refer. 

In fig. 14, nine curves are plotted. 


ay 


Ay 


ДА! 
az" 


Values of ordinates 10 second before the contact is broken at V. 


A 2°96 volts. 
а 118 amperes. 


B 199 volt. 
b 99 amperes. 


*99 volt. 
с 4°95 amperes. 


D 41 volt. 
d 2°05 amperes. 


Fia 14 


The curve R gives the resistance of the contact area 
between the brush and the commutator bar which is sup- 
posed to be the same in all cases, viz., °025 ohm per eq. om. 

The carves marked A, B,C, D are curves of E. M. F. between 
brush and bar, values of «. 

The curves marked a, ö, c, d are curves of current between 
brush and bar, values of у, 

The curves A, a refer the case when there are no armature 
connections and no extra brush resistance. In the analysis 
of {14а = 005, b = ‘lg = 1. 

Tue curves в, ö refer to the case when armature connections 
are used, each of which has nearly 20 times the resistance 
of an armature section, 00195 ohm. In this case for the 
analysis of § 14а = 2, b = 1, 9 = 1. 

The curves С, с refer to the case when the armature con- 
nections are nearly 125 times as great as that of an armature 
паа each being 01245 ohm. In this case а = 1°25, 
= 1, = 0. : 


The curves D, d refer to the case when no armature con- 


nections are used, and the value of r is increased to five 
times its former value by inserting resistance in the body of 
the brush without altering the contact surface resistance. In 
this case а = 005, b = *5,g = 1. 

$ 17.—To compare the curves of fig. 14, it may be 
remarked that with perfect commutation heat is developed in 
the armature connections at each commutation point at a 
rate which bas a mean value 4 c? x } p for the whole com- 
mutation period: where 2 c is the total current collected at 
the point, and p is the resistance of each armature connection, 
Also heat is developed under the same conditions in the 
brush at a rate 4 0°? x r; where r is the brush resistance, 
The som of the two quantities r and 3 p is tabulated below 
for each case as a measure of energy wasted in commutation 
resistance. 

The most important quantities shown by these curves are 
the values of the ordinates just before the contact is broken, 
when the arc is struck; and the product of the current 

assing at that instant by the fall of potential may perhaps 

ө taken as the measure, for purposes of comparison, of the 
destructive power of that arc. The values given by the 
ordinates of these curves have to be added to or subtracted 
from the values for perfect commutation according as the 
commutating field is in defect or excess, and in the table 
below is given the value of that product in each case for an 
i t, Toboboth of a second, before the contact is broken. 
At this instant the fall of potential from brush to commo. 
tator for perfect collection is *2 volt, and the current passing 
is 1 ampere. These quantities are to be added to oreub- 
tracted from those due to field error according as the latter 
is in defect or excess. 


| Product of current and fall of potential 
| at the instant before contact is broken, 


r 4 Ар, the measure of the measure of the energy of the arc. 


Casc. ene wasted in 
commutation resistance. 
Field 10 per cent. | Field 10 per cent. 
in defect. in excess. 


ä — —— lKH—iἄ6k —— ш — — ENT == a; ар = а 


А а `001 33 24 
B, b 001 + 4 062 = 0017 24 | 16 
C, c 001 + 4 0125 = 0062 , 72 | 32 
Db, 1 005 | 1˙8 | `2 


The second case shows that no considerable improvement 
is effected on the first case by using additional armature 
resistance to absorb 26 per cent. of the power of the machine. 
A D of the last two cases, in both of which 1'5 per 
cent. of the power of the machine is wasted in extra resist- 
ance, shows that during the greater part of the commutation 
period the armature connection resistance reduces the effect 
of the field error more than does the brash resistance ; but 
that the latter is by far the most efficient at the moment when 
the action is most important, viz., just before breaking 
contact. The crossing of the curves C D, and c d, a little 
before ге гасно v, illustrates the peculiar efficiency of 
carbon brushes. 

$ 18.—It is a matter of common experience that the 
collection is improved by increasing the number of commn- 
tator sections. The reason of this is olear on referring to 
the analysis of $ 14. The value of y is a function of three 
quantities, a, ö, 9. It is reduced by any increase in the value 
either of a or ö; and is increased in direct proportion by an 
inorease of 9. For good collection a and ö should be as large 


R T 
Nowa = — T 
n 


(omitting armature connections), 5 = Эт. 


2 

/ т 
"n * 
number of turns to a section increased in the proportion, 
say, of n: m; and if the thickness of the brush, and in 
consequence the value of T, is unaltered; then a and j are 
reduced in the proportion of m : n, and b is reduced in the 
roportion of n? : m?. A little consideration of the curves 
of fig. 14 shows that this must be disadvantegeous to the 
collection if m is > n. If, again, the thickness of the brush 
be increased to the width of one of the new commutator 
bars, and correspondingly reduced in width so as to keep r 
unchanged, T will be increased in the ratio n: m. NON 


as possible, and g as small as possible. 
T = 


If the armature sections are reduced, and the 


. йеп to heat 
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s and have their original values, while b bears the ratio 


s : m of the old value. This is still disadvantageous to the 
‚ collection. 


(To be continued.) 
— —— 


ECONOMY OF INJECTORS. 


. THERE can be no boiler feed pump во economical as the 
. injector if the tem 


J of the feed water is sufficiently 
high to admit of the use of an injector. Bat there are not 
паву power stations wherein the injector is a really legiti- 
mate feed a tus. In a non-condensing station the 
waste steam applied to the feed water ina coil is 
feed to 212°. The injector will not do 
thia, bat will feed at about 190°, and, moreover, it is, so far 
аа it goe, an economical instrument, for all the heat that 


` goes into the injector either becomes converted into the 


mecemary work of forcing water into the boiler, or appears as 
heat again in the boiler, There is no waste. If exhaust 
— mle the injector is a good boiler feeder. It is 
cheaper, also, to use condensing engines than it is to use the 
stean in a feed-heater coil, but the feed water should still be 
sent through в coil in the exhaust main between the engine 
and the condenser on its way to the boiler, and should also 
be heated by a live steam coil in the absence of an 
ecomoniser before entering the boiler. In this connection we 
feel dis to condemn the use of the perforated feed pipe 
where the feed water has much carbonate in solution. A 
carbonate feed water heated well towards 212° in the 
econoniser will quickly choke the internal feed pipe of a 
igh pressure, and, therefore, high temperature boiler, owing 
to the deposit of the lime salt as soon as the temperature of 
212° has been acquired by the entering water, which occurs 
before it escapes at the perforations of the internal pipe. 

It is probable that an open trough in the boiler, as sug- 
gested by some writers, would give better results, the feed water 
depositing its salts in the trough instead of choking the 
perforations of the steam pipe. Much controversy has 
raged round the injector. In first place, ita action has 
been looked upon as somewhat mysterious because it has no 
i and the conventional engineering mind could 


pot we clearly the action of a steam engine without a piston. 


Mechanically, engineers saw the advantages of a rotary, 


emgine, but they orippled their correct theory by insisting on 
а Pixon, until Parsons came forward, and, without pistons 
in his turbines, which we believe have now taken the highest 
position in kilowatt-hours per pound of steam yet attained in 
the generation of electrical energy, he has made a rotary 
engine that is, up to a point, ер Had the kinetic theory 
of gass been earlier promulgated, it would have perhaps 
sooner appeared pon that the injector was a very simple 
Je un of theory to practice. Nothing is more 
Шу simple than the kinetic theory of gases. Applied even 
to piston engines, it explains the transformation of heat into 
upon а moving piston in a far clearer manner than any 
other attempted explanation, and it fits the action of the 
IDjedor toa nicety. It affords, moreover, the same clear 
into the action of the exhaust injector, which has 
not been employed to the extent that it deserves. Indeed, 
we have known men refuse to employ the exhaust 
Injector in the most fitting circumstances, because 
they themselves — little tin gods — oould not see how 
ach a thing could work with exhaust steam. Exactly 
the same reasons are advanced against the use of 
leciricity, of blast furnace gas for motive power, and a 
hundred other things, and the mental atrophy of the rich 
Nen of this country is responsible for any amount of indus- 
tril lethargy, for the difficulty of introducing sound ideas, 
аы dee - which unprincipled men foist rotten ideas 
UL yon the public, 
Ressoning on the basis of the kinetic theory, the action 
Uf the injector consiste simply in affording a free orifice for 
escape of the molecules of steam at the velocity they 
at the steam temperature. The molecular velocity of 
өш vapour at 0° C. is 566 metre seconds, and the energy of 
ment increases with temperature. The steam molecules 
Vakare their kinetic energy with those of the water that are 
nt into parallel with the flow of the steam. A mean 
«оед velosity results which exceeds the velocity of out- 


flow of water at the boiler pressure. The jet entera the 
boiler by virtue of its superior velocity, and the energy of 
the jet is concentrated проп во small an area of cross-section 
that ita advance cannot be checked by the boiler pressure, 
which simply means that there are not sufficient molecules 
bombarding any area of the size of the jet cross-section to 
drive the jet back again. As the reduction of temperatare 
measures the amount of kinetic energy destroyed, it is easy 
to see that the colder the supply of water to an injector, 
the more effective will be energy transference, for more 
steam molecules will be deprived of heat and their energy 
given to the combined jet. 

The following practical figures are given by Mr. Hortz of 
the performance of well-made injectors. To premise, all 
injectors are numbered by the diameter of the injection 
nozzle at its smallest section expressed in millimetres. This 
arose from the fact that the injector was invented by Giffard, 
a Frenchman, and it was, of course, measured in millimetres, 
and the first English makera, Sharp, Stewart & Oo., followed 
the same practice. Of the heat of the steam practically one- 
fifth is used in work and four-fifths go to raising the tem- 
perature of the water. Obviously when the water jet has an 
energy in excess of that neceseary to enter the boiler, as it 
always has and often to a considerable amount, the entering jet 
of water produces eddies inside the boiler and finally comes 
to rest by fluid friction. There is no loss here; the surplus 
energy again appears as heat and helps to raise the general 
temperature of the water in the boiler. The water delivered 
will be 9 to 14 times the weight of steam used. Ata 
delivery temperature of 150* the ratio of water to steam will 
be 12; at 260? it will only be about 5. To clean injectors 
of the lime deposit which so often accumulates in them, the 
brass parts may be placed in 1 to 10 diluted hydrochloric 
acid until boiling ” ceases, but Mr. Hortz recommends the 
use of reamers borrowed from the makers. We fear few 
makers would lend such tools, and we doubt the method as 
the risk of damage is too great. The acid method is good if 
the injector parts are of gun-metal, as they shou:d be. 

The author might have added that many of the modern 
injectors are put together far too slightly, and are badly 
arranged for pulling apart, and very apt to be broken at 
cast-iron screwed body joints. 

We have found flake graphite and mineral oil a useful 
smear on all parts before putting together. Dixon's smear 
grease, as it is called, is the best material to use, and is 
probably compounded somewhat as above. It is useful for 
all manner of sorewed joints, and avoids the pernicious effects 
of paints. W. H. B. 


OIL ENGINE WITH DIREOT-CONNECTED 
GENERATOR. 


Ков many years, says the New York Scientific American, 
Europe was ahead of America in its use of gasand oil engines, 
while the latter country led the world in the development of 
electricity and the construction and use of electric machi- 
nery. To-day, however, there is a growing appreciation of 
the economic merits and wide range of application of the 
former types of motive power, and the firms which were 
early in the field in the design and construction of gas 
and oil ише have their hands full in keeping pace with 
the demand. The merits of the gas engine are well under- 
stood, and the same advantages of low first cost, ease of 
application and handling, and cleanliness, render the oil 
engine an ideal prime mover where small units of power 
are required, while the cost of operation is greatly reduced. 

We herewith illustrate a Mietz & Weiss engine which 
consumes the ordinary kerosene of commerce. These engines 
are made in eight sizes, ranging from 1 up to 20 нь. 
The 1 H.P. engine weighs 600 lbs., and covers 30 x 36 
inches of floor space, while the 20 нр. engine calls for 
60 x 90 inches and weighs 6,500 lbs. The engineillustrated 
is of 4 Н.Р. and is direct-connected to а generator which ів 
mounted upon а common base, and has a capacity of 40 
16-c P. incandescent lamps. As the engine is of the two-cycle 
type, with an explosion ut each revoluuon, it is susceptible of 
a more perfect regulation than the four-cycle engine. The 
crankshaft is entirely enclosed, with a view to exclading 
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dust and dirt, and particular attention is р to lubrication, 
а special oil reservoir being provided at the right side of the 
engine frame, from which the oil is drawn by the partial 
vacuum formed, during each revolution, in both crank 
chamber and cylinder, and fed to the crank pin and cylinder, 
the main bearings being taken care of by automatio ring 
oilers. The kerosene, which is carried in a closed copper tank 
firmly screwed to 
the cylinder, has a 
capacity of 10 
hours’ run. The 
consumption is 
about three-quarters 
of a pint per H.P.- 
hour, 

The oil is fed 
from the tank to 
the cylinder by a 
small oil pump, 
operated by an 
eccentric оп the 
main shaft, an in- 
jection of oil taking 
lace at each revo- 
ation. The plac; 
of the throttle in a 
gas engine is taken 
by a little hinged 
finger on the plun- 
ger of the oil р. 
When it is desired 
to stop the engine, | 
the latch is thrown | zc 
up, clear of the 
follower, and the 
pump is егер 
thrown out of operation. The amount of oil fed to the 
cylinder is controlled by a simple and effective governor. 

The direct connecting of a generator to an oil engine calls 
for a certain measure of elasticity in the coupling, although, 
as already explained, the fact that an impulse is given at each 
revolution secures a very even running in these engines. In 
the coupling the power is transmitted through three studs 
provided with rubber rings which are of sufficient strength 
to carry more than the required load, and serve to absorb all 
shock and ease the strains due to sudden variations of load, 
or to the irregularity in the alignment of the engine and 
dynamo. The engines are built by August Mietz, of New 
York City. 


ELECTRIC TRACTION EXPERIMENTS 
IN LONDON. 


WHATEVER may have been the views of the shareholders of 
the Metropolitan Railway Company with reference to the 
statement of the chairman regarding the electric propulsion 
experiments now in operation, we confess to a feeling of dis- 
satisfaction. We are told that certain trials have been made, 
but further tests are necessary before the directors can decide 
upon the question. It might, however, be as well to quote 
the chairman’s remarks before making any comments; they 
are as follows :— 


to the result. The shareholders, however, might rest assured that 
the question of the adoption of electric traction was exercising the 
board's very careful attention, and he might state that they had tried 
other experiments on a piece of line at Wembley Park, which, so far 
as they had gone, had given the directors and officials an amount 
of valuable information that would assist, materially, in solving the 
difficulties in the way of applying electrical traction to the working 
of the company's railway. They also considered that those additional 
experiments had been valuable in training the engineering staff at 
Neasden, in the use of the new tractive power. 


Of course, there can be little doubt that if electricity is 
eventually applied to working the Metropolitan Railway, it 
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will be one of the most important applications of electricity 
in the world, but one must confess to a certain amount of 


misgiving as to what the directors are doing in the way of 
experiments; what are they endeavouring to arrive at, and 
what are the experiments showing? One is almost inclined 
to think, judging by the chairman’s remarks, that they are 
going into the question of electric traction de novo, without 

much reference to 

what has been 


Europe, and parti- 

cularly in our 

own country. 
Even if one were 


Bouse A Mü с аа 2 Ж.а А. X. 


a to the pro- “1 
blems of the Metro- T 


between the require —: 
ments of Ње Ойу ·: 
and South London 
Railway and those 
It may be that the advisers of '« 


of the Metropolitan. 
the concern have carefully studied the varios .: 
electric railway systems of the world, and that they are ~: 


perfectly acquainted with what has been done with : 
the three-phase system in Switzerland, with the mul- :: 
tiple unit 5 of the Chicago line, and the numero i: 
branch and light railways of America. We are not suggest- +: 
ing that the directors of the Metropolitan Railway are not t 
justified in being cautious ina scheme that may involve a 
great expenditure, but on the other hand, an excess of caution 
may result in elementary experiments, and it is in this 
direction that the greatest danger is to be feared. It is 
apparent that the directors of the Metropolitan Railway do 
not consider that the Earl’s Court experimenta are going tobe 
conclusive enough, or they would ‘have hardly started a fresh . 
set of experiments at Wembley Park. We do know fora .. 
fact that whatever results may Бате been achieved at 
Wembley, the experiments have been of a most restricted . 
nature, and that being 80, it is rather difficult to comprehend 
that much information could be gained which “ would amis _ 
materially in solving the difficulties in the way of applying . 
electrical traction to the company's railway." 

We have always und that some of the special diff- 
calties of the Metropolitan system were the und 
tunnels and cross-overs, but how could the Wembley experi- 
ments help to solve those problems? There are no tunnels 
and no branch lines at Wembley, and, as far as we can see, 
the only end for riments there would be to determine . 
the various details of the electrical equipment according to the 
work to be accomplished. But all those questions have been 
fully worked out, and the resulta are available to anyone. 
As far as we have seen the sample system at Earl's Court, 
there is no departure from previous practice, bat electrical 
engineers who are familiar with traction questions could tell 
exactly what such a system would accomplish withont 
troubling to put down plant. It could hardly be urged that 
traffic problems were to be considered, for the line between 
High Street, Kensington, and Earl's Court would hardly aid 
in solving them. Considering that the Central London 
Railway will shortly be available for traffic, that the Waterloo 
and City is a conspicuous success, and that other under- 
ground electric railways are in progress, the policy of the 

etropolitan Company would appear to be a halting one. We 
admit there may be some difference between the M litan 
and the other systema, and, moreover, the length of line is 


rou 


3 4 


— — — — — 


vol. 46 No. 1,159, Funnuanr 9, 1900.] 


“THE ELECTRIOAL REVIEW. 


215 


q Als incomparable, but any problems that may arise from 
ties causes cannot be solved by small experimenta at Earl's 
Curt and Wembley. Supposing the experiments at these 
Pecs are not ET to the directors of the Metro- 
lin Company, will they then decide that eleotricity 
ссжа000 be applied to the underground railway; or will 
з “р eotrical working in spite of the inconclusive 
x ure of the experiments? If they adopt such a course, 
Dey will lay themselves open to the charge of making 
yx unecessary experiments, and if they determine not to use 
e Mectrical methods they must, in accordance with the re- 
cseommendation of a Parliamentary Committee, find some 
в -dieqaate means of ventilating the tunnels, the condition 
o 1 which is daily growing worse. The position is one of 
me difficulty, and is not likely to be improved if a 
efirong attitude is not adopted. 


PROFESSIONAL PUSH. 


Torre can be no occupation more honourable than that of 
the engineer, namely, the subjugation of the forces of nature 
to the use of mankind. To be able to do this is the 
distinctive character of the human intellect, and it is the 
bussines of the engineer to do it systematically, in the highest 
degree, and on the largest scale. Fx opere artifex. There 
oenght to be no possible question as to the action and position 
of ое who have been instrumental in carrying out the 
material triumphs of modern civilisation. 

This is the theory, very pretty like moat theorics, but fora 
long time the facts corresponded to it. Of the canal 
masters, of the early railway makers, of the trainers of river 
and tideway, and the builders of docks and dams, whatever 
might be their origin or education, no one could be in doubt 
as to their true position or the integrity of their works. Is 
it then to be reserved for an in which all men are 
educated, and for the latest born and most highly technical 
of the various branches of engineering to falsify the theory ? 
The facts are unpleasant. 

Civil engineering has been a profession with a strong 
sense of diguſty, and it has seemed as impossible for a civil 
engineer to tout about for business as it would be for a 
barrister or a doctor. In electrical engineering we have not 
m come to open advertising after the style of the music- 

“star,” though even this would be lees objectionable 
than some of the practices now commonly indulged in, to 
procure a practice of another kind. Short of this, however, 
all considerations seem to have been thrown to the winds and 
the chase of the nimble guinea is indnlged in by methods 
a ucsportamanlike and destructive of the general 

are, 


enr, vem electricity was not taken seriously, and | 


| ines were apparatus for giving you a shock, 
there was a certain breed of “ medical electrician” who was 
& compound of the charlatan and the cheap jack. The 
qualification was to have no knowledge of either medicine 
or electricity, but a profound appreciation of the credulity 
of the public. Such people maintained an ignominious 
existence by exploiting the ignorant prejudices of the com- 
munity, but never even wheu their impudence was at its 
loftiest flight did it occur to them to style their miserable 
trade a profession. Yet, after all, did they do anything that 
was ethically distinguishable from what is being done by 
many consulting engineers, who could scarcely conceive it 
‘possible that they should be mentioned in the same breath 
эл these quacks? Each alike takes the money of the 
ignorant, and each alike gives in return something which, if 
he hes the knowledge to which he lays claim, he must be 
well aware cannot {0161 the promises made to the oredulous 


When it comes to facts, there are few local authorities that 
can discuss the question of electric lighting without forth- 
wih al touting letters asking for the appointment 
as “electrical expert or consulting engineer, as it is 
variously phrased. 

The fee asked for a preliminary report may be anything 


ot . There are cases where a report gratis has 
айашу been offered. = | 


here. ... ... "—From “The Relation of M 
“Morals,” by Mr. Alfred T. Davies, Oursitor of the Oounty Palatine 
of Lancaster, | 


Of course ће men who do this are not likely to discover 
insuperable obstacles in the way of carrying out any fad that 
may commend itself to the untanght ideas of the town 
councillor, It is unfortunate alike for the reputation of 
municipal enterprise and the future of electrical engineering 
that, generally speaking, the local authorities should ba во 
liable to the infection of claptrap. Oa every Council there 
are men on the look-out for “а scheme,"—something to 
bring forward and attract attention. The serious duties of 
the Publio Health Act, and other far-reaching measures, the 
earnest routine of * municipal life, these are not sufficiently 
picturesque for their restive minds, and do not make for 
prominence at the local clubs and pubs. The worst of it is 
that the unfittest survive, whilet their proceedings deter the 
sounder men from taking part in municipal work. When 
the thing proves itself wrong, their errors do not follow 
them very far. They may miss a term or two on the 
Council, but, in any event, there is no personal liability. 
These gentlemen have “ called the tune,” but the ratepayers 
* pay the piper.” Compared with the way в mere Board of 
Guardians may get surcharged and Ъз made individually 
liable over a £6 item, it is just a little ridiculous. 

It is from this class of delegate that the touting expert 


. meets with his greatest support. An idea that has been 


fashionable among them lately is Combined Dust 
Destructor and Electric Lighting.” It is not exactly some- 
thing out of notbing, but it is so near to it that there is 
little to choose, They ask for some philosopher's stone that 
will convert dross into gold, canals into cataracts, and 
cabbage stalks into coal. The absolutely newest is tidal 
power, but fortunately that cannot spread inland. In pursuit 
of the ignis fatuis of unpaid-for power, there is nothing they 
will not ask for—and get. So that one really hesitates to 
mention other possible, but as yet, unadopted absurdities, for 
fear of finding them come at once into vogue. 
In catering for this class, estimates must, of course, be 
ada for po ularity, and must therefore show an early 
ро t. The following is an example of how it is done:— 

here is no justice or advantage in gibbeting one particular 
case, which is no worse than a dozen others, and therefore as 
the number of electric lighting stations is still limited, а 
echeme shall be taken which, as it happened, got such a 
dressing down that it will not be . First of alla 
good round number of lamps is taken as being certain to 
come on from the start. Then it is assumed that each of 
these will bring in —sh. a year, if the price is not higher 
than so much. From this the annual output is calculated. 
The neoeesary plant for this output is pretty roughly esti- 
mated for (engines, boilers, machinery, &o., lamped together 
in one item), but the cost of working the station is calcu- 
lated, not on the cost of running this plant so many hours, 
but at so much per unit (being about the average for all the 
stations in the country), as though this varied strictly in 
proportion to the annual output. By means of a little 
adjustment, it will be readily seen that a profit can be shown 
from the opening. The town councillor rarely sees that the 
profit brought out at the end is really assumed in the middle 
of the calculation. | "n 

That is the simple and easy way to do it, and so long a8 
те be better than a better way, that is the way in which 
it wi done. Of course, when a Council has any par- 
ticular fad, like a dust destructor, or the utilisation of 
existing sites, buildings, or water-powers, in conjanction with 
the electric lighting, it is not quite so easy, because it has to 
be determined which of the two is to be made to pay at the 
expense of the other. Bat in any event it is more prudent, 


-from the point of view of both parties, to get in some pablic 


* “The spheres of municipal action are almost limitless. Here 
are some—and buta few—of the subjects on which plenary powers 
have ben conferred on our municipal authorities, and I ask you, as I 
enumerate them, to note how closely they bear on the moral condi- 
tion of the men and women of our towns: The housing of the peoplé, 
the protection of infant life, the preservation of health, the preven- 
tion of disease, the control of common lodging-houses, the safe- 
guarding of the worker, the control of the police (and, through them, 
the suppression of crime and vice in their many shapes and forms, 
and the enforcement of the liquor laws), the securing of the purity 
of food and drugs, the maintenance of just weights and measures, 
and, finally, by means of the latest statate of all, the reformation of 
the criminal drunkard. .. . What a catalcgue of opportunities is 
unjcipal Action to 
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lighting, if possible, because the cost of running aro lamps is 
a thing that no one can determine without a knowledge of 
the financial state of the station. At least, one London 
Vestry seems to think itself justified in paying to itself out 
of the rates, about £38 or £40 per lamp, while in the country, 
where things can only be done on asmall scale, and, therefore, 
come dearer apiece, we have aros estimated for at as low as 
£16. The wicked companies that merely seek to make 5 or 
6 per cent. profit and don’t care a pin how bad the municipal 
accounts look, usually tender for the job at about £20 to £25. 
In fact, properly applied, public lighting is as great a boon 
ы 5 ing out the finanoe, as a battery in smoothing out 

e load. 

In general, of course, there is universal agreement that in 
this electrio oentury one should take opportunism to be the 
correct attitude, and there can be nothing more advisable 
than to take “short views.” It is clearly best to prefer the 
certain good of those we know to tbe unpractical ideal of 
professional honour or the problematical benefit to the pockets 
of a ratepaying posterity. Therefore, if one should manage 
to be called in to advise by the local authority of quite a 
small place hanging on to the skirts of a big town, of whicb, 
of course, it is inordinately jealous, or of one of a group of 


little places, it is most unwise to trouble oneself with such 


considerations as whether the little town would not do much 
better to ask the big town to supply it with energy 
in bulk, or whether a company that could take in hand all the 
little towns and group them together, working each for what 
it was worth, without regard to local prejudices and jealousies, 
could not supply at about half the rate that any one of the 
little towns could do for itself. When one has become a great 
man, with offices in Blank Street, it will be quite time 
enough to go in for this sort of thing, and by that time, too, 
other people will have done it, at any rate, in America and 
on the Continent, and the difficulty of copying them will 
not be nearly so great as designing the thing oneself for the 
first time. Moreover, the councillors want to bave the thing 
in their own hands, and will be glad to be advised that they 
should keep it so. Why should any practical man p himself 
out of the way to disoblige his customer and lose his job just 
for the good of the town? The town will never be grateful. 
In every way there can be no doubt in advising :—“ I am 
firmly convinced that the Council should keep the supply of 
electricity in its own hands.” To say anything else would 
be as quirotio as to predict a deficit on the first two or three 
years’ working. A patriotic councillor is, of course, con- 
vinced that his gallant little town is as good as any other 
town, and it would be positive rudeness to tell him that it 
cannot do better. The consultant really knows little or 
nothing about the town, and if he is assured that there are 
peculiar circumstances of superiority about the place, it is his 
obvious duty to accept the matured opinion of people who 
have lived nowhere else all their lives, and therefore are in a 
pun to know all about it. At any rate, it is not his 
ault when his estimate of profit is not fulfilled. 

This, then, is the way to do it, but if things are to continue 
on their nt oourse, a younger generation will have to 
go a little further and give rather more for rather leas. The 
smaller a town the more it expects, and the towns that are 
left are getting very small now. Whether the coming-on 
young gentleman will be equal to the occasion, or whether it 
will ocour to someone that the line must be drawn some- 
where, remains to be seen. If not, the p t appears to 
be that the country will be dotted with toy stations at the 
rate of one per parish, each producing its annual deficit, dear 
electricity will remain for ever, the resident electrical 


engineer will be rewarded with £1 48, a week and the con- 


sciousness of virtue, while the consultant—well, People with 
any reputation to lose will keep explaining that though they 
understand electricity and engineering, and can give advice, 
plans and estimates, they are not, and will not be called, 
“ electrical engineers." 


The Royal Seciety.—The papers read yesterday afternoon 
included one by W. C. Henderson, “Oa Electrical Effects 
due to Evaporation of Sodium in Air and other Gases; and 
one by Prof. J. О. Bose, On Electric Touch and the Mole- 
cular Changes produced in Matter by Electric Waves.” 


LEYTON ELECTRIC LIGHT EXTENSIONS. 


On Saturday last, February 8rd, the chairman of the Electric 
Lighting Committee, Mr. О. G. Musgrave, laid the memorial 
stone of the new buildings st the electric lighting works, 
Оаа Road, Leyton. Mr. Musgrave gave an interesting 
account of the steps takon by the District Council sincethegrant 
of their provisional order in 1894. The existing plant is one 
of the few in which gas engines are employed, and as far ss 
it existed at that time, will be found described in our ine 
of November 20th, 1896. Additions were made in 1897, 
1898, ard 1899, both of buildingsand machinery, but before 
these were completed it was found that further development 
was compulsory, and the late electrical engineer to the 
Council, Mr. Bishop, before leaving for Wigan in the early 
part of last year, prepared a scheme for further extensions. 

By this time it had become manifest that in connection 
with any further addition to the machinery it would be 
necessary to have a steam generating plant. We are in- 
formed that the vexatious delays in connection with the 
S of tbe gas generating plant, the comparatively 
small load which could be carried even by the larger of 
the gas engines, the constant interruption caused by tem- 
porary breakdowns, which, as the station was now worked 
to ita utmost capacity, at orce effected the quay of the 
light, all pointed to a change in the nature of the generating 
plant. Accordingly one of the first duties which the present 
electrical engineer, Mr. F. Harman Lewis, had to turn his 
attention to was the development of this extension scheme. 
He suggested the acquisition of four large steam engines, 
with dynamos and boilers and large additional service of 
mains and feeders, This scheme, which necessitated the 
purchase of additional land for the erection of new buildings 
was estimated to cost a further sum of £30,000. The 
report was врреотес by the Electric Lighting Committee on 
March 22nd, and confirmed by the Council on April 6th 
last. Tenders were invited for the erection of the various 
works, and contracts were entered into with Mr. Ooxhead for 
the buildings and chimney shaft, Messrs, Willans and 
Robinson for the four triple compound steam engines, 
Messrs. Mather & Platt for the dynamos, Messrs. Davey, 
Paxman & Oo. for the boilers, and Callender's Cable end 
Construction Company for the mains and feeders. 

The coat of the station and works when the present erten- 

sions are completed will be abont £80,000, with a capacity 
of upwards of 45,000 lights instead of the 6,000 lights 
allowed for by Prof. Robinson in the larger of his two esti- 
mates in 1895, which he anticipated would be sufficient for 
five years. 
On January 1st, 1897, the charge for current was reduced 
from 6d. to 5d. per unit, and in the case of large cot- 
sumers to 4d., and in March, 1898, the Brighton system was 
adopted, 5d. 
half, and 2d. per anit for all current used afterwards. 

Daring the last quarter of 1899, 145,575 unite were sold, 
of which 97,149 were to private consumers, and 
remaining 48,426 were for the public lamps. Of these 
97,149 units, 50,589 were gold at 5d., and 43,243 were sold 
at 2d., so that the average cost to the private consumer 
works out at a trifle over 84d. рег unit, ав the analysis shows 
that at Leyton during a winter quarter, nearly as many units 
are consumed on the 2d. scale as on the 5d. 


A CRITICISM OF MECHANICAL STOKERBS. 


OnE of the undesirable results of smoke prosecutions is the 
production of a flock of useless devices in the shape of 
patent firebars, bridges, and other details, Mr. Goodrich, 
in the Engineering Times, rightly declares at least 75 pet 
cent. of so-called smoke preventing devices to be worthless. 
Steam users, who are not themselves trained engineers, are 
very apt to be taken in by the worthless devices, and to 
reject what would be of real valueto them. An American 
writer has said that no device is worth trying unlees it will 
save ita cost in four years. Mr. Goodrich expresses himeel 
favourably to mechanical stokers as generally succecefal as 
smoke preventers, though only where the work demanded 


per unit being charged for the first hour and А. 
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from a boiler is reduced to two-thirds what should be 
ordinarily expected. This he looks on as the special weakness 
of coking-type stokers. Further, the coker is an ugly, cam- 
bersome, noisy, and costly machine—an indictment, we 
think, that will be generally oonsidered somewhat overdone, 


more expecially as regards noise, for the sprinkling stoker is. 
more noisy. 


sprinkler is described as a far more efficient 

machine, but less sucoessfal as a smoke preventer, and the 
suthor does no! overlook that very serious fault in these 
out-pouring of dust from the chimney tops, 

especially where the draught is good. The draught exercises 


a winnowing effect upon the fuel as it flies from the shovels 
to the fire surface and carries the lighter dust direct, over the 


bridge, exactly, though to a leas extent, as on ig in the 
Wegener system of firing finely-powdered coal—a system 
sound enough in principle, but impossible unless special de- 
positing chambers are provided to obviate the difficulty. The 
difficulty is one not merely impossible to allow in a city. but 
one that ія impossible in connection with many industries. 

It is correctly pointed out that the innocent little steam 
jets so often applied to keep the bars cool may consume as 
much as 8. per cent. of the total steam produoed by the boiler. 
The device is also of little service. 

The special fire bars so mach employed are also condemned 


as nselem, 

Те fatare stoker should be capable of being attached to 
the boiler without drilling holes in the boiler front. The 
fire doors onght to ba of such size that hand firing ought still 
to be possible when the machine fails. The doo во far 
provided in mechanical stokers have been ridiculously small ; 
they render hand stoking difficult and furnace inspeotion 
practically impossible. No stoker, it is claimed, can be of 
any use unless the draught is good; it is, therefore, use- 
las to attempt to cure a poor draught by employing a 
machine stoker. Тоо good a dranght is also an undesirable 
feature, b>caus з the great difficulty with mechanical stokers is 
the uneven layer of fuel on the grate and the great volume of 
air which rashes into the farnace in consequenoe. On account 
of the troubles which arise, evidently due, in the author's 
opinion, almost entirely to poor draught, and which result in 
excessive heat at the furnace front and cracked castings with 
overheated hearings, Mr. Goodrich believes that success must 
be soaght in a combined stoker and mechanical draught, and 
he recommends a certain make of stoker with which it is 
posible in an 8-inch Lancashire boiler to burn fuel at 
the rate of 55 Ibs. per square foot per hour. The draught 
is forced by blowera under the grate, and as the firm supply- 
ing the stoker are noted for using steam blowers, it woald 
appear that the anthor is recommending what he has just 
ben condemning, namely, the steam jet. The firebars are 
reciprocating, and the whole machine is suspended from 
the top of the boiler front. Mr. Goodrich is specially 
carefal to eay that he has no bias in favour of this machine, 
which he claims has given from 12 to 14 per cent. of CO, 
in the flue gases. 

It is because of the many difficulties we recognise in 
mechanical etoking that we see at present very little prospect 
of real success for any system that does not employ the force 
of gravity to assist the fnel movements. Externally fired 
boilers alone appear to possess the facilities necessary for 


euch application, and as external firing is a doubtful expe- - 


dient in shell boilers, the application of mechanical stokin 
in such boilers is likely to be chiefly encoessfal where specia 
outside furnaces are employed. 


— — 22 


THE HOPKINSON MEMORIAL AT 
CAMBRIDGE. 


TRE resources of the engineering school at Cambridge 
received a great increase on Friday last by the opening of 
the John Hopkinson memorial wing, which has been erected 

„Hopkinson and her son and daughter to the memory 
of Dr, Hopkinson and his son, John Gastave Hopkinson, 
who lost their lives оп the Alps two years ago. The engi- 


beering school at Cambridge has grown so largely in the last 


few years, numbering now some 150 students, that the old 
accommodation provided (largely by publio subscription) 
when Prof, Ewing was appointed to the Ohair of Mechanism, 


had grown to be altogether inadequate for the actual needs. 
The munificent gift of Mrs. Hopkinson has thus come 
at the right time, and will be of the utmost import- 
anoe to the study of engineering at Cambridge. The 
former buildings consist of a drawing office, mechanical, 
electrical, and heat engine laboratories, with a museum, 


lecture room, and private rooms; the additions include 


a large laboratory devoted to elasticity and шне 
ап additional class room and drawing office, à lecture 
room, dynamo room, and rooms for research studente, 
whose work in the engineering laboratories has resulted already 


‚ In two important papers presented to the Royal Society. The 


laboratories are very completely equipped with various forms 
of steam, gas, and oil engines, turbine, centrifagal pamp, &c., 
testing machines, dynamos with direct current, alternate, 
and three-phase, together with very numerous apparatus for 
general experimenta in the various departmenta of engineer- 
ing, mechanical, civil, and electrical. Altogether the School 
of Engineering is one of the best equipped in the kingdom, 
and its efficacy is witnessed by the great number of men it 
is attracting to Cambridge. A short account of the opening 
ceremony is appended :— 


The opening ceremony took place last Friday in the large new hall, 
where an inaugurative address was delivered by Lord Kelvin. After- 
wards ths Master of Trinity unveiled a portrait of the late Dr. Hop- 
kinson, presented to the laboratory by subscribers. 

The `У›си-Снановшов (Mr. W. Obawner, Master of Emmanuel 
College) said it wasa remarkable testimony to the importance attached 
by public opinion in England to the application of the highest 
scientific and mathematical knowledge in all practical studies, that 
the engineering department should have re:eived such large encourage- 
ment and so many donations from friends outside. Of the total cost, 
£12,500, no less than £11,000 had been contributed by donors. In 
the course of further remarks the Vice-Chancellor said that, knowing 
Hopkinson's father when he was Mayor of Menchester, be was happy 
that it had fallen to his lot to convey to Mrs. Hopkinson the assurance 

of their sympathy and of their gratitude to her and her children for 
e this noble benefaction with which they had enriched the Uaivertity 
in the name of husband and father. : 
Lord Ksrvrm ssid the opening of the John Hopkinson memorial 
wing of the engiaeering laboratory was an event of the deepest 
interest, and of manifestly high importance in the history of the 
University of Oambridge. John Hopkinson showed to quite an 
. exoeptional degree the rare power of grasping a high scientific truth, 


- and applying it practically to mechanical art for the use of mankind. 


Tais was splendidly illustrated in the work which he did in im- 
proving the dynamo-electric machines, upon which we depended so 
much for light and power. Then there was his great discovery of a 


-. certain alloy of nickel and steel. The limits of time forbsde des- 
- oription of his scientific and engineering work. Bat mention must 


bs made of the Bessbrook Electric Railway in County Down, 
designed and carried out by his brother Edward, which was the first 
in the kingdom, and had been in working order for 15 years. John 
Hopkinson devoted himself enthusiastically to the work of civil 
engineering, and for fu'ly 25 years of his life he gave great assistance 
in a large number of directions. Hopkinson’s group-fisshing li aht, а 
splendid application of scientific optics, was now in use in light- 
houses and lightehips all over the world. Everythiog that was for 
the good of clients, of eogineers. and of the engineering profession 
itself Hopkinson had at heart. Not many years ago he founded a 
Volunteer corps of electrical engineers, and he (Lord Kelvin) was 
made honorary colonel of it. A section of that corps were now 
under orders to proceed to South Africa to apply electricity in any 
way that might be wanted, the search-light included, and all would 
wish them success. When Hopkinson was an undergraduste at 
Oambridge thefe was no physical laboratory, and probably he saw no 
experiments, except—and the exception was important—in the 
lecture-room of S:r Geo 
Georgs was proud of his pupil'e having turned his instruction to such 
good account, Tue Cavendish Laboratory, founded by the late Dake 
of Davonshire, Chancellor of the University, with its firs: prof :ssor, 
Olerk Max well, had added greatly tothe fame of Cambridge as a place 
of research. Since then great things had been done for physical science 
in that school by Lord Rayleigh and Prof. J. J. Thomson. But still there 
was something ереше га 3 of physical science to the 
wants of mankind, and that had now been supplied by the engineering 
laboratory. John Hopkinson was keenly interested in this school of 
engineering. He gave support and advice to its promoters in ite 
very beginning. Good work had been achieved under its present 
distinguished chief, Prof. Ewing, whose books on (1) Magnetic 
Induction in Iron and other Metals, (2) The Steam Engine, and (3) The 
Strength of Materials, had proved extremely valuable contrib ations 
to physical and engineering science. Excellent work had also been 
done by students in the laboratory in virtue of the inspiration of tus 
chief and under his guidance. Three of the exhibition scholars had 
chosen this engineering laboratory for their post-graduate work. The 
laboratory had grown largely, and there were now 150 students. 
Hopkinson always followed with the utmost interest its progress, and 
he Knew the congestion was keenly felt. Ia August, 1898, he was in 
. Switssrland witu Mrs. Hopkinson and their family. Then and there 
it was arranged with Prof. Ewing to make a systematic effort to 
raise the funds necessary for the extension of the laboratory, In 
October of the same year Mrs. Hopkinson said, I wish that thing 
to be done.” Well, it had been done—by Mrs. Hopkinson, her son, 


Stokes. Lord Kelvin was sure that Sir 
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and danghter. In conclusion, Lord kelvin said he had been deputed 
by the board of directors of the pe Company to offer for the 
acceptance of the University a bust of Dr. Ho 
Prof. Ewma proposed a vote of thanks to Lord Kelvin, and spoke 
personally of his Lordship's inspiration and example. He thanked 
Hopkinson and her son and daughter А 
for what they had done, and also of 
the many other gifts 


and 
pleased to hear the kind words of apprecia- 
tion of the memorial of his brother. 

The MasrmR or Tarty then unveiled 
the portrait. It was pleasing to know that 
& replica of the re had been offered 
and accepted by Mrs. Hopkinson. | 

Mr. Вввтвам НОоркїнвон having thanked 
the donors of the portrait, 

Bir Dovaras Fox, President of the Insti- 
tution of Oivil Engineers, moved a vote of 
thank: to tho Master of Trinity, and the pro- 
ceedings terminated. 

Prof. and Mrs. Ewing afterwards held an 
" At Home ” in the laboratory. 


== — 
ARNOLD MAGNETIC 
CLUTCH. 


In the design of the modern electric power 
plant it is frequently found desirable to 
arrange the generators in such a way that 
they may be readily connected or n- 
nected to the prime movers according to the 
exigencies of the service. This requirement 
of successful те station design was earl 
realised by Mr. Bion J. Arnold, of O 
a pioneer in this field of engineering, who 
reco at the same time the limitations 
of t кошш m clutch for this por 
pose. ecordingly, some years r. 
Arnold worked out a device w would 
meet modern requirements, and the result | 
has been the development of the Arnold magnetic clutch, a number 
of which have already been built. | 

These clutches are in reality friction clutches, yet the friction 
between the contact surfaces is not due to mechanical pressure, but 
to magnetio traction. The working parts of the clatches are composed 
of metal having a high permeability so arranged as to 
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netised upon the passage of direct current through the coils with 
which they are provided. The two parts of the clutch can be 
attracted together in this way with a pressure far in exoess of that 
obtained in mechanical clutches, and it is only a question of making 
the clatches large enough to enable them бо tranamit power in any 


tage over the ordinary friction clutch. It thus bscomes 


become mag - 
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desired amount. energising 
switch placed at a convenient point, which is quite a decided advan. 


ting devices aud mesraring 


Fia 1. 


instruments are within the reach of one attendant. These magnetic ° 
digas’ Teen in the edem dale piti 

es ven = amoun space оооп upo 
the shaft is not much more than twice the diameter of the shaft, and 
by using a flange forged solid on the end of the shaft, they can be 
made to oocupy even less space when used as cut-off couplings. 


Owing to their having no projecting surface or parts to catch the air 
ena operation the windage resistance is Ё г 

advantage, however, of this form of clutch over 
that it is self-contained—the “action and reaction” being within the 
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; bearings and no additional friction load due to the operation 


is illustration, fig. 1, shows the largest magn 

ІЗ is 100 inches in diameter, and is capable of 

: 46150 етин: por minute. This clutch is one of three 
the Impi 
view of the equipment of which is shown in fig. 2. The 
experience with this plant demonstrates that this form of clutch is 
spplicable to the size units now installed for power station 


friction clutch becomes especially 
the 500-H Р. size. 


И 
＋ 
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| 
| 


the weight and cost of the engine unit, fitted 
play, ua ert pue little more than the weight and cost of 
the installation fitted with ordinary mechanical couplings. 
The current is carried to the clutch coils through contact rings 
upon the side of the clutch, and carbon brushes held by insulated 
einig The electrical connections are simple and easily 
aoee 


The unique feature of this clutch is the small amount of current 
needed. It requires no more than would be used by four 16-0 P. 
incandescent lamps, and the loss in the clutch due to the continuous 
use of the electric current, while the clutch is in operation, amounts 
to only one-hundredth of one per cent. of the power transmitting 


these clutches were developed for use in connection with 
the “ Arnold System” of power station construction, their application 
is in ho way limited to the demands of this system, and they have 
been adapted and adopted for other purposes. A number have been 
made to connect | ous motors to their load in such a 


which of itself would be a distinct 
seem to be no limit to their use wherever it is desired to 
бзана power from one shaft to another. 


SHOULD ELECTRICITY BE TAXED P 


d 


question of the dutiability of electricity transmitted from 
Casada to the United States having been it is expected that 
the Treasury Department, where im nt question is being 
considered, will render a decision that not only announce the 
Government’s fion in the premises, but is also likely to be taken 
вв а precedent by other countries where the inflaence of transmitted 
electzic current 


ry 
nion rospective at Niagara 
Falls ty Pr matter a For this reason the 
decision that will be will be of more importance in the im- 


the Falls. On the New York side 
of the river the Niagara Falls Power Dompany has expended several 
millions of dollars in the development of 50,000 m N. , and a second 
wheel-pi and power station of tho same capacity been stai 

Many industries are now using the developed force. The installation 


company the largest producer of e iy in the United States. 
imposing a duty on the transmitted current is interesting. 


The same capital that is interested in the Niagara Power 
Oompany has power rights on the Canadian side of the river under 
the name of the Canadian Niagara Power Company com 


test holes in order, to determine the nature o tho 


such a popular place of location. These conditions make the situation 
The Niagars Falls Power Company has only 
an eight-duct жо ae Чеш its 
arch bridge, and through conduit 
y is another factor in the situation. 

a в from the Dominion 
the Oanadian side of the river, and while it has 


the duty question, it is now stated that the matter was brought tothe 
the Treasury Department officials by the Ontario Power 
course, possible that this latter company sees a 
ve competitor in the Niagara Falls Power Company or the 
Falls Hydraulic Power and Manufacturing Company, or that 
it by i American connection the Nisgara 


fever сд wine tna better market for i — | 
у a or its prod t 
adi find, Jer, a the best, there is but little demand г рабу 


Electrio Light, Heat and Power Company at 


a | 
accident to either ‘pelea d the current supply of e other. 
giving, or for use in the.electro-chemical concerns which find Niagara 


Government to 


е 


power on the Canadian side. By having the Treasury Department of 
the United States render a decision that electricity transmitted from. 
Canada is properly dutiable, the Ontario Power Oompany might then 
carry the decision, as a precedent, to the Dominion Government, and 
ask that Government to take retaliatory legislation or make retaliatory 


1u'in 
The position taken on the subject by the Niagara Falls Power 
Company is well outlined in the following letter: 


The Niagara Falls Power Company, 
| Niagara Falls, N.Y., January 20th, 1900. 
The Honourable Secretary of the Treasury, Washington, D.C. 
Mr. Secretary,—Having been informed by Assistant-Secretary Spaulding that 
а question in regard to the dutiability of electricity generated in Canada and 
transmitted to the United States is under consideration by the Treasury 
Department, I beg to inform you that the Niagara Falls Power Company, 
which is the largest producer of electricity in the United States, and whic 
is now developing 50,000 E. H. p. at Niagara Falls, N. V., where electricity 
generated in Canada and transmitted to. the United States would come 
In direct competition with ite generated power is opposed to the imposition of 
any such duty, and has taken official action upon this question. 
beg further to inform you that at & meeting of its board of directors held on 
the 19th day of January, 1900, the following resolution was unanimously 


opted: 

s Whereas, this board is informed that the Treasury Department of the United 
States is considering the question of the dutiability of electricity generated in 
Canada and transmitted to the United States, it is | 

“ Resolved, that this company is opposed to the imposition of any duty upon 
electricity generated in Canada and transmitted to the United States; that itis 
the sense of this board that the imposition of such a duty is not required for the 
protection of any American industry, and also is objectionable as inviting 
retaliatory legislation or rulings by the Canadian Government.“ 

Respectfully yours, 


(Bigned) W. B. RANKINE, 
Second Vice-President, 


—O. E. D. 


LEGAL. 


Rock v. THE LOn Don ELEOTRIO SUPPLY ConPoBaTION, LIMITED. 
(Continued from page 172.) 


Brxrg Day, Monpay, JANUARY 29TH. 


Тип hearing of the case was resumed on Monday, when Lord Kelvin, 
who-had been examined on Friday, was cross-examined by Mr. 
Bousfleld, О.О. In answer to questions, Lord Kelvin said that the / 

arrangement with f was well known in 1885. They 
were feeders in a network. 

‘Mr. BousrIRrLD: That was within an area not too great; that was 
& thoroughly practical system of distribution ? 

Lord Kervim: Yes, within an area not too great. 

As you extended your area, you would get your conductor larger 
and larger, and at a certain point it would become impracticable having 
regard to the cost of copper ?—Yes; the object of the feeder 
arrangement is to keep potential approximately uniform over a 
н The feeders might then lose.a great deal of energy 


was aleo А ИИТ. 2 

Mr. BousrFIE&LD: And the means of doing it the only meane of | 
doing it which is recognised in the Act, I think—is by having 

storage batteries, secondary stations as it were with storage 

batteries, those storage batteries being charged by mains distri: 

buting at а high potential, and then а consumer's supply being 

taken off those storage batteries at a low potential ?—That was a 

method which I am not aware was in the Act, but it isa 

d method. 
You took -out.a patent?—Yes. If I remember aright I also 


described at a meeting of the British Association at York, & 


method of charging a storage battery at a high tension, then coupling 
it up to give a supply at low tension, or divide it into parts. | 

Mr. BoousFIBLD: They must have had that in mind, because I 
find that in this Act there is this provision, for instance, that in 
charging these batteries at a high potential yoa are to disconnect 
them from the consumers’ lines, and not put on tbe consumers’ lines 
until you have disconnected at high potential and connected them at 
low potential ?—That would be absolutely necessary, and I did myself 
patent an appliance for doing that systematically and automatically. 

Before 1885 ?— Yes; it would be before 1885. 

It would be before.1883. Having regard to the extension of elec- 
tric lighting, it was a desideratum in those years before the patent 
to be able to distribute electricity to secondary stations. You know 
what I mean by that ?—Yes. | : 

To have a high potential, and then to transform in some way, so as 
to be able to use it at low potential ?— Yes. | 


And this storage battery system, with charging and distributin 
ша» Ме system which at that time might dave givon usef 
ret — X08. 


And it was adopted to some extent? Not to a large degree; storage 
batteries were too costly. 
And not reliable; they came to pieces ?—At first they did. 
There were many difficulties which one need not go into. In those 
years electricians—I do not know whether you personally were—but 
many electricians were hard at work in 1882, 1883, and 1885, 
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endeavouring if they could to find a better system for distributing 
electricity at high tension and utilising it at low tension 7— Ves. 

A great many discussions in learned and unlearned papers and at 
meetings of electrical engineers and go on. There were many dis- 
cassions on the matter? — Yes. 

I need not refer to them all, but the only one which stepped out of 
the area of experiment, so far as one kaows, was that of Gaulard and 
Gibbs ?—Yea, I believe so. 

They had an idea, and they worked on the idea, that by the use of 
transformers, or coils, they hoped to solve the problem ?— Yes. 

Aud they initiated the system which we know was tried at the 
Aquarium, on the Metropolitan Railway, and other places. I do not 
know when the exact dates wcre— whether or not it was before 1885. 
It was tried, at any rate, on the Metropolitan Railway, and tried on 
a much larger scale at Turin, and that was b fore the year 1835 was 
it not ?—Yes; that was а system of distributing by means of these 
transformers. 

Aud they met with very partial success, did they not ?—Yes. 

You have told us that there was all this knowledge—everything 
which one wanted to know—to be found in various places. I daresay 
you had it all fccussed in your mind ?—No; I do not think much of 
alternating currents for working at great distances. 

I am afraid you have misunderstood me. In using the word 
“ focussed," I did not mean that you had brought it to bear on this 
problem. You have told us of all these little bite of information 
which were necessary, and which were to be found in a number of 
publications ?— Yes. . 

I was going to give you credit for something new, and to suggest 
that the principal of all these little bits of information were in your 
mind. You knew of these things, did you not ?—I did not know of 
Brush's suggestion ; I did not know Edison's patent ; I did not know 
the article describing F'aller's idea of lighting a town. 

But still, as regards electrical principles, I suppose you would have 
at your fingers’ ends all tne electrical principles involved, whether by 
ar aeon or anything else ?—I knew what was known in the text- 

4. 


I do not mean propositions Hike Fuller's or Edison's. I moan as 
regards principles ?—Yes. 

And I suppose there were others, though not many, perhaps, who 
were in the same position as yourself? — There were а good many 
pepe who knew all that was to be known from the text-books and 

m scientific papers. 

And the desire of everybody being to get a practical system of 
distributing electricity at high tension and use it at low tension by 
means of transformers and ctherwise, how was it that no one at 
this date had thought of this simple system of the plaintiff's patent ? 
—bBecause. I believe people were satisfied with the continuous 
current, and believed that continuous current would be better for all 

urposes than any other. I think many of the ablest electricians 

id not think it advisable to use the alternating current system even 
after it had been brought into use in very many important works in 
London and elsewhere. 

But what I want to point out to you is this. The continuous our- 
rent system, with a feeder arrangement such as there is in fig. 8, to 
which you can superadd Dr. Hopkinson's three-wire system, enabled 
you to solve the problem within a more or less limited area ?— Yes, 
ада by multiplying tho central stations a very good result was 
obtaine 

Of course that did very well with regard to multiplication of 
central stations, but when you had scattered consumers it would not 
do, would it? Y.u could not put up а central station to supply a 
few odd consumers ?—That is rather a difficult question. It would 
have been very much better, in the opinion of many, that a direct 
current should have been used in cases were an alternating current 
was actually used. | 

Are you still prejadiced in favour of direct current? —No, I am 
not prejadiced at all. The first installation I ever used at all was in 
my own college at Peterhouse, which was an alternating current. 

I believe at that time direct current machines were hardly obtsin- 
able, were they, for giving a constant potential ?—By 1883 they wera 
obtainable. In 1881 and 1882 I think not. I remember in my own 
house I had great difficulty in getting a special favour from Biemens 
in 1881 to use direct current, but about two years after that the diffi- 
culty had ceased. 

Bat in 1882 you had got an alternating machine ?—No; I sheuld 
have got a good Siemens then. 

At all events, it was in those years, 1882, 1883, 1884, and 1885, 
recognised that the feeder system, even with a three-wire system 
superadded, only solved the problem of distribution practically within 
limited areas ? —Limited to a great many miles. 

Oross-examination continued: Fuller suggested using transformers 
with low tension mains in order to get a high tension in his lamps. 
That could bs done, and the opposite could be done. 

Referring to the specification, the WiTNESS stated that the passage, 
“The apparatus for the actual atilisation of electricity, as incan- 
descent and arc lamps, electro-motors, &c., are in all cases connected 
ар ia multiple arc in the local secondary circuits" was a usefal piece 
of information. One of the commonest applications of electricity was 
to have four, five, or six mock candles for electric lights standing up 
` looking like wax candles, There were, perhaps, 10 or 20- volt lamps 
and five of them in series from the mains, and in almost every houss 
in London you would find a mixed series and a parallel system in the 
local secondary circuits. Ganlard and Gibbs had the lamps on the 
secondary circait in parallel. The lamps would not be extinguished 
by short circuit. 

Now, if you used transformers in the way proposed by Gaulard 
and Gibbs, the resistance in the coils of the transformer has nothing 
to do with self-regalation, has 162—1 have not thought that out. 

At all events, you agree as regards this matter of relative low 
resistance that it is a matter of vital importance in the construction 


a 


of the coils under this system if you are to get the effect ol having 
constant potential in your circuit ?—It is no more important than in 
other electric dynamo machinery. 

That is not my question. It may be of vast importance in other: 
or not. But I ask you if it is not in this transformer arrangement 
system absolutely essential in order to get constant potential tn your 
агар circuits that you should орзу this direction ?— The word rela- 
tively does not occur. 

It did occur at tine 36 in the plaintiff's complete specification. It 
was very low at one place and relatively low in another ?—That the 
resistance of the transformers must bs relatively low. 

Provided you have only three turns of wire and strength of indac- 
tion it cannot be too low ?—That is quite true. 

In answer to further questions, Lord Kzrvns said he supposed it 
was largely owing to his own influence as a practical electrician that 
the idea of distributing at high tension for electric lighting апі uting 
it at low tension was brought to the front. He had put forward that 
idea as an essential, as something necessary for transmission tos 
great distance, and in the G zulard and Gibbs case he had said tome- 
thing to tbat effect. 

Mr, BousFIBLD: Your practical working out of that idea was to 
have secondary batteries c at high tension, and from them 
to have consumers’ mains at low tension ?— That was the plan I 
proposed, I saw no other plan except step-down dynamos, that is, 
transforming down, using high tension power to drive a motor 
which gives low-tension power. My own idea was to do it by 
direct current. I had no idea tken of doing it by alternating 
current. 

Your idea was a high potential direct current to be used to drive 
a motor, which motor shculd drive a dynamo with a low pot-ntial?—I 
did not realise it; I did not put it into practice. I simply cave the 
ides, and a year or two after giving the idea, I lost confidence in 
thinking that it was the best way of doing it, or that it would be 

ractically useful. It is partially used to this day, but not for 

smitting to great distances. 

I suppose you would agree that in making & usefal invention you 
oron of all to conceive the ides, and look upon it as a bypothesis 
wort 
whether it would answer your expectations ?—Yes. 

As regards the present system as described in the specification, of 
distributing by means of а high tention alternating current with 
transformers across the main in parallel and with a secondary circuit, 
in which the lamps are in multiple arc, you do not find any 
trace of that in any of the prior specifications?—I find that in 
Edison's specification. I find there that very idea, but with con- 
tinuous current instead of alternating current. 

Never mind whether Edison goes so near that anybody could have 
seen how to alter it; what I put to youis this: The described 
is the having mains carrying ahigh tension alternating current, baving 
transformers consisting simply of plain coils placed al on the 
maine, and distributing those by multiple arc. Taat idea was noi 
known before ?—I find that ides anticipated in every detail, exoept 
the idea of transforming down, although in those anticipations the 
iaventors may have thought of transforming up. 

You know the difficulty was then weight of copper, and that was 
to be solved by transforming from high tension into low tension 
somehow ?7— Yes, 

And as а means of solving that difficulty, had anybody ever 
thought of a system of high tension alternating current mains with 
transformers consisting of simple coils, the secondaries of which were 
low tension mains, with lamps in multiple arc ?—Tae apparatus for 
doing it is suggested by Brush, and Gau and Gibbs oame so near 
to it with their multiple aro on central circuit that it was only neces- 
sary to straddle to secare the result. That was the only alteration— 
to put the primaries in multiple arc instead of series—necessary to 

e it effective. 

To convert failure into success ?—It was one of the ways of 
changing failure into success in Gaulard and Gibbs. All the inven- 
tion required was that while the lampe in Gaulard and Gibbs were 
ih rallel, they had also to put the primaries in parallel on the 

a 2 


m 

But I ask you, having regard to the inc sise of areas and 
the increasing weight of copper, which was the problem to be solved, 
it anybody—as a means of solving that problem—had conceived the 
idea of using the mains with a high tention alternating current, with 
transformers, with simple coils, and a secondary potential ?—I do not 
kanow what was in the minds of other people; but it is certain that 
all the means of doing it, all the apparatus and the connections for 
doing it, were fully published before this specification. I¢ would 
have occurred to me in an instant if I had seen the previous specifi- 
cations and bad been a*ked how would you carry ont that object. 
Any person with Brush's specification or Gaulard and Gibbs before 
him would have seen it. You would only have had to iar, dem 
one of the well known modes—series—to the other well Enown 


mode—parallel. Pe o 

Bat the fact that le of practical experience missed the thiog 
shows that it is not so obvicus as you think?—I do not know how 
many people missed it. 


In answer to Mr. Justice FARWRLL, Lord Kzrvis said he first saw 
the series system of primary transformers in use at the Grosvenor 
Gallery, and soon after—he thought in 1886—there came the change 
by Mr. Ferranti from series to parallel. І 

Ia further cross-examination, Lord Kzrvix said that almost with- 
out exception practical electrical engineers at the date of this patent 
considered that the loss by keeping transf »rmers always in 
would be great. Until Mr. Ferranti took the matter up almost every- 
body thought that it was nota practical or an economical system. 
A system of having а transformer in the house for every user was not 
approved of; but Mr. Ferranti saw that the use of a transformer for 
each house was practicable and absolately essential. 


ing, and then put it to the t-st of experiment to ee 
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Mr. BousrIBLD: Ferranti himself regarded the alteration from 
placing the transformers in series to placing them in parallel, as one 
the most important improvements made in the apparatus ?—A 
important improvement, but also an improvement in the trans- 
formers; and I believe that that led to the initial partial success of 
the Grosvenor Gillery system. Io the Gaulard and Gibbs case he 
(Lord Kelvin) said on May 23nd, 1882, that there was an important 
congregation of gentlemen connected with electricity who gave 
evidence before the Select Committee on the Electric Lighting Bill. 
Sir Wm. Siemens’ idea and his own then was, that small areas of, 
my, а quarter of a mile, were the right thing for lighting towns. That, 

y, would be the Edison syatem ; and he (witness) then said 
that it might be dangerous to bring wires of high tension into houses 
at all. Ho first saw the application of induction coils in parallel at 
the Grosvenor Gallery in 1886, and he then saw how it could bs 
applied to a town. | 

And so fer from this alteration being obvious in 1886, even after 
this had been proposed, and Ferranti had seized upon the ides, there 
were many prominent electricians who still regarded this suggestion 
м an uoprsctical thing ?—Y-s. | 

Prof. Forbas, for instance ?— Les. 

I have here an article by Prof. George Forbes ia the Electrician of 
February 26th, 1886, on“ Some Points of Electrical Distribution.“ He 

discussss this very system of Zipernowsky and Déd, aud 
comes to the conclusion that it was an unpractical system, and sug- 
gests another means of using the transformers instead of putting 
them in parallel. Does not that confirm the view that eleciricians 
even of the first order had had their minds attracted to this system 
bat still found difficulty in regard to it?—No, I do not remember 
having read the article by Prof. Forb:s, If Prof. Forbes had known 
what was stated in an article in the German journal Electrotechnił, 
be would not have written as he had done in the Electrician Prof. 
Forbes might have known of Zipernowaky's patent; out if he had 
seen that article, he would have known better about it than he could 
know from the patent itself. 

Bat in 1885, wherever we can find references to Zipernowsky’s 
patent in the literature of the time, we can flad many electricians of 
high repute who thought the system would not do; and before 
Ferranti took it up very few electricians thought it would do.—I do 
notkoow thatthatisso.  Zipernoweky'e article was in anticipation 
of his patent, and it described his pum The subject had 


1: 


that Dr. Ho п did not know of this—parallel distribution was 
well kaown in 1885 
Now, when distribution was known, was there any inven- 


tion in proposing to do at 20 places what was done at one ?—No. 

Was there any invention in exciting the induction coil from the 
two poles in а consamer’s house ?—No. 

Aud remembering Brush, was there anything novel in suggesting 
that у n draw from parallel mains by transformers in 

— NO. 

M. Exin» Fesqurt, examined by Mr. Ететонвь MouLtTON, said 
he bseame acquainted with Mr. Gaulard in 1882, when he was work- 
ing first on transformers. Witness was an electrical engineer, now 
carrying on business in Paris. When Mr. Gaulard came to him he 
was working for the Jablochkoff Company. Witness was at the 
Aqwarinm exhibition cf 1883, when Mr. Gaulard had an exhibition 
there, showing distribution of electricity by transformers. It was 
worked at the exhibition, and witness helped to work it. There were 
two machines of four columns, The secondary wire was four times 
thicker than the primary, and each column was a separate induction 
column, and could be connected either in series or in parallel, and the 
lamps were put in parallel on the secondary wire. He had done it 
there himself both in series and in parallel. That was done many 
times every day, and was a common thing—common know 

were quite familiar with induction ooils, and knew what the 
would be on the s:condary. 

In cross-examination by Mr. BousrimLD, WrirNESS$ said he had 
made tranaformers for Gaulard and Gibbs in 1884. 

Mr. BousrIBLD: Mr. Mordey found, with one transformer of 
Gsalard and Gibbs, that when you varied the total current in the 

from го amperes to 27 amperes, the voltage in your lamp 
cireuit fell by about 25 per cent.— Yes; and that would Ъз bad in 


practice. | 
That would be due to the resistance being too high ?—Yes ; in the 
transformer 


And in the Ganlard and Gibbs’ system, using transformers in series, 
no sach effect would take place?— Yes, certainly; when you work 


s in series. 
When you are working on a constant current system, instead of a 
гава үер жур, aystem, the diffrence of resistance in the system 
in of s importance ? —Of course. 

Bat in the Zipernowsky system the question of relative resistance 
in the transformer is of great im portanca ?—Yes, when you work in 


parallel. | . 

Now, do you suggest that їп any text-book of that time such a 
phenomenon had been pointed out ?—I cannot say about the text-book, 
bat I know that we all knew abont it. 

Me. BoosrFiRLD (showing witness а copy of the ELECTRICAL 
Ravimw): Is that a picture of what was shown at the Aquariam ?— 
Yes. There are shown four columns, and there is a little switch at 
tae base of the iostrument. The рагро e of that switch was to pat 
a plug on the main line, The switch only affected the primariés. If 


they put it on tbe first point there would be one primary working; 
if on the second there would be two primaries, and so with the others, 
bat not necessarily in series. 

Then will you tell me what that switeh is for, and what it did 
when you put it on the first, second, third, and fourth columns ?— 
When you put it on the first, you put the first column on the circuit 
on the main line; and when you put it on the second column you 
pe second column on the main line. I do not say in series, 

use it might be in parallel or in series, but you must first switch 
with this switch in order to get them on the main line. You could 
put all the four columns on the main line by means of that switch. 
If you connected them on the top, one after the other, I can connect 
them in series; and by connecting them in another way I can put 
them in parallel. I know that the Gaulard and Gibbs’ system was 
the series system, and that their purpose was to confine their energy 
to one very Jong wire, and give each customer a constant current. 

In re-examination, WrrsESS said he had coupled the primary and 
secondary wires in series many times. The machine shown at the 
Aquarium was capable, by its terminals, of being coupled up either 
in parallel or in series. 

The Oourt then adjourned until Tuesday. 


Витинтн Dav, Turspay, JANUARY SOTH. 


Mr. SEBASTIAN Z. ри FERRANTI, examined by Mr. Овтррв, said he was 
an electrician and a manufacturer of electrical apparatas, hie works 
being situated near Manchester. He was the inventor of dynamo 
machines, which were still largely used in olectric lighting installa- 
tions. He had had a great deal to do with the theory of electricity 
both as a practical manufacturer of electrical apparatus and as a 
practical electrician. 

Mr. Onrers (reading from the speoifi cation): Nov the object of 
this invention is to make all individual points of consumption of 
electrical energy quite independent from one another, all neoessary 
regulation being made by or at the generator of electricity." Was 
there anything novel in tbat when this specification was published ? 
—I do not think there was anything novel in it. 

thing the neccesary regulation by or a the generator of electricity 7 
getting the necessary regulation by or at the generator o у 

The WiTNESS: There might be something novel in the details for 
making the voltage of the generator approximately constant. 

It would have been given by any alternating machine ?— Yes; these 
machines at that date gave approximately constant voltege—that is to 
say, within a small percentage. 

The Wrrurss, continuing, said that his own machines were very 
closely self-regulating, and you might put on lights to the fall 


number, starting from one, and the pressure varied very little. 

Mr. Cuiprs: I need not read the next words to you, that is 
merely a form of grouping, but then it on “The apparatus for 
the actual utilisation of electricity as incandescent arc lampe, 


electromotors, &c , are in all cases connected up in multiple aro in 
= secondary circuit.” Was there anything new in that ?—Nothing 
whatever, 

Then he says “In this manner we have conductors distributing 
the primary (high tension) current in as many branch circuits as 
{зге are local centres, and any desirable number of secondary (low 
tension) circuits." Was there anything new in having the conductors 
en tc Sne primary high tension and in having the desirable 
рш of low tension secondary circuits ?—I can see nothing novel 

that. 

Now I want to particularly call your attention to the next passage, 
because something is said to turn upon it :—" Now the electromotive 
forces of the two coils of a transformer bear a constant ratio to one 
another.” Was that known at the time the specification was pub- 
lished ?—It was generally known by a great many people. 

You knew it yourself ?— I did. 

Further examined, the WrrNEss said that there was no novelty at 
this time in saying the internal resistance should be low on the 
seoondary—the lighting circuit. A great many years before witness 
saw an ура of Gaulard and Gibbs at work on the Metropolitan 
Railway, in which it was evident hat the secondaries had a very 
low resistance. They were made of copper of considerable section, 
and they must have had a low resistance. Another reason why 
they must have had a low resistance was because they would not 
have carried the ourrent for doing the lighting without getting too 
hot unless their resistance had been om He considered it was 
quite certain that it was known at the that the resistance of the 
secondaries should be low. 

Mr. Onrers: Now looking to the claim, "In the lication of 
induction coils or transformers for alternating electric currente." 
Was there anything new in that at this time?—No, that is the 
beginning of the statement, and there is nothing wonderful in that. 

Then he says, “ Тһе arrangement of several stations of second 
order as branch circuits of the main líne."— That is certainly not 
new. 

Is there anything new in supplying to the main line as oonstant as 
possible ?—It is only what he would get from any of the well-known 
forms of alternating macbines. 

Lot me ask you generally, do you find, having caref considered 
this specification and claim as an electrician, anything that is new or 
that requires invention as against the knowledge at the time 7—1 
really cannot see any invention in it in any part. 

R2ferring to Brush’s fig. 9, Witnzss said that he saw no differ- 
ence whatever between that fig. 9 with its aro lamp and the 
plaintiff's spacification reading in an arc lamp. The witness went on 
to ү pene he was referring to some electio lighting at Brighton 
when there was a company there supplying arc lamps throughout the 
town. In most cases each shop had one or two or more aro lamp: іп 
& series circuit from what was known as & Brueh 40 light machine. 
Many people preferred to have 10 incandescent lamps in place of 
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one arc lamp. They then took away the one arc light, substituted 10 
incandescent lamps and provided apparatus, so that those lamps 
could be turned on or off. He believed that was in 1882. It y 
was not later than in 1883, because he made apparatus himself at 
Hammond's works, in Finsbury, in 1883, for жыйн эу out that work. 

HON Ee fig. 7 of Imray. That has to do with motors, has it 
not / — Yes. 

Now I refer back to the plaintiffs specification and ask you to 
read in the word “ electromotor.”— Yes. 

Is there anything in the plaintiff's specification indicating юе 
of invention as regards the motor which you do not find in this fig. 
of Imray ?—There is no novelty in рчс motors in parallel as 
shown in fig. 7; the actual difference there is that м is a ary 
generator of electricity in Imray’s specification, and in the plaintiff's 
specification it would be a by a local centre, which would 
mean a transformer, presumably. 

D» you find in Imray all that you find in the plaintiff's specifica- 
tion with regard to motors? 

Mr. BovusrigLp: Really I do not think my friend ought to put it 


that way. 

Mr. Ontpes: Does the age I have read to you refer to the 
use of a current deri from an induction coil ?—Olearly it 
" Fig. 7 of Imray's shows motors attached to the primaries?— 

88. 

Mr. Bousrmeip: Are there any secondaries in fig. 7; because you 
suggest it by mentioning primaries. 

Mr. Cripps: No. (To witness)—Your view as to common know- 
ledge at that date is that there was nothing in adding the trans- 
formers and so having the secondary current as well as the primary ? 
—That is so, and therefore everything that was in the specification 
was told in that fig.7. As to Edison’s specification, I agree with 
Lord Kelvin that it describes all tbat there is in the plaintifi’s 
specification, and а good deal more besides—the method of produc- 
ing the alternating carrent, and the method of collecting the alter- 
nating current, generating it, and using it. I think that that machine 
would work practically for distribution on a small scale. In fact, 
I have seen a model of it working very successfully on a smali 
scale, and my experience with commutators or rectifiers satisfies me 
that it could be so worked. Ovmmutators or transformers would 
work perfectly well under Edison's (Shown the Times article re- 
garding Faller’s discovery.) І find described in that article a system 
of distribution from alternating mains, using the transformer and then 
taking the secondary current, the transformers being in parallel. 
The only thing not described is, that i¢ does not say that the trans- 
formers are to be of low internal resistance; otherwise it is a 
description of a complete parallel system. 

Now I take you to Rankin Kennedy’s article in the ErmorBICAL 
Rzvigw, and to the last words of article. He there says:— 
* In parallel arc, however, the secondary generator is a beautifal self- 
governing system of distribution; but what about the sis: of con- 
ductors fur sucha system?” Now, so far as the system or arrange- 
ment which we find in the plaiotiff's specification was self-regalating 
ст self-governing—upon which he relies—do you find that described 
by Rankin Kennedy ?—Ycs. He states it most clearlyyand he under- 
stands its action fully. He says it is “a beautiful pa et ra 
system of distribution,” that is to say, 16 transformed in parallel, an 
was self-regulating. 

Would it put the lamps in parallel, too ?—Olearly, that follows 
from tbe article. In the article by Zipernowsky and Déri, I find 
an actual description of what is in the plaintiff's fication. That 
description could not be read in any other way. Even in regard to 
the point of low internal resistance, there was no invention in the 
plaintiff's specification. We had been doing it before. 

Oross-examined by Mr. Bousrrmrp: You infer from Zipernowsky’s 
rs practically everything that is in the plaintiff's specification ? — 

^B. 

; You have it stated that the number of lamps could be altered 
withogt altering or diminishing the brilliancy of the remainder ?— 
That shows that there was low resistance. I w in 1883 that low 
resistance was essential. 

Not for transformers 7— For all electrical apparatus, and I had 
experience of transformers. In 1883 I supplied two of my dynamo 
to the First Avenue Hotel. The installation was two dynamos and 
abont 1,000 lamps. With a few running the light was bright. 

When the whole lot were running were they not like red-hot 
hairpins 7 No, not at all; but there was a drop briliancy. We 
had an alternating current. 

I pat it to you that the main difficulty was that your dynamos 
were made with too much resistance in them ?—No ; they were made 
with as low resistance as reasonably could be. The dynamos were 
ultimately taken out and continuous current machines put in 
“е storage batteries used. But that meant re-wiring the whole 


Now, with regard to Rankin Kennedy, in your view there was no 
invention at all about the plaintiff's system ?—Yos. 

According to yon, it was perfectly obvioas to any electrician ?— 

To any electrician thinking about it. In my view, Bankin Kennedy 

ig an electrician. 

He clearly stated where the Gaulard and Gibbs’ system is 
defective ?— Yes, and so he has evidently thought about it, and he 
even sees to some extent that the blocking action which is bad in 
Сашага and Gibbe’ system, would have & good effect in a parallel 
тро, and he was evidently thinking of systems of electrical distri- 

ation. . 

And yet he comes to the conclusion, with all this knowledge in his 
mind, and with the knowledge that the blocking, which was bad, 
could be put to good account if put in parallel, that These pheno- 
mena indicate & vast objection, or rather obstacle, in the way of 
the distribution of electric lights by secondary generators, because 


any instrument, it can be redaced to 

maximum, without in way interfering the wires or coil 

conveying it.“ Was not 0 

the purpose of distribu electricity ?—Yes; there was а ота 
which he had not gone. 


Then, in his last paragraph, Mr. Rankin Kennedy M: “Ta 
parallel arc, however, the is a beautiful system 
of distribution ; bet es about the size of condactors for such а 
ous!” : 


demed by him, and that although it might bs useful in the parallel 
system, it was objectionable on other grounds? —It is 

exactly what was paseing the mind of Mr. Rankin Kenned 
when he wrote the word " Prodigious,” but I take it that what 
was afraid of was the details of manufacture of 
A тет UA oon within themselves. It was the working 
details, not the broad enunciation of a principle, but the 

ing it into commercial use. : 

I put it to you that the specification shows that 
ignorant of the fact that the current would be blooked 
extent when lamps went out, and that the same 
panogi t 8 is є 

п уоп t out anything specification 
trary ? * to that view 7 — He may ha 
with regard to the А 


partly wrong 
perfectly right with regard to "e 
Assuming that he is substantially right and 
lamp does not materially affect the current passing through 
then the same effect would take place in fig. 9, and 
materially affect the current through the coils ?—Yes, 
because would be workiog onteide the limits with the 
formers. It is what is known as magnetic leakage of the tram 


does Bresh' 
distribution by 
indaction in multiple arc ?—Olearly it does. F'arthermore, one Brash 
lamp would require enoagh current to work 10 incandescent lamps 
That was known prior to 1885. | 
Farther re-examined, the Wrrxmss said it was not true that the 
alternating apparatus which he put up at the First Avenue Hotel 
failed because the resistance was not low in his machine. 
Mr Оошлив, the librarian of the Patent Office Library, gave 
ce as to when certain publications were put in the 


rary. 
This evidence closing the defendante’ case, 
Mr. Mouron proceeded to sum up the case on behalf 
clients. The learned counsel said he proposed to frame his 
simply for the purpose of 5 Lordship in 
mass of material now before him, by putting his case 
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т tions. Toe first thing they had got to do with was to get the 
Peckground ot publie C00 
sidered. His first was that at date the parallel 


proposition 
к {уу of distribution giving at each consumer’s premises a 
ctric e at constant potential, to be drawn off in multi 
was perfectly well kaown, both of continuous and alternating 
currents. The learned counsel said that that proposition was not really 
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induction coil, excite the , and use the secondary for 
purpose you wanted. If Was 
to excite it, there wasjno novelty in using your 
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чи кке ште оа the secondary of an 
A not novel. Mr. Moulton read the evidence given 


and said that when once parallel distribution was 
implied that you drew off in multiple arc—parallel distribution 


S гаиа, А The learned 

very shortly with the plaintiffs attack 
апо о anticipations. These anticipations showed that lam 
put 


on the secondary of induction coils actuated per 
machines or by poles and parallel distribution, which he (counsel) said 


i 
T: 


then came to Edison. He thought Lord Kelvin put it quite rightly 
when he said that Edison did all that the plaintiff did, and more. 
And all the criticisms were in the "more." The learned 
then referred to the article in the Times about Fuller's system, and 
contended that that article showed the world plainly that be bad 
adopted that system of distribution. 

. The hearing was again adjourned, 
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Mr. FrercHEsR Mouorrosm, Q., continuing his speech for the 
defence, said that in the defence of a pateat case, it was a forensic 
necessity, vary often, to deal in dilemmas. Dilemmas were excellent 
forensically ; but, jadicially, they were not. The Judge had to decide 
ов the constraction of a document, and he would sabmit what he 
considered to bs the real construction of tbis specifisatioa. He 
тос refer to the claim which iè contained. The claim was:—'' In 
the application of induction coils or transformers for alternating 
electric currents, the arrangement of several stations of second order 
a branch circaite of the maia line, Фе.‚ connecting up the local 
centres with the mun line in multiple aro, to which main line is 
supplied an alternating electric current of a tension as constant 
as possible, substantially as describsd and shown in the 
drawing.“ Hə (Mr. Fletcher Moulton) submitted that 
what that meant was thi«—that this claimant said: I am 
not going to do what Gaulard and Gibbs did, ani put my 
transformers in series. Put them in parallel.” That, and that alone, 
wat the claim. He would deal with the words “ stations of second 
order." Those were exactly the ssme as Gaulard and Gibbs. But 
he would admit that this specification contemplated using them with 
lampe in parallel. He (Mr. Fletcher Moalton), however, doubted 
whather it was limited by that. He did not admit that it was. But 
it was admitted to be common knowledge of electricians that the 
tension in the secondary circuit was independent of resistance, and 
there was no question that people would put lamps in parallel on such 
а ci ; so that it would be the ordinary way of doing it, and there- 
fore he need not trouble to enlerge upon that point. But what 
was meant by this claim was—stepping frcm Brush’s fig. 8, 
had been done by Gaulard and Gibbs, to Brush's 
fig 9, then already known. This specification c^mmenced by 
mying what had substantially been done in Brush’s fig. 8, 
and then the plaintiff gave wise advice about how to use fig. 9. Bat 
be claimed fig. 9, and that was his (Mr. Fletcher Moulton’s) interpre- 
tation of the claim. The claim was purely arrangement of those 
coils in parsllel, and that was known. There was nothing but 
arrangement cf what was known. There were things, perhaps, iu 
specification which were not arrangement, but they were merely 
rules showing only the scope which the arrangement geve to the en- 
gineer. These were not limitations, they only gava assistance in usir g 
the arrangements, and there was not one word in the specification 
which limited the breadth of the claim, or which entitled the other 
side to say that they had not got to defend the whole system of 
putting the transformers in multiple атс and parallel circuit. The 
specification said, “ Тһе distinctive featare of our system of dis- 
tribution is that each group of induction onils or transformers 
of the several stations of second order shall merely constitute 
branch circuits of the main line for the primary current, i e, the 
primary circuits of the several local centres, any one of these being 
taken as а whole, are connected in multiple arc.” Taere the 
distinctive featare was that they put their primaries in multiple 
arc; bot when one turned to the drawing accompanying the speci- 
fication they fcund that it was nothing bat an arrangement of 
existing known means. Toe mention of “low resistar ce“ in the 
specification did not limit the claim ; it could not limit the claim, 
because it was too vague. First of all, did this apply to the secondary 
and to the primary ? 

Mr. Восвутигр: Yes. | 

Mr. Моштон: My learned friend says “ yes.” If your Lordship will 
look at the provisional specification, line 17, you will see “If only the 
interior resistance of the induced bobbins is proportionally low." That 
was the way in which it was expressed. It was put much more асса- 
tately in the provisional than it was in the complete specification. '' The 
pleces of consumption in the local circuits are independent 
from each other in consequence of their distribution as branch lines 
of tbe secondary circuit line, if only the interior resistance of the 
induced bobbins is proportionally small, and it the primary tension 
of the station does not change.“ That is my first remark as to 
whether it relates to the primary. The next thing I cannot help 
remarking is that this is a complete afterthought which isnot unim- 
portant in this connection when the question is how it was under- 
І say that until they came into Court all this referred to 
nothiog but the secondary, and I believe it does refer to the 
secondary. I say if it did apply to the secondary it is meaningless. 
The learned counsel continuing, said, Was it novel to say that the 
resistance in the secondary mns: below? He (counsel) felt positively 
indignant at this point being raised by his learned friend, Mr. Bous- 
feld. It was saying that the whole world was beholden to the 
plaintiff for telling it something that & boy ought to have learnt in 
the first six days of his study of electricity, and which was universally, 
and must have been universally applied, by everybody who was 
entrusted to make an installation at all. So elementary was it, that 
his learned friend deliberately taught it to the Oourt. What he meant 
was, that 16 was merely Ohm'e law, as one had got to apply it when 
calealating the effect of every single arrangement of electrical 
circuits. He bad now dealt with all the points raised in the spec:fi- 
cation, and he would just deal with some of the points outside 
the specification which Mr. Bousfi:ld had brought up as ekirmishes 
to protect bis flank. Oae was as to back electromotive force. His 
Lordship had not heard him (Mr. Moulton) say a word about that. 
Ha had proved that it was common knowledge tbat the electrom tive 
force in a secondary was independent of resistance. That 
fact was known—Mr. Bousfleld had told his Lordship it was 
dee to а back electromotive force, but he (Mr. Moultoa) 
did not care what it was due to. The important thing 
was to know what would happen, snd it was proved that 
current would increase as the demand for it increased in the 
secondary. I: was now quite understood why that was. The only 
important thing was that it was во, and therefore he was not going 
to trouble bis Lordship about back electromotive force at all. It was 
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not at all relevant. The real relevant fact was that the current increated 
as you diminished the resistance, which was old. Then it was said 
that it was known that secondaries were self-regulating; but what 
had that got to do with the case? Mr. Ferranti koow all that the 

laintiff did, and he (counsel) could not understand because a man 
laproved a thing that therefore he did not know how good it was. 
Tha learned counsel then referred to the three-wire patent, which he 
mid had nothing to do with the present case. 

Mr. Мооглтон, in conclusion, said that he felt he had dealt with all 
the matters which had baen raised in the case. Primerily, he thought 
it to be the real issue in the case that if you took the claim aud read 
it and considered the interpretation which any man would put upon 
it as a document, he would deem it to be a claim for arrangement 
only, and that arrangement was known to be old. The claim was a 
broad one, and he submitted that the patent must be held to be 
invalid. 

Mr. BousriIBLD then replied on the whole case on behalf of the 
plaintiff. He said that assuming he was wrong about there being 
any novel idea or discovery beiog imported by the pstentees, and 
assuming that every principle was old, and that there was notbing 
more in the realm of scientific discovery to bs done to make the 
combination, still he should be on firm ground, and he did not know 
that his case would be very different to what he had represented it 
to be. The way he should base his case, even taking the worst 
against himself, viz., that there were no scientific principles to be 
discovered, and that everything which had been done followed kaown 
pipes of calculation, the putting the thing together, and apply- 

g for practical purposes constituted the invention. The learned 
counsel claimed to have made out the essential practical direction 
of low resistance, without which, he said, the system could 
not be made to work. He should endeavour to show his Lordship 
that the patentees had been the first to elucidate a vital point 
in the constraction of а transformer on which the possibility of this 
system, эв а system of distribution, absolutely depended. It did not 
metter one straw whether the principles involved in an invention 
were well known princioles. In the law of patents it did not matter 
if the petentse took well-known principles and ideas aud put them 
together and made his system practicable. Gaulard and Gibb: tried 
to solve this ques‘ion for y- ars. and nev.r solved it. Edison had hie 
mind on the problem of distribution, and failed to show а pvacticel 
solution of the thing. The same thing could be said of Rinkio 
Kennedv. Lori Kelvin never solved the problem until he saw the 
plaintiff's system at work. . | 

The hearing was again adjourned. 


On Thursday, Mr. Bousfield concluded his reply, and his Lordship 
reserved his judgment. | 


Messes Tuaner & Sons v. BRINSMEAD, 


Ix the Qaeep's Bench Division of the High Oourt of Justice on the 
Sed inst., when the above action, which has been already revorted 
in the ErmorBIcAL Ravrew, was mentioned before Mr. Justice 
Mathew, 

His LonpsHiP intimated that he had received the report of the 
Assessor, 

Me. J. Ёгроң BANKES, who appeared for the defendant, ssid the 
position appeared to be that if his client was entitled to reject the 
lift the question was one of damages. Oa the other hand, the 
evidence was that the defendant was not entitled to reject the lift, 
but that it was in some respects defective, and evidence would be 
required to show what amount would bs required to make the lift 
according бо contract. | 

Mr. Justice Матне ssid Prof. Konnedy's report was not wholly 
favourable to either side, and he strongly advised the parties to 
settle the matter. ! 

It was then decided that the case should stand over to enable the 
parties to come to some arrangement. 


Римввокв (авах Derrior CoumoriL v. Dosim BOUTHERN 
District TaaMways COMPANY. 


Last week, before the Master of the Rolls at Dublin, the hearing of 
this action was specially listed for hearing. The action was taken to 
restrain the defendants from laying conduite, manholes, and other 
necessary works in connection with the construction of their elec- 
tric tram service in any portion of the township save those approved 
of by the plaintiff: a section of the works complained of having 
been already laid—prior to the institution of the action— 
an operation which necessitated the breaking up of the 
macadamised portions of the road to the right hand side of 
the paved tramway tracks from a point known as Dornden to 
Elm Park. The contention of the plaintiffs was that the works 
referred to should bə laid in the space between the two lines of 
tramway. Waen the c«se came into Court, a week previously, an 
a‘journment on the motion of the plaintiffs was applied for and 
obtained, and it was then stated that negotiations for an amicable 
settlement wera pending. When the case was called last 
week, Mr. Jeffreys (instructed by Messrs. D. and T. Fits erald) 
for the plaintiffs, informed the Court that the anticipated settle- 
ше had been arrived at anda consent entered into between the 
parties. "e | 
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CORRESPONDENCE. 


Professional Amenities. 


I bave only just seen your last i-sue, it having been sent 
оп to me here from my office in London. 

Surely the moral and impartial young man whom you 
keep to write up certain engineers and to write down others 
has shown bis band too freely. Really, Sir, you must give 
him a severe ecolding. You вау (or he says) that I was 
informed by you you could not publish the correspondence 
between Mr. Hammond and myself without Mr. Hammond’s 
permission. That is true—you did say so. But your 
article goes on to state that I requested уоп not to publich 
the correspondence because the matter was, and is, before the 
Council of the Institution of Electrical Eogineera. and I 
explained to you it was, by my act, sub judice. Yon, Sir, 
agreed with that. Now you take ороп yourself to publish, 
against my expressed wish, correspondence which you 
thought at first you could not publish without Mr. Ham- 
mond’s leave. Really your 
pretend to be impartial. will not comment on your 
gratuitous comments оп a situation that is sub judice. But 
of course you ought to have expressed no opinion—no, not 
even to help a close and trusted friend. 


F. Hastings Medhurst. 
Buda-Pesth, January 29th, 1900. | 


[The writing up ог writing down certain engineers we 
usually leave to the disputants themselves, в course which our 
readers will agree is all enfficient to show how well the tradi- 
tions of Great George Street are kept up in these degenerate 
days. The above letter, for instance, is a charming example of 

rofessional dignity. Mr. Medburst admits that we desired 

r. Hammond’s permission before publishing the corre- 
spondence he was во anxious at the outset to see in our 
columns. He does not say, however, that previous to this 
he requested us to write up the whole subject with the 
object of showing the electrical world the regard which 
is paid to what used to be known as professional 
etiquette. We did write an article, but when we frankly 
informed Mr. Medhurst that our views did not coincide 
with bis, he then asked us later in the day to publish 
only the correspondence and leave onr readers to form their 
own opinions. As to Mr. Hammond’s permission, that, 
said Mr. Medhurst, was not at all necessary, for the matter was 
no longer in the private stage, publicity having been given 
to the correspondence at Tonbridge Council meeting. 

We did not agree with Mr. Medburst that the placing of 
documents, already made public, before the Institution of 
Electrical Engineers rendered the matter sub judice; what 
we did say in а letter to that gentleman, was to the effect 
that we would deal with the subject from the local press 
report, and abstain from using the correspondence. To this we 
adhered, but when Mr. Robert Hammond requested us to place 
the whole of the facts before our readers—and he would have 
supplied us with the correspondence but for the fact that it 
was already in our posseesion—the situation was entirely 
altered, and we did what any reasonable beings would do. 
The remainder of Mr. Medburst’s delightfully refreshing 
and impulsive effasion, composed in traly Rapsodie Hongroise 
style, needs no comment. 

We have received a letter from another writer on the 
subject of our leaderette of January 26tb, but it is too 
ra Moreover, we think that with the insertion of 

. Medhurst’s communication a painful subject may now 


well be brought to a close.— Eps. Екс. REv.] 


Indactor Alternators. 


Universal practice does not necessarily make a thing right. 
If it is right in this case, it simply takes all meaning away 
from the term “ inductor alternators.” The original defini- 
tion of the term inductor alternator seems to me much more 
sensible, that is, a machine with fixed exciting and armature 
coils, their interaction being dependent on the variation of 
the magnetic flux through the latter, brought abont by the 
rotation of keepers or inductors, in such а way that the flux 
in the moving portion is reversed (ав in Kingdon) or 
pulsates (as in Mordey’s original inductor, and Pyke and 


опре man should at all events 


Harris's and others). I am not that such a 
cisian as Mr. Mordey should now use the term in a 
loose sense, especially as he took such trouble in 1887 to 
specifically differentiate between the two types. He then 
alluded to“ what is known as a pole armature arranged to 
be operated by a field magnet consisting of a central core 
or cylinder from which pole pieces projected, the magnetising 
w.ndipg might be wound on and rotate with the magnet, or 
might be supported by the armature, which consists of a 
number of coils placed on laminated masses of iron of 
convenient shape.” He directly afterwards desoribed the 
inductor alternator correctly by mentioning the type that is 
distinguished by having the generating coils wound on the 
poles or polar projections, the rotating part being a suitably- 
formed iron masa which acts by varying the magnetic 
circuit, and which he terms a “keeper.” He evident 
then thought that the question of having the exciting coll 
fixed or revolving did not affect the type of the machine, 

It is interesting to note the improvements which were 
made in the two types Mr. Mordey mentions, and which 
have given the machines the forms now generally adopted. 
Messrs. Pyke & Harris, by making their inductors of 
approximately equal breadth to the distance from centre to 
centre of contiguous pole pieces, allowed of the use of solid 
metal through the greater portion of inductor alternators. 

Mr. Rankin Kennedy attained the same object for 
machines of the revolving field type by making the arma- 
ture laminations a continuous ring sufficiently deep for the 
magnetic flax from adjacent revolving poles to spread into 
approximate uniform density before entering the solid iron 
portion of the magnetic circuit. He distinctly called his 
revolving field а multipolar electro-magnet with efther a 
fixed or moving coil, the question of the attachment of the 
coil not altering the type of the machine in his mind. 

In 1883 Alexander Klimenko showed his machine, where 
with fixed armature coils and fixed exciting coils, he 
described the machine as having a revolving eleotro- 
magnet. 

Mr. William Main in his patent April, 1887, describes s 
revolving field magnet excited by a stationary coil, but says 
nothing about inductors. 

I have given the above quotations from patents, as I 
think that all these descriptions, together with those given 
last week, must have been the result of much thought and 
careful wording on the part of their authors, and more 
likely to be correct than loose definitions given, perhaps, 
with only a moment's thought. 

The final definition you give that ар “ inductor machine 
means one having no revolving copper" is quite out of 
court; it would include an ordinary continuous current 
dynamo with a drum armature wound with insulated iron 
wire, and having a cast-iron commutator, and would noi 
include a Pyke & Harris inductor alternator, having the 
inductors mounted on a gun-metal carrier. 

Percy Bosling. 
- P.S.—The enclosed tracings are copies of figures shown in 
various publications and patents. 


[ We regret that we received the above letter too late to be 
able to prepare the figures which accompanied it, illustrating 
the types of machine referred to. 

With regard to the main question, we must differ from 
our correspondent. If universal practice does not make а 
thing right, it certainly makes some things e»pedien?, as in 
this case, and we consider the definitions which we quoted in 
our last issue to be both simple and sufficient. As for the 
precise meaning attached to the word “inductor” in 1883 
and 1887, we must confess to a lack of interest in the 
matter. What concerns us more is present-day practice. 

We may, however, point out that the distinction drawn 
by our correspondent is only apparent. The original 
definition, as given in his letter, is perfectly correct in every 
way. Moreover, the armature coils of the Ganz alternators 
may be said with perfect trath to be wound on the field- 
magnet poles, and variations of the magnetic flux through 
them are produced by the moving mass of steel which forms 
the inductor. That this is so is easily proved ; remove the 
inductor altogether, switch on the exciting current, and test 
the stator with a compass needle, or switch off the exciting 
current and observe the throw of a galvanometer in cirenit 
with the armature winding. The results are quite consistent 
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with the view that the stator is the field magnet! The last 
paragraph of Mr. Rosling’s letter calls for no comment.— 
Eps. Exec. Rev ] 


Friction Losses in Dynamos. 


On page 128 of your issue of January 26:b, Mr. Hay 
writes that the notion that the friction loss varies directly 
м the pressure on the bearings is widespread but erroneous. 
Doabtless the two may not be always in direct proportion, 
bat those who have made many experiments on the friction 
lowes in dynamos will agree with the authors whom he cites, 
vix, Messrs. W. B. Ewon and J. Fischer-Hinnen and Prof. 
Р. G. Bailey, that any increase of pressure due to want of 
symmetry in the magnetio field of & dynamo usually does 
increase its bearing friction, and to a much greater degree 
than Mr. Hay would lead one to suppose. The reconcilia- 
tion of this fact with the experiments of Mr. Tower and 
Prof. O. Reynolds’ theory of friction is not, however, diffi- 
cult. How far increase of pressure will increase the friction 
los entirely depends on how it is applied. In the axle 


bores, say, of a railway wagon, any increase in the load 


presses immediately on the axle within the bearings, and 

ically uniformly along the length of each journal. But 
in a dynamo, if the increased pressure is due to want of 
iym in the magnetic field, it is applied to the shaft 
midway between two bearings. The shaft, therefore, being 
held at the ends, must be more or less Bent, and this affects 
the exact oondition of the journals relatively to the bearing 
surfaces; in other words, the thickness of the film of oil 
upon which the friction loss depends. The whole question, 
therefore, as to how far the increased load will increase the 
friction turns entirely on the rigidity of the shaft, and the 
interesting experiment recorded by Dettmar with an eight- 
pole generator probably only shows that the shaft and core 
were very rigid, eo that although the armature was pulled 
upwards or downwards by the unequally excited poles, the 
bending of the shaft was inappreciable. Thus it is hardly 
true to say that heating of the bearings in an excited dynamo 
which rans cool when not excited, must be due to bad work- 
manship or defective lubrication; it may be due to bad 
design, owing to which the shaft is not sufficiently stiff, or 
if the want of symmetry in the field is due to some abnormal 
condition, the shaft may be subjected to a stress for which 
it was not designed. 


Bedford, February 8rd, 1900. 


С. C. Hawkins. 


The Use of Rubber Insulated Wires in Steel Conduit. 


Inotice in the“ Correspondence" columns of your last issue, 

Ш under the above heading Mr. V. Zingler apparently 
questions the use of 800-megohm quality wire in steel 
armoured insulating conduit. 
„ Whilst Mr. Zingler is welcome to retain his own ideas, 
№ may be of general interest to point out that we have 
now had several years’ experience with this grade of wire 
inside insulated conduit, and we are satisfied that such low 
quality wire is giving complete satisfaction. 

Mr, Zingler may perhaps be “sorry” for me also, when 
I tell him that my exprience has led me to conclude that 

Copper wire installed in our insulated conduit is 
durable and satisfactory, and that as a consequence I have 
incurred considerable expense in working out (and patent- 
ing) the details of a complete system on such lines. 

If my memory serves me well, in 1897 Mr. Zingler 

thought that in selecting a system, “ climate, practice, and 

national temperament" had to be considered. I have been 
browbeaten by all three, and now venture to hope that the 
hat, and in England, most difficult condition, is being 
overcome. Farther, whereas Mr. Zingler was originally 

Prepared to concede an extra value of 50 per cent. to an 

Iron das system guaranteeing a smooth interior, he may 

by емей to hear that at the present moment steel 

arronred insulating conduit is just twice the cost of ordinary 

Ras barrel, so that our then individual differences are 
 gadually narrowing. With the growth of earthed outer 

wiring, I think we shall be able to offer Mr. Zingler a 

oe tie per cent. lower in price than his original gas- 


All of which goes to show that I believe in an electric 
wiring millennium ! 


February 6th, 1900. 


Fred, Bathurat. 


Having refreshed my memory by looking up my Review 
file, and being both interested and amused by the “ cross 
fire" of the various discussions on wiring matters occurring 
under the above and similar headings, I would ask you to 
graut ma space for the following remarks. 

Whilst welcoming Mr. Zingler’s contribution of January 
5th under the above heading, as being in all ways a decided 
improvement on his contribution of My 7th, 14th, and 
21at, 1897, it seems to me that he has advisedly modified 
his opinions even if he does not now directly contradict his 
previous remarks. 

To quote from his own words in 1897: “He could not 
help thinking that uninsulated pipe (he wonld not call it 
bare) had not had a fair look in,” and although he then 
looked upon prime cost “as an investment against deprecia- 
tion,” he seemed to wish to impress upon his readers that 
insulating lined pipes were ав unnecessary as they were 
expensive. Certainly he said that chemical and electrolytic 
action was “a most important thing to avoid, because it was 
the father of all mischief,” but apparently he was then 
satisfied that galvanising, or an ioside and an outside coating 
of Angas Smith solution (which should not “peel off’’) 
made a plain iron pipe quite good enough. 

In his earliest ideas he mentioned that exceedingly high 
insulation (of the conductors) is of less importance than 
insulation which will remain unaltered in the course of 
years, and stated. that this quality was one “mainly dis- 
covered by experience,” but now surely he is admitting that 
an uninsulated pipe system is not quite “so cheap iu first 
cost and as durable in insulation” as he at first conceived ? 
Within the short space of three years he states that “the 


-imperishableness of vulcanised rubber in iron pipes is now 


recognised,” and that this recognition is likely to become 
more marked in consequence of the largely increased use of 
steel conduits. 

I note, further, that he thinks the forthcoming rules 
should specially distinguish “ metallic” (or conducting) con- 
doits, and the precautions which should be adopted when 
using them, and with this conclusion I am quite in accord. 

Many probably enjoyed his distinction between “close” 
and closed tube, and saw for the first time how profit can 
be made upon а “shiny” bedstead tube, when the same can 
be bought as an untreated article at half the cost if purchased 
directly from the drawing mills. But surely when he 
admits that “enamel is no insulator, but merely a temporary, 
and not always homogeneous protection against rusting, he 
comes very near advocating the advantage of adopting a 
permanent and insulating lining. 

May I suggest that a system worked out with the untreated 
article, would not only be “completely cheap,” but might 
also be designated simpl-icity itself. 

It is also a little difticult to reconcile bis criticism of 1897 
—“ that he is afraid an insulating pipe is only an encourage- 
ment to the jerry wirer to put in bad wires,” with bis 

resent statement that the “putting in” (slinging ?) of low 
insulation rubber-covered wires is easily got over by a 
jadicious and impartial system of inspection by the supply 
authorities.” 

Shortly, it seems to me that Mr. Zingler wants to be 
optimist and pessimist in one and the same breath, but I 
trast he will not consider my remarks “Very Singular,” or 
as causing unnecessary heat, when I sign myself 

M. E. Heaton. 

Newport, February 5th, 1900. 


I regret prolonging this correspondence, but shall be 
obliged if you will allow me to insert some quotations from 
Mr. Zingler’s article, showing that my statement, contra- 
dicted by him, was not without foundation. 

In making comparisons of cost, certain axioms must be 
granted, chief amongst which are :—That only the best 
material and workmanship are employed." . . . . But we 
must take the absolute standard." 
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If we admit for the moment that we can put 800- 
megohm wire into insulated pipe." 

He then proceeds to deal with the insulated pipe side of 
the question, entirely as used with 300-megohm wire, and 
further on we find : “‘ And if the tube bas half the ipsula- 
tion n ($.e., 800 megohms), why should not the wire 
have the other half ? Thus showing that 600-megohm is 
the absolute standard, in bis opinion, for this piping. 

I would remark that this is only one grade better quality 
than the 300-megohm class, and not much superior in actual 
work. 

This closes the correspondence as far as I am concerned, 
and I only regret it has been so unduly extended, 


W. H. Isherwood. 


Re Glasgow Telephones. 


With reference to the notice appearing under the above 
heading in your issue of 12th ult., I shall be glad if you will 
kindly insert the following corrections :— 

In the paragraph referred to it is stated * The National 
Telephone Company uses wire weighing 12:54 Ibs. to the 
mile for its underground cables,“ which is altogether mie- 
leading and incorrect. The weight of the wire used by 
the National Telephone Company in all its underground 
work is 20 lbs. to the mile, and of this class of wire it 
has laid down during the last few years approximately 
150,000 miles, It is, however, right to say that a few 
experimental lengths of the lighter and cheaper wire have 
been tried by the National Telephone Company, with the 
result that its use has not been approved. For overhead 
cables the weight of the wire used is 20 lbs. per mile, 
and for general distribution work it is 40 lbs. to the mile, 
the same weight as the Postmaster-General’s specification 
laid down-for Glasgow. For junction lines erected overhead 
the wire in general use is 100 lbs. to the mile. These 
weights of copper wires have been habitually used for 
telephone works for many years in this and other countries. 

Dane Sinclair, Engineer. in- chief, 
National Telephone Company, Ltd. 


[The statement which is corrected in the above letter was 
not ours. We showed in onr issue of January 12th, in the 
note referred to, that the Postmaster-General’s specification 
for a municipal license had been submitted by the Glasgow 
committee to Mr. A. R. Bennett, “who takes exception to 
several of the clauses” . . . . “Mr. Bennett points 
out that the National Telephone Company uses wire weighing 
12:54 lbs. to the mile for its underground cables.” Possibly 
Mr. Bennett may be disposed to defend his statements, which 
are raid by Mr. Sinclair to be “altogether misleading and 
incorrect.”—Eps, ELEC. REV. | 


Paralleling Single-Phase Alternators. 


The acoompanying method for detecting whether the in- 
coming engine is going too fast or too slow when parall-ling 
single-phase alternators occurred to me some 12 or 14 
months ago. 


Circumstances having brought it to my mind agein, and not 


having seen or heard of its being used, I thought it might 
регһара be useful to someone. 

Reterring to the sketch, A represents the alternator or 
alternators already on the bus bars; B represents the in- 


Commercial says 


coming alternator, 1, 2, 8, and 4, are small transformers, 
1,2, and 8 preferably taking a large magnetising current, 
and 4 a small one; 5, 6, and 7 are non-inductive resistances, 
8 is a choking coil ; 9 and 10 are non-inductive resistances, 
C, D, and E, are incandescent lamps, and 5 a switch. 

It would probably be sdvantageous to have resistances in 
series with lamps D and E, so that c, р, and E, could be lamps 
of equal voltege. 'The lamps should light up in the orden 
C, D, E or E, D, C, according to whether the incoming alter- 
nator is running too fast or too slow. It might be advsnta- 
geous to replace 1 and 3 by one transformer, and perhaps 
wind all the batch on one set of cores. 

Trariformer 4 and choking coil 8 should be arranged to 
get as large a lag as possible, and perhaps condensers taking 
the place of resistances 5, 6, and 7, would improve the 
apparatus. 


William Stansfield. 
Moss Side, February 8rd, 1900. 


Information Wanted. 


Could you, or any of your readers through your columns, 
supply me with the name and address of any firm manu- 
factm ing or selling double or single cotton insulated toft 
charcoal iron wire, size about 18 to 20 B. W. G.? I have 
tried several wire manufacturers with no satisfactory results, 


A Weekly Subscriber. 


Sterilisation of Water by Ozone. 


In my letter on the sterilisation of water by czone 
(ELECTRICAL REVIEW, January 26th last) I expressed some 
doubts about the adoption of the Marmier-A braham system 
by the Lille municipality as stated by Mr. Kershaw. 

Mr. J. Blondin, editor of the Eclairage Electrique, whom 
I asked if this statement of Mr. Kershaw’s was correct, has 
just written me that he does not know anything abont the 
adoption of this said system by the Lille municipality, and 
that it is impossible to obtain the slightest information, 
and that he was even complaining of the silence kept by 
the inventors on the question of cost. 


E. Andreoli 


BUSINESS NOTICES, &o. 


bó 

American Plant for England. — The New York 
that Mr. A. K. Baylor, recently manager of the 
railroad department of the British Thomson- Houston Company, who 
has been in the United States for the last two months, in the 
interests of the London United, Bristol, and Isle of Thanet Tram- 
way Oom „has sailed for England by the American liner St. Paul. 
Before his departure, Mr. Baylor said to a representative of the 
paper mention: d :— 

Of the S, 700, 000 which it will cost the London, Bristol, and Isle of Thane 
Companies for equipment, certainly 90 per cent. will find its way into American 
po: kets. During my stay here I have ordered equipment to the value of 
250,000, which amount would have been ten-fold had I been able to get 
deliveries, I will return in about three months, when I hope to make further 
contracts. d 

In talking of the prospects of electric traction in England, Mr. Baylor said 
that the South African war had caused a complete stoppage of important deals 
like the Manchester, Liverpool, Leeds, &nd other large corporation work. The 
electrical echemes hung up involve about 350,000,000, and when they are put 
through fully 25, 000, 000 worth of material and equipment will be purchased in 
the United States, 


Austria.—Large new works for the manufacture of 
oalcium carbide are beiog established on the banks of the Upper 
Moldau near Krumau. Messrs. Gans & Co., of Buda-Pesth, and the 
Berlin Electricitits Gesellschaft are also interested in a scheme to 
establish works in Almissa for the production of aluminium, &c., by 
electrolytical methods. ; 


Bankruptcy Proceedings.—An application for an order 
of discharge was made last Tuesday at the London Bankruptcy 
Court on behalf of Ernest Anthony Max Winter, electrical engineer, 
Amberley House, Norfolk Street, Strand. The Official Receiver 
reported that tbe bankrupt failed last October, with liabili ies, 
£984 11s. 2d., and no assets. He came to this couatry from Berlin 
in 1889 with a free capital of £300. Four years later he entered 


the service of the Smithfield Market Electric Supply Company, 


and in May, 1897, he commenced to trade on bis own account as an 
electrical engineer at Amberley House, adopticg the style of the 
Imperial Electric Light and Power Company. The bankrupt bad 
no practical kno «ledge of electricity, but paid a consulting engineer 
а retaining fee: f £4 а month and а commission on the profits. His 
business consisted of obtaining concessions from public bodies and 
others for the supply of electricity, which concessions he proposed, 


[Vol 46. No. 1,189, Famacany 9. 10. 


EE C — — — — — — — — i C—O 


М. = „ Teen „ ee o ша _ 


17. — "ИШ 


PEEL ME 
‚а — 


a EEE EE 


Vol 48 ` No. 1,159, Feproary 9 1900. 


THE ELECTRIOAL REVIEW. 


227 


if and when obtained, to assign to a limited liability company that 
de intended to form. Oaly one such concession was obtained, and 
thet was sold at a gross profit of £2,000. No company was fi»ated, and 
although the bankrupt expended considerable time and money in the 
eff ut to obtain further concessions he was unsuccessful, with the 
result that ia September last the landlord distrained on the office 
fumiture. Toe bankrupt attributed his failure and insolvency to 
the heavy expenses of carrying on the basiness with bat little retarn. 
Tne ‹ ffences reported were (1) insufficiency of assets to pay 10s. in 
the £ to the unsecured creditors; (2) imperfect books; and (3) 
contracting a debt provable in bankruptcy without having reasonable 
expectation of being able to pay it. The bankrupt did not dispute 
the flodings of the Official Receiver, and Mr. Registrar Linklater 
imposed a suspension of two years. 

Oa Wednesdsy a meeting of the creditors of Mr. Frederick King, 
electrical engineer, of Bristol, was held at the office of Mr. Е. G. 
Clarks, the Official Receiver. The debtor was represented by Mr. 
W. H. Brown. The gross liabilities were £822 17s. 11d., and 
£502 17a 11d. ranked as unsecured. There were no assets to meet 
this amount. It was explained by the Official Receiver that the re- 
ceiving order in the matter had been made upon the petition of the 
debtor’s late partner, with whom he carried on business from 1883 to 
January, 1897, as electrical engineers, &c. The cause of the in- 
solvency was stated by the debtor as follows :—" Since the dissolu- 
tion of partnership it been found that my share had been over- 
drawn to the extent of £300 or £400, whereas I was always onder 
the impression that I was worth at least £1,000.” The only creditors 
sched were the debtor’s solicitor and the partner referred to. 
The property at the debtor’s residence was claimed by the wife. 
This claim the Oficial R:cziver, who is acting as trustee, із in- 
vestigating. 

Liquidations, Dissolutions, &c.— A general meeting 
of the Direct Electric Generator (“ Foreign Righte”) Syndicate, 
Limited, is to be held on March 5:b, at Montague House, 64, 
Gresham Street, E. O, to hear from the liquidator (Mr. Percy Mason) 
an acccunt of the winding up. This will be followed by a similar 
meeting of the Direct Electric Generator Syndicate, Limited. 

The Crowdus Accumulator Syndicate, Limited, has decided to wind 
up voluntarily. Mr. Olaud Scott. of 32, Victoria Street, is liquidator. 

А meeting of the Electrical Time R°cording Company will be 
beld a£ 31, B:dford Row, on Wednesday, March 7th, to hear an 
scooant of the winding up from the tiquidator, Mr. A B. Olifton. 

Messrs. J. G. Moody and A. Hodgkiss (cycle manufacturers, elec- 
trical and geceral ergineers, carrying on business as the Birkdale 
Oyele and Eogineering Company, at Liverpool Road, Birkd de), have 
dissolved partnership. Mr. C. P. Greenwood, solicitor, 2, Post Office 
Avenue, Sonthport, will attend to debts. 

Messrs. J. B. МсМогіпе and G. E. Bryan (Mack, Bryan & Co., Oid 
Haymarket, Liverpool, gas and electrical engineers), have dissolved 


Calendar.—One of the handiest calendars we have 
received this year is that of М гета. Вах, Slatter & Oo., Ltd. A com- 
plete calendar for 1900 is printed in black on bright metal measur- 
log 4 inches x 6 inches, and it is arranged with back support so that 
it may stand on the desk and be always conveniently to hand. 


The Copper Markets in January.— The last issue of 
Men. Н. R Merton & Oo.'s statistical reports on copper, shows 
that stocks have fallen by 1 490 tons during the past month, and 
that the price has advanced 25s. per ton. Tue total supplies during 
Jencary have only amounted to 19,267 tons; the January shipments 
from America, from Spain and Portugal, and from Onili, all being 
disappointingly small. Shipments from Australia and from other” 
countries are, however, above the average, and have helped to save 
the consumer from a more decided advance in price. The shipments 
of " Standard " copper to America from Liverpool and Swansea have 
amounted to 475 tons, bringing up the total since July let, 1899, to 

. 10,963 tons. The exact figures for the month are as follows: 
Bapplies: America, 9,600 tens; Spain and Portugal, 1 924 tons; Obili, 
1,600 tons; Australia, 2,200 tons; other countries, 3,013 tons; total, 
19,267 tons. Deliveries: 20,28 tons. Stocks: December 319, 1889, 
oy 5 January 31st, 1900, 21,327 tons. Price, January 31st, 


Electric Elevator.—At the new insurance buildings of 
Ocean Accident and Guarantee Corporation at Glasgow, there is 
an electric elevator by the Sprague Electric Company. It is one of 
their fast travelling erections, with a rise of 175 feet per minute, 
and a car that accommodates 10 passengers. 


Electric Power and Cold Storage.—Messrs. Handley 
and Shanks, of Dublin, write: —“ We notice in last week’s issue of the 
Rurcraica, Ravrgw an account of the electric power installed in а 
new ice making factory and cold at Birmingbam, which it is 
claimed is the largest installation of its kind in the kingdom. In 
this, we think, your co tis wrong, as we ourselves about 
12 months ago fitted up, for power and light, the whole of the works 
of the Cork Cold Storage and Ice ing Oompany. This firm 
uses motors for all purposes. The compressors, of which there are 
three, are driven respectively by 25 нр. motors, whilst agitators, 
gantry, elevators, fans, and pumpe are all actuated by independent 
bat The te of the power used is about 190 x P., and we 

ете it represents the largest power installation at present in this 


E 
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" Bleetrie Tables."—Mesars. Whittaker & Оо, will issue 

in Jane a new work by Mr. W. Perren Mayoock with the above title. 

t will be a waistcoat pocket-book comprising 50 tables for electrical 
tagineers, elcctric light fitters, бо. | 


Fire.—On Tuesday last week a fire broke out at the works 
of Messrs. Wenham & Waters, electrical engineers, of Croydon, and 
did considerable damage. 


For Sale.—Among our small advertisements this week 
will be fouad an announcement to the effect that the busiaess, plant, 
stock, &:, of Mesers. Cuttriss, Wallis & Co., Limited, electrical engi- 
neers, Leeds (in liquidation), is offered for sale as a goiog concern. 


Nernst Lamp.—4A company is reported to be in course 
of formation in Paris to acquire from the Allgemeine Electrici äts 
sen lactate, of Berlin, the French patent rights in the Nernst elec- 
ric lamp. 


Smoke Nuisance.—At Lambeth Police Court on 31st 
ult. Mr. S. Н. Webster, secretary to the South London Electric 
Supply Corporation, Limited, of Bsngeworth Road, Loughborough 
Junction, appeared before Mr. Hopkins, to answer a summons taken 
out by the Lsmbsth Vestry, who complained of the nuisance 
caused by the issuing of black smoka from the chimney sheft of the 
corporation’s works. In addressing the Court for the defence, Mr. 
Wontner declared that the corporation bad taken every possible 
precaution to avoid a nuisanca, aud called Mr. F. A. Nixon, engineer- 
in-chief to the corporation, who described in detail the methods 
which had been adopted to prevent smoke issuing from tbe shaft. 
In the couree of the case for the defence, it was stated that owing 
to the present condition of the coal market, it was almost impossible 
to get coal of the character of that usually used at the works. A 
suggestion was also m«de that the vestry witnesses bad mistaken 
coloured steam for smoke. In giving his decision, Mr. Hopkins said 
the nuisance would have to be stopped, or tue works would have to 
be closed. He thould impose a penalty of £10, and 28. coste. 


Trade Announcements. — The electrical engineering 
business formerly carried on by Messrs. Calvert & Oo., of Manchester, 
has been taken over by Mr. J. Collier, lately assistant engineer with 
Messrs. Lacey, Olirehagh & Billar, and is now being carried on 
under the style of John Oollier & Oo., at 4, St. Mary's Street, 
Manchest >т. 

The British Electric Works Company, Limited, inform us that 
they have appointed the following sg:nte for the sale of their 
specialities :— Mr. A. C. Hands, Garlick Hill, for London; Mr. 8. 
Jevons, in Birmingham ; and Messrs Gent & Co, iu Leicester. 

Messrs. O'Gorman & Cozaut-Hardy state that their address after 
February 12ch will be 82, Victoria Street, Westminster, S. W. 


Wire Table.—We have received from Messrs. Johnson 
and Phillips a large framed card of particulars of copper condactors 
of over 90 different sjzss. These are arranged in the common sense 
way, in order cf their cross-sectional areas, and range from 22 S. W. G. 
(0 0506 square inch) to 91/11 8.W.G. (0 95 square inch). The carrent- 
carrying capacity is given both at 1,000 amperes per «quare inch, 
and on the scientific basis adopted by the Institution; the usual 
columns cf dimensions, resistance and weight of various lengths are 
given, as well as colamns showing the maximum resistance and the 
minimum weight permissible, these being respectively 2 per cent. 
over and under the normal values. The table ie, in fact, based on the 
recommendations of the Committee on Copper Oundactors, as these 
allowances would lead one to suppose, and may b» relied upon as 

ving practically correct values, while its mode of mounting renders 
t very handy for reference. 


ELEOTRIO LIGHTING NOTES. 


Accrington.—The Town Counoil has passed a resolution 
authorising application to be made to the Local Government Board 
for borrowiog the sum of £63,647, for the erection of electricity 
works and plant,and other purposes. It has also been decided by 
the Council to oppose, along with other municipalities in Lancashire, 
the Lancashire Electric Power Bill which is to be promoted in Parlia- 
meat during the present session. 


Asylum Lighting.—The Committee of Visitors of 
the North Riding Lunatic Asylum have ted the tender of 
Messrs. Crompton & Oo., Limited, for lighting the asylum by elec- 
tricity and the work will be carried on under the direction of 
Mr. A. A. Campbell Swinton, as consulting engineer. 


Bombay.—Jndian Engineering saya that the Committee 
appointed to consider and report on the subject of electric lighting 
has decided to postpone its consideration until the Commissioner is 
able to obtain from such firms as desire to compete definite terms 
and proposals, after allowing them sufficient time for making surveys 
and collecting any necessary information. 


Brighton.—The Town Council have taken the unpatriotic 
course of refusing to pay half the of one of the members of 
ite electricity staff, Mr. О. О. Fowler, duriog his absence in South 
Africa with the Imperial Yeomanry. As the other members of the 
staff have volunteered to do Mr. Fowler’s work, the Oouncil is thus 
trading on his patriotism and that of the staff, and is making an 
unworthy profit “on behalf of the 5 

The Oouncil has resolved to off зт to all electric wiring contractors 
in the borough to collect, on their behalf, during a period of 
seven years, the charges agreed upon by the occupiers of premises 
fitted on the hire system on stated terms. 
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Canterbary.—The municipal electricity works at Canter- 
burv, the opening of which we had the pleasure of attending in 
March of last year, are not only giving an excellent supply, but are 
achieving results which for a small concern are remarkably gratify- 
ing. Atthe end of December last they had beenin operation for jast 
nine months, and the records for the pericd show a gross profit of 
£1,228, or а net profit, after prying interest on the loan and the 
instalment for the capital redemption, of £199, available for the 
reduction of the city rates. The figures are as under :— 


Revenue for nine months.. Vx ae £2,009 
Costs of generation and distribution .. 71 
Gross profit . £124 

nterest on repayment of loan. £1,029 
Net surplus - ee $4 avs БР es £199 


The number cf Board of Trade units sold for the nine mentbs was 
98 177, во that the total costs of generation and distribution work out 
at the very satisfactory figure of 2 13d. per anit. At December 3let 
there were 7,557 lamps of 8-0 P. connected, while a further 1,079 
awaited connection. For the initial operations these results reflect 
great credit alike upon Mr Robert Hammond, the Corporation’s con- 
sulting engiaeer, and Mr. Btaniland, the resident engineer. We look 
forward with interest to the publication of the acccunts at March 31st 
for the complete year. 


Cleckheaton.— Last week it was stated to the Council 
meeting that the Bradford Corporation, the North Bierley Gas Com- 
pany, and tbe British Electric Traction Company bad lodged formal 
objection to the granting of the Council's electric lighting order, 
with the obj:ct of securing clauses for their protection. It was 
resolved that the clauses euggested by the objectors could not be 
accepted, and that the Council's solicitor should take such steps as he 
should consider advisable for the purpose of resisting the claims put 
forth. The Bradford Observer says that in regard to the proposed 
light railways the solicitor to the Council attended with reference to 
correspondence he had had with the solicitor for the British Electric 
Traction Company, from which it appeared thet the company were 
repudiating the uncertaking of their agent, Mr. Paris, to the effect 
that he company would take electrical energy from the Council, and 
also seeking to withdraw from other promises, It was decided that 
such steps should be taken эв might be deemed necessary for the 
purpose ^f procuring the performance by the Traction Company of 
their agent's undertaking to the Council. 


Dublin.—Thne Dublin El-ctric Lighting Company's Bill 
came before the Ex miner of Standing Orders last Thursday, when Mr. 
R. 8. Badham appeared upon a memorial made by the Corporation 
against it. Tne Examiner held tbat in several instances the Bill did 
not comply with the standing orders. It will, therefore, have to go 
before the Btanding Orders Committee of each House of Parliament 
before it can be taken further. 


Gravesend.—The Tradesmen's Association bas 


сост urging the speedy adoption of electric lighting in the 
own. 


Halifax.—The Electricity Committee of the Town Council 
has decided, subject to the approval of the Council, to grant a bonus 
to members of tne staff employed at the electricity works, on the total 
works and management costs, when these are brought below 154. 
perunit. Last year the total cost per unit was 1651. The Oom- 
mittee propose that for every one-tenth of a penny, and pro rata for 
every one-hundredth of a penny, a bonus of £130 be given to the staff 
in the following proportions:—To the chief engioeer, £50; to the 
assistant engineer, £40; to each cbarge engineer (now numbering 
three), £10; and to each driver (at present four), £2 10a. It is sug- 
gested that the scheme be in operation for tbe two years ending 
March 31st, 1901, after whicn it shall be sutj-ct to revision. The 
el ctricity w.)ke now holding the lowest totals in Britain, the Oom- 
mi'tee states, are: —Edinourgo, 1:21; Nottiogham, 1:36; Chester, 
138; Bradford, 143; B utbport, 145; and Leeds, 1 50. Assuming 
that ih- Halifax ou: put should be 1,500,0L0 unite, every one-tenth of 
а penny per unit on costs saved would mean a saving to the Cor- 
poration of £626. 


Hend n —At the last meeting of the Urban District 
Cou.cil, Mr. Robert Hammond was appointed consulting engineer 
to carry out the municipal electricity supply scheme, at his usual fee 
of 5 per cent. on tne cxccated worke. 


Harrogate. — Tne Town Council has accepted various 


tenders for mason’s work, ironwork, &c., in connection with the exten- 
sions to the electric lighting station. 


Hull.—We give the followirg report of the proceedings 
which occurred at last week's Oouncil meeting at some length 
becaus+ we consider the mutter of considerable interest. The report 
3 тн lengthy abstract from the Eastern Morning News of 

ad inst, :— 

Mr. Skinner rose to defend the action of the Electric Lighting 
Committee in accepting tne tender of Messrs. Tnomas Parker, 
Limited, of Wo.verhampton, for two dynamos at а total cost of 
£5,035, in preference to that of Earle's Shipbuilding Company for 
£3,725. Tae task he had before him was a novel and an unusual 
one, but tbe Committee proposed an honest and the only efficient 
solation to the problem which they ventured to place before the 
Council, and which they hoped would be accepted. He had always, 
in his experience of contracte, contended that, all the circumstances 
beiug equal, the lowest te: der should be accepted. But, whilst the 
practico was general, it was always thought advisable and practicable 
tba. when tenders were invited it was on the clear understanding 
that the lowest was not nece:sarily accepted. When the Sab-com- 


mittee looked into the tenders received, they at once saw that with 
the figures which came before them there would be some litis 
embarrassment. He did not wantto make any remarks which would 
reflect on any individuals or cular firm. He had the 
greatest possible regard for those who had control of such s great 
and important undertaking as Earle's Shipbuildirg Oompany. Bet 
this dynamo was one of a type of which there were very few in the 
country. There were, he might say, a thousand dynamo m»ke 
in England (sic), but only а dozen who were recognised a 
capable of making the kind of dynamo they required. 
It was not merely a question of expert knowledge or a 
theoretical understanding of the science of electricity; but 
it was a question affecting the welfare and safety of a very large con- 
stituency. Messrs. Earle had not made any dynamos of tbe electrical 
power the Oorporation required. He had received a circular from 
Messrs. Earle in reply to the statements which had been made as to 
their tender, and he understood that members of the Corporaticn, 
other than members of the Electric Lighting Committee, had also 
received copies. 

Alderman Rollit: Is that so? 

Beveral members of the Council said they had not. 

Mr. Skinner said he enderstood they bad been sent. 

The Town Olerk, at the request of the Council, read Messrs. Earle's 
statement. The company admitted they had not made dynamos of 
so high an electrical pressure as were now required by the Oorpore- 
tion. That was also true, they might say, of some other makers of 
direct electrical macbinery in the country. Messrs. Parker, Limited, 
made their first dynamo of this high pressure for the Wolver- 
hampton Corporation, and their second for the Hall Corporation. 
Mesers. Parker, owing to the action of the Wolverhampton Corpore. 
ticn in giving them the order, had been enabled to create a large 
industry in that town. Therefore, Messrs. Earle asked the Couneil 
to do the same for Hull, and safeguarded them by offering to test the 
machine to twice the working pressure, against the one and a half 
times asked for by the city electrical engineer. They had made 
many successful dynamos and motors, the largest being a 48-inch 
armature dynamo, or only 12 inches less than the Hull Corporation ; 
but Messrs. Parker had not made one of that siz) sntil 
the recent order of the Wolverhampton Oorporation. Eule 
had specially large plant and facilities for making dynamos of over 
1,000 H P , and the best insulating materials on the market ici ird 
chased. No electrical or other engineer oould predict ate 
immunity from breskdown; bat the writers would do everything 
that a scientific staff, skilled workmen, and the finest machine tools 
in the country could accomplish. The city electrical engineer, as an 
expert, had every opportunity of criticising Earle’s design, and of 
visiting their worke as often as required, and of giving expert 
approval to every pennyworth of material built into the machines. 
They had, 16 was pointed out in conclusion, d and made 
nearly 40 successful dynamos and motors of ous siz:s up to 
250 KW, and had received “ repeat orders from the Admiralty, the 
Great Eastern Railway Company, the Dominion Atlantic Railway 
Company, and Emprez: Nacional, Lisbon. 

Mr. Bkinner, resuming, adduced instances in support of his conten- 
tion that it was not always the practice to accept the lowest tender. 
In work of that kind attention was paid rather to the class of work- 
manship. Mr. Skinner added that he had received a letter from the 
city electrical engineer giving reasons why he advised the Committee 
in favour of the acceptanoe of the Wolverhampton tender. Mr 
Barnard wrote :— 


In the first place, I &dvise the Committee to pass over the lowest tender, on 
the ground that Messrs. Earle have no experience in the manufacture of large 
high tension dynamos, and very little experience in the manufacture of dynamos 
at all. Istiil feel very strongly that the Council will be taking a very serious 
risk of failure if they accept the tender of any tirm, local or otherwise, who 
have so small an experience in this work, when 1 consider tbat it is absolutely 
necessary that these machines should be in thorough working order before 
Christmas. I do not pretend that the firm whose tender I recommend you 10 
accept is the only firm who could do the work. There are many first-class 
dynamo makers who could do it, including all the others who submitted tenders 
on this occasion. Messrs. Earle cannot, however, claim to be first-class dynamo 
manufacturers as yet, for, though they say tbat he have made nearly 
40 dynamos, I belicve that these have all been small low tension machines, 
and even the one biggest machine that they olaim to have made I believe 
is not yet finished. and has not, therefore, been proved to be successful, Messrs. 
Farle have also circulated a letter purporting to contain statements made by 
you and myself to them. Personally I disclaim responsibility for the statements 
there made, which 1 have no recollection of having made to any representative 
of Earle's Company. They are, in the main, arguments which I used in sub- 
committee, when no reporters were present, but there are several statements 
among them which I 7 certainly not have published, as I consider that it 
would be unfair to other firms involved to have done so. Again, in this 
morning's paper Messrs. Earle state that the largest dynamo they bave made is 
considerablywsmore than half the size of the dynamos required by the Corpora: 
tion, and quote the relative diameters of the armatures in support of this. The 
diameter of the armature is, however. only one factor in determi ing the 
output of a dynaino, and, according to Mr. Willatt's statements to me, the 
machine in question, when finished, will only have an output of 200 KW., as 
against the 460 Kw. specified for the Corporation machines. In conclusion, I 
regret exceedingly that I cannot recommend you to accept Messrs. Earle's 
tender, and so keep the work within the city, but I am satisfied in my own mind 
that it would be unwise to do во, and that in all probability the difference in tho 
prices quoted would be more than outweighed by tbe advantages of placing the 
order with à firm who have proved by experience that they can make these 
machines as they ought to be made. 


Mr. Millington seconded the resolation. 

Mr. Porter moved, as an amendment, that the tender of Earle's 
Shipbuilding Company be accepted. Messrs. Earle had pledged their 
reputation as engineers, and that was sufficient for him, and he was 
satisfied if they placed the order with them, they would get as good 
a machine as could be built by anyone. He had consulted with 
experts, who told him that the company would be able to execute the 
work, or they would never have tendered for it. If the Corporation 
of Hull refused to entrust the work to Mesers. Earle, could they 
expect other Corporations to place work with them ? 

Mr. Feldman, in seconding the amendment, said that Mr. Skinner's 
knowledge of dycamos was about equal to his and other memberi 
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who had had no practical experience, and he did not think they need 
attach any importance to his technical argaments. He pointed out 
the important fact that Messrs. Erle had bad contracts given them 
by the Government, and they had given eatisfaction, but what would 
bs the impression in the minds of the country and the Government 
if the Corporation of Hall were not willing to give them a contract 
for only £4,000? The electrical engineer, in his report, did not say 
the firm were incompetent nor incapable of doing the work. Mr. 
Skinner's remark that there were not men in Hull who could do the 
work was a refi:ction upon the working men of the city. The Oor- 
poration ought to have sympathy with a firm that bad had a chequered 
career lately, not on account of their bad work, but rather on account 
of their too excellent work, ani they ought to encourage them ia a 
new industry which might be the means of employing a large number 


Mr. аа dris , d rir of ys Electric aii gre 
mittee, that he felt com to oppose the mioutes. Не the 
respect for thei: chairman and for their engineer, but hs 
latter's suggestion in committee as strongly as he could, 
be was sure that if they accepted Messrs. Parker's tender they 
wasting an excessive amoant of money, and, at the same 
doing an irreparable injury to one of the leading firms in Hull. 
not think it fair to assume in argument that if Messrs. Earle 

work it would be a failure. He thought the same dis- 
might be applied to the other firm. 

Mr. Holder said Mr. Willatt, Earle’s chief electrician, was a moat 

man, aud he, of all the men in England, was selected 
tome years ago to advise the Electric Lighting Committee on some 
porchases they were making. The engineer was all right ae a station 
engineer, but he was not supreme. The man who could work au 
electric station easily could not make a dynamo. When Mr. Willatt 
ssid he could make a dynamo, he would sooner take his word than 
that of the engineer. The making of an efficient dynamo simply 
meant workmanship, enough copper, and proper insulation. Messrs. 
Кепе would make dynamos that would run as well as Messrs. 
Parker's all over the world. If they gave the local firm the order 
they would create an iadustry that would b» a credit to the city of 
Hall. There was a great chance to do a good thing for Hull, and they 
ought to seix3 it. 

Mr. Skinner, in reply, referred to the difference in the experience 
of the two firms. 

The amendment was carried by a large majority. 

Th: following letter from Messrs Earle's Company was priated ia 
the Eastern Morning News for February let :— 

M the meeting of the Hull Chamber of Trades on Tuesday night last Мг, 
Councillor J. Brown is reported to have said, when asked why the Corporation 
Electric Light Committee had rejected Earle's Company's tender for dynamos, 
though the lowest, that Earle’s had hitherto only made dynamos of half the size, 
and that not even the whole of the dynamos are executed by Earle's them- 
celves. This statement is very misleading. The largest dynamo made by 
Earle's is considerably more than half the size of the dynamos required by the 
Hull Corporation, the largest dynamo made by Earle's having a 4v-inch dia- 
meter armature. The Corporation's will be 60-inch diameter, and Earle's have 
special plant for making much larger ones than these. The dynamos are de- 
signed, the patterns made, and the dynamos machined and constructed at 
Earle's, bot all the materials, rolled copper bars, in-ulating channels, &c., are 
parcbased from other firms, as they are by all other mat ers of dynamos in this 
country; in fact, some of the principal dynamo makers have not even a foundr 
like Earle’s, and get all their iron castings from outside people. Earle'à speci- 
fication allows for the co npleted machin-s to be tested to twice their workin 
Pressure, nst the one and a half times asked for by the city electric 

. Moreover, the difficulties of construction and their remedies are 
known to electrical engineers to-day, and are weil provided for by Earle's Com- 
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EARLE's SHIPBUILDING AND ENGINEERING Comrany, LiMiTED. 


Italy.—A concession has been granted to a Milan syndi- 
cate to utilise the water-power of the Rivers Ticino and Moesa in 
the generation of electrical energy for lighting and power purposes. 


laneaster.—At the Town Council last week Mr. Bowness 
against the Corporation ting £1 per week to Mr. 

ogg a ary electrician, while pepe in with the Imperial 
Ysomanry in South Africa, but nobody supported him. A tender 
Em for a refuse destructor on which £14,700 will be 


letds.—A report on the electric lighting undertaking, 
prepared by Mesers. Hopkinson and Talbot, consulting electrical engi- 
neers to the Leeds Corporation, was issued last Friday to the members 
of the City Council. The present plant in the premises ia Whitehall 
Road, they state, is capable of ing with a maximum load of 
000 ки. The maximum demand last year was 1,500 xw. In the 
coming year it will probably rise to 2,250 xw. “There is, therefore,” 
the report continues, "ample margin of power in the plant now 
installed, and if domestic lighting only were contemplated, little 
capital expenditure would be necessary in the course of the next two 
or three years, except for cable extensions as need arises. The unite 
told in 1898 were 1,200,000, and it is probable that this year they will 
number about 1,800000. When your present plant gets loaded up 
to ite fall working capacity of 3,000 xw. you should be selling cur- 
rent at the rate of 2,400,000 units per annum, if the same proportion 
catinaes to hold. . . . . 

“On a sale of 2,400,000 units, therefore, you must charge 32d. per 
mit to pay your way. When the sales exceed this, you will have 
to increase your plant. The standing charges will then be increased, 
bot not in proportion to the increased output, and a further reduc- 
tion in will be possible. Sach reduction will, however, certainly 
be and in our opinion you may regard 34d. as the lowest 
Pis to domestic lighting. This price compres favourably with 

ighting. compares favoura 
that charged in other cities. ý : 
The intention is to expend the balance of £5,000 which is 
expected this year on the replacement of the defective rubber cables, 
the total cost of which will be, we understand, about £25,000.” 


Oa the question of the supply of electricity for power, Messrs. 
Hopkinson and Talbot state:—" Broadly speaking, the us»rs of the 
power in а city like Leds may be divided into twoclasees. Throug u- 
oat the businzes districts of the city there will з places where motors 
could be used with advantage for such purposes аз working hoists 
and fans, driving small tools, or prin; ing machines, ani for other 
light work. М ога such as thes» would b: of small ss), and they 
would Ъз scittered over a considerable area compared with the total 
horss-power. Oni the other hand, there sre certain districts—the 
manufa^turiog centres of the town —whera power is usad continuously 
aud on a large scale for manufactariig purposes. Ia such a district 
the motors will Ъз of much greater siz `, and large amounts of power 
will bs concantratei on a small ares. Таезе distric:a are situated in 
the cutar parts of the town. Taese two classes of dsmand, which 
may, perhaps, be called the domestic and the manufacturing, must 
b> treated in different ways. To properly serve the first it is necassary 
to have mains capable of distributing power laid over a large area, во 
tbat the Corporation may bs ia a position to say to their custom зге 
that power cin Ъз supplied for light work, and to supp'y it without 
delay. The lighting maias, if of sufficiant capacity, aud if supplied 
with a type of current suitable for power distribution, may wall be 
used for this purpose, for the motors wouli b» for the most part so 
small as not to interfera with the efficiency of the lighting. Bat 
whether the lighting mains be used, or fresh distributors bs laid, it 
may be raid that the existence of a considerable distribating natwork 
is essential both to the creation cf а demand for power for domestic 
pu'poses, and to the satisfactory supply of that demand. With 
manufacturers’ power it із different. Ita man decides upon working 
a factory, employing 20 н.р. and upwards electrically, it will in many 
cases pay the Corporation to lay him special maias for that purpose, 
and on the other hand, the deliy attendant upon this procedure will 
not much matter to him. At the same time, sacha factory could not 
well be worked from the lizhting mains owing to the disturbancs of 
the lights which might ensue. Іс should Ъз noted in this connection 
that motors will, ia general, cause more disturbancs of the lights ia 
an alternate current system, if worked off tbe li;htiog distributors, 
Ша in a continuous current system, other things being equal in the 
Wo cases. | 

“ Looking first at the question of supplying what wa have called 
domestic power, we may say at once that we delieva a good deal can 
be done in this direction without any change in the present plaut. 
There are scvoral single-phase alternating current motors cn the 
market whic’ will d » fairly well for апу purpose ia which it is not 
necessary to start on a load. They have certain disadvantages 
bssides that of being unable to start loaded; in: fliciency they are not 
equal either to polyphase motors or to coatinaoas motors, and further, 
а comparatively small sccidental overload will pull them up. Still 
in many cases these defects would not be very impor:auc, and we 
consider that in a field limited by its inub:lity to start load +d, the 
single-phas- motor can do all that is required. Broadly speaking, it 
may be said that where a fast and loose puliey can Ъз used, the 
single-phase motor can д › the work almost but not quite as well as 
ths polypbase motor. 

„We have considered in what way power can bs distributed 
throughout the city for all purposes unlimited by the condiions which 
determine the field of operation of single-phase mot. rs. Practically, 
two methods of doing this are available. Th. first, which is from an 
engint ering point of view the most satisfactory, is to fe: d con'iauoue 
instead of alternating currente into the exieting distributors. The 
change, would, however, bs so costly that we cannot n commend you 
to make it. We have found that an immedi (te capital expenditure 
of upwards of £50,000 would be required for the purpose. 

· “ Тһе question at issue is whether you should leave things as they 
are, contentiog yourselves with extending as far ag may be the use of 
single-phase motors; or whether you should change over to two- 
phase distribution. Ia the latter case you gaia in being able to 
supply power for all purposes, including such as require the motor 
to start on a load, and the public gaia toa precisely similar extent in 
the convenience of having such power at their disposal. Against 
this must b> set an expenditure which we may say wich certainty will 
be bstween £10,000 and £20,000, and the trouble and inconvenience 
attendant upon a change of system. The answer to the question 
must obviously depend on the number and siz» of machines in the 
city which cannot be properly driven by single- phase motors. 
The only objection which can Ъз fairly urged against the two- 
phase alternating current system is that it is not satisfactory fur the 
direct supply of arc lights. Іс will be necessary, therefore, if it is 
desired to light the streets by means of aro lignts, to lay separate 
mains for the purpose, and to supply them with continuous current. 
This may be done either by means of rotary converters or by means 
of special arc machines driven by alternate current motors. The 
method to be selected would depend upon the number and distribu- 
tion of the lighte. It should be mentioned that in America it is 
common to have separate machinery and mains for the street arc 
lights even where a continuous current system of distributing mains 
is available, so that this disadvantage is not in practice felt to be of 
much importance. It certainly does not, in our opinion, outweigh 
the other advantages attendant upon empioy ment of such currents in 
your case. Of course, for street lighting by glow lamps alternating 
currents are perfectly satisfactory.” 

Additional electric mains for ligbting purposes are to be laid in the 
Burmantofts district at a cost of £4,600. 

A deputation from the Corporations of Stalybridge, Hyde, Mossley, 
and Dakinfield, last Thursday, visited the electric lighting 
station in Whitehall Road, and the tramway electric generating 
station at Orown Point. 


London—LAuBETH.— The Highways Committee of the 
Oounty Council, reporting upon the applications, of which notices 
have been given, to amend several electric lighting orders, stated that 
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the area of supply in Lambeth, where the order had been transferred, 
was mall. inclue ing Westminster В :ійсе Road, and so much of the 
parish of Lambeth as lies north of that road. We think it dəsir- 
Able,“ continued tbe Commit’ee, that, as the company to which the 
Vestry's order was transferred is now applying for an extension of its 
powers with regard to the remainder of toe parish, tbe c mpany 
should be placed under the same obliga'ions, as regards the whole of 
tbe parish, as it would have been if the transferred order had been 
granted to it in the first instance. The order incorporates certain 
specified clauses of the Electric Lighting Olauses Act, 1899, i-stead 
of being in the form in which orders relative to London areas have 
been granted to companies, and Westminster Bridge should, follow- 
ing the usual practice as to bridges, be specifically excluded from the 
area of supply." It was recommended that the Board of Trade be 
asked to so amend the Lamb-th (part of) Electric Supply Order, 
applied for by the South London Electric Sepply Oorp: ration, as to 
lace tre company unc er the same obligations, as regards the area 
included in that order, as (созі the order bad in the first instance 
been granted to the company itself. This was agreed to. 
Newineton Vestay.—The Electric Ligh iog Committee 1а: week 
present d а very satisfactory report, and submitted a return to prove 
that all doub s as to the success of the undertaking had now been 
removed, and tbat the deferred system for the repayment of capital, 
as approved by Her Majesty's Treasury, would enable the Vestry by 
the end cf 1902 to provide such a sinking fund out of profits towards 
the msintenance of macbinery and the station as would ensure the 
ratepayers from ever being called upon to contribute towards its 
support. The Ocmmittee reccmmended: “That a circular letter be 
addressed to the consumers, thanking them for the support they have 
accorded to the Vestry's electric lighting undertaking, and explaining 
that, with the additional plant decided to bs provided for the station 
rendered necessary by such support, the Vestry will by Micbaclmas 
next be enabled to meet an increaeed demand upon the station 
during next winter, equivalent to 11,000 8 СР. lamps.” In proof of 
the great development of the undertaking, it was mentioned that in 
the June quarter of last year the customers’ accounts amounted to 
only £36 16s. 2d., whereas they amounted for the last quarter to 
£1126 118. 9d The motion was agreed to. | 
Drrrronp.—At а meetirg cf the Committee cf consomers 
appointed to consider the best means of obtaining redress in the 
matter of the electric light supply in Deptford,on Thursday last 
week, it was resclved to senda letter to the Oounty Oouncil, detailiog 
the alleged irregularities of supply, and calling upon the Council to 
take steps in the matter. A similar request has been made to the 
Greenwich Board of Works. 
1вынатон.—Тһе County Council last week consented to the raisin 
of l.ans of £38,000 and £10,000 by tbe Vestry, out of £56,261 an 
. £13,200 for which its sanction was requested, complained that the 
Vestry bas not supplied full particulars of the works contemplated. 
The Veetry resolved to ask the Finance Committee of the County 
Council to rec:ive a deputation from the Finance and Electric. ty 
Committees ot the Vestry in order to settle the matter. 
LmuaeHovusm.—The Works Committee reported to the District 
Board of Works on a clause which the Thames Conservancy wished to 
have inserted in the Board's electric lighting order, for the protection 
of the rights snd privileges of the Conserrators. The Board cən- 
sented to the insertion of the clause referred to. The Committee aleo 
reported that the clerk laid before them a statement of objections 
which the County of London and Brush Provincial Electric Lighting 
Company, Limited, bad made tothe Board of Trade against the grant 
of an electric lighting order to the Board; and it was recommended 
that the Board direct as follows, viz. :— (a) Phat a letter be addressed 
to the chairman of the Whitechapel District Board asking him to 
convene an early meeting ef the conference upon the subject; (b) that 
the Vestries of Mile End Old Town and St. George-in-the-Esst be 
asked if similar objections have been made to their applications ; 
(c) that the Boara's Parliamentary agents be asked to inform the 
Board cf Trade that the reply to the objections will be forwarded as 
early as possible. The recommendations were approved of. 
MARYLEBONE —As an outcome of the recent deputation to the 
Presid: nt of the Board of Tr de, respecting the irregularity of the 
service in Marylebone by the Metropolitan Electric Supply Company, 
proposals are before tbe Vestry to the eff. ot that notice be given to 
all parties concerned that the local vestry intends to apply for a 
provisional order for generating and supplying electricity to the in- 
habits of the district, and that the necessary steps should be taken to 
invoke the aid of the Board of Trade with а view of bringing about 
ап immediate reduction of the “exorbitant prices” charged by the 
Metropolitan Electric Sapply Oompsny for current in this parish. 
BHOREDITOH.—The Finence Committee at a meeting of the 
Vestry on Taesday reported having N considered the question of 
providing the initial capital cx penditure in connection with the pro- 
posed extension of the lighting system to the Haggereton district. 
On the recommendation of the Committee, it was decided to make 
ат plication to the London County Council for sanction to а loan of 
£32 095 for buildings and £63,005 for machinery and plant, making 
а total cf E96, COO, which was the amount of the estimate cf the 
consulting engineers. Mr. Mansfield Robinson, clerk to the Vestry, 
reminded the authority that the Parlismentary Committee had sought 
to organise opposition to the Bill promoted by the County of London 
and Brush Provincial Electric Lighting Oompany to authorise the 
laying of mains through different districts so as to connect together 
the company's generating stations. Since then the Battersea 
Vestry bad forwarded an invitation for two representatives to attend 
a conference of local authorities to consider the question of taking 
united action in regard to the company's Bill. Under the circum- 
stances the Parliamentary Oommittee tbought the Vestry should 
appoint representatives, and it was decided that Mr. N. Moss and Me. 
J. G. Olark should represent the authority at the conference. The 
Lighting Committee reported that they had been requested to lay 


mains through the Canal Road, and they recommended that the work 
should be carried out at an estimated cost of £900 The recommends. 
tion was adopted. Mr. N. Moss, chairman of the L'g ting O mmittes, 
informed the Vestry that success had atter d-d the vell-inking opera- 
tions, and that the well had be:n sunk to а depth of 362 fe+t. After 
a week's trial the output of water was found to be 6,000 rallons per 
hour, which was the maximum guaranteed by the contractors, and 
Since then that hourly quantity had been exceeded. | 

BenwOompsEY.—Taoe Vestry on Monday resolved to ta 
peti ion against the Bill promoted by the County of London 
and Brush Provincial Electric Lighting Company to authorise the 
company to link up its generating stations by mains laid through 
intervening districts. 

Gloucester.—Mr. T. Duesbury, of Olerkenwell, bas 
been appointed assis ant engineer at the electricity supply works 

Lud low.— At the monthly meeting of the Ludlow Town 
Coun: il on the let inst., it wae resolved up- the recommendation of 
the Electric Lighting Committee to call in Mr. Enright, of West- 


minster, to confer with the committee on the question of an electric 
lighting scheme for the borough. 


Malton.—The District Council is desirous of imposing 


conditions upon the Northern Oounties Electric Supply Association, 


increasing the compaleory area of supply and reducing the maximum 
charge, to which the association declines to accede. The Ooancil 
has decided to ask the Bard of Trade to enforce its request. 


Malvern.—The D strict Council has been advised by 
Mr. R. Hammond to carry oot an electric lighting scheme at an 
initial cost of £30,000. Mr. Hammond lectured on the subject at 
Malvern last week. 


Maachester.—A failure of the electricity supply occurred 
on Monday, lasting from 5.30 p.m. to 6 30 p.m. 


Margam.—The Urban Council will hold a special meeting 
on Monday to discuss whether to oppose the scheme of the South 
Wales Electrical Power Distribution Company. 


Musselburgh.—At a special meeting of the Town 
Council on the 31st ult. an agreement was signed with the 1 acis 
of the proposed electric light and traction schemes for bargh. 
The town will have the option of purchasing the system as a going 
concern at the end of 14, 21, or 28 years. An arrangement was made 
so that the electric lighting and tramway schemes can be taken over 
by the town at the same time. A resolution was adopted approving 
of the schemes. | 


Newport (Mon.).—A special meeting of the Town 
Council has been convened for the 13th inst. to consider whether to 
petition against the Bill of the South Wales Electrical Power Dis- 
tribution Company. A meeting of the Mormouthshire Oounty 
Soroa has also been convened, the same business figuring on the 
agen к и 

Northumberland County Asylum.—The Finance 
Committee of the Oounty Oouncil recently recommended that appli- 
cation be made to the Local Government Board for pomer io borrow 
£8,500 for the electric lighting of the Asylum. The report was 
adopted by the Ooundil. 


Өгшөге Valley.—The Board of Trade thas renewed the 
Ozmore Valley Electric Lighting License, 1892, for a period of ons 
year from September 16th last. 


Oswestry.—The Local Government Board has refused 
the application of the Town Oouncil for sanction to borrow £18,000 
for the purchase of the un of the Oswestry Electric Light 
and Power Oompany, Limited. 


Ross.—The District Council last week decided to give its 
consent to the Ross Electric Light and Power Company, Limited, 
to be promoted by Mr. J. Parker, of Hereford, city. surveyor. 


Switzerland.—The “Motor” Gesellechaft, of Baden, 
Bwi! s srland, is projecting a scheme to utilise the water power of the 
River Aare, near Dottingen, in the generation of electrical energy. 
Іс is estimated that 10,000 н.р. will be available. 


Walker.—The District Council has received a report of 
its Committee on tbe Bills ose by the Newcastle-apon-Tyne 
Electric Sapply Company and the Tyneside Electric Power Company, 
to the effect that terms can be arranged with one of the above com- 
panies which will be beneficial to the Ooarcil, and that a sub-committee 
has been appointed to consider the matter. 


Worcester.—It has been reported to the City Council 
that a clear profit of £90 has resulted from the supply of electricity 
in 1899. The Council is to be congratulated on this long-noped-for 
success. | 


ELECTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Berlin.—The Berlin correspondent of the Standard says 
that a memorandum on the extent to which physical experiments are 
affected by the working of electric tram lines has just been laid 
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before the Reichstag. It was compiled in the Imperial Institute for 
Physico-Tecbnical Experiments, and ie to the following effect :— 

The hension that magnetic and electrical operations would be disturbed 
5y tbe electricity borne on overhead wires bas, unfortunately. proved to be well 
founded. The first signs of such disturbances were evident directly this mode 
of looomotion «as started on the circular railway, though this was 4 kilometres 
from the Institute. As the overhead wire system was extended, and the nearer 
it approached, the more marked became the disturbing effect, It can safely be 
said that, without the protective measures which the managers of the Institute 
had to take for its immediate surroundings, the use of the magnetic needle would 
dave become next to an impossibility. 

The Sandard representative writes that It might be worth con- 
sideriny whether it would not be advisable to remove an institution 
of the kind to some spot far from all trams and railways. At present, 
out of regard to the position of the Potsdam Observatory, electric 
trac'ion is not adopted on the Wannsee line. The time will surely 
come when such considerations will not be allowed to interfere with 
publie traffic. Probably it will be left toscieatifio men to devise а 
means of averting disturbing in flaences of the kind referred to in the 
memorandum. It is to be he ped that they will succeed, or the 
interests of scientific institutions may ultimately be overridden by 
ths convenience of the public.” 


Hall.— The Corporation kas arranged with the Electric 
Raileny and Tramway Oarrisgo Works Company to convert five 
tmilers into motor cars. It is stated that the cost will be £300 
per car. 


Manchester and Liverpool Railway.—The Parlia- 
mentary estimates for the construction of the proposed Manchester 
and Liverpool electric express railway place the total cost of the 
tebeme at £1,750,000. The estimates give the length of the railway 
from Deansgate, Manchester, to its termination at the Blue Ooat 
Hospital, Liverpool, as last over 34 miles, The railway throughout 
Will be constructed as a doable line. The principal items in the esti- 
mates are— stations, £67.600; land and buildings required to be 
барп (310 acres), £451,600; permanent way, 18.000 per mile, 
£621,450; viaducts, £175,300, and contingencies, £117,940. The 
acheme is proposed to be carried out by a company with a share 
capital of £2,000,000, and a loan capital of £666,000. 


South Staffordshire.—At a meeting of the Wednesbury 
Town Ooarcil on Monday the General Purposes Committee reported 
that they had received a communication from the Board of Trade on 
the electrically-equipped portion of the South 8. ff rdshire tram- 
ways, and that the report was of a satisfactory nature. The Board 
intimated that they had renewed the use of electrical traction fora 
rad эш, of four years without prejadioe to the rights of the 

ednesbury Corporation ander the Tramways Act, 1870. 


Wirral and Mersey Railways.—At a special meeting 
QÈ Ve thareholders of the Wirral Railway Company held at Ohester 
On Vondsy, it was resolved that the shareholders approve of the Bills 
to wok the Wirraland Mersey Railways by electricity. 


TELEGRAPH AND TELEPHONE NOTES. 


Bournemouth Telephones.—The Corporation wishes to 
Jain with the Association of Municipal Corporations in a considera- 
tion of the question of establishing a municipal telephone service. 


Edinburgh Telephones.—At lest, week's Council meeting 
the town clerk said that the Lord Provost and he had signed a tele- 
phone agreement that morning. Ons clause had been added to the 
eff ct that in the case of the Government taking over the telephones 
before the end of the pericd of 1911 the clause about their taking 
over the apparatus did not hold. They were not going to compete 
with the Government, 


Glasgow Telephones.—At last week's meeting of the 
Üorporation of Glasgow the Telephone Committee gave an account of 
their work, and submitted recommendations pee to the estab- 
lishment of a municipal system of telephonic communication. The 
committee were able to state that they had secured a satisfacto 
adjustment of the terms of a license from the Postmaster- General, 
024 they  commended that the license as now adjusted should be 

accepted by the Corporation. They aleo recommended that the Oor- 
poration should authorise them, in consultation with their expert 
adviser, Mr. Bennett, to prepare and submit for consideration а 
scheme, with the necessary estimates, for carrying the license into 
efect The recommendations were unanimously adopted. The 
North British Daily Май considers that the Postmaster-General lays 
down stringent conditions for the maintenance of his authority and 
the protection of his privileges. The license will ran from February, 
1900, till the end of 1913, and the area of the Oorporation system 
will bs co-extensive with that of the National Telephone Oompany. 


Imperial Telegraphic Communication.—At last week’s 
monthly meeting the Liverpool Chamber of Commeroe it was 
reported that copies of the resolutions passed at the meeting held on 
December 11th, when Bir E. A. Bassoon, Bart., M.P., addressed the 
Chamber on the subject of Imperial telegraphic communication, had 
been sent to members of the Oabinet, members of Parliament for 
Lancashire and Ohesbire, and all the Chambers of Commerce of the 
United Kingdom. Acknowledgments had been received from the 
Cabinet, promises of support from many of the members of Parlia- 
ment communicated with, and poe of co-operation from the 
Woe chambers, vis., Leeds, Huddersfield, Halifax, Birmingham, 

otverhampton, Leicester, Bristol, Newport, Plymouth, Dundee, 


Middlesbrough, Batley, Waleall, and Kidderminster. The London 
Chamber suggested that the mat er should ba brought forward at the 
Congress of Chambers of the Empire, and the Hull Obamber sug- 
gested that it might be discaesed at the mecting of the Associated 
Ohambers ia March. Consideration of resola ions was promised by 
the Manchester, Glasgow, Oardiff, Dadley, and Bary Onam ers. 


The Pacific Cable.—In the House of Commons last week 
Mr. Hogan asked the Sacretary for the Oolonies whether he was aware 
that the dilatory proceedings of the Pacific Oable Board had occasioned 
considerable disappointment and dissatisfaction in the Oolonies con- 
cerned, and whether he could state the position in which this important 
Imperial undertaking now stood. Mr. Obamberlain replied that the 
Pacific Oable Committee hsd held two meetings, and was making 
inquiries with a view to the settlement of a definite scheme. Those 
inquiries, relating as they did to technical questions, necessarily 
took time, but he had no doubt that there would be no avoidable 
delay. Mr. Hogan also asked whether certain concessions had recently 
been granted to the Estern Telegraph Company as regards the open- 
ing of independent offices ia the Australian capitals in connection 
with their propose! new cable from South Africa to Australis, and 
whether there was any ground for the apprehen ion that these con- 
cessions would seriously affect the fioancial success of the cable that 
was about to be laid from Canada to Australia under the auspices of 
the Imperial, Canadian, and Australian Governments. Mr. Onamber- 
lain repli. d that the application of the Eastern Telegraph Оотюрапу 
was, he understood, under consideration of the Australian Premiers 
at their conference last week, but he had not yet been informed 
whether they had arrived at a decision. The bearing of the applica- 
tion on the prospects of the Pacific cable would, no doubt, have been 
carefully considered by them. 


The Outlook has the following: — We are glad to learn on 
undoubted authority that the difficulties foreshadowed in some 
London journals as likely to arise between certain Australian 
Government and the Pacific Oabie Board have been removed 
—had, indeed, been removed before any published statement 
appeared. The Eastern Telegraph Oompsny endeavoured, as 
it was bound in the intereste of its shareholders to do, to secure 
from the Australian Governments privileges as regards the transit 
of messages overland in Australia which must have militated 
against the suc:ess of the Pacifis cable enterprise; bat the 
Australian Governments having fully ascepted the principle of а 
cable jointly owned and maintained by the contributing States will, 
we may be sure, be parties to no proposals designed to delay acd 
minimise the success of this joint enterprise. We are glad, also, to 
be assured that the members of the Pacific Cable Board are now one 
and all animated by a desire to push forward the project with all 
possible speed. Is cannot come too soon.” 


The South African Telegraph Service.—Last week, in 
referring to the interruption of the East Ooast of Africa cable 
between Mczambique and Lourenz) Marques, we quoted a notice 
which had been círculated through the press (about the end of 
January) to the effect that the East Coast cable had been repaired on 
January 12th, and that due notice was given of this by the Iater- 
national Bureau of Berne on the 13th. This press notice purported 
to be made on the authority of the Eastern Telegraph Oompany, and 
last week we questioned its accuracy, as in the official Berne journal 
of January 25th this ca»le is described as being still interrupted. 
In the Berne circular dated 1st inst. & notice appears to the effect 
that the cable in question, interrupted on D.cember 17th, was 
repaired on January 12th and 26th. From this it would appear that 
there has been another breakdowa on this line, subsequent to the 
12th, of which the Bureau at Berne was not aware. Woether tois 
be во or not, it is clear that some failure to report has existed, either 
on the part of the Eastern and South African Telegraph Oompany, 
or on the part of the Bureau Iaternational of Berne. 


Telegraphic Interruptions and Repairs:— 


E 


CABLE. Down, Reps red, 
West INDIES : | 
Jamaica-Oolon oe coe 200 June 90, 1899 eot ete 
Trinidad-Demerara (1891 dupli. | 
cate) eee 09е . tbo Oct. 28, 1899 [YII ефе 
Cayenne-Pinheiro [IIl eee eee Oct. 11, 1899 obe ete 
Latakia-Oyprus see .. , June 20, 1899 ... ete 
Tarifa-Tangier abe [TID bee Jan. 2, 1900 eee es 
LANDLINES. - 
изт Inpies :— | 
Communication with Les Cayes 
(Haiti ) eee eee ete eee Nov. 21, 1899 eee А [11 
Bourn AFRICAN :~— 
Commanication with Mafeking 
and beyond eee eee Ost. 13, 1899 . TY) 
Communication with all offices 
beyond Orange River ... *. Oct. 18, 1899  ... ete 
Communication with north of 
Mooi River (Natal) T „ Oct. 22, 1899 ... ТЫ 
Communication with Oolombia .. Oot. 23, 1899  ... eue 
Communication with — Valentia 
(Venezuela) TD ees . Nov. 18, 1899 ... eee 
Communication with all towns cf 
United States of Colombia beyond 
Baenaventura ... 25 ... Jan. 22, 1900 “ee 
Saigon-Bangkok es eee Jan. 25, 1900 TIS Feb. 2, 1920 
T a aie we. Feb. 7, 1900 bis 
Berena-Velparaiso ... „% Јап. 16,1900 ... ese 
Rome- Pera 2e ee .. Feb. 2, 1900 ... Feb. 4, 1900 
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Telegram Censorship.—In the House of Commons 
last week Mr. Lloyd Morgan, on behalf of Mr. Bainbridge, asked the 
Secretary to the Treasury, as representing the Postmaster-Ganeral, 
whether any censorship was exercised with regard to such outgoing 
telegrams from England to Africa as might be likely, directly or in- 
directly, to carry information to the enemy. Mr. Hanbary, ia reply, 
said :— Under Article 8 of the International Telegraph Convention 
each Government reserves to itself the power to susper d wholly or 
in part the service of international telegraphs upon condition that it 
immediately advises each of the other Governments’ party to the 
Oonvention. Notices have been issued under this article suspending 
code or cipher telegrams and applying the caneure to other telegrams 
from or to Zanzibar, Seychelles, Mauritius, Madagatcar, British East 
Africa, German East Africa, Mozambique, Delagoa Bay, Rhodesia, 
British Central Africa, Orange Free State, Transvaal, Cape Colony, 
and Natal. All such telegrams have to pass the censor either at 
Aden or at Cape Town. 


Telephone Communication in Switzerland. — The 
Swies Government is farnishing a guarantee in connection with the 
projected Lugano-Zurich and Bellir zor a- Lucerne telephone lines. 
Work on the erection of the same will shortly be started. 


The Telephone Service.—The National Telephone 
Company, Limited, has issued the following notic3 to its Loadon 
subscrib2rs re last week's snowstorm :— 


The company regrets to have to inform its metropolitan subscribers that the 
snowstorm of yesterday has caused а partial dislocation of the London Tele- 
phone Service. No effort is being spared to get the s-rvice restored, but as it 
will take some little time before this can be fully accomplished, the company 
trusts that its subscribers will accord to it as much forbearance as possible. 
During the past four vears the company has been using its utmost endeavours, 
but without success, to induce the London County Council to consent to the 
wires being put underground. Had the County Council done so the present 
trouble would not have occurred. 


Tunbridge Wells Telephones.—At Wednesday's meet- 


ting of the Town Council the following scheme for municipal tele- 
phones, the area to be extended to serve several Kent and Sussex 

8, was brought up in the report of the Telephone Committee, 
which was as follows :— 


The Telephone Committee beg to report that they have carefully considered 
the subject of the establishment of a competitive telephone servic *, and that 
the result of the canvass which has been made for subscribers to such a service 
has been very satisfactory, and proves the need of a competitive service ata 
lower tariff than that charged by the National Telephone Company. The 
Committee, therefore, recommend the Council to proceed at once with the 
application for a license to the Postinaster-General, and to make the following 
suggestions to him:—(l) That such license should be for 25 years; 2 that the 
аген to be served by the Council be the whole of the National Telephone Com- 
pany's local area, together with the parishes of Withyham. Mayfield, Ticehurst, 
Goudhurst, Horsmonden and s» much of the parishes of Brencliley, Lamber- 
hurst, Wadhurst, Frant, Rotherfield. an4 Speldhurst, as are not included in the 
National Telephone Company's local area; (3) that the maximum charge for 
telephone service be as follows: Tariff No. 1, an annual payment (in advance) 
of 45 175. 6d. to cover an unlimited number of calls. Tariff No. 9, an annual 
раз peal (in advance» of £8 10s., with a toll of 1d. per call payable quarterly or 

alf-yearly, 1,140 id. calls (about 31 per working day) would mean a payment of 
£8 10s. + £2 78. ба. = £5 175. 6d., the saine as under tariff No. 1. Calls in 
excess of 1.140 in the year to be charged 1d. each. Tariff No. 8, an annual pay- 
ment (in advance) of £2 10s., with a toll of ld. per call payable quarterly or 
half-yearly. 810 14. calls (about 21 per working day) would mean a payment of 
£2 10s. + £8 75. 6d. = £5 17s. 6d., the same as under tariff No. 1. Calls in excess 
of 810 in the year to be charged 14. each. The above rates to cover lines up to 
one mile in actual length from the nearest switch-room. Any excess distance 
over the mile to be charged at 10s. per annum per quarter mile or fraction 
thereof, no addition being made to the toll charges. The Committee aleo 
recommend the Council to authorise them to proceed in anticipation of the 
grant of the license, and to obtain specitications and tenders for the necessary 
works, the Committee laying the same before the Council in due course, 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—February 28th. The Tramways Committee 
wants tenders for four electrically-equipped tramcars. See our 
“ Official Notices” this week. 


Bath.—February 12th. The Corporation invites tenders 
for high and low tension cables, arc lampe and posts, transformers, 
and sub-station and main works’ switchboards. See “ Official 
Notices” January 19th. 


Birkenhead. — March 1st. The Corporation wants 
tenders for the supply and laying of feeder and distributing mains. 
Bee '' Official Notices" to-day. 


Bootle.— February 17th. The Corporation wants tenders 
for underground electric cables. See Official Notices January 26th. 


Coatbridge.—The Town Council is anxious to receive 
BOR from companies willing to lay down electric tramways. 
. “ Official Notices January 26th. 


Durban (Natal).—April 2nd. The Corporation is invit- 
ing tencers for 1,900 tons of steel girder rails, 64 tons of fishplates 
(bolts, bonds, &c.), 407 loads Australian hardwocd stringers, &c , also 
the laying of same for 14 36 miles of single track, and bonding 2 96 
mil.s of equivalent existing single track, the Corporation laying 
concrete foundations and makiog up roadway. See Official 
Notices” to-day. 


France.—February 15th. Tenders are being invited, 
until February 15th, by the French Minister of Posts and Telegraphs 
in Paris for the supply of 585,250 metres of electric cables (paper 


insulated) in 12 lots. Tenders to be sent to Le Sous-Becretarist 
d'Etat des Postes et des Telegraphes, 103, Rae de Grenelle, Paris, 
whence particulars may be obtained. 


Germany.—Februa:y 23rd. Tendera are being invited 
until February 23rd by the Kosigliche Wasserbau-Iospection, at 
Emden (to whom they are to be addressed), for ths supply of піве 
3-ton electrical cranes. The specification may be obtained, on pw- 
ment of 23., from Herr van Jindelt, the Königlichen Ban- Secret a:. 


Glasgow.— February 17ch. The Corporation is inviting 
tenders for the following :—(1) 200—300 motor car trucks; (2) 200— 
300 motors and equipments; (3) the supply, delivery, and erection 
complete of the overhead trolley constructional work required for the 
equipment of the system. Specifications, with form of tender, &c, 
and all other information, can be obtained on application to Mr. John 
Young, general manager, 88, Ranfield Street, Glaegow. A bank draft 
for £5 5s., payable to the general manager, must b3 sent along with 
application for epscification for each item. Dsposite will be returned 
on receipt of а bond fide tender. Sealed tenders, marked Tramways, 
Tender for ——,” must be lodged with the Town Olerk, City Obambens, 
Glasgow, by February )7th. 


Gloucester.—February 27ch. The Corporation invites 
tenders for the wiring of the Guildhall, public baths and electricity 
works, also the necessary fittings. See Official Noticas " to-day. 


Great Yarmouth.—Fcbruary 15th. The Corporation 
wants tenders for two water-tube boilers and three 200-Kw. con- 
tinuous current steam dyramos. S<e Official Notices” Jan. 19th. 


Hammersmith.—February 14th. The Vestry is invit- 
ing tenders for electrical stores for 12 months from March 25. 
See Official Notices " to-day. 


Hastings.— February 12th. The Corporation wants 
tenders for 12 20-xw. alternating current transformers and sub- 
station switch gear. Sse “ Official Notices” January 26th. 


Horsham.—March Ist. The Urban District Council 
is wanting tendere for water-tube boilers, pipework, two steam 
dynamos, batteries, switchboard, 6-ton over traveller, mains, road 
work, enclosed arcs, and station lighting. Ses Official Notica " 
January 26th. 


Hull.—February 19th. The Corporation wants tenders 
for 35 double motor equipments and 10 car bodies. Ses “Official 
Notices" January 26th. 

Leyton.—February 14th. The Electric Lighting Com- 
mittee wants tenders for a switchboard for the new electric light 
works. See Official Notices January 19th. 


Melbourne.—March 1st. The Corporation is wanting 


. tenders for boilers, engines, dynamos, switchboard, feeders, mains, arc 


light leads, accumulators, &c., for electric lighting. See “Oficial 
Notices " December 22nd. 


Newcastle-on-Tyne.—February 22nd. The Tramways 


Committee wants tenders for copper bonds. See Official Notices” 
to-day. 


Newcastle-on-Tyne.—March 2nd. The Tramways 
Committee wants tenders for 130 car bodies, trucks, and electrical 
equipment for same. See Official Notices" February 2nd. 


Newington.— February 20th. The Vestry wants tenders 
for two water-tube boilers, feed pump and extensions to steam 
and water mains at the electricity works. Bee Official Notices” 
February 2nd. 


Rochdale.— February 28th. The Corporation wants 
tenders for electricity meters. Bes Official Notices” February 3nd. 


Salford.— February 28th. The Corporation wants tenders 
for electrically -driven mechanical stokers, economisers, jet con- 
densers, and pumps, with steam exhaust and water pipes, electrically- 
driven feed pumps, feed pipes, and travelling crane for their new 
electricity works. See Official Notices to-day. 


Stockholm.—February 15th. Tenders are invited by 
the Administration of Swedish Telegraphs, for the supply of 300,000 
kilogrammes of 4:5 mm. copper wire, and 190,000 kilogrammes of 
30 mm. copper wire. Some psrticulars may bs examined on personal 
application at the Oommercial Dapartment of the Foreign Office 
between 11 a.m. and 5 p.m. 


Stoke-upon-Trent. — February 13th. The Guardians 
want tenders for the electric lighting of a portion of the workhonse 
premises. See Official Notices ” January 19th. 


Sunderland.—The Corporation wants tenders for a tram- 
ways switchboard. See “ Official Notices” January 12th. 


Sunderland.—March 2nd. The Corporation wants tenders 
for the supply of steam, exhaust, feed and other pipes, and two 
ateam-driven induced draught fans and accessories. Bee Official 
Notices " tc-day. 

Walthamstow — February 28rd. The District Council 
wants tenders for the supply of electric lighting and Dowson gas 


lant at the Isolation Hospital, Chingford. Sse Official Notices 
ebruary 2а4. 


York.—The Corporation invites tenders for the con- 


version of the wiring of the Oourts of Justice to suit higher voltage. 
See Official Notices January 26th. 
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CLOSED. 


Bradford.—The Corporation Tramways Committee, on 
5‘h inst., decided to recommend the City Council to accept the tender 
of Messrs. Macartney, McElroy & Oo., Limited, for tbe electrical 
overhead equipment of the Listerhills, Stanningley, Whetley Hill, 
and Thornton tramway sections, for the total sum of £12,064 153. 2d. 
The Bradford and Shelf Tramway Company, Limited, has accepted 
the Corporation’s offer for the acquisition of the company’s unex- 
pired leases and their property and plant. | 


Lendon.— The Shoreditch Vestry ou Tuesday considered 
the andermentioned tenders for the supply of sundry cables required 
to complete the laying of connections to consumers’ premises :— 

W. T. Henley & Co., Limited (accepted) .. ..  .. £899 6 1 

W. T. Glover & Co., Limited ee x р 923 19 0 

British Insulated Wire Company, Limited 924 6 7 

Neweastle-on-Tyne.— The Contract Journal says that 
the oantract for the supply of (a) 2,000 н.р. generator, and (b) two 
smaller generators, for Tramways Committee of the City Council 
4 eet bua to British Westinghouse Motor Company; (a) £16,000 


Sheffield.—Tasker's Engineering Company is to supply 
: о condenser and piping extensions at the electric light works for 


Tavbridge Wells.—The following is a list of tenders 


received by the Oorporation Electricity Committee for a 400-xw. 
steam alternator :— 


The Electric Construction Company (E.C.C. and Willans) .. 44,615 
rranti (Ferranti and Willans) .. ze i và Ei .. 4,677 
Ferranti (Ferranti and Ferranti). . " 6 4,820 
Frank Suter (W'illans) Ex Ja Е ; i. 4,827 
General] Electric Company (Oerlikon and Willans).. 4,884 
Crompton & Co. (Crompton and Willans ) - 4,896 
Brush Company (Raworth and Brush) .. Ж 5,810 
Parsons, tarbo-alternator .. m is | 4,815 
For CoNbpENs5siNG PLANT. 

W. H. Allen & Co. is e s > £4,505 
Do. if with centrifagal pump .. 8,855 
Wheeler Condemsing Oompany .. са 5 zs A .. 4,471 
Klein Engineering Company s iol ou ys - .. 4,621 
Worthington & Co, .. ve не Кл ss P d .. 4,15 
Do. their own ump 4,647 

Do. or the Baths scheme 4,167 

For Two LANCASHIRE BOILERS. 
Messrs. Tinkers, Limited .. si s Us T 64 .. £3,060 
Messrs. E. Danks .. e^ ^. xa Е У% a .. 8,070 
Messrs. Yates & Thom А е Vs gs T > .. 8,296 
Messrs. Musgrave & Sons .. v3 ws 55 ЧА da .. 8,18 
FORTHCOMING EVENTS. 


Friday, February 9th.—At 5 p.m. Physical Society. Annual general 
аа by the President, Prof. О. J. Lodge, 
Sc., F. R. 


Saturday, February 10th.—The Institution of Electrical Engineers. 
Studente’ visit : o Messrs. Siemens, Bros. & Oos Works, 
. Train leaves Oharing Cross for Charlton 

.20 а.ш. 


Tuesday, February 13th.—At 8 p.m. The Institution of Civil En- 
. After other papers have been discussed, one 
on “ Oorrosion of Marine Boilers,“ will be read by John 

Dawrance, M.I.C.R. 


Wednesday, February 14th.—At 7.30 p.m. Institution of Electrical 
Eagineers. Students’ Meeting. Discussion on Wire- 
less Telegraphy." 

Thursday, February 15th.—At 8 p.m. Ohemical Society. Among 
other papers one will be read on Note on the R: frac- 
tion Magnetic Rotation of Hexamethylene,” by 
B. Young, D. Sc., F. R. B, and Emily C. Fortey, B. So. 


Friday, February 16tb.—At 7 p.m. Northern Society of Electrical 
| Engineers. Annual dinner at the Grand Hotel, Man- 
chester, Mr. Ferranti presiding. ` 


Saturday, February 17.h.—At 11 a.m. Institution of Electrical 
Engineers. Students’ visit to Davies Street station of 
the Westminster Electric Sapply Company. 


Tuesday, February 27th.—At 8 p.m. Northern Society of Elec- 
trical Engineers, Grand Hotel, Manchester. Annual 
general meeting, presidential address, &c. 


Wedoeeday, February 28th.—At 8 pm. Society of Arts. Prof. 
Oarus-Wilson on “The Electrical Induction Motor on 
Mountain Railways.” 


Saturday, March 3rd.— At 3 o'clock. Royal Iastitution. Lord 
Rayleigh delivers the first of a course of six lectures 
on “ Polarised Light.” 


Tuesday, March 20th.—At 4.30 p.m. S:ciety of Arts (Foreign and 
Oclonial Section). Bir Edward A. Sassoon, B 
“ Imperial Telegraph Communication.” 


чё, M. P., 


NOTES. 


The Cannes Tramways.—Mr. Killingworth Hedges, 
M. I. C. E., sends us the following: —“ Electric traction is 
being rapidly extended to almost all the principal winter 
resorts of the Riviera. The first section of the tramways at 
Cannes was opened about a year ago, but the enterprise has 
only just been completed, the single line now extending from 
La Zocoa (the western suburb) to the town of Antibes (at the 
eastern end), а distance with the branches to the villages of 
Canuet and Vallauris of about 13] miles. The overhead 
work is of the usual type ; the rails are laid in the middle of 
the very narrow streets, in fact, at the crossing places or 
turn- outs the line monopolises almost the whole width of the 
road, and would not have been sanctioned either in England 
or Germany. The position of the Tramway Company is 
certainly to be envied ; not only has it obtained a concession 
without having to pay any annual contribution to the town, 
bat it has so well met the want of the populace that in order 
to give more facilities to the private carriage owners, who 
naturally object to have to wait at times until the cars are 
able to a project is on foot to continue the carriage road 
along the sea shore for the whole distance of the tram- 
ways, so that the cycling and motor car fraternity, 
who are in great evidence, can by a slight diversion 
from the ordinary road, hurry along at the racing speed 


which seems in France to be inseparable from amateura ‘on 


wheels.“ The generating station is situated in the town of 
Oannes, and consists of three horizontal compound ооп- 
densing engines, by Weyher & Richmond, of Pantin, Paris, 
driving three dynamos by belting of the Société Alsatienne 
des Constructions d’Electricité, Belfort, France, the E.M.F. 
on the distant portions of the trolley line being maintained 
by ‘sur excitateurs'— Anglice, ‘boosters.’ The arrange- 
ments for condensing appear to be well worth notice. The 
water from the condenser flows into a tank, from whence it 
passes through a series of shallow troughs to remove the oil ; 
it is then lifted and caused to meet a series of sprays of cold 
water and at the same time a current of air from the louvre 
work frames, which enclose the pipes. This condenser is 
known as the ‘See.’ The cars were constructed at the 
Chantiers de la Zeuve, Lyon, and are each fitted with two 
Thomson- Houston motors, which with the controllers, are the 
only portions of the outfit not of French manufacture. The 
peculiarity of French cars is mainly in the distribution of 
the seats. At each end there is an overhanging platform for 
the second class, four of whom can sit down, while 15 are 
allowed to stand. In the middle portion is the first class, 
the fares being double those of the second, the result being 
that the former is nearly always empty, while the platforms 
ТЫ second are uncomfortably crowded.—Cannes, February 
9 7 


A Question of Tenders.— We refer our readers to a 
discussion (in our “ Electric Lighting Notes” to-day) which 
took place last week at the Hall Town Council with refer- 


ence to the tenders for dynamos for the electricity works. 


We are inclined to agree with the leader writer of a Hull 
paper, that “a dispassionate examination of the considera- 
tions urged in favour of overruling the advice of the 


electrical engineer and of placing the contract with Messrs. 


Earle & Co , tends to the conclusion that the Corporation has 
been animated by a natural desire to stretch a point in 
favour of a local firm, rather than to decide the case upon its 
own merits.” 


“Not a Bit of Difference."—We give our smart con- 
temporary the Financial Times full credit for the following 
note :—“ Metropolitan subscribers are informed by the 
National Telephone Company that the snowstorm has caused 
‘a partial dislocation of the, London telephone service. We 
have not observed any difference.” 


Appointments Vacant. —'The Portsmouth Electric 


Lighting Committee wants a third assistant engineer at 


£100 per annum for the electricity works. See “Official 
Notices” to-day. 
A shift engineer is wanted for the Halifax electricity 
works, and an assistant permanent way engineer for the 
tramways. Sve “Official Notices” this week. 
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Departure of Electrical Engineer Volunteers fer 
South Africa.—Mr. W. G. МсМ Шар, hon. sec. to the 
Dinner Committee, is sending out circulars calling attention 
tothe proposed “send-off” dinner in London to the South 
African contingent of the Electrical Eayineers (R E) Vo ua- 
teers. He states that particulars ав to place anu date cannot 
be de finitely fixed until the War Office shall have announced 
the date of departure, but it is expected to be about the end 
of February. Meanwhile, it bas been decided to invite 
members of all classes of the Institution of Electrical E зрі- 
neers, who care to do во, to become hosts on the occasion of 
the dinner, each host subscribing two pounds (£2), which 
will be devoted to defraying the expense of the dinner, both 
of the hosts and of the members of the volunteer contingent, 
the balance, if any, to be applied to some fund connected 
with the corps. Those who desire to become hosts are 
asked to send, before February 20th, a remittance of £2 to 
the honorary treasurer, Mr. Henry Elmunds, 2, Queen 
Anne's Gate, London, S.W., and also state whether they 
desire to be present at the dinner. We are asked to state 
that it is not intended to confine the dinner to шеші rs of 
the Institution. On the contrary, it is believed that there 
are many engineers not on the Institution member-ro!l who 
would be glad to avail themselves of this opportunity of 
showing their sympathy with the movement. They are 
cordially invited to take part. It is hoped that Lord Kelvin 
will be in the chair at the dinner. 

We read in the Times that Captain F. L. Lloyd, Royal 
Engineers, chief instructor at the Plymouth School of Sub- 
marine Mining, has been selected to go out to South Africa 
in charge of the detachment of the Corps of Electrical 
Engineers accepted for service, which will be joined later on 
by Major R. E, B. Crompton, commandant of the corps. 
Major G. A. Carr, Royal Engineers, instructor in electricity 
at the School of Military Engineering, has been directed to 
give assistance to the committee which is purchasing plant 
for the detachment. 


Lectures.—Mr. Wm. Lynd delivered one of his popular 
lectures at Elvaston on 2nd inst. His subject was “ The 
Wonderful Century of Electricity.” The lecture, according 
to published reports, dealt mainly with the Dowsing radiant 
heat and light cure, for which 25 branches have been opened 
in the leading health resorte in the kingdom. 

At the Catholic University, Dublin, on 30th ult., the 
Right Rev. Monsignor Molloy, D.Sc., gave the firet of a 
series of two lectures on ** Electric Waves and their Applica- 
tion to Wireless Telegraphy." i 

On Monday, before the Royal Society of Edinburgh, a 
number of communications were made, the first being given 
by Dr. John Gibson on A Thermostal, Electrically Heated 
and R-gulated.” The other topios dealt with included 
“ The Law of Elastic Fatigue,” “ Magnetic Screening,” “ The 
Clark Cell versus the Cadmium Cell as a Standard of Elec- 
tromotive Force.” 

At the Oarpentera’ Hall on Thursday evening, March 
Ist, a lecture on Electric Light Stations isto be delivered 
by Mr. C. Stanley Peacb, F. R. I. B. A. Prof. A. B. W. 
Kennedy will preside. This is one of a series of free lectures 
connected with building which has been arranged by the 
Worshipful Company of Carpenters, 

At the Edinburgh Philosophical Institut ion on 80th ult. 
Mr, Richard Kerr, F. G. S., gave a lecture on Wireless 
Telegraphy.“ 

At tne St. James's Congregational Mission Ohurch, New- 
castle, on 30th ult., the third of a course of five lectures 
on The Electric Current," was given by Mr. F. Broadbent. 

A course of ten University Extension Lectures on 
* Electric Power and Lighting" ia being delivered by Mr. 
E. Halford Strange, M. So., at the Town Hall, Hammer- 
smith. The first lecture was delivered on Wednesday, 
January 24th, at 8.80 p.m. ` 


Personal.—Oa Friday last Mr. R. A. Dawbarn, the late 
superintending engineer of the Brush Electrical Engineering 
Company, Limited, met the officials of that company at their 
London offices, and was presented with a token of esteem 
and goodwill, subscribed for jointly at Falcon Works and 
the London office, on the occasion of his leaving to join the 
ranks of the consulting engineers. The presentation, which 


took the form of a silver salver, a pair of silver candlesticks, 
and an illuminated volume containing the names of the mb- 
scribere, was of a very handsome character, and should (е а 
pleasing momento to Mr. Dawbarn of his long association 
with the company. The presentation was made in happy 
terms by Mr. R. Percy B:llon, and suitably acknowledged 
by Mr. Dawbarn. 

Mr. Haydn T. Harrison has joined the Electric Tested 
Lamp Company, of 15, Victoria Street, S.W., aud is now 
their chief engineer and superintendent of the general test- 
ШЕ so inspecting department which is being added to their 

usiness. 


Cerrespondence.— As we go to pres the British Insa - 
lated Wire Company writes: — Oar attention hes been 
drawn toa paragraph, dealing with the Aberdeen electric 
tramways, in your issue of January 191, in which it was 
stated that a breakdown of the service occurred, due to the 
failare of an underground feeder. The feeder cables referred 
to are of our manufacture, and were laid by ourselves, and 
we find that the cause of the trouble was due to a defect in 
the overhead equipment. We shall be glad if you will con- 
tradict the above statement in your next issue. 


Responsibility of Engineers.—At last the long pro- 
mised investigation into the recent breakdowns at Cardiff 
has been carried out, with the result that Mr. Applebee, the 
electrical engineer, voluutarily accepted full responsibility 
for them, and was given complete control of all the employés 
without exception. Mr. Applebee has now a free hand, and 
we are confident that, before the expiration of the six 
months’ trial of the new arrangement which has been 
allotted to him, he will put the affairs of the undertaking in 
thorongh order. Farther details of the investigation vill 
appear in our next issue. 


Fox v. The National Telephone at sagt = 
case was down for hearing on Wednesday in the Ohancery 
Division before Mr. Ju:tice Farwell, but before the action 
was called on, counsel stated that a compromise had been 
arrived at, and all he asked the Court to do was to make an 
order for the taxation of costs. The terms involved 
the payment by the defendant'of the plaintiff's taxed costs. 
All farther proceedings would be stayed except for the 

urpose of carrying out the sperent arrived at. His 
Lordchip made an order as asked. 


Comparative Cost of Caulking by Hand and by 
Pneumatic Tools.— In the January number of the Enji- 
neering Times, a comparison is given of the comparative 
cost of caulking by hand and by pneumatio tools. Although 
the figures given are not vouched for, there is reason to 
believe that they are substantially correct, as they are 
received from a firm of good standing. In any case, unles 
the figures are very far wide of the mark indeed, they »fford 
an inducement to boiler makers to give the pneumatic caulk- 
ing hammer at least a trial. In an establishment where 18 
men were employed to caulk, the wages bill at 344, per week 
would ba £1,595. One pneumatic tool is stated from actaal 
experience to do the work of six men. Hence, three pneamatic 
tools would be required to represent the work of 18 men. 
The first cost of the necessary air compressor, receiver, and 
three pneumatic tools and connections, is stated to be £150. 
The cost is then worked ont as follows :— 


Interest on first cost (£150) at 10 percent. ... £15 0 0 
8 BHP. required to work three tools, eay, 50 
tons of coal at 10s. ... - eve - 00. 
Wages of three men at 34s. per week * 265 0 0 
Wear and tear... -— ie eae .. 25 0 0 
£330 0 0 


Showing a saving of £1,595 — £330, or £1,265 per annum. 
Of course, coal is not everywhere obtainable at 10s. per ton, 
but on the other hand, the allowauce of six tons per B.H P. 
per annum is ample, and would allow of an inferior quality 
of coal being used. The allowance for wear and tear may 
or may not be sufficient, but in any event the saving works 
out to a remarkable figure. 
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The Royal Institation and the late Prof. Hughes.— 
At a general monthly meeting of the members of the Royal 
Institution on Monday, the chairman, Sir James Crichton- 
Browne, M.D., F. R S., reported the death of Prof. David 
Edward Hughes, F. R. S., a manager of the Royal Institution. 
It wes resolved to express to Mrs. Hughes their heartfelt 
sympathy in her sad bereavement, and the deep regret of the 
managers in losing by the death of Prof. Hughes a most 
valued colleague. Prof. Hughes became a member of the 
Royal Institution in 1882. He delivered a discourse on the 
theory of magnetism on February 8th, 1884. As a manager 
and vice-president, he rendered important services to the 
Institution, and his scientific researches, which had received 
vorid-wide ition, had done much to promote the 
objects of the Institution. 


€—€———MM—  Q—— ==. 


NEW COMPANIES REGISTERED. 


Themson-Davis Telephone System, Limited (64,901). 
—This company was registered on January 30th, with a capital of 
£6,£00 in £1 shares, to adopt an agreement with A. T. M. Thomson 
and P. W. Davis for the acquisition of certain patents relating to 
improvements in telephone systems and apparatus, and to carry on 
the besiness of man rers of and dealers in electrical, magnetic, 
and scientific appliances, telephones, telegraphic apparatus, &с. The 
first subscribers (each with one share) are:— Percy W. Davis, 614, 
Fore Street, E O, ivory and metal plater; Edward Maxwell-Davis, 
61}, Fore Street, E. O., director; Arthur T. M. Thomson, 100, Great 
Olowes Street, Lower Broughton, Salford, Manchester, electrical 
engineer; John P. Bell, 614, Fore Street, E. O., secretary ; Jobn H. 8. 
Thomson, Broad B'reet House, E. O., secretary; Max Byng, 71, Queen 
Victoria Street, E. O., manufacturer and engineer; and Fred. Samuel- 
ко, 46, Queen Victoria Street, EH. O., solicitor. The number of 
directors is not to be loss than two nor more then seven; the first are 
X T. M. Thomson, P. W. Davis, and M. Byng ; qualification, £100; 
remuneration as fixed by the company. | 


б. Evans & Co, Limited (64,902).—This company 
was registered on January 30th, with a capit«l of £10,000 in £1 
thares, to acquire the business carried on by C. Evans, and to carry 
on the business of mechanical and electrical engineers, ironfounders, 
tranionnders, makers of railway and other signals, megnetic and 
dectrical us manofacturers, &c. The first subscribers (each 
are:— Walter E. Reynolds, 110, Portsdown Road, 
Maids Vale, W., clerk; Theodora Titzé, 20, Lisle Street, W., clerk; 
que B. Dick, Carlton Hotel, R. W., comptroller; Gustave Fabesch, 
Buffet Maritime, Boulogne-sur-Mer, restaurant manager; Sam Karl, 
33, Portadown Road, Maida Vale, clerk; Fred Pammant, 23, 
Batbmóre Street, Chariton, S. E., clerk; and Н. О. Beloe, 39, Barrett’s 
Grove, Stoke Newington, N., clerk. The number of directors is not 
to be lese than two nor more than five; the snbscrib-rs are to appoint 
x frst; qualification, £100; remuneration, £100 per annum, 


CITY NOTES. 


City and South London Railway Company. 


II C. G. Morr presided at the meeting of this company held at 
Winchester House on Monday. In moving the adoption of the 
тереп, be said that this was the first time since the ing of the 
line that they had had to meet the shareholders with a reduced 
dividend. Hitherto they had recommended steadily increa:ing 
dividends, but the present reduction was entirely due to the fact 


in 
ttock which bas been issued to provide the funds for carrying out the 
extensions, which were not yet opened and were giving no return. 
as the existing railway was concerned they were in practically 
tion as at this time last year, and would have paid 
dividend but for the additional stock. They had suffered 
other railways, in expenses by increased cost of 
stores purchased, but the amount had been 
the actual receipts had been very much the same as a year 
They would have bad a better return altogether in receipts 
for the County Council tramway competition. That bad affected 
y's short distance traffic; as regards the general trsffic— 
distance and residential trs fflo— they bad bad a satisfactory 
here, but it had been counterbalanced by the diminution in the 
thort distance traffic. They were specially interested in the opening 
extensions which they had made, so that they could return 
sufficient to pay the expenses incurred upon them, and the interest, 
tad trom which they hoped to have a considerable surplus to go in 
Segmentation of their dividend. They bave been very disappointed 
ы the extension to Moorgate Street was not срепей. They 
—— that it would be за in October, but electric 
Ways were not like steam ways, you must have every- 


4 э 
117115 
1881 
45 

: 


FFT 
Т 


thing, however small, in perfect order before you could 
open an electric railway, and the whole system of working was 
so inter -dependent that it was not possible to open for traffic 
until every detail was completed. Having a number of different 
contractors on a railway like this, with their different special appli- 
ances it had been difficult to get them all to keep up to the mark, 
and the result һай been that the opening had been postponed 
from day to day and from week to week, much to their disappoint- 
ment, but he believed that there was every probability that they 
would open the Moorgate Street extension some time within the 
next fortnight. He did not like to say positively that it would be во, 
asthe very smallest failure in any one department would prevent 
it, but they had already гип experimental trains over the extensions, 
and it was only the smaller detaile that prevented their opening 
to the public as soon as the Board of Trade have given their requisite 
certificate. After the meeting shareholders would have an oppor- 
tunity of paying a visit to the Bank S:ation at Lombard 
Street, under Bt. Mary Woolnoth Ohurch. The ех'епвіоп to 
Olapham was, as far as the tannelling arrangements and the 
нар нне: work were concerned, practically complete; the surface 
stations were not yet ready bat they were going up fast, and there 
were various other details which would have to be carried out, but 
they hoped within three months to be able to open that exten- 
sion also. There will then remain only the Islington extension. 
That was proceeding, more than a fourth of the tunnelling had been 
executed, and the underground stations were beginning. He was 
sorry that they had had some delay, and were still having it in regard 
to the Islington work through the difficulty of settling matters with 
the London County Oouncil. They were a most difficult body to deal 
with. At Islington the company bought houses with long gardens 
built at the time when the p was іа the couotry. The London 
County Council now told them that they could not cover those gardens 
with any kind of building whatever, and the public must approach their 
station over these and stand outeide in the wet. The directors wanted 
to put a one storey building on the frontage. They had offered to 
ive up & portion of that to the public if they were allowed, and so 
ar they had not permission even to put a one storey covering to 
protect passengers. They were still negotiating, but that all meant 
delay, and it was unfortunate that probably those things would delay the 
opening of tbe Islington extension for a short time.  Pablic tbings 
of this kind which were for the benefit of the public, and gave sharc« 
holders only a very moderate return at the best, ought to ba en- 
couraged by the public bodies, and obstruction should not be put in 
the way of their being carried out. As to the question cf sccommo- 
dation, they had always seriously considered the desirability of con- 
nections with other railways. Is was one of the most important things 
for the public convenience, and also for the reduction of the tra ffi: in 
the streets of London, that underground connections should be made 
between those underground electric railways. They had arranged with 
the Brighton Ocmpany for a subway at London Bridge. There had 
been seme delay in the question of proceeding witn that, bat he 
hoped it would not be many weeks before the works would be put in 
hand ; tbe agreements were all setfled. They had aieo arrangea with 
the Great Northern and City for a joint s'ation at Old Street. S me 
details were yet remaining to be settled as to the working of that 
station, but the works were going on. There was a Bill before 
Parliament for an extension to the Buker Street and Waterloo Riil- 
way from the B. ker Street end to Paddington, ar d from the Waterloo 
er d to the City and South London Station at the Elephant and 
Castle. He hoped that would be proceeded with, as it would be a 
very great public convenience to bave a connection from the South 
of London to the busiest West End parts of the metropoli» It 
would do a great deal for the revenue on this company’s line. The 
company had a Bill in Parliament which sbareholders would 
be asked to approve for an alteration of the station at I-lington. 
Having determined that the Islington station should be their 
final terminus, at present at all events, they had been trying 
to make that station ss convenient as ble for the working, 
and they found tbat it wovld be much better to do as they had 
done on the Olapham extension, and that was to make one 


large arch of 30 feet in width rather than two smaller ones. It added 


very much to the safety of working and to the convenience of that 
station. The original Bill would not allow that it was got before they 
had tried 30 feet station tunnels. They could not do it without an 
Act of Parliament, but it would not be a costly prccedure, because 
there was no por of opposition from anyone. Turning to the 
accounts, in the first place, under capital account, they had received 
in calls on shares during the half-year £105,703. and on debentures and 
premiums cf £12,075, making a total of £117,778. They had experded 
£1786 6, and the balance of that went to the debit of capital. 
An increase cf £60,688 had been made. They had borro thie 
on their debenture stock rather than issue it during the latter part of 
last year when they would have had to take a very much lower price 
than they would haye done by keeping it. They preferred to raise 
money in that way rather than issue permanent stock at a very low 
price. In regard to the revenue account, they received from 
passengers £122 less on the half-year. That was due to the diminu- 
tion of short distance passengers and also to a little difficulty with 
the season-ticket holders, which was now set right. Parcele, trans- 
fer fees, and renis, showed decreases; sundry receipts showed 
increases resulting in a net decrease of only £82 in the receipte for 
the balf-year. As to expenditure the maintenance charges decreased 
£134, саггіьбе repairs were down £66, law charges £2. Oa the 
other hand, locomotive and generating coarges appeared as in- 
creases, £357, chiefly due to coal. Tvaffic expenses £118, general 
expenses £56, rates and taxes £111, making a total net 
increase of £470. This with the decreased receipts of £82, made a 
decreased net profit of £552. They had an increased interest on the 
debenture s of £1,128, an increase on the first issued preference 
dividend of 51,279; on the other hand, that had increased t of 


£2,818, which left them with a debit of £141, and tbe dividend of 
14 per cent. on the new stock was the same as the div:dend of 2 per 
cent. on the old stcck within £112. That and the alteration in the 
balance carried forward made a difference of £253. The number of 
poe had decreased for tbe half-year by 19,872. They seldom 

a decrease under this head, but i¢ bad arisen from the short 
distance passengers. They had bad a coneiderable decrease, but the 
residertis| and longer distance passengers had shown a steady 
increase. They had run during the balf year 7,807 more miles. 
They had increased the number of trains. As to the number 
of pacsengers per train, of course, with increased train milesge 
and a decreased number of passengers, the number per train had 
slightly decreased —it was only 44 82 against 46 58 in the corresponding 
period of the previous year. The receipts per train mile were 2s. 3281. 
against 2s. 4 28d.—1d. per train mile less. Receipts per passenger 
were about the same. The working expenses were 58 05 per cent. 
against 66 18 per cent , and moet other railway companies in Eogland 
were also up in that respect. The expenses per train mile are 1s. 3 84d. 
against 1s. 3 88d., a slight decrease. The lccomotiv з charges аге 5 854. 
against 565d. These figures showed that tbe line was working very 
much on the old lines. There was practicslly no alteration, and if it 
had not been for the question of the new capital they would not 
have had to show a balance insufficient to keep up the dividend 
to its former figure. Their new generating station was nearly 
complete, and the engines at least are now running satisfactorily. 
Everything pointed to their being able to work the extension in an 
economical way and giving satisfaction to the public. 

After a few questions had been asked and answered, the report 
was adopted, and resolutions declaring the dividend, re-electing 
directors and auditors, and givirg thanks to the board, were 
unanimcusly passed. 


At an extraordinary general meeting, which followed immediately’ 
a resolution was passed approving of the Bill now before Parliament 
for altering the sizs of the Islington tunnels, mentioned in the 
chairman's speech. 


Smithfield Markets Electric Supply Company, 


Limited. 


TRI directors in their report and the accounts for the 15 months 
ended December 31st, 1899, say :— 

“ The gross revenue amounts to £12,083 6s., against £6,501 5s. 2d. 
for the year ending September 30th, 1898, while the gross profit on 
trading has been £3,435 Os. 9J., against £759 3s. 14. for the same 
period. This result would have been even better but for the difficulty 
which the company has experienced, in common with all other 
electric lighting companier, in obtaining the test quality of steam 
coal, and the consequent largely increased consumption. Neverthe- 
less, further reductions have been effected in the costs per unit 
generated and sold. The net profit for the 15 months, after paying 
debenture interest and other charges, is £564 18s. 2d., thus reducing 
the deficit existing at September 80th, 1898, to £210 23. 8d. This 
amount will, it is anticipated, have been more than wiped off by the 
end of January, 1900. The conviction expressed by the directors in 
the ir last report that the use cf electricity in the Central Markets 
was likely to become more popular has been borne ont by results. 
During the pericd ocvered by the accounts, 78 new installations have 
been obtained, and the increase in the number of lamps connected 
has been 7,237, or 74 per cent. As about one-half of these lamps 
were connected during the last three months of the year, the full 
effect on the revenue will only be apparent in the current year's 
accounts, which should show a further substantial increase. New 
customers are constantly being obtained, and several are at present 
waiting to be connected. The plant and machinery has been worked 
satisfactorily throughout, no interruption of any kind baving occurred 
in the supply. The storage battery has been in use since October 
Jast with economical resulte. The value of this battery in the saving 
of coal and wages will be considerably enhanced during the summer 
months, as it will enable the plant to be shut down for several hours 

day, as well as ensuring against failure in the supply at all times. 

e directors regret that their application for a provisional order to 
enable them to tupply current the City of London was un- 
successful The cost of the application will be spread over a period 
of five years. Mr. H. B. Leon has been appointed a director to fill 
the vacancy caused by the retirement of Mr. G. H. Brougham Glasier. 
The director retiring under the articles of association is Mr. Ernest 
Schenk, who, beirg eligible, offers himself for re-election. The 
auditors, Messrs. Ford, Rhodes & Ford, also retire and offer them- 
solves for re-election.” 


The Kensington and Knightsbridge Electric Lighting 
Conipany, Limited. 


Tux report of the directors, to be presented at the thirteenth ordinary 
general meeting to be held at 1, Great George Street, Westminster, 
on Wednesday, February 14th, reads as follows :— 

"'The directors submit to the shareholders & statement of the 
accounts of the ccmpany, together with a report of tne position of 
the undertaking at the end of the year 1899. During the year the 
number of houses and shops connected with the system has increased 
from 1,851 on December 31st, 1898, to 2,110 on December Slst, 1899, 
while the number of lamps calculated on the usual basis of 8 O P. 
has increased from 156,158 to 183,462. The directors have 
strengthened the renewal account by transferring to it £4,764 91. 10d., 
making the total amount placed to that account £30,379 19a. 7d. 
After providing for the above amount, and paying the dividends on 
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the 6 per cent. first preference shares to June 30th, 1899, on the 5 
cent. second preference shares to September 30th, 1899, and an 

terim divi at the rate of 10 per cent. annum on the 
ordinary shares for the first half of the year, the ing to 
the credit of the net revenue account for the year 1899 is £10397 
158. 5d. Of the above sum, £1,450 has been appropriated to the 
payment of the first preference dividend to the end of the year, and 
£404 has to be set aside to meet the portion of the dividend on tw 
second preference shares accrued to the same date, leaving £8,u3 
15s. 5d., out of which it is proposed to pay a farther dividend on the 
ordinary shares of 6 per cent. for the past half-year, making, with the 
interim dividend paid on Auguet 3rd, 11 per cent. for the year. This 
will leave a balance of £4,093 15s. 5d. to be carried formi. 
The directors are glad to be able to state that the Bill in Parliament, 
which was approved by the shareholders at the commencement al 
last year, for the purpose of obtaining powers to erect a new ge 
rating station at Wood Lane, in conjunction with the Notting Hil — 
Electric Lighting Company, Limited, has passed into law, having : 
received the Royal Assent on July 13th last. The directors believe 
that the powers thos secared will afford substantial advantages to 
both the com interested. No time has been lost in 2 
with the necessary stepe for carrying the scheme into effect. Th 
land has been acquired, and contracts for the erection and equi К. 
of the new works have been placed. The directors hope that 
next winter the new station will sfford an effective addition to the 
com 's sources of supply. The cost of the new station will be 
borne N this Company and the Nutting Hill Oompany, in proportion 
to the extent to which each company shall par in the ostpat 
of the new works. Tais company will therefore have to make pro 
vision for its proportion of the capital expenditure required. Your 
attention is called to the circular erclosed with this report, with 
reference to the issue of the balance of the 5 cent. second pre- 
ference shares. In accordance with the articles of asecciation, Mr. 
R. W. Wallace, Q O., and Sir Oharles Grant, K C.8.L., retire from the 
directorship, and being ble, offer themselves for re-election. The 
auditors, Mesers. Lovelock, H. W. B. Ма & Dickenson fia 
themselves for re-election.” 


Anglo-American Telegraph Company. 


On Fri ay last the meeting of this company was held at Winchester 
House, E.O., Mr. F. A. Bevan, presiding. 

In moving the adoption of the report and accounts, the Onamus 
said that they had great pleasure in giving such a satisfactory account 
of the working of the cables during the half-year. The trafic 
receipte had amounted to £197,318. an increase over tbe 
соп esponding balf of last year of £6,797. Tne charter of the м. Minia 
brought in £9,853, an increase of £6,050; adding an increase of £335 
in interest, the total increase in receipts was £13,183. Оз the other 
side the working expenses were £47,412, an increase of £869, which 
was not a large increase considering the increased traffic and . 
The expenses are now only 37 per cent., there having been а gradual 
decrease since 1894, when they were 48 per cent., to 37 5 per cent. to- 
day, which he thougat тей cted great ore dit upon the management. 
The traffic was carried on as efficiently, or more efficiently than ever. 
Rather a large sum was spent on cable repairs, including the cable, 
viz., £18,060, an increase of £3,040. That increase included work done 
upon the cables of their friends, for which they had received £9,850. 
The receipts increased by £13,162, the expenses by £3,766, a net 
increase, therefore, of £9,360 for the half-year; £24,701 was brought 
forward. The result was that they had £153,605 divisible, atter 
setting aside £12,000, which was put to the renewal fund; £153,200 
was to be divided, the preferred shareholders getting £3 136. 6 1. for the 
year and the deferred £1 7s. This was the first amount paid to the 
deferred since 1878. £1,355 was being carried forward. That was 
а very satisfactory account. Referring to the details of the renewal 
fund during 1899, this had increased from £765,000 to £820,000, of 
which £730,000 was invested іа securities, £40,000 in cable, and 
between £20,000 and £30,000 in premises in T orton Street, 
and the remainder was practically their working cepi’al. Toe 
increase has been made up of £24,000 from revenue, £23,513 interest, 
and £6,778 profit on the sale of securities, making altogether 
£54,291. Securities had depreciated in value duriog the year, 
but there was still a surplas, though bat а comparatively small one 
on the valuation of their securities, over the £730,000 at which 
they stood in the books. A conriderable portion of the deferred 
dividend represented earnings of their ss. Minia, employed for their 
friends, and it was a precarious item of revenue, and besides, they had 
the possibilities of what might happen to them through the laying of 
the new German cable. Tne Anglo-American Oompany’s agreement 
with the German Government expired on the last day of 1899, and 
they might, naturally enough, expect him to say that during the past 
month of Jan the company had been carrying no traffic from 
Germany. The shareholders would be pleased to hear, however, 
that up to the present the company were carrying the German 
messages exactly as duriog the continuance of the agreement; bet 
how long this would last it was not for him to say. Tbe Germa 
company did not seem to have во far matured their arrangements м 
to be able to di with the valuable assistance of the Atlantic 
cables, and therefore, though they had said nothing, they continued 
to give them the m However, & new cable would bs laid 
between Germany and America by the Azores this year, and there was 
no doubt that a large proportion of the German traffic from this side, 
which the company had hitherto carried to the entire satisfaction ol 
the German Government, would be diverted t> that cable. It was 
probable that they might still be able to get some of the German 
messages, even from this side, while their partners, the 
Western Union Oompany, the Direct Company, and they them- 
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elves would, he believed, get a good deal of the German traffic 
from the other side of the Atlantic. The German company 
were abxious to arrange for an slternative line in view of the pos- 
tible interruption of the new csble, and they also wished, if possible, 
to secure the whole of the traffic from America and Germany. In 
order to obtain that they had entered into some arrangement with 
the Commercial Oompany. They might have thought the arrange- 
ment would bave so matured by the end of last year that the German 
company would have said good-bye to this company, but for some 
reasons they did not seem to send any more messages by the Oom- 
mercial cable as yet. One of the objects aimed at between those two 
comspaties required the sanction of the British Government, but 
й being represented to the British Government that the 
interests cf holders of British cables would be seriously injured if 
this arrangement was carried out, the Government refused 
to their sanction to the arrangement, and the company were 
тту much indebted to the British Government for having taken that 
and patriotic view. So for the present, pending the laying of 

own cable, the Germans were sending their messsges by this 
company, but they could scarcely expect that this would last beyond 
the time when the new cable was laid. He was afraid they might 
thea expect а falling off in the traffic, but, on the other hand, there 
vas always & normal growth of traffic, and if their lines were main- 
tained in efficient working order, and attention given to keeping 
down , they should still be able to do a good business. How 
far the deferred were likely to get the dividend paid them this year 
it was not for him to взу. They might like to bear something about 
that old affair, the French lawsuit. As he told them on the last 
cecasion, the company bad a decision given in their favour for 
£268,000, and the whole of the details were referred to a committee 
of experts, to see whether they could not find out something to set 
off against this £258,000. After the Long Vacation the experts met, 
and tbe company’s solicitor and mavager had paid more than one 
visit to Paris. The очын were still at work, but how long they 
might be at work he did not know. They had some very curious 
figures put before them by the other side, and how long they would 
take to mske up their minds he could not say. The Ohairman con- 
ap by moving the adoption of the report and the declaration of 


Bir GBRALD FITZGERALD seconded the resolution. 
In reply to a question, the CRAIBMAN said that the laying of the 
Pacific cable seemed some way off, but he might say, without avy 
weach cf confidence, that the Anglo-American board had been 
approached by the promoters of the scheme, and asked whether some 
wrangement could be entered into. 
The report was unanimously adopted, as were also resolutions 
declaring the dividends, re-electing directors and auditors, &c. 


Great Northern and City Railway Company. 


біз Oxsates ScorTER, chairman, presided on Thursday last week at 
the Westminster Palaco Hotel over the third half-yearly meeting of 
the above company, and in moving the adoption of the report, said 
be had little to tell the shareholders except what was contained in 
the report of the engineers. Не had just had placed in his hands the 
report of Bir Dosglas Fox and his partners, which was as follows :— 
"At Finsbury Pavement no commencement has yet been made, but 
posesion has been obtained of both the properties for the station 
Не. Negotiations with regard to the temporary shaft in Fiosbury 
Bqnate bave been completed, and an agreement has been drawn up. 
contractors expect to start here at an early date, and besides con- 
Wtwcting the station and cross-over tunnels, they propose to start 
driving the main line tunnels northwards to meet those being driven 
vouthwarde from Regent's Canal. The rate of progress on this 
кооп of the railway will thus be doubled. At Old Street 
possession bas been obtained of one of the properties of the 
sation site, and the 90 feet diameter lift shaft bas been sunk 
to a depth of 28 feet. Negotiations are in hand as to the 
construction of the station tunnels here. At Regent's Oanal the u 
line tennel has been driven fora distance of 179 lineal yards north- 
wards and 153 lireal yards southwards, and the down-line tunnel for 
8 distance of 117 lineal yards northwards and 76 lineal yards south- 
wards, At Essex Road Station the 21 feet diameter station tunnel 
for the down line has been commenced, and 8j lineal yards have been 
completed. About 900 tons of cast-iron segments for this tunnel 
вте delivered. At Drayton Park tbe dowa- line tunnel front has been 
completed. At Canonbury the up-line tunnel front will be started 
on Ibumday, the 16 prox. As soon as the tunnel front is completed 
the contractors propote to start driving the main-line tunnel south- 
wards to meet those being driven northwards from Regent’s Canal, 
thus doubling the rate of ss on this section also. There are 
about 300 tons of cast-iron segments at R»gent's Canal, about 1,000 
tons at King’s Cross Station, and in all about 6,700 tons have been 
passed by our inspectors; 480 men were employed at the works last 
week.” He might also say that they had had the experience 
of the Central London Railway, which was nearly com- 
They would have the benefit of all the experience that had 


success, Hs did not mean to say that the Ойу and Waterloo 
railway wasa financial failure because the shareholders were getting 


3 per cent., and those people ought to be content with 3 per cent. 
or 4 per cent. However, there was no doubt but that the experience 
which would be gained from the Central London railway and the 
Oity and Waterloo railway would be of great advantage to their line. 
Their railway would pass through densely populated districts, and 
if they could only secure a cheap mode of working and a frequent 
gervice, the success of the undertaking was practically assured. 

The Earl ot LAUDERDALE seconded the motion. 

Mr. Rovar called attention to the very congested state of the traffic 
on the Great Northern Railway, aud referred to the efforts being made 
by the local bodies in the districts served by that railway to get 
improvements. He felt that tho Great Northern aud City line 
would ba an immense boom, and asked when it was likely to be 
completed. 

Mr. Ln Manz asked if it was a fact that the Great Northern Rail- 
way Oompany was inclined to shunt the company, and if it was a 
fact that the Great Northern Company were uuder an engagement to 
run a certain number of trains on the Great Northern and City. 

Col. Lavnip said he noticed that there was an estimated capital 
expenditure of £170,000 for the next half-year, and he asked when a 
further call would be made, 

The OBAIBMAN said tbat in the agreement with the contractors the 
line had to be completed by the end of June, 1902, and that was 
stated plainly in the prospectus. There was no doubt that the 
suburban trafic all round London was во great that it was necessary 
to have such lines astheirs in all districts. With regard to the relations 
existing between their company and the Great Northern Railway 
Oompany, as they knew the line was originally projected almost at 
the suggestion of the Great Northern, and when tbe company was 
first formed the Great Northern directors were on the beard. The 
first company did not succeed in its appeal to the public. Ultimately, | 
Messrs. Pearson & Sone, the contractors, took the concern iu hand, 
and then there was a little shyness on the part of the Great Northern 
Company. However, he could not say that there was a strained feel - 
ing between the companies, but would put it another way, and say that 
the relations were getting better, and they would soon Ыз on as good 
terms as they were at the commencement. With regard to a call, the 
notices were now out. 

The report was then adopted, and the retiring directors were 
re-elected. 


St. James’s and Pall Mall Electric Light Company, 


Limited. 


Tux directors’ report for the year ending December 31st, 1899, 
to be submitted to the meeting of shareholders at the offices, 
Oarnaby Street central station, on Tuesday, February 13th, 
reads as follows: — The directors submit their report for 
1899, with the accounts as certified by the company's 
auditors. The Carnaby Street and Mason’s Yard stations have been 
working satisfactorily throughout the year, and have proved fully 
adequate to meet the largely increased demand forcurrent. The Bill 
mentioned in the report for 1898, authorising the company to acqeire 
by compulsory purchase certain property adjacent to the Carnaby 
Street station, has received the Royal assent; the property has baea 
acquired, and the extension of the station is in progress. The Bill 
1 by this company in conjunction with the Westminster 

lectrio Supply Corporation, Limited, under the title of the Oantral 
Electric Supply Company, Limited,” authorising the establishment 
of a station on certain property to be acquired in the parish of 86. 
Marylebone, has also received the Royal assent, and steps are 
being taken to give effect to ite provisions. The 100 founders’ shares 
of £1 each, which formed part of the original capital of the company, 
have been cancelled, and their nomiaal value has been carried to 
capital reserve account. 8,020 ordinary shares, the balance of the 
new capital created in February, 1898, and January, 1899, were 
offered to the shareholders, pro ratá, in October last at a price of 
£12 103. per share, and have all baen issued. The premium on calls 
payable up to December 31st, 1899, amounting expenses) to 
£36,923 Os. 11d., has been carried to capital reserve fund. On the 
other hand, the premium of 5 per cent. paid on the redemption of 
the 5 stock, amounting to £2,590, has been charged to this 
account. 


£ в. d. 
The net earnings of the company for the year 1899 were . 31,834 9 10 
Less interim dividend paid in August last for half- 
year ending June 80th, at rate of— 

7 per cent. оп preference shares © .. £8,500 0 0 

10 per cent. on ordinary shares és .. 1,995 0 0 
— 11,495 0 0 
| 30,339 9 10 
Balance brought forward from 1893 88 19 1 
Leaving an amount now to be dealt with of .. .. £20,428 8 11 


The directors propose to divide this amount as follows :— 


& s.d, 
(a) By payment of a dividend at the rate of 7 pet cent. per annum 
on the preference shares for the second half of the year 8,500 0 0 
(b) By payment of a dividend on the ordinary shares for the second 
half-year of 7s. 6d. per share, and a bonus of 2s. per share, 
making, with the interim dividend paid on August 1st last, & 
total distribution of 144 per cent. for the year .. . . 15190 10 0 
(c) Amount to be carried forward .. E is 1,787 18 11 
£20,428 8 11 


2 — 


The chairman, Mr. Bastace J. A. Balfour, and Sir John H. Morris, 
K. C. S. I., are the directors who retire by rotation under clause 79 of 
the articles of association, and being eligible, offer themselves for 
re-election. The auditors, Messrs. Deloitte, Dever, Griffiths & Oo., 
also retire, and being eligible, offer themselves for re-election, 
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Stock Exchange Notices.—The Stock Exchange Com- 
mittee has appointed special settling days as under :—Wednesday, 
February 14th.—Oheleea Electricity Supply Company. Limited 
Further issue of £50,000 44 per cent. debenture stock, and has 
ordered seme to be quoted in the Official List; and also Buenos 
Ayres and Belgrano Electric Tramways Company, Limited— Further 
issue of £54,415 5 percent. debenture stock. Western Telegraph 
Company, Limited—Ferther issue of 1,937 shares of £10 each, fally 
paid, Nos. 205,994 to 207,930. 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited.—The directors, after providing £8,000 for 
deprecistion end carrying forward £4,400, have decided to recom- 
mend a dividend for the half-year ended December Sist, 1899. at the 
rate of £10 per cent. per annum (making with the interim dividend 
distributed for the half-year ended June 30th, 1899, at the таба of 8 
per cent. per annum) a dividend payable for the year 1899 of £9 per 
1 on the ordinary share capita), as against 8 per cent. for the year 


Oldham, Ashton and Hyde Electric Tramway, 
Limited.—The preference share trant fer books and register cf 
members will be closed from 5th to 15th inst., both dates inclusive. 


Bournemouth and Poole Electricity Supply Com- 

ny.—The transfer books and register of members will be closed 

rom 5th to 14th inst., both dates inclusive, preparatory to payment 
of the dividend on the preference shares. 


The Inde-European Telegraph Company, Limited.— 
Mr. W. Andrews has resigned hie position as managing director of 
е „ Mr. T. W. Stratford-Acdrews has зеп appointed 

is place. 


St. James’s and Pall Mall Electric Light Company. 
—The share transfer books will be closed from February 7th to 
February 21st, inclusive, preparatory to the payment of dividends for 
the balf-year ended December 31st, 1899. 


Telegraph Construction and Maintenance Company, 
Limited.—8ubj-ct to audit, the directors propose to pay a dividend 
of 10 per cent., in addition to the 5 per c:nt. already paid, making 
15 per cent. for the year 1899. 


TRAFFIO RECEIPTS. 


end Fleetwood Tramroad Oempanv.— The receipts for the week 
endirg February 8rd, 1§00, were £167 14s. Id.: receipts for corresponding 
period, 1899, 4172 18». 5d. aggregate for half-year to date, 4740 19a. 8d. 


Tho Bristol Tramesve and Carriage Cempany, Limned.—The recetpes fer the 
week ending February 2nd, 1£00, were 49,476 3s. 10d. corresponding 
period, 1659, £2,274 19». Ed.. increase, £201 11. 2d. 


The Chy arà Boosh f.ondon Benway Cempeny.— The receipts for the week 
endine see 4th. 1800 eere 41,119 ditto February 5th, 1899, £1,185; 
decrease, £16. Total receipts for half-year, 1900, to date, £5,590; correspond- 
ing period, 1899, £5,652; decrease £62. Miles open, I 4 


Tbe T'over Corporation Tramways.— The 
February 8rd, 1£00, were £149 168. February 4th, 17 99, 
£124 198, 6d.; increase. £24 168. 8d. Total receipts so date, 1100, 
2756 5. 2d. : corresponding геод, 1900, 4711 18а. 7d.: incresse, 
£44 68. 7d. Miles of track open, 1900, 8; 1899,8. Car miles run, 1900, 4,867; 
1899, 4,265. Number of cars, 1900, 11; 1899, 11. 


The Dubitn United Tramways Compeny.—The for the week ending 
Friday, February 2nd. 100. were s» follows:—D. U. Т. Oe., borse 
£81 16s. 8d.; disto, electric cars. 29,780 N. 94.; D. B. D. Oo., electric саге, 
#569 12. 2d.; total. 28 440 118. 7d.; corresyonding week last year—D. U. T. 
Oo., horse cars, £1,685 16-. 4d.; disto, e с cays, £894 98. 8d. ; D. B. D. Co., 
electric cars, £545 11, 2d.; 28.055 17a. 2d.: inorease, £881 14s. 5d. 
Aggregate to date, 416,541 18e. 8d. ; te to date last ‚ £15,016 
28. Ad.; increase to date, 41, 515 16а. 42, The mileage worked is 41 miles 
eleotrically, 8 miles by horses, as 18 miles electrically, 26 miles 

by horses. for the corresponding period last year. 


The Halifax tion Tramways. — The receipts for the week ending 
February áth, 1500, were £520; February 8th, 1899, £273; increase, 
£247. Number of oars, 1900, 98; 1899, 15. Total receipts to date, 
1900, from April Ist, 1899, £26.014: 1699, from June 29th, 1806, £8,462. 
Miles of track open, 1900, 12; 1899, 64. 


The I 1verpoo! Overbead Railway Company.—The receipts for the week endi 
Febr 4th, 1600 3 ют 527: corresponding week last wear 
21,478 ; increase, 4 254; total for half-year to date, £1,020. 


The South Staffordshire Tramways Company.—The receipts for the week 
ending February 2nd, 1900, were £660 168. 1d.; February 3rd, 1609, 7587 
oe p Aggregate receipts for 5 weeks, £8,010 1s. 10d.; last year, £2,895 

в. 2d. 


STOCKS AND SHARES. 


Wednesday Evening. 
-Wrta all eyes turned towards the Transvaal, and the utmost tension 
existing with regard to the safety of Ladysmith, it is not surprising 
that electrical markets should still be euffzring from lack of business. 
The existing condition of the supply department, for instance, is very 
different to what it was 15 months ago, when the market was in 
high boom and speculation in lighting sbares spread every day. It 
is now a matter of congratulation to the jobber who does 20 bargains 
8 day in the shares. On the whole, hcwever, the altered etate of 
affairs distinctly makes for the good of shareholders, who do not 
want to sce their securities being tossed to aad fro by the speculators 
who always mak» for" a lively market. The best of the companies 
have now settled down into steady-going dividend payers, whose 


for the week ending 


prices rarely flactuate to any great extent, and the investor whokeow 
that bis money is in a good concern, such as Bt. James's oe West- 
minster Electric shares, can well afford to disregard political or otber 
foreign infi ances which may depress his shares for the time being, 
bat which he knows is merely transitory. 


Dividends and reports are now making their appearance ever 
day. It is too early yet to institu*e a comprehensive comparison of 
results attained in 1899 with those of 1898, but a week or two more 
will probably see the data ready to our hand. The most interes‘ing 
featare of the reportes now before us is the steady growth, not only 
of receipts, but of expenditure. Asan cxample, we may instance the 
" Jimmy" report. The St. James's and Pall Mall Company, acoord- 
ing to this document, has earned a substantially increased profit м 
compared with the last six months of 1898, but the other side of the 
account exhibits increases in almost every item. Nor, while the 
present conditions governiag the labour, copper, and coal markets 
continue, do we see much hope of a reduction in these expenses. It 
is the despairing cry of all the chairmen at meetings of railway and 
industrial concerns generally, that everything is eo dear, aad, of 
course, electrical companies are closely touched by all the trio of 
markets we have mentioned. 

Charing Cross and Strar d Ordinary —both old and new—are better 
on the dividend announcement, but “Jimmies” fell on Taesday, 
despite their report, which was considered a favourable one. London 
Elec‘ric Supply ате a weak market; the Ordinary and Preference are 
down bs. eacb, but the Debenture stock has appreciated a little, 
Other quotations in this list are virtually where they were at the 
beginning of the year, having recovered in most instances from the 
shocks that shook all the Stock Exchange markets, as the news of the 
various checks to British Arms in South Afrioa were cabled over. 

Anglo-American Telegraph stocks have failed to sympathise with 
the general markets this week. Tne Deferred, in fact, has shed a small 
fraction, bat quiet investment buying helps to keep the price of the 
"B" stock from declining. The price is now about 116. At 120 the 
return to a purchaser is exactly 5 per cent., which is a good yield 
nowadays. Anglo “B” stands every chance of a rise when the 
Money Market becomes more settled. | 

The War Oable Oompanies socarities are unaltered on the week, 
except fora nominal widenicg of the price of Eastern 3j per cent. 
Preference stock. The Eastern Company has had a bad week on the 
whole, owing to the rigorous censorship now being exercised, bat we 
understand that ite Oriental business is good. Tae price of the 
Ordinary stock is still 1554, and the mark.t is by no means sorry to 
notice signs of a split on the All-British Oable Commission. Cubs 
Telegraph O:dinary have moved up, a slight demand for the shares 
having arisen amongst those who fancy Cuban investments, now that 
the island is recovering from its former distress. Globe Telegrsph 
and Trust Preference are also better. They have now reached 2 
4 per cent. level, and would appear to be quite sufficiently bigh in 
price. The Ordinary bave much better hopes for an improvement in 
the near future, but the market for the moment is quiet. 

Very little fresh news transpired at the meeting of the City and South 
London Railway on Monday. There does not seem to be any hope d 
County Council ascisting such enterprises, as the chairman of the City 
and South London suggested in his speech. The price of the stock 
is no better, but the new shares are down to 44. On the Ordinary 
stock the yield to an investor at the present quotation of 60 is3y per 
cent. British Electric Tractionare quiet ; the new shares are quoted 
16, which is 3 below those of the previous issue. 

Some weeks ago we were remarking that shares in the manufac- 
turing companies possessed good prospects cf advancing in valee, and 
there is now a move being made in this direction. Last week it was 
British Insulated Wire which advanced 30s. This week it is Henleys 
and Electric Constructions that are better. We should not be sur 
prised to see Telegraph Manofacturing go better shortly; the shares 
have been stationary for a long while. It must, however, be borne 
in mind that coal and copper both play important parts in the 
industry with which these manufactaring companies are connected. 
National Telephone shares have not moved, the damage done by the 
snowstorm of Friday last having proved more inccnvenient than 
expensive. | 

A transparent slip ccourred in these notes last week with regard (0 
Smithfield Market shares, a reference being made to the meeting, 
instead of to the report of the company. The meeting will be held 
on the day that this issae appears. A correspondent who bas 
also noticed the mistake, takes us to task because we do not 
write in a friendly manner towards this company.” We mast, bow- 
ever, point out that it is not our business to write іп any particular 
way upon any subject. It ів unnecessary to add that these notes are 
absolutely impartial: they have no bias either way as r gards any: 
thing in the market, and if the ways uf a company do nct commend 
themselves to us, or if the price of the rhares falis, of conrse we have 

no hesitation whatever in eaying so. 
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SHARE LIST OF. ELECTRICAL COMPANIES, —TELEGRAPH AND TELEPHONE COMPANIES. 


| — - 
mn Telegraph, shares - 


jos A isi 
E Angle ds Telegraph. 


000 Chin Telephone, Мов. 1 to 44,000 
Oable 


ў j A Ј J Ј i 009 
83,53: 500 year 


A d China ph ... 
pees 1 
зго. 1—1,049, 8,976— 4,836 

0608,916, 4, 837—6,400 


T 


eee ооо 009 


1 ,000 ^ - 
6 Cum. 1st Pref. oes 
: Oum. 2nd Pref. ... 
8 1 to 280,000 


ASS Nes. 1 to 171,606, fully 
uropean Tel., патни 


eee eee 


5% Qum. Pret. Nos. 1—16,639 


eee ДД] 


Telegraph, 5 % De 
America, Nos. 1—80,000 end. 68, 001-58 008 


"255; C SL A00 gua by Bras Bub, Tel 


Western „ ie ae Ltd., pr^ I. 006,008 eee 


: 5 95 Debs. ind serios, 1006 
801 | West India and Panama - 
SR Do, do, 6 9 Cum. lsi Pref. ... 
ст 6 *5 Oum. 3nd Pref. ... 
S ag eg rong оро 
Е ve бый, € % Mer. Bonds 


x | Do. 
T 


do. 5 % Dobe., Nos. 1 to 1,250 Red, 


бй oldir Business done 
the last three years, | Fan. ушу Feb. 7th. Feb. ТШ, 
1893. | 1898. | 1869. Highest.| Lowest. 
eee soo coe 99 —103 99 —103 toe coe 
eee eee see 8 — 4 8 — 4 eae eee 
see I eee 85 — 90 85 — 90 PIS [PD 
Stock 8 9 |£8 9s| 73/6 | 65 — 68 65 — 68 | .. |... 
Stock 6 6 R 6% 116 —116 115 —116 116 1153 
vg, рве. el 7. 17 — MA 134— 171 174 | 17 
4 2 2— 8 28 | 2 
8% 8 %| .. 165 136 165 —175 ER Ue 
edo | 102 —104 ас 104 | 1084 
14% | 1 d Е 
ва of  9—1 |: 
10 10 10 oe 19 — 20 19 — 20 oe oe 
вее ees 4 — 5 4 — b eo ee 
b 10 eee eee 9 — 10 9 — 10 oe ИІ 
E: .. 101—105 |101 105% o 
i ins —102 —1 — si 
v3, 7 * . 53—18 [53—18 |158 155 
Те eis „ | 99 —101 98 —101 100 93 
4 28s .. 115 —120 115 —120 T si 
10 7 |7% .. | 154— 16} |16}— 15} | 188 15g 
100 b o 99 —108 99 —108 TT] TY) 
100 5 100 —108 100 —108 His ese 
Stock 4 oe 117 —122 117 — 122 ТҮ) TT 
S uen 100 —104 100 —108 |101 | ... 
ves A 101—104% |101 —104 102 wee 
44%, | 5i 11 — Шка 11 — 11 14| 14 
e$ |6 15 — 15jxd| 14—16 | 152| 154 
10 eo 80 — 82 80 -— 82 eee eee 
000 0 99 —103 99 —102 eee eee 
10 $ 10% 5 
6 00 eee (m) 
47% 4 E M 
6% | 6 9. 9 
6 6 si is 
6 6 142 |... 
5 5 56b | ... 
84% 81 994 | 982 
5 5 eee eee 
é 66 А 
б eon . 
5% 6% » 
26 TT) m 
SX inet 149— 153 |14— 15; | 154 | 142 
S a 106 —109 |106 —109 | ... | ... 
I e i— li i- af +H 
6 000 91— 92 94, 
0 eee 7 — 8 7 ае 8 T 
b vis 104 —107 |104 —107 . 
0 eee 98 —108 98 —108 e 
COMPANIES. 


lec. Lt. up., Ord., 101 to 19,761 5 v. ] 
Do. г до. 7 % Oum. Pref. oes 5 7 eec tec 81— 94 8 == 82 00е. 
80,000; Charing Oress and Strand Electricity Supply 5 7 8 5 9 7 10 — 11 101 — 11 11 | 108 
2,000 ро. do do. do. Nos. 80,001—50,000 | 5| e | .. | ss | 9)— 103 | 10 — п. 10 
. 20,000 do. 4j 95 Oum. Pref. 5 006 TT) = 01 coe os 
84,000 bees! — ту, Ord., ooo soo eee eee 5. 6 6 Ф 7 7 т 8$ ..0 see 
100,000 Deb. Stock Бет... Stock 4j „ „ 109 —111 — 109 —111 E eee 
60,000 nd ar] com hting, Ord. 0,00110,0005 10 10 6 103— 111 10—14 11 | 1c 
40,000 dum. Pree, 1 to 40 10 6 8 18 — 14 18 — 14 | 18$ 1383 
400,000 Dob. Stock, Bori tise, at мч ‘ll paid | б ie 122 —137 122 —137 1283 
40,000 лыу of & Brosh Prov. E 12 10 wil e | 94— 7 ' 94— 104 bat "T 
do. 40,001 80,00 10 6% 16% | 194 — 18$ | 12]— 18 р eee 
200,000 43 5 Deb. Stock, Prov. G42 ge 1 „ 108 —111 108 — 111 110 .. 
28, 100 ваше: Bleo. Oorp., Ord. Shares E 5 5 73 | 4— 57 | 4— 6} ш Ий 
110,000 London Electric Supply О Limited, Ord. 006 , 8 oes ose 2 тї 24 14— 21 see soo 
48,050 Do. e do. b 0 0 6 % 5 — 54 44 — T TT 
106,000 do. do. 4% lst Mt. Db. “Weak Ba, вов . | 100 —108 101 —108 | „ 
33,500 ‘Nos. 62,501 to 85,000 ... .. na ge 14 — 15 14—15 14 |... 
220. De. Ф First Mortgage Debenture Btock 9% | .. 115 —117 114 —117 E 
126,000 Do. % Mort. Deb. eter Red. .. tock} ... |... 95 — 97 | 95 — 97 951 
6,453 Yonne Hi ire 1 WE. WE а 10 6 5 15)— 163 | 154— 163 M i 
LC NN Шо. до, ЕЖ Doen i3 40,080 : 7 9 | a " | " 
жоон u ? ee eot ee eee eee — eee А oe 
lectric Bu 10, 000 6 12 3% 14 154 14—168 | 


* Bubject to Founder's Shares. | 
stated all shares are fully paid. || 
. T s 


t Quotations on Liverpool Stock 


Hzobangs. 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


— M —uÀ a —ÓM 


| Btock | Business done 
Closing osing 
Present ё от Dividends for daring week 
NAMB, Quotation uotation 
Issue, nas the last three years, Jan. Bist. qs "th re мш. 
scc Ta бр Craw o m WP "М. | 1897. | 1998, | 1899, eal eae 
65,000 | Aluminium shares, Nos. 1—65,000 ... 7 2 ave E110 АСР oon 22— 8} 23— 32 ^ we 
90,000 | Do. 4) 95 1st Mort. Deb. Stock Red. бо „eStock T эз 95 —100 95 —100 * - 
80,000 | British Electric Traction * e 6% .. 116 — 17 16 — 17 16 | ... 
30,000 | Do. do. 6 Y Cum. Pref. 80,001—60,000 F „ 134 — 133 134— 13% 18 134 

200,000 Do. do. 5 95 Perpetua! Debenture Stock ... |Stock| ... | ... * a —128 125 —128 128 | .. 

45.000! |} British Electric Works Co., Ord. £1 shares, 50,001— 95,000 cae сео | "ее sve 1 H— 12, 

50.000 11 Do. do. 6 E Cum. Pref., 1—50,000 ... Gv wd TT TT | E 1 | 1— 1 

40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 ee фә 5 РИ? + ane 13 — 14 | 18 — 14 » 
27,500 Do. do. 6 Cum. Pref. Nos. 1 to 27,500 5 * ^ 6 — 6 | 6 — 6 - 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... „Л S ^ ЗСА | 1g— 2 11— 2 ІҢ! .. 
90,000 | Do. do. Non: cum. 6 % Pref., 1 to 90, 000 2| вы] 6 V | 24— 28 291— 2 

125,0001 Do. do. 44 95 Perp. Deb. Stock „ (Stock! ... A 110 —115 110 —115 s 
50,000 Do. do. 44 % 2nd Deb. Stock Red.. Stock| ... Gat d re ER —105 102 —105 Ss - 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5 | 124% 15 %| ... 134 — 144 | 134— 144 1444 
20,000 Do. do. 5% Cum. Pref. ... ЕУ T | 51— 6 54— 6 ous - 
90,000 Do. do. 44 95 lst Mort. Deb. Stock Red. Stock des e | S 1110 —115 110 —115 on en 

213,533 | Central London Railway, Ord. Shares en 0 кө? ei v 94— 10 91— 10 10 9i 
61,033 Do. do. Pref. half-shares ixi T^ B ss e| [445 | 4— 6 4 % 
71,447 Do. do. Def. do. ius ы аз 5 ЖҮ UA Wt 44— 5 44— 5 on € 

855,000 | City and South London Railway  .. .. Stock 1$95| 24% 13% 58 — 61 | 59 — 62 61 | 5% 
37,000 | Do. do. Ord. shares, Nos. 22, 501 to 60, C000 £5 108. i I0 |. её d. [^ va 44—— 5h | 4— 5 ^ > 
82,098 | Crompton & Co., Nos. 1 to 32,098  ... 8 TEM E | 9)— 4 ха BA— 4 — 4 

Do. 5% Ist Mort. Reg. Debs., 1 to 900 of ` a ; 

100,000 £100, and 901 to 11,000 of #50 Red. J| = | = | = | = |#9—11 e 1m "ES 
99,261 | Edison & Swan Utd. El. Lgt., "ACT shares, £3 pd.1to99,261 | 5 | 6% 6% 2— 24 | 2 — 2 - 
17,189 | Do. do. do. “ А” Shares, 01—017,139 b вы 6% 34— 44 33— 44 в 

844,023 Do. do. do. 4 % Deb. Stock Red. | 100 T^ de "M oa 93 — 95 | 93 — 95 *. к 

112,100 | Electric Construction, 1 to 112,100 ... s 2| 6 B T 2— 2} 21— 28 2} % 
25,000 Do. do. 7 % Cum. Pref., 1 to 25, 000 ch 3841 7 7 Җ 24 — 8} 22 — an - 

140,300 | Do, do. 4% Perp. lst Mort. Deb. Stock wee (Stock! ... v 103 —106 103 —1C6 = 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... бә 2 E 2 1— 8 — ee 

9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 T" IE TE 5, Р 10 — 12 10 — 12 - 
80,000 | Henley's (W. T. ) Telegraph Works, Ord. ... ‘i T 512 % 14%) . 13 — 14 134— 144 14 iss 
12,000 Do, do. do. 41 Y Pref. ... 6| 7 7 Ф 5)— 6 | 64— 6 58 х 
50,000 Do. do. do. 4 Mort. Deb. Stock... Stock 44 » 111 —114 111 —114 - — 
50,000 India- Rubber, Gutta-Percha and Telegraph Works V 10 | 10 % 10% 21 — 22 21 — 22 21g | 2H 

800,000 Do. do. do. 4 Ф 186 Mort. Debs. | 100 re хү 100 —104 100 —104 | .. * 
87,500 |tLiverpool Overhead Railway, Ord. .. x 10| 84%] 84% .. | 9%— 9% | 9)— BF „ 
10,000 f Do. do. Pref., £10 paid "o = COMME л Тл == 13 — 18} | 13 — 183 — tas 
87,850 Telegraph Construction and Maintenance ... 12 15 % 15% 15 4 37 — 41 |37—41 | 39 | 94 

150,000 Do. 4 % Deb. Вав. Nos. 1 to 1,500 Red. 1909 AOI oua e | e. 1102 —106 102 —105 | as | 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 T 5 TM „ | 9 — 10 9—10 | - 
20,000 Do. do. 5% Cm. Prf. Nos. 1 to 20,000 ... "DUTIES NM T 51— 6 54— 6 | | - 

540.0001 Waterloo and City Railway, Ord. Stock ... — ... . 100 |... | 8 9j 3 95101 —104 101 —104 | 1084 | 18 

t Quotations on Liverpool Stock E xchange. T 1 Unless otherwise stated all shares are fully paid, 
Dividends marked $ are for D year consisting of of the latter part of one year and the first part of the next. 
О LATEST PROCURABLE QUOTATIONS OF Pease a NOT OFFICIALLY QUOTED. 
Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. and Knightsbridge Nleotrio Lighting, Ordinary ah 
Brompton and Kensington, 44% Debentures of £100, 102—104. E d) 12—18; lst Preference Cumulative 6%, #5 
National Electric Free Wiring, 10s. paid, бз. —78. à 11. Debentures, 102—105. Dividend, 1899, 
Oldham, panem and Hyde Electric (£10 pd.), Ord., 18—19. Shares 1195. 
do. Pref. (£10 pd.), 10}—11. Kidderminster and District ace? Pref. (£6 pd. ), 6—6}. 
Smithfield Market Electrio, 14—24. T. Parker, £10 (fully paid), 18}. 
* From Birmingham Share List. Bank rate of discount 4 per cent. January 25th, 1900). 
MARKET QUOTATIONS, Wednesday, February 7th. 
CHEMICALS. &o. This week. | Last week, L Burgas METALS, &o. (continued). шеш бе 
— | eee 8 f te Rod ee Ж] ee per эе 
/ * Sheet ee `9 ee per lb. - ee 
"sind ^ agus „ per ent. z di T 9 Осррет Bars „«< оо е рег ton 21 inc. 
а ee ee eo per сті. е е ee б m Wire (basis price) ee per Ib. ee 
а n ee ee per ows. ny гт ee g L.] Bheet ee ee ee per ton 41 Inc. 
a An Bolphurio i ue e ˙¼ NA: VA! 40) 2. 2 Genau Bi wie ПП СУ eb. i 
a ee ee ee - е ee я ü ver ee ee . ee 
алое Marinis аб T Ber ton £29 £39 “+ h Gutta- fine TT Рег Ib. oe 
a Blead powder Di :: га о 27 47 Э стасала 4 ага апе du n on | 
aBisulphide of Carbon. . Par ton | 415 : 4% Pig (Cleveland warrants) Per ton Ld. inc, 
а Borax 00 099 5. 5. per ton 416 10 £16 10 oe $ ^. Foire sise per ton e« 
а Вепво!е (90 У.) ee ee ee per gal. 96 77 ee í ." Scrap, vy ee per ton oe 
€ n ant le) эе эе por ga- 6 ve $ и Wire vanised No. 8.. per ton oe 
a phase  .. per 224 10 Aa 10 % f Lead, Ingoé .. . per ton T 
a Lead, Nitrate es 5S рег ton 495 895 >з f » n Shoot .. per ton T 
а - 8 и гоа ee ee рег ton £81 £81 Se т Manganin Wire No. 98.. .. per lb. oe 
eo es per ton 91 10 297 10 se g Mercury . per bottle ig 
а sick ylas Bpirt -. oe Per gal, 2/9 2/9 A 12 ra per lb. $ 
ы a 80 Ten (90 % at Р $i " " eum per 12 
ee per ee per e oe 
a Potash, Bichromate, in casks.. per id. 434. 44. ES eus Bronse Tiin can Ib и 
8 » A Oa ustio (16/80 %) ee per ton pr i ee , ilaa in castings per reed ee 
a n alphate .. .. рег ton £85 T " 176 liod bare sheet Per Jb. . 
a ee per owt. 68/. 68/- өө 0 um . ee per Oz. oe 
ПШ aisle " per ton 410 44 10 28 Blliclum Bronze ы c per Ib. e 
теге .. ee Magn acc’ , deso'p'n oe 
a ' Recovered vx T per ton y 15 os 1 Steel, М 8 bane ee di ve 
ee r se 
20 cane Ini 709.) .. Por юв £10 15 410 15 n din ccm e ое оо S per un £3 10 inc. 
ee ee ee ton £8 £8 ee ee 60 ee ee lb. 
a „ Bichromate, casks .. per ib. 811. 814. З а та е, 
METALS. #0. * e Anil trionon Metala- 
“White Ant" brand . рег юр | 240 to 270 | 810 to £70 85 
Aluminium Wire, in ton lots.. per ton £74 2994 oe j Yarns, e 10lb. bundles pr ib, 75d. e 
i o m ton lots.. per ко £191 8191  » Best Flax, 6 lea. per lb. 534. 
p Babbitt/s meta ote .. per ton | £80 to £140 | £75 to £185 £5 inc. j „n Hemp,8plyi0lbs .. per lb. d. 44. 
: Brass (rolled өн T 9012") basis per tb. 8d. ва. бә J " » Russian, 10 ibs. per lb. 170 442. e 
€ „ "Tube(brased) .. . per lb. 10d. 10d. " і Jute, 180 Iba. rove per tob | 214 10 £14 10 s 
c „ Wire, basis ber lb. Sid. 814. 5 k Zino, Sheet (Vielle Montagne bnd.) p.t | £27 ö nett.] 226 5 nett. | £1 inc. 
Quotations supplied by | Quotations su Quotations 
ам essre. G. Boor Boor & Oo, f The PEL E ber, Gutta-Percha, and k Messrs, crete Ashby, Limi 
b The ne British Aluminium Company, Ltd, Teleeraph Works Company, Lid. — W. T. Glover & Oo., 
4 Neem. P Wigsins 4 Bons LE. Jacken ү тп i аза Matbey Oo. Lid. 
е 1 Messrs. В & Lowe. о Masma. Johnson, Mabey & Oo, d 
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INSTITUTION OF ELEOTRIOAL ENGINEERS. 


AN ELEOTBOLYTIO OENTRIFUGAL PROOESS FOR 
THE PRODUCTION OF COPPER TUBES.* 


By Знивалвр Оо'%РЕВ-Оогив, Member. 


INTRODUCTION. 


on of copper is now carried on in many large 
engineering works. Over one-third of the total copper output of the 
world is now electrolytically refined. Electrolytic refining has of 
late years made remarkable progress; most of the copper used by 
electrical engineers is refined electrolytically. The demand for 
electrolytic copper is on the increase, and the capacity of most of the 
electrolytic refining worke has been, or is being, increased. 

The world’s total output of electrolytic copper 10 to 15 years 
ago, did not exceed 10 to 15 tons a week. Ia 1881 to 1882 
this amount was, as a result of the refineries erected in Swansea, 
probably increased to about 60 tons. Daring the next four 
or five years several of the American refineries got to work, 
and by this time, say 1888 to 1890, the world's total production 
was probably not more than 280 to 300 tons per week. Since that 
date, up to the present time, many refineries of gigantic sizə have 
come into existence, not only in America, but in England, France, 
Germany, and even Japan, and it is quite safe to estimate the world's 
production at the present moment at no less than 500 tons per day, 
ot about 180,000 tons of electrolytic coprer per annum, and during 
the refining of this quantity of metal there will be not less than 
20,000,000 ounces of silver and 100,000 расво gold recovered. 
This startliog result has been achieved ina mam of 26 to 30 

; this industry has hed а growth probably unparalleled in the 
story of commercial enterprise. 

Whereas formerly, currents of only 2 to 4 amperes per square foot 
were thought permissible, to-day current densities of from 15 to 20 
карпы ие said to be employed іп some establishments, and the 


sight. 
One of the best-known electrolytic for the manufacture 
: 1 N 


of tabes is that in which an agate her is used for OK 
the deposit during Hon, This process has met wit 
considerable success, the chief drawback being the tendency of the 


copper to laminate or exfoliate where the burnisher has been at work, 
the pressure on the burnisher requiring to ba regulated to a great 
; has sought to build up electro-deposited tubes equal 
todrawn ones by causing a burnisher to constantly traverse the length 
ot the tubes backwards and forwards, as they slowly rotate in the 
beth, and thus yield a copper possessing a high density. The cur- 
reat density originally employed for this process was about 16 
amperes per square foot, but this the author believes has been con- 
йе) ей. Oopper deposited by the Elmore process bas 
Rood а stress of 26°5 tons per square inch, with an extension of 
165 per cent, the limit of elasticity being reached with a load of 
43$ tons per square inch, the specific gravity of the metal being as 
highas9 2. Von Hübl has sucoe in prodacing, by simple deposition 
w.thout the aid of a burnisher, a еа of copper which broke at 
a trees of 236 tons—commercial cast coppsr bresks at about 
19 100 lbs, = 8 4 tons per square inch. Another process tha’ is now 
operated on a large commercial scale, substitutes a sheepskin 
bersisher for an agate one, smooth deposits being obtained by the 
. of an insulating coating to the inequalities on the surface, 
sheepskin м a which move over the surface of the 
metal, coas all pro енп parte with a thin film of animal fat, which 
hinders farther deposi until the surrounding depressions have 
been raised to the common level. In later patents impregnators are 
mentioned composed of organio gelatinous or albuminous matter free 
_ from excess of grease, rendered insoluble treatment with 


- bichromate, such as a 5 per cent. solution of potassium bichromate, 
ог the softening of the al or gelatinous constituents of the 
in is prevented soaking them with а solution of 


by 
· feemio-aldehyde (within the limite of 10 per cent. and 40 per sn 
afier which it is washed in water to remove the ges ni or t 
is neutralised or decomposed by means of sulphurio acid. 
It is claimed for impregnators во treated that they may be employed 
with equal facility in a hot or cold bath. The current used is from 
35 to 40 amperes per square foot of cathode area, the voltage required 
is about 16 per vat. Tubes are “Sporen 12 foot in length and 
16-inch diameter, and } in. thick, which are cut longitudinally and 
opened to form sheets. Several investigators have patented methods 
to improve the physical properties of electro-deposited copper by 
injecting the reins Аа on to the .copper during jp grs 
Oraydon Poore has devised a method for prodacing plates by 
Eor кат electrolyte forcibly on to a cathode placed in a 


із Чор. 
Тое к= е has lately developed a centrifugal process, which is 
now being worked on a practical scale, for copper refining and the 
of copper tubes, sheet and wire by electro-deposition, 

which does away with the troubles of lamination and enables a much 
higher current density to be used than has hitherto been the case, 
smooth tubes haviog been produced 12 inches in diameter at the re- 
y high current density of 190 amperes per square foot, the 

Voltage being from 1—1:2. Solid drawn copper tubes of such dia- 
‘meters cost about three times the price of tough copper cake. The 
process is distinct from those already referred to, inas- 

much as there are no burnishiag tools employed, but the cathode on 


* Abstract of paper read January 25th. 


which the copper is deposited is revolved at a high rate of speed, the 
result being that the skin friction, between the deposited metal and 
the. electrolyte, keeps the copper beautifally smooth and compact. 
Any gas bubbles evolved at the cathode, or impurities in mechanical 
suspension in the electrolyte which would have a tendency to settle 
on the cathode, are thrown off by centrifugal foros. Mr. J. W. Swan 
has found that regularity and smoothness of deposit were almost 
entirely dependent on the absence of solid particles held in ssspen- 


— 
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sion in the electrolyte, and that excrescences could be entirely 
avoided by taking care that the electrolyte was free from solid float- 
ing particles. He observed that at the seat of each “nodule” was a 
speck of some foreign substance. Dr. G. Gore has given the matter 
some thought, and has observed that the greatest length of nodule ” 


is in the direction of the greatest intensity of current and amount of 
copper in solution. Oa tne table are a number of speci nens of tubes 


9 > — 


and sheets produced by this process, some at a current density cf 
200 amperes per square foot, which were deposited from solations cf 
approximately the following composition; the copper anedes con- 
taining about 30 css. of silver to the ton :— 
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| Ozs. per gal. Percentage. - The solution was circulated at such a rate that it was renewed in 
Соррет sulphate (Ou BBH; O) — 8944 10 95 the deposi cell every five minutes. The above table shows the 
phuric acid (H,8O, e. o 23 34 10°90 advantage of the acidity of the solution up toa certain 
Ferrous sulphate (2FeBO,)  ... ise 05 "02 and the disadvantage of increasing it beyond that point; the 
ater ris dey ies des ... 16000 7813 critical point seems to be about 15 ounces of free sulphuric acid per 
Y —— gallon — 1471 cent. [? 73 Eps) The Hie i Pipe ou 

100 00 = is ex е4 ена си the m 
V for the centrifagal process consiste of a а Copper а causes соррзг 

wooden vat, 4, figs. 1 and 2, in which are placed anodes composed of to erystallise ont; tis taken plac оп the electrodes and ley 
crade ; cathodes is a hollow mandrel, в, made of brass, Dm hate is the best cond чий p сога rige 
which is supported on a revolving shaft, c. The shaft is brought ri taies eee a sulphuric acid : a eka heat observed wu 
the bottom of the vat to the top of the cell, and is protected си abs Gan ке. by 


C0 dent.; these remarks apply to stationary ancdes. 
b 


urposes, and a circular braes casting, m, against which 
сене Dres. x, rub for collecting the n current. The 100 amperes per square foot from a solution contaiaing 


g 
E 
| 
: 
| 
| 
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sulp per gallon = 16 66 per cent., the temperature being 
160° F., various amounte of free acid used, the anodes being 
of commercial copper 
TABLE II 
| : 
ү Ounces oi Peripheral 
Current ; H,80, 5 speed. 
No Voltage. of free acid 
density. pL | by weight. геи = 
! 
1 | 100 | 35 0 | 0 500 
3 100 13 10 41895 500 
3 100 09 943 500 
4 100 | 08 90 13 51 500 
b 100 0 75 40 17 24 500 
6 100 | 076 50 20 60 500 
7 100 | 07 60 ' 9381 500 
8 | 100 07 100 | 94:24 500 


one ПШ ШЫ е шоо Шо юш NM 


this table with No. I. the advan of using a hot solution is 
also the adva of 
The following Table IIL. gives the of current and voltage 
due to the temperature of 
Taste III. 
Amperes. Volts. | Temperature of solution. 
0:55 80 60° F 
400 70 70° „ 
8:00 50 5 „ 
10 00 40 78° „ 
14 00 20 82° „ 
16 00 10 j 
16:00 0:85 100° „ 
16-00 0:80 120° „ 
16 00 0°76 140° , 
16 00 0 70 " 
16 00 0 70 200° ,, 
reservoir, where it passes . all impurities PF SO, yy ⁴¹»¹¹²AA² os fee, wayne 
an after being removed from the лайы, pida те This table shows how a hot solution allows a heavier current to 
and annealed; when а wire, a piece of insulating material is wound. Paes at a much lower voltage; 150° F. is probably the most economical 
round the mandrel in orm of а spiral, and copper ted at. The carve on the was arrived 


| 


between the threads, the spiral | 
annealing is drawn out in the usual manner. The mandrel is given It is well known that from a neutral or slightly basic solution 
a small taper, and is alightly greased to facilitate the removal of the  °°PPer Comes down in a coarse-grained brittle condition, whereas the 
tubes. Figs 3 and 4 show a modified arrangement for driving the amount of free acid bas a very marked effect on the voltage, as is 
mandrel above, instead of from below. Another interesting feature own by Table IL This may be due to the production of a small 


tion to be used than is generally employed. The amount of free acid епов of a large percentage of free acid on the mods of 
has a very marked effect upon the voltage required, but avery small 0 һе metal. 


effect upon the actual теі tof copper obtained, com d with the ап БШ et M ee E NET 
sulphate “+ оча у o of ag tablo ; Nr. amount of copper Perse the е si pound the cathode za оар ш According to the 
"ы por gaton HOO PEF са same authority this dark deposit is not due to the presence of cuprous 
2n Taste 1. oxide, but to the formation of a hydride. Hydrogen may under 
certain circamstances be oocluded by electrolytic copper, which has 
ЕЕ БАРЕ Ee We te — ʃZ.— —— deen proved by the analyses which have been made the gas 
| , Solution—oold. pumped out of various specimens of the metal Thas, a certain 
| EF Peripheral sample gave up 44 times its volume of gas, саш of 773 per 
No Current lo i 5 speed. cent. of hydrogen, 8 4 per cent. of earbon monoxide, 11:1 per cent. of 
MEE LN H.HO, dy welght. ^ Feet per carbon diozide, and 32 per cent. of water vapour. Foerster and 
oltage. per gallon’ minute. Liedel have studied the influence of temperature on the character of 
by weight. copper deposited from acid solutions. The experimenta were noi 
eee eee „ КНУ —— — very conclusive, but they tend to show that her copper is obtained 
with hot solations than with cold. The experiments of Foerster and 
1 100 35 0 0 | 471 Liedel also show that the precipitation of brownish red powdery 
100 2:6 6 3:03 471 copper is connected with a certain low concentration of the 
3 100 20 8 400 . 523 ions in solution. Due to the rapid revolving of the cathode in 
4 100 18 10 4 95 471 centrifagal process, the solution is kept well mixed, so the di 
5 100 22 25 11:52 523 of having the solation in metal round the cathode is overcome. 
6 100 80 30 13 51 523 The experimente on the loss of copper Љу corrosion with a revolv- 
7 1С0 120 40 17 24 a ing mandrel are not very reliable, but there is no apparent reason 
8 100 мо ж 23 81 523 why the loss should differ from that with a stationary mandrel. If 
9 100 | 200 100 | 94 24 | 628 the solution is kept thoroughly satarated with сори sulphate, the 
! corrosion ought not to be more than s very per cent. of the 
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total deposited. This loss might be reduced by using a higher 
current ty; for instance, if the current was doubled the per- 
centage loss would be halved. 

ver 


with high current 
been observed b 
when N current density and a hig 


that 
F sludge formed on the anodes. 
a current density of 03 ampere per square decimetre at the 


ture, via, 60° O., increases the quantity of sludge; а good deal of 
dae to the presence of metallic copper, which may be 

regarded as having been formed during the spontaneous resolution of 

euprous sulphate, momentarily produced at the anode, thus :— 


Og, So, Cu 8^, Ca. 


Gold is not dissolved from the anode, and silver only to & small 
extent, and selenium and tellurium not to any appreciable extent 
when present in small quantities. 

Aresnic is found to be more readily solable, and bismuth the least 
soluble, amongst the impurities in the anodes. According to Dr. 
Borcher, the mud or slime deposited on the anode may contain, after 

„ gold, platinum, silver, silver sulphide, cuprons oxide and 
basic sulphates of bismuth, tin and antimony, antimonic 
сіб, arseniato of copper, metallic arseniates and antimoniates, lead 


pared by electrolysis may have as low a density as 8:00; 
Moe aerial Hard rolling, cold hamm 


increase the tensile strength, and — 
iderably. The 


RES 
В 
: 
3 
3 
- 


433 w 

wire mada by his proces bas а tete strength of 29 tons per 
square inch, 20 tons, the electrical conducti 99 
per cent. The author bas obtained excellent tough its ol 


copper with the theoretical yield from a solution composed of :— 


Ozs. per Percentage 
gallon, by weight. 


Ооррет suipbate (Ou So, + 5 Н.О)... ... 32 14:87 
Bolphuric Bcid (B;,SO,) e oe . 126 1077 
Water i ss eec .. 7486 

10000 


, а п, and tested for 
eandoctivity is shown by the following figures:— _ 


Annealed in a vacuum. | Annealed in hydrogen. 
Persas | Conductivity | Serena 9 Corductivity. 
C, Per cent, 0. Per cent. 
20 1015 20 99 0 
97 101°5 45 990 
54 1015 106 99:3 
118 101 6 234 99 8 
215 : 1020 360 1010 
300 1021 413 . 1019 
600 102 4 1,060 389:33 
155 1027 — — 
930 99 0 — — 


electrical required to one ton of copper is 14s. 52. A 
large installation of 10,000 н.р. is now being put up near Manchester 


which will supply electricity at 4d. per kilowatt-hour :— 


Estaran Oost о> WORKING A 2,100-xw. Рглит, тнв PRICB 
BEING BASED ON THAT PREVAILING IN ENGLAND. 


(Staff arranged in throe shifts for continuous runniag of 150 


bours per weck.) 
£ s. d. £ s. d. 
Btokers ... Я . . 6 аб 1 13 3 per week 9 0 0 
Trimmers js *. 38 „14 6 T - 913 6 
Eogine drivers ... 6,117 6 " 11 5 0 
О Лега . ed... aw AE Su L1 9 0 i 16 16 0 
Dynamos and switch- 
board hands - »1 8.0 „ 8 8 0 
Superiatendent... * 1,4 0 0 4 0 0 
Total wages per week .. ... .. £53 2 6 
(At 150 hours = 74. 1d. per hour). 
PER KW.-HOUR. 
Pence. 
Salaries and wages vis 0405 
Coal, 2:4 lbs. at 163. per ton , 2050 
Water, at 6d. par 1,000 gallons see 0014 
Oil and sundry stores, waste, o. i .. 0400 
Standing charges, office expenses, rent, insurance &. 033 
^. Repairs ... .. .. 0 tue 0 e. 0100 
ma on capital, £29,000 at 5 per cent. ... 0222 
' tereet on buildings, £5,000 at 5 per cent. '0038* 
_Dapreciation on plant, 10 per cent Е '0443* 
D »precíation on buildings, 9 per een“. 0023* 
Total c»st per unit generated 0 39954. 


* On basis of working 50 weeks in the year. 


The Anaconda Mining Oompany has recently made public the cost 
of electrolytic refining during the year 1897 to 1898 at ite works at 
Anaconda, Montana; the figures given are as follows :— | 


£ 

Away expenses and caliries .. 3,062 7 81 
Electric ligh* ... oe wt 475 11 11 
Ecpenses js: bis е fer iss 775 16 2 
Labour ... T "T ks „ . 28,408 13 2 
expenses... eee oee „оо 496 1 
Power house expenses, oo all 27.589 0 83 

á „ labour sas 9,880 9 10 


" » machinery and repairs 4,020 19 7 


a total of £42,812 6s. 6d. for power, of which £1,250 was 
charged to a silver mill, leaving a net expense of £41,562 6s. 6d. for 
power for the electrolytic refinery, _ | 


£ d. 
аа ivi гаў "T 255 1 8 
Regenerat n es — "ES | 
Salaries, inolading камыл: .. 3,252 9 uit 
Stable expenses ... see СА 991 17 6 
Switching product 7161 5 0 
— ее т 
оп ° L) 
» Од machinery ... - 1.521 0 11 
On refining tanks 1,659 2 14 
Making а total o £92,388 7 113 


The output of electrolytic copper was 59,505,711 lbe., consequently - 
the cost of production was Ss Nad per owt. or £3 2s. 6d. par ton. 
In the above calculations the dollar was taken at 4s. 2d. 


4 


RECEIVER DROP IN MULTIPLE EXPAiNSION 


ENGINES. 
Тип experimental en at the Oollege of Science, Newosatle-on- 
Tyne, ate in the bands of Prf. Weighton, who, from time to time, has 


published interesting information relative to the teste he has made of 
these engines. On January 19th he read a paper before the North-E sst 
Coast Institation of Engineers, dealing with his more rec nt teste, 
and copiously illustrated by some excellent diagrams. It is, of 


other engines would not show very widely 
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the intermediate and low pressure cylinders of triple engines; in fact, 
of any engine in all the cylinders except the first. In the early days of 
compound engines, which sometimes consisted of a high pressure 
cylinder added to an old engine that already possessed automatic 
cut-off gear, as, for example, when an old beam engine was 
McNaughted, it was ueual fo throw the cut-off gear cf the old 
cylinder out of gear, whereby the low pressure cylinder was made to 
fake steam from the rrceiver for probably three-fourths or seven- 
eighths of the stroke. But it was found that when the low pressure 

pansion gear, 


which the power throughout the year never varied many horse-power, 
and on which even variable expansion gear to the high pressure cylinder 
was supererogatory, at least so far as automatic variability is con- 
cerned. The second system of constraction in a measure 
the unnecessary complication and expense of the preceding system, 
and was content to apply automatic action to the first cylinder alone, 
leaving the low pressure valves still as before, but with a eut-off gear 
cee meta as by band, the idea being that when set to work, the best 
poiut of cut-t ff would be found in а few months, and no further 
alteration would be found necessary so long as the load was main- 
tained uniform. The third and probably most economical method 
for steady loads employed plain gear for the low pressure cylinder, 
the cut-off of which was fixed once for all by the designer at or about 
halt stroke, and agtomatic expansion was still preserved to the high- 
pressure cylinder. Opinion, as represented by the influenoe of the 
superstitions that had gathered round the whole question of auto- 
maticity, still demanded, even for engines with uniform load, a vari- 
able rate of expansion to the first cylinder. Such slight variations 
in load as might take place could well have been dealt with by 
throttling with little or no loss economically. 

Certain of the older school of engine makers, g that rapid 
variation of cut-off was unn ; provided throttle valves to 
regulate for instantaneous changes and slowly variable automatic 
gear which continued to move until the engine came to its normal 
speed. In this manner the engine governor was gradually brought 
back to the speed at which the throttle valve was normal in opening. 
For engines of very variable loading all these things have become 
matters almost of past history, but are worth remembering. Аз 
regards the beet point of low pressure cut-off, the writer is unaware 
of any experimental effort to discover this. Experience, we may say, 
has fixed on about th of the stroke as an economical point, and the 
author soon found that the matter was one of some importance, as 
the present writer has always understood it had been found in the 
early days as above described. The author has re-discovered the fact, 
and, what is new, has tried to determine the deteils The engine 
experimented with has cylinders 7, 153, and 33 inches diameter, the 
stroke of all 18 inches, 


In the first trials the intermediate cut-off was varied ; in the second 


series, of six as in the former case, the low pressure cut-off was the 
item varicd. The water consumpti^n per hour lies in а straight line 
on the diagram, and increases slowly as the low preseure cut-off is 
made later, and very considerably when it is the intermediate cut-off 
that is varied. In the first case the total water consumption: is 
2,070 lbs., with a cut-« ff at 6:4 inches of the low pressure cylinder, 
and is less than 2,100 when the cut-off is at 14 inches, whereas with 
variable cut-off in the high pressere cylinder a consumption of 2,050 
at 54 inches cut-off grows to 2,250 at 138 inches. 

This points out that the application of variable or any other expan- 
sion gear is more important in the earlier cylinders. When steam 
was in all three jackets, the total water consumption line, though 
straight, was horizontal at.a little over 2,050 Iba. For the given 
water consumption the line of brake horse-power rises in а gentle 
curve to a maximum and then falls gently down again. The diagram 
shows that the maximum economy cat-off is for the high pressure 
cylinder at 68 inches, for the low pressure at 103 inches, or about Jeths 
of the stroke. 

As the engines in question bave also a 104 cylinder, the teste 
could be made with variable cylinder ratios, and in all a large 
number of trials were made, and it was found that the total number 
of expansions of the steam in passing through the engine had no effect 
upon the point of maximum economy cut-off in the final cylinder; 
that is to say, a variation in the high pressure cut-off must not be 
allowed to vary the cut-off in the final cylinder. This, of course, con- 
firms the general experience of pe men that the low pressure 
cut-off may be fixed at about one- 

Ouriously enough, neither has the boiler pressure any ir fluence 
upon the point of maximum cut-off in the final cylinder. Steam 
jackets also appear to have no serious effect upon the point of cut-off, 
though it ie to be noted that later cut-off is not possible. With the 
jacket in action, the variation was from 52 inches to 63, the latter 

ag the point for no jackets. 

S miany there is no material effect when the receiver capacity is 
varied, 

With а compound engine and cylinder ratio, 11, the maximum 
cut off for economy was as early as 48 inches in the large cylinders. 
Oylinder ratios in these tests were chosen as varied as possible, for 
cylinder ratio was suspected to have а considerable influence, and so 
far as it was possible to judge from the trials, it appears that the one 


and only material factor in determining the cut-off point in any 


cylinder following the first is the ratio between the cylinder in 
question and that immediately preceding it. In the annexed table is 
given in the first column the ratio of cylinders, in the second the 


number of inches at which best cat-off occurs (in a stroke of 18 
inches), and in the third column the cylinder ratio age by the 


quotient of the best cut-off divided by the whole stroke. figures 
in Oolumn 111 are thus proportionate to the receiver drop with which 
is asscciated maximum economy :— 
_Any cylinder capacity. Best 19 in Best cut-off 
Precedent cylinder inches of stroke. ee 
capacity = k. | 

2:195 103 | 1°28 

21195 10{ | 131 

2:208 10 à | 1:276 

2:296 11 | 14 

4'86 · 68 | 172 

5:04 } 68 | 1:85 


11:00 4i 2:67 


The values ia Ool. III when plotted to & base of n, lie practically 
on a straight line. The equation to this straight line has been found 
to be as follows :— : 


: д x Bost cut-off _ R + 6:6 


ч Stroke 66 * 
whence the best cut-off in terms of the cylinder ratio в is 


Beat cutoff n + 66 
Stroke 6'6 R 


which equa'ion plotted as a curve may ba employed in design. 
This is given together with the curve of cut-off for no 
receiver drop or that system of working which aimi to bottle ор 
steam in the receiver ia order to increase the back pressure on the first 
ш ма raise that in 1755 ке де. so that the e 
resare diagram expansion ends at the same pressure as 
зр, line commences. The author goes on to state that late cat- 
offe are favourable to handiness as well as to smooth running. It 
this be so, then we might expect to find cylinder ratios of fair 
magnitude, i.e, with a fairly small high pressure cylinder, carrying 
s'eam well along the stroke and late cut-off in the succeeding 
cylinders. : | 
{> the above table the values of в include clearance volumes. 
port opening, the late cut-off is claimed to be advantageous Н 
tho late cat-o c vantageous. 

Summing” up, the author declares that for smooth working, 
durability, and economy, in so far as affected by receiver drop, thst 
engine will be best хар has small cylinder ratios, or at least тайи 
п09 exceeding certain limits. 

e must bə borne in mind that Prof. Weighton is a good deal 
tinged probably by marine influences, but his conclusions seem to be 
quite: suitable for the variable loads of electrical traction or other 
power purposes for which it is n that the first cylinder of а 
com d engine ought to bs of considerable size in order that 
оа loads may be dealt with. Finally, assuming that the 
figures found for the experimental engine are of general applic- 
ability, we have, to repeat 


Cut-off _ Rt 66 
Btruge 6:6 R 


The coefficient 6 6 is, perhaps, variable for different engines, and noi 
applicable all round. PP 

As regards the low pressure cylinder of triple engines and the 
second intermediate and low pressure cylinders of quadruple engines, 
the maximum economy cut-off in these cylinders coincides with the 
maximum power cut-off. As the second cylinder of triples 
and quadruples, the maximum power cut-off is later considerably tban 
the maximum economy cut-off, but in compound engines the maxi- 
mum power cut-cff is but little later than the maximum economy 
cut-off. 

An important point is that where cylinder ratios are small, or, say, 
в = 2 to 2 5, a considerable variation of the low pressure cut-off may 
be made without appreciable fall in eoonomy. This cannot be done 
when в ie la Farther, as already stated, small cylinder ratio 
promotes bandiness, uniformity, and smoothness in working, ge 
darability, ana маран о? design. Ва етн arse 
course, im a cons range opar e ' 
and this is not an undesirable feature. It is both theoretically and 
practically an error to make of the first cylinder a mere measuring 

ot to cut off so much steam, and pass it forward to the next cylinder. 
Prot. Weighton is eA Friend na on ш tests, € greed 
P pro | ran ms. We may pe questic 
duction the r results to so hard and fast a formula. Before this can 
be accepted, the same, or some of the tests need to bs made on some 
entirely different engine. But the coincidences shown by the tests 
are probably sufficiently marked to warrant the general ae pa 
as to the fixity of the point of cut-off in the larger cylinders of multi- 
cylinder engines. 

A most important statement is that of the author's, that no pat 
ticular inflaence on economy could be traced either to the pr on 
of power exerted by the several cylinders of compound engines, or 
even by the temperature ranges in the several cylinders, Ic is clear 
that as there are reasons in favour of both large and small 
cylinders, the happy mean is likely to give best all-round results. 


W. H. B. 
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THE THEORY OF THE VOLTAIO OELL.* 


Voutas fundamenta! pracipis may be enunciated thus. The values 
of the electrical potentials in two bodies of different kinds in con- 
tact with one another differ by a quantity which depends only on the 
matures of the two bodies, each of which is supposed to be uniform, 
and at the same temperature throughout. 
In metals and other conductors of the first class f this difference 
tial, or electromotive force of contact, obeys the laws of 
which may be enunciated as follows:—(a) The difference 
between the potentials of two conductors is the same whether they 
touch directly, or whether they communicate through a series of con- 
of the firet class, which series may Ъз arranged in any way. 
(5) A closed circuit formed of conductors of the firet class is in elec- 
equilibrium, and no current is maintained : (c) Tbe electro- 
motive force of contact between two conductors is equal to the 
difference between the electromotive forces of contact fcund by 
5 separately in contact with any third conductor. 

In of this last law, the consequences of Volta's fundamental 
principle do not conflict with that of the conservation of energy. 
Àn assertion to the contrary could only arise from neglect to take 

work done in bringing the two metals to their actual 
conditions from the state in which their particles are at the minimum 


distances. 
8 plied his principle to conductors of the second 
5 uction of a current in a cell with a closed circuit 


4% 


| 


a 
tively, as well as that between a pair of the second class, as being so 
small in comparison with that between a pair of the firat class tbat 
lot a first approximation one might neglect the former and take 
account only of the latter. Those who adopted his ideas of the action 
went beyond him in this point, and treating the first two 
electromotive forces as gery бнр looked on every electrolyte as a 
simple conductor capable of ging to the same potential any two 
metals between which it formed a communication. Consequently, 
every discussion between those who accepted the contac’ theory and 
supporters of the chemical theory of the voltaic cell turned, 
firstly, on the reality of the difference between the potentials of two 
metals in contact, and, secondly, given its existence on its being suffi- 
cient to explain perfectly the effects of the voltaic cell. 

Since on cutting the wire which connects the two platesof a voltaic 
couple, thus Pani the circuit, the two ends of the wire are at 


& 
F 
y, 
Б 


F 


d ffarent poten ; and since the potential is then constant through- 
out each of the Fre which composes the couple, one must conclude 
that a sharply defined change of potential exists at the junction of 


Е 
{ 


metals, and if not over the whole contact surface, at least 
of it. But if it could be shown that this variation of 
does not oosur at the junction of the two metals, it would 


ih 


necessary 

of the contacts between metal and liquid. On the other hand, 
contruct an active voltaic cell, as Volta knew, with one metal 
liquids just as well as with two motals and one liquid. In 
ease the existence of an electromotive force is required either 
metal touches a liquid, or where two liquids are in contact. 
three possible kinds of junction, metal to metal, liquid to 
iquid, and metal to liquid, two, at least, exist in every voltaic cell, 
and in the common cells, which have two liquids, all three are found. 
It is impossible, then, to assert, so far as these experiments go, that 
the seat of the electromotive force lies in a Junction of one kind or of 


Any doubt that electromotive force exists at all three kinds of 
junction seems to be removed by the experiments in which different 
physicists have shown that Volta's laws do not apply to circuits oom- 

of electrolytes alone. Suppose, for instance, that four electro- 

are arranged in a series, the first and last being the sama as one 

another and different from each of the intermediate ones. Then the 

cereum of the fist and last are generally found to be different. 

result seems to prove the existence of an electromotive force 
between two liquids in contact. | 

While, however, the existence of electromotive force at the junctions 

of two liquids in contact is proved by such experiments as the 

above, it is uncertain what view to take of the other two kinds 

of contact unless we can obtain the assistance of more decisive 


the meantime we may admit Volta’s principie as generally correct, 
and suppose that a difference of potential exists on the two sides 
of every janction of two different conductors, but an explanation is 
still required of the mode in which this difference arises. 1% may be 
the mechanism to which it is due is likely to be different 
according as м ges least, of the bodies is a liquid, or they are both 
It w seem, in fact, that in the first case the electro- 
motive force of contact is an electro-chemical phenomenon, while in 
the second case the field of hypotheses is less limited. 
By the so-called contact theory electromotive foroe exists only at 
liqeid of every сеп. Volta thought that he had 
d of every ce olta thoug t а 
есе of this electromotive force;-and his suc- 


JAT 
MHH 


* Appended to Prof. A. Righi’s lecture оп Vulta, delivered at 
Como, September 18th, 1899. 
Joe divided conductors into two classes, of which the first in- 
абе all non-electrolytic conductors, such as metals, solid or liquid, 
AN, and the second class included all electrolytes. (Trans- 


V $ This is generally true only when the junctions are all at the same 
— bet the Peltier effect was unknown to Volta. (Trans- 


to admit that an electromotive force exists at one or 


cessors who have supported the contact, as against the chemical 
theory, have always thought the value of the electromotive force of 
contact between two metals to be sufficient of itself to explain fully 
the effects of the cell. Volta’s investigation of this point can be 
reduced to two fandamental experiments. In the first of these a 
sinc-copper couple is held ia the fingers by the sinc part, and while 
one plate of & condenser electrometer is touched with the copper, 
the other plate is touched with a finger. On (removing the couple and) 
lifting the upper plate, the leaves of the electrometer diverge. Tae 
employment of a moist hand reduces this experiment to the deter- 
mination of the difference bstween the potentiale of a voltaic cell 
formed by the sinc, the moisture of the fingers, and the metal plate 
of the condenser. This experiment does not furnish, nor does any 
other in which an electrolyte takes part, the desired proof of the 
existence of an electromotive force at a metallic junction. 

Ia the second typical experiment the two plates of the condenser 
are of different metal., and ara unvarnished. Озе cf these is laid 
upon the other and then removed; or they may be 
wire when separated by a certain small 
broken, and the upper plate removed. In both cases 
meter connected to one of these shows a defiection which, other things 
being equal, is proportional to the electromotive forc» of contact 
between the two metals. It is clear that no conductor of the second 
class enters into this action, and for a long time experiments of this 
type were considered to demonstrate the existence of electromotive 
force at the junction of two metals. 

Those, however, who maintained the chemical theory of the pile, 
and denied the existence cf electromotive foroe at the junction of 
two metale, refused to allow any weight to this experiment, and 
attributed the action to oxidation by the surrounding atmosphere. 
Bat there was little difficulty in meeting this objection (which, more- 
over, seemed vague and far-fetched) by showing that the result is not 
substantially modifled by protecting from the action of the air the 
most oxidisable cf the two metals, which, in the case of the common 
sinc, copper couple is the sinc. One way, for example, of doing this 
was to enclose the zinc in an insulating sheath, through which three 
short copper studs, perpendicular to the surface, served to make con- 
nection with the copper plete. 

They sought still further to exclude the oxygen by substituting a 
different gas for the air, and conducting the experiment in a closed 
vessel. Bu’ this made no change in the contact difference of potential, 
except in those cases in which the gaseous medium acted 
chemically on tke surface of one or both discs so as to produce an 
obvious change in appearance; and as only the nature of the super- 
ficial strata of the discs i: flaercss the result, во these variations of 
the electromotive force of contact were naturally explained. The 
same resulta were obtained when the experiment was performed, not 
as by Volta by separating tbe discs after a momentary contact, one 
beicg connected permanently to the electrometer, bat by keeping 
them fixed and allowing the ultra-violet rays to fall on them in a 
suitable way. Та fact, even in an atmosphere of nitrogen rarefied to 
the highest degree now possible, the result of Volta's fundamental 
experiment seems to be unchanged. 

A new and ingenious objection was raised much later against 
Volta's second fundamental experiment. It is sepposed that a 
stratum of gas adheres to each metal, and that the deficction of the 
electrometer is due, not to an electromotive force of contact between 
the two disos, which might be suppose to be null, but toa difference 
between the potentials of the two strata; and that this difference is 
that which would exist between the poles of a voltaic cell formed of 
the two metals with au electrolyte consisting of the substance of the 
adhering strata. In fact, representing by the symbol (A B), the 
difference релш between two bodies, 4 and B, and calling z, c, 
the two metals, and s the enclosing strata, one meeta on p 
from the stratam adhering to z to that adhering to о through the 
metallic er between z aud o, the successive changes of potential 
(в z) (z o) (o в), and between the potentials of the two strata there 
will be a difference (в 2) + (z с) + (О в), equal to that of a couple 
formed of the bodies, c8 z. | : 

Although satisfactory experiments are still wanting to show the 
inflaence of the surrounding medium, this explanation of the second 
of Volta’s principal experiments is in much favour. I¢ may be 

however, that even if this explanation could be shown to 

be entirely in accordance with facte, still it would not follow that 

(z о) must bs sero, Indeed, the following observations may Ъз 
8:— | 


First of all, if the gareous strata adhering to the metals are insu- 


lators, and it is incomprehensible that they can be locked upon as 


conductors, the deflection of the electrometer will depend in some 
соро way on the distribution of charges on the gaseous strata апа 
on the two metallic discs; and in any case the explanation must be 
сооро modified. In the second place, since the resultant 
electromotive force (s z) + (z c) + (о в) differs from zero, s behaves 
like an electrolyte, and is not subject to the laws of Volta. Now the 
experiment succeeds in a simple gas, such as hydrogen, and it seemed 
difficult to rat that such a body can be susceptible of electrolysis. 
This objection recently lost much of its weight, since now the 
ossibility of the division of the molecules of all gases into free ions 
s generally admitted for the purpose of explaining the phenomena 
of the charges in gases, and the electrical phenomena of ordinary 
radiation and of Réatgen’s rays. 
It is clear that we do not possess sufficient arguments or facts to 


decide either for or against the application of Volta's principle to 


metales, and if we cannot say that the existence of an electromotive 
force of contact at the janction cf two metals is rigorously demon- 
strated, still less exactly measured, neither can we hold that its 
existence is disproved.* Exo-rimantal evidence in favour either of 


* Many physiciste hold that ita existence tas been demonstrated, 
and its exceedingly small walue measured by observations of the 
Peltier effect (Translator.) 
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the chemical or of the contact theory, without recurring to Volta's 
fundamental ment is greatly wanted. | 
The h that the only seat of electromotive force is at a 


metallic janction would lead to the conclusion that the electromotive 
force of a cell is independent of the nature of ite electrolyte. Now 
the supporters of the chemical theory bave addaced various cases in 
which an alteration of the liquid may not only affect the tude 
of the electromotive force but even change it sense. To this the sap- 
porters of the contact theory promptly replied that these changes of 
value and sign were due to permanent modifications produced by 
chemical action on the surfaces of the metals. The so-called passive 
е dad iron was quot zd аз an example of such а tuperficial medi- 

Though innumerable experiments have been made and described, 
either in attack on or defence of the theory of contact, an attentive 
examination shows that none of them are of sufficient weight. to 
decide between it and the chemical theory. Ia fact, many experi- 
ments bave lost all value now that we have become better acquainted 


with the laws of electrolysis. 

A mode of explaining this last phenomenon which, as is generally 
admitted, onds perfectly with the observed facts, leaves bat 
little difference the contact theory, applied to the voltaic 
cell in the way already explained, and the chemical theory. It is 
clearly reco that the current in a cell and the electrolysis 
which takes place in the liquid are inseparable phenomens, and it is 
impossible to argue either that the chemical action causes the current, 
or that the current causes the chemical action. While, however, the 
supporters of the chemical theory шей to assert ina manner that 
was of necessity vague and ill-defined, that the chemical action is the 
cause cf the current of electricity in the cell, they now limit them- 
selves to stating that the two phenomena are simultaneous, and bave 
for their immediate cause the force cf chemical affinity, instead of 
the electrical force due to the contact charges. 

Consider a voltaic cell on closed circuit composed, for example, of 
sinc and copper and а solation of copper sulphate (Оп 80.) bile 
the external circuit of the cell is traversed by an electrical current, 
electricity is conveyed in the body of the liquid by ions, i e, to say 
by electrified atoms or groups of atoms into which the molecules of 
the salt are split up. In the case considered the ions are Cu and 
(8O,), the former of which carry positive charges towards the copper 

and the latter c negative charges towards the zinc 
electrcde, forming (21 ВО,). Tae charges of the ions given up to 
the metal electrodes feed the current in the external circuit. Within 
the cell the journeys of the electrifiad ions constitute a current. Oa 
breaking the copper wire which connects the two plates cf the cell, 
the electrolysis ceases with the current and the two ends of the wire 
are shown to be at different potentials. 

From this point of view it may b3 seen how both the double 
phenomenon of electrolysis and current in a closed circuit, and the 
difference of the potentials of the poles on aa opsn circuit are 
explained by the supporters of either theory. The supporters of the 
contact theory reason as follows :—On closing the external circuit 
of the cell the potentials of the copper and sinc plates assume values 
differing by (o z) the potential difference of contact. The liquid 
between them now finds itself in a field of electrostatic stress, and 
the positive ions (Ou) are impelled towards the copper electrode 
(which through contact with the sicc is negatively charged), while 
the negative ions (BO,) are impelled towards the sinc. The + 
charges which the former yield up to the copper plate, and 

charges, which the latter yield to the sinc plate, 
tend to p d the two plates; but as these are in contact 
the differencs between their potentials is maintained constant, and 
the charges received by them produce a current in the wire which 
oins the poles. If, however, the wire is broken the two metals 
mmediately lose their contact charges, and assume the same 
potential: electrolysis ceases, and a difference of potential (o z) is 
manifested at the two ends of the wire. 

Those who dispute Volta’s principle as applied to metals, and hold 
to the chemical theory, reason as follow: — Owing to the fact that the 
affinity between sinc and (80,) ia greater than that between (80,) 
and copper, immediately on tne immersion of the two plates in the 
liquid the ions (BO,) begin to travel towards the sino, yielding to it 
. their negative charges and setting free on the copper plate the other 

ions (Ou), which yield to it their positive charges. The two plates 
become thus oppositely electrified, and their charges continue to 
increase until the electromotive force due to the charges themselves, 
tending to impress on the ions an inverse motion, arrests the elec- 
trolysis. If now the circuit is closed, the impediment to the electro- 
lysis is ad гү, which now continues indefinitely so long as the 
charges yielded by the ions to the plates maintain the current.* 

It is clear now that the whole difference between the two theories 
is reduced to the following point. According to the first theory, electro- 
lysis is initiated by electrical forces due to contact charges; according 
to the second theory, electrolysis itself is due to the forces of affinity. 
It will not be possible to obtain the materials necessary for judgment 
between the two theories until we have succeeded in ontis- 
factorily the differences at the separate junctions of the bodies forming 
the couple. This has been attempted in various ways, but the results 
are neither sufficiently numerous nor sufficiently sure to enable one at 
present to make a definite decision. It, however, ap probable 
that the electromotive force of the cell is not identical with the elec- 
tromotive force of contact between the metals. If this were ascer- 
tained, then those who accept Volta's principle should be able to apply 
it to all kinds of contact, and not only to that between metals. Bat 
it does not szem that it would be possible even then to explain with 
sufficient simplicity all the phenomena cf the voltaic cell. 


* To this explanation may be objected that no charges are 
developed on a pair of sinc and copper plates placed in an el«ctro- 
Лубе so long as there is no metallic contact between them (Translator). 


But even apart from all. this, the theory of the pile based 
hypothesis Br ge electromotive force of тоа en 


ysterious property 

first class, which requires explanation in its turn. The chemici 
theory on ite side has its own imperfections. Since it also is based en 
a special effect produced by the mysterious force of affinity, which 
equally requires explanation. While, moreover, the chemical theory 
denies the electromotive force of contact between metals, it- does not 
c ff ar . of that between two electrolytes, or between, 
an electrolyte and a metal; and this last must evidently necs 
sarily exist, if that between two metals does not. н 

these considerations, the recent osmotic theory of the рі 
Prof. Nernst, seems to present a certain superiority over toe othen, 
осе, while able to give an account of the production of current ins 
cell, it neither has recourse to an electromotive force 
between metals, nor invckes a direct action of affinity, and succeeds, 
moreover, in explaining easily how the difference 

electrolytes, or be 
of 


the veltaic cell, it is а зар 
on the other, and і 


3 
8 
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it occurs spontaneously and continually in consequence of an inceszant 
interchange of ions between the various molecules, the new 
theory supposes that free ions of both kinds always exist in an 
N аа and in greater quantity, according as the solution is more 

a 

To this hypothesis is added another. It is supposed that when a 
metal is immersed in an electrolyte, ions are detached from it, which 
remain in the liquid. It only remains to take into account the dif- 
ferent velocities with which the ions are diffused to explain how the 
d'ff.rences of potential are formed between conductors in contact, 
and how a cell can generate a current of electricity. 
I think it may be useful to close this note with a brief exposition 
of this ingenicu: theory. 

Imagine, first, a solution which is not electrically condactiva to 
азу appreciable extent, a solution, for iostance, of sugar in water, 

from а body of water by а semi-permeable membrane, t e, 

to say permeable by water but not by the body in solation. Osmosis 
will occur, and a certain quantity of water will pass by d 
through the membrane into the sugar solution, and во raise ita 
to such a point that its pressure on the membrane will exceed that 
produced by the pure water by а certain quantity which is called the 
osmotic pressure. This phenomenon is explained in the following 
manner. The molecules of the sugar tend to diffase themselves in 
every direction and press on the membrane, which thus b2come 
extended, and this causes the pure water to enter the solation 
5 ol e for the fact ape I think, to be pie 

mply as & means remembering phenomenon, not as а 
RUE Buppose, now, that the solution is very dilute. Then 
solution, the more exactly do the following laws 


First of all, the measurements of Van t'Hoff and of Pfeffer show 
that the osmotio pressure is proportional to the concentration, t e, 0 
the dissolved body existing in 


weigh 
depends on the number, not on the nature, of the molecules dissolved. 
In the third place, it is proportional to the absolute temperature of 
the solution. Lastly, from measurements made Van t H ff, the 
said osmotic pressure is equal to the pressure which the molecales of 
a gas, equal in number to those of the solute, exert on the walls of a 
containing veesel, where the volume and the temperatare of the gu 
and the solution are the same. It follows that the body in solution 
b2haves exactly like a perfect gas and obeys the same laws. 

The phenomena of osmosis are ultimately connected with others 
ке by dilute solations. The vapour ure of а solution is 

aown to bs, at the same temperature, that of its solvent. 
We shall use the term “relative diminution” for the difference 
between the two pressures, divided by the vapour pressure of the 
solvent. The boiling point of a solution is known to be higher than 
that of the solvent, and the freezing to be lower. On the basis of the 
relations deduced from the principles of thermo-dynamios and verified 
by ex ent, it is found that equimolecular dilute solutions made 
in a given solvent have not only equal osmotic pressures, but equal 
relative diminutions of vapour pressures, equal increases of boiling 
points, and equal lowering of fret zing points. It follows that any 
one of these phenomena can serve for the determination of the 
molecular weights of dissolved substances. Moreover, in virfue of 
the thermo-dynamic relations which connect these phenomena, there 
are several ways of obtaining the value of the osmotic pressure cf а 
given solution. 

These laws of dilute solutions bave been verified, in every care 
where measurements have been made of solutions of organic solids 
in water or organic liquids; generally, in fact, when the solutions are 
not electrically conducting. Ia tbe study, however, of solations 
susceptible of electrolysis, such as aqueous solutions of basic salts, 
acids, or inorganic saits, the osmotic pressure (as also the relative 
diminution of vapour pressure, &c.) is greater than is indicated by the 
molecular weight of the solute. These numerous tions to she 
laws of dilute solutions might have delayed the accepta: ce of Van 
t'Hoffs theory, had it not been that an attentive examination of the 
behaviour of electrolytic solutions has shown an analogy to that of 


2 of эе e Fe 
ae, wy. (з Si c» 


Vol. 46. No. 1,159 FEBRUARY 9, 1900.] 


THE ELEOTRIOAL REVIEW. 


247 


other solations, based upon an hypothesis which other considerations 


When the solution is 1 con- 
ute, which is twice, three times, 


The solute behaves here like those gases—hypoaszotide, for example 
—which are dissociated on heating and become completely so above a 
certain temperature. And it is natural to su that with increased 
dilution of a given solution, the molecules of the solute are dissociated 
more and more, so that starting from a certain degree of dilution, 

h one of them gets divided into two, three, &c., distinct particles, 
which behave like the mol А gas. 

ch us are precisely those which 
electrolytes, and since it is recognised that electrolysis is due to 
t i. e., of electrified atoms or groups of ions, by 
union of which a molecule is formed, the hypothesis of 
Arrhenius is immediately suggested, viz, that the particles iuto 
which the soluteis divided by dilution are none other than the ions 


вз free ions are supposed, then, to exist in dilutions, and in 
ity as compared with the number of entire molecules 

degree of dilution is greater. They must be xg pen free 

move and to diffuse themselves like entire molecules, in order to 
contribate to the production of osmotic pressure; bat ions of 
are to be supposed to diffuse themselves with different 


i 


possess, at least during electrolysis, different 
velocities, has long been known. Hittorf showed that in the elec- 
trolysis of a saline solution the respective speeds with which the 


positive ions moved towards the negative electrode, and the ve 
ions towards the tive electrode, were different, and he - 
mined for various the so-called “convection numbers," the 
ratio between which is 


equal to that between the speeds with which 
two kinde of ions travel towards the electrodes. 

On the other hand Kohlrausch, some time afterwards, measured 
the molecular conductivity of electrolytes, ѓе, to say the specific 
conductivity divided by the number of gramme-molecules of the solute 
contained in unit volume, and has found that by increasing the dilu- 
tion, the molecular conductivity tends towards a floite limit; and, 
further, that it can then be represented by the sum of two numbers, 
of which one is characteristic of one of ions, and the other of the 
. From our point of view these two numbers represent the 
velocity of migration of the ions themselves. 

While Hittorf determined the ratios between these velocities, 
Kohlrausch determined their sum, so that the value of each can be 
calculated in an arbi unit. It will be seen how important a 
bearing this has had on the new theory of the voltaic cell. 

We may indicate by a the ratio between the molecular conduc- 
tivity of a RE ven solution, and the value to which this would approach 
with indefinitely increased dilution. This ratio “a,” ct for 
obvious reasons the “coefficient of dissociation, or of ionisation,” 
must evidently be related to the factor, i, defined above, if the hypo- 
tbesis is to correspond to facts. 

If the current of electricity in a solution is due to the transport 
electrical annexed to the ions, the coefficient, a, should 
the number of dissociated molecules, 
total number of molecules in the solution. Let us call this 
ber n.” The solution will then contain n — an entire mole- 
an dissociated molecules. If we supposed that each of 
is divided into “р” the total number of such parts 
" Then the total number of particles existing in the 
ire molecules and free ions) will be n- an + pan. Now, 
io between pm number, and ГА the T na mole- 
ute. ence i 1 —a (p – 1). epeated experi- 
has confirmed this relation, and thus affords a verification of 
зуусан electrical dissociation. 
© are now 
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this simple case a difference of tial immediately be 
formed between the two liquids. For what will bappen will be that 
ions will diffuse from the concentrated solution the dilute in 


greater number than they will diffuse from the dilute into the con- 

eentrated; and since the positive ions diffuse themselves with a 

velocity different from the negative, it will necessarily happen that 
опе 


Я between them due to the difference of the velocities with 
the ions are diffused from either one into the other. This 
тесе of potential will don the nature of the two solutions, 
04 on their concentrations; and obviously cases will occur in which 
W difference of potentiel arises. 


LI 


Buppose now that two electrodes, formed from the same metal, are 
immersed in the two liquids and connected with one another so as to 
form a closed circuit. The charges of the two liquids will then be 
neutralised, or rather, the electrical forces will be annulled which 
oppose the continued separation of the positive from the negative 
ions, and this osmotic will now be able to continue in- 
definitely, and will produce a continuous current in the wite which 
connects the two electrodes. : 

But in reality the presence of the metal immersed in the liquids 
may alter the character of the action profoundly. To explain the 
effect exercised by the character of the metal on the electromotive 
force of a cell (of one constituted, for example, of two liquids and 
one metal) a new supposition is required. Nernst supposes that, in 
the same way as the ions of a liquid diffuse themselves into another 
liquid with which it is in contact, so free metallic ions leave the mass 
of the metal to diffuse themselves in a liquid in which it is immersed. 
In consequence of this process a difference of potential will be 
formed between the metal and денш Thus if the metallic ions 
gave a positive charge, the metal remain negatively electrified, 
while the liquid will appear positive, and a difference of tial 
will be formed between the metal and the liquid. 

This emission of ions by a metal may be compared to the evapora- 
tion of liquid in a closed vessel, which only ceases when the vapour 
formed has reached a certain pressure. One may say, then, that 
metals possess a p "solution tension,” just as liquids possess a 
“ vapour tension," and this solution tension may be measured by the 
osmotic pressure produced by the metallic ions diffused in the 
electrolyte. We may by analogy sup that there is a similar 
emission of ions from a non-metallic y in contact with an electro- 
lyte. Oxygen, for таре, in such circumstances will emit nega- 
tive ions. This explanation of the difference between the potentials 
of two liquids, or between a liquid and a metal, explains also the 
formation of a difference between the potentials of the poles of a 
voltaic cell, or in the case of a closed circuit, the o the elec- 
trical current. All depends upon the various velocities with which 
the ions are diffused from one body into another, and so on their 


Thus in the case of the difference between the potentials of two 
liquids one calculates first the work done in conveying the ions from 
one liquid, in which the relative osmotic pressure has a certain value, 
into another liquid, where the said pressure has a different value; in 
the eame way as one would treat the passage of a body of from 
one pressure to another. This work may then be eq to the 
product of the difference of tial by the quantity of electricity 
which the ions bave transported. The proced is similar for the 
difference between the potentials of a metal and a liquid, only here 
the osmotic pressure in the metal is replaced by its solution tension. 
In the few cases in which the electromotive force of a cell has been 
both calculated, and experimentally measured, a satisfactory con- 
cordance has been found. This has been carefully done for cells of 


the Daniell type. In the calculation the differences of potential 


between the two metals and between the two liquids have been 
neglected, being considered a priori as very small. It seems 
then that the predominating electromotive force has its seat at the 
contact between metal and liquid; those which occur between metal 
and metal, or between liquid and liquid, are very small indeed. 

It is impossible to say that the osmotic theory of the pile excludes 
the possibility of a contact force between metals, and if the latest 
comparisons between the results of calculation and experiment have 
proved ite existence, an explanation of 16 may, perhaps, be sought in 
the difference between the solution tensions of the various metals, 
reflecting that the existence of electrolysis has now been as 
in some solid bodies, such as, for example, in glass at a temperature 


little above normal. 
of the pile furnishes an explanation of the 


If the osmotic th 
electromotive foroe of contact between two metals, or in 


(or, at least, all except those between metals) and seems now to 


deserve the attention of physicists. 


AMERICAN v. BRITISH WORKMEN: 


Ax occasional correspondent of the Engineer endeavours to arrive at 
some explanatory causes of the much debated question of American 
competition. The true basis for difference he holds to be summed up 
in the three words, food, climate, and society. Manufacturing America 
lies ap tely between latitudes 32° and 42°, but is bounded 


y 
west of the Mississippi at present. Au extreme dryness and an 


are the main features. South of the 
wanting, but the summer heat is so excessive 
as to lead to the large empl t of coloured men. The climate he 
looks upon as cauring a craving for a meat dief, and meat is consumed 
in plenty, and half mw. The same meat diet, though less raw, is 


enormous range of tem 
Ohio the extreme cold 


zt 
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characteristic, curiously encugb, of those who dwell in the hot 
climate of Australia. This diet enables a man to work hard from 21 
to 45 years of age, when be becomes played out. We presume the writer 
iv speaking of manual workers. We do not think his last statement is 
во applicable to professional men and business men. But what 
becomes of the American workmen, when at 45 they stand aside 
" nervous and dyapeptic?" They ought by this time to have grown 
into a large leisured class, or to be an army of paupers dependent on 
friends. We think the picture overdrawn to some extent. We do 
not recognise the relentless energy of which so much is talked. 
Americans work hard and for long hours, and have no holidays, but 
much of this is due to their own choice, aud is not doing the 

eople any good as a mass any more than the similar conditions 
о the physique of the English people in the pre-Faotory Act 

ys. 

The author does pretty correctly determine one reason for great 
productiveness in American works. There are no boys—no 
apprentices—in many of them. Their business is to mske money. It 
is no part of the social scheme of an American employer to provide 
workmen for 10 or 20 years hence, when hie own descendants have 
perhaps gone West as tramps, or gone East to Europe as multi- 
millionaires to re-build the fallen fortunes of titled people. The 
Amorican employer has had so much skilled labour from Europe to 
do bis work tbat he has had no occasion to worry about training 
apprentices. The best skilled workmen in America are English. The 
attendants on machine tools are probably largely American. 
The unekilled labourers are of Italian or middle European 
origin—ignorant, and thus easily ran by gaugers of their own race 
who happen to have acquired English. There are also the Irish, who 
seem to run the whole of political America. They are almost 
uniformly at enmity with England for some reason, or lack of reason, 
except in rare instances where they realise facts on a true basis, and 
they are responsible, together with the primary school history of 
America, for fostering the spirit of Anglophobis, which recently in 
Massachusetts passed resolutions ia favour of the Boers for doing 
that whicb, as attempted 125 years ago by England very mildly, has 
been the cause for the last century of teaching American children 
that all Englishmen are bloodthirsty tyrants. 

The fiaest class of workmen in America, to far as our limited 
observation goes, are the locomotive drivers. They have much the 
same style as the old-time English millwrights. Generally, however, 
rays the author, the native American aima at a boss position, and 
those who fail to attain it swell the army of telegraph clerks and 
tramcar conductors. The struggle for respectability—meaning a 
black coat and clean hands—appears as keen as in Europe. 

Labour troubles in America do not exist as ae. Luow them, 
because it is difficult to get a heterogeneous mass of different 
nationalities into line and discipline; but when there are troubles, 
they aro usually associated with the wildest orgies, riote, and incen- 
diarism, unknown ia England, but probably of Continental origin, 
where, as we recently have learned from the German press, English 
ideas of freedom are hated, and our race detested, with the same 
virulence as is exhibited by these same foreign rufflans when they 
fail to secure their ends reasonably in America. 

The author farther argues that just as sheep and cattle in Ohio, 
Australis, or the Argentine may yield better than the original British 
ер yet this yield is only kept ap by constant replenishment from 
England; so in America the race is not self-continuing, the birth rate 


is going down, if the real native element could be statistically dif- 


ferentiated, and the country is populated and replenished from 
abroad. It was argued very powerfally by Trollope that the future 
of the West Iadies was all wrapped up in the brown man, and if it 
should be proved that even south of latitude 42° the same effects of 
climate are, though to a less extent, holding sway, the fatare may see 
a solution of the negro question, to contemplate which would be most 
distastefal to present-day Americans, who are not even civil to any- 
one who can even be с eunburned. But these speculations are, 
like those of the author, premature. The population of America is 
still so heterogeneous, that the one-time type of American—long and 
lank—has very much disappeared, and there has indced not been 
eu ffi cient time to evolve a permanent . Americans of to-day 
far more resemble the bull-necked and well-fed individual caricatured 
by them as John Ball, than do Englishmen. Ав regards 
social equality, and all that sort of thing, our correspondent adopts 
the conventional American style, which remsins as a legacy at most 
from the old Oolonial days, and has no real basis. Jack is as good as 
his master, no doubt, ia America, as he ie in England, except that he 
goes one better in England. 

Now as to the American system of manufacture, the standard pro- 
ducts, and the so-oallsd English manufacturer's refasal to alter his 
designe. It appears that no manufacturers are so stupid, if it be 
stupidity, as the Americans; they reply, bay what I make or leave 
it. This—in an American a gross fault—in an English manufacturer 
is & virtue. Of course, the question comes in as to design, but 
on this score we must not forget that where we have beea at fault 
has not been in our manafactarers’ desigas, but in the desigas of 
Westminster engineers of no practical knowledge or experience. 

A certain flem of Westminster engineers, says our contemporary 
Engineering, prepared designs for a bridge two or three years ago. 
To this desiga the Patent Shaft and Axlstree Company have built the 
new bridges for the Tugela and Frere rivers in Natal, the spans 
weighing 105 tons in place of 45 tons, which the Natal Government 
engineer says would have been equally strong. The heavy design was 
adopted to save time, as it was expected, of course, by this time, that 
the “simple-minded farmersandtheir French and German colleagues 
who destroyed the previous bridges would have been persuaded to 
l:ave the neighbourhood of the Tagela. 

We wonder what the well-known firm of consulting engineers in 
Westminster thinke of our contemporary’s savage onslaugnt on its 
design—an onslaught none too savage to hurl af a good deal of 


Westminster designing, which has been responsible for much ur- 
necessarily costly work. 

Finally, if there is one thing more than another that shows the 
weakness of workmen as a class in America, it is the abominable track 
system, which flourishes to so grave an extent that 
prospectuses are put forward in which the company store is explatel 
as а means of getting back a rebate on the wages paid. This evil wa 
abolished over 60 years ago in Great Britain. It formed, we believe, 
& convenient means of disposing of cargoes of dam ‘flour and 
other rotten and poor produce, and it is not likely to to better 
things in America. It appears to attain its maximum of evil in the 
State of Pennsylvania. 

The conclusion drawn by the author is that Americin competition 
is not to be feared on account of the workmen, but that the nataral 
resources of the country are more likely to be a prevailing inficence. 
Food is said to be cheaper than elsewhere. This we do not think is 
the case. In the matter of food, London is cheaper thas, say, New 
York, and probably the ratio applies to other parts. | 

It what the author says as to men being worn out at 45 be even 
approximately trae, the time cannot be far distant when American 
will find it necessary to live more rational lives, and we shall sees 
falling into line with methods of life and a certain waste of time in 
holidays which have been evolved by a longer experie 
side, and by passing through a period when the of the 

ulation of the cities became sufficiently apparent for its cause to 
appreciated, and, on the whole, grappled with. 

It seems to us that Americans are working themselves to death— 
very much as they have exhausted some of their once fertile 
lands which are now in desolation. These are all the well 
recognised faults of new countries. They will probably care 
themselves before they harm the rest of the world, but our 
future food supplies will be straitened if no other source than 
America opens up. The cost of living in America has been 
enhanced by their protective policy, and it is necessary for the whole 
nation to work longer hours in order to earn the difference. The 
higher rate of wages in America in rare cases implies a really better 
income as regards comfort іа living. In many cases it means far lem 
comfort if the necessities of climate are considered, while in many 
cases wages are actually lower in amount. There are, if we are to 
judge by a recant article in an American journal, no such poverty- 
stricken areas in this country as are to be seen in Pennsylvania. It 
would appear that apart from magnificent organisation, mach of 
America’s p ing competition arises from a prodigality of life 
and of the soil's fertility which cannot endure, and as American 
awake to the of the uneducated Huns of Middle E 
who constitute eo much of the rowdy element, they will see the 
of killing in order to keep themselves, and fall more into line with a 
mode of life that has been evolved by experience and proved to be 
enduring. 

We ne need not follow the author in his remarke on parole pity of 
American workshops, and so on. There are some y 
shops in America, as here, but, on the whole, American workshops are 
newer than our own, and as a rule things of to-day features 
not known even 10 years ago. These are mere de of difference 
rapidly disappearing with the older shops. Iven as we write, we find 
American competition to be less keen. Re tatives on this side 
are putting up prices as business improves in America, and are check- 
ing sales, and our own manufacturers are getting over the period of 
retrogression which was brought on by the methods against which the 
employers revolted in 1897—methods, the nature of which was nevar 
so clearly manifested, we trust, to English workmen as it is, perhaps, 
to-day, when thsy see their supposed German friends of 1897 now 
subscribing to destroy English trade in South Africa by getting u 
turned out thereof. 


THE CORLISS ENGINE. 


A RECENT issue of the Engincer of New York was devoted almost 
wholly to a history and description of the Oorliss engine. It is there 
atated that the first drop cut-off mechanism was invented by Sickles, 
in 1841, while the Corliss engine, which has been said not to have 
been really the iovention of Corliss, was patented in 1849. We are 
not in possession of a minute history of drop-valve gear, bat think it 
possible that valves, the movementa of which were free from their 
driving gear, were in existence earlier than 1841. One gear especially, 
consisting of a vertical spindle rotating with discs carrying lift 
cams, clearly comes under the description, and we believe is of con- 
siderable age, but the slowness of adoption of the Corliss valve in this 
country was certainly not that cut-off was unappreciated, for the 
devices tried were numerous, and are, like the Corliss, in existence 
to-day. Thus tre old D slide was fi'ted with internal flat cut-off 
plates, and an exceedingly rapid cut-off motion, little inferior 
to that of the Corliss gear, even in the light of present day 
knowledge. The Oorliss was, we believe, brought over to this 
country by the late Mr. Inglis, a Canadian engineer, and late of the 
firm of Hick, Hargreaves, of Bolton, in conjuaction with Mr. 
Davidson, who was a son of the manager of the Bank of Scotland, in 
Edinburgh, and afterwards went to Now Zaaland where he rena 
foundry and built indiscriminately, or indiffsrently, as the 
Elizabethans would style it, stern wheelers, small locomotives, pit- 
head work, et hoc genus omne, filled the various demands of a new 
colony, while he spent leisure hours as starter in the local races. 
Peace be to his ashes. . 

Corliss, like everyone else probably at the time, no doubt 
fally believed that the good results he obtained were due 
to his excellent mechanism. He may be excased in this, seeing 
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ths to-day each new firm tbat essays to build engines acts on the 
wamption that economy of fuel is to be obtained by a sufficiently 
enbersome agglomeration of links and pins, which is really a better 
une than valve gearing for some of the modern abominations. The 
m$] cause of the economy he sccured was, probably, the better 
dninage of the cylinder, combined with better workmanship. 

There were four valves placed at the opposite corners of the 
cylinder rectangle, the steam valves di: charging directly across to the 
exhaust valve chamber or port, and water passing ont of the cylinder 
и сасе when the exhaust valves opened. All the four valves were 
operated by спе eccentric, which gave an oscillating movement to a 
wrist plate, from which the four valves were driven by short connect- 
ing тобе from four pins set in the face of the plate. 

The team valves, alone, kad a disengaging or trip motion some- 
vere in this connecting mechanism, and this trip motion was worked 
by means of a little trip cam set at a varying angle by the governor. 
Ћи the governor bad no work to do, and could be small and light. 
Ocrliss also effected improvements in the framing of his engine. 

There are numerous makers of Corliss engines to-day in America, 
ul they use various modifications of the trip gear in the same way Аз 
ююшу modifications have been used on this side. A usual method 
thers is to hang a bell crank or gab jaw by a pin upon the valve 
фізіо lever. The inside face of the gab carries the hardened steel 
catch cr ta ip piece, while the other fork of the gab acts as the trigger 
and trips the valve as it turns by coming into contact with a cam, the 
postion of which is varied by the governor. The great drawback to 
the Corliss engine has been the difficulty of using a cut-off other 
than early. Thus overloads have been impossible, but long range 
фо are now made, and the engine can carry a considerable over- 
load for, it is said, short periods, but why not for long periods does 
not appear. The great otjection to-day to the Oorliss gear is, that 
engine speeds have gone beyond the speeds at which trip gears can 
be succewafally worked, and American high speed engine builders 
beve dropped the Corliss gear, and employ direct driven valves. It 
isprotably due to the limiting influence of the Corliss valve that 
American engine bailders, in cases where the Corliss valve is still 
made, are so determined to force heavy and slow rotating engines 
spon traction stations. It is open to question whether, in sticking 
tosgood valve and gear, simply because they are good, the limitations 
of the gear have not been glossed over. Extreme sharpness of cut-off 
is dow known not to be of such terrible consequence, while other 
valves give rapid opening, even if not so smart at the cut-off. 

In the article before us descriptions, many of them illustrated, are 
given cf the engines made by а large number of firms. So numerous 
are these makers of Corliss engines and so invariable the system of 
taming their engines Smith-Corliss, Brown-Oorliss, &c., that they 
bave been dubbed with the generic term of hyphen Corliss engines. 
Fall particulars are given of the peculiarities of valve setting and very 
extensive tables of principal dimensions for various steam pressures, 
powers and cut-offs, mean effective and terminal pressures, theoretical 
and actual steam consumption in condensing and non-condensing 
engines, which will be usefal to designers and engineers у. 
Probably no engine has bad such а run as the Oorlies, and its hold is 
ИШ very strong even in vertical work where the drainage facilities 
that have done so much for the engine, are half lost. 


ELEOTRIC LIGHTING LOANS. 


Tu» INQUISITORIAL ATTITUDE OF THE Lonpom County Сооноп, 
TOWARDS THE VESTRIES AMD DisTRICT ВОАВРОВ. 


I? is clea: ly obvious that the attitude recently assumed by the London 
Ooanty Council in regard to the sanctioniog of the borrowing of 
money by Metropolitan Vestries and District Boards for electric 
lighting purposes is reaching such a critical stage as to necessitate an 
important reform in the offices at Spring Gardens. The position of 
the County Council in this respect is clearly of the Paul Pry order, 
which, if no are made in the present policy, is likely to 
arouse a spirit of opposition throughout London, in so far as those 
local authorities are concerned which have embarked in electric light- 
ing undertakings, and which, in their desire to meet the increasing 
demand for light on the part of the public, seek to raise the money 
of loan, acourse which first requires the sanction of the 
London County к Pa шшш 12 0 not Leo much oe new 
ge w are affec y the inquisitorial part played by 
the County Council—it is rather in the case of the older systems that 
the leading spirits experience the delights of being brought to book 
by the creatures posing as omniscient baings at Spring Gardens. 
It may be that the London County Council thinks that it is right 
to satisfy itself as to the legality and reasonableness of proposed 
expenditure b.f.re giving sanction to local authorities, but as the 
Counci! knows thoroughly that at least some of the vestries and 
boards of works are undertakers under the Electric Lighting Acts, 
that finally disposes of the question of legality. But when we con- 
"d the point of reasonableness there is reason to believe that the 
RM. is exceeding not only the practice of the late Metropolitan 
| ard of Workt—a practice which the Council itself cites against опе 
E authority as a reason for insisting upon details of expenditure— 
а it із also going beyond the policy of the Local Government 
dard when ing with applications from local authorities 
throughont the country for ranction to the raising of 1сапе. It is 
эш put forth on behalf of the Council for minute particu- 
of к cutlays that are so annoyirg and vexatious to 
electric lighting committees and their engineers in various metro- 
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Council is making itself ridiculous by placing upon the Electric 
Lighting Acts, an interpretation that, we feel sure, was never con- 
templated in relation to the duties of the sanctioning authority in 
London when those measures were passed by Parliament. 

As an illustration of some of the information required by the 
County Council at the preliminary stsge of applications for borrow- 
ing powers, attention may be directed to Form E issued by the 
Council, a copy of which has fortunately been placed at our disposal, 
and which we do not think has previously b:en published. The 
form is headed '' Particulars required for propoged loan of for 
electric lighting undertakings, dust destructor machinery or similar 
works," and in the case of the erection of build inge a separate form is 
supplied by the Council. What the County Council aske for in this 
respect may, with interest, be reproduced as follows :— 


PARTICULARS REQUIRED BY THE COUNCIL. 


NorE.—If the application be for a further loan for or in connection with work 
for which a loan has already been sanctioned, it should be stated on this 
form whether any, and if so what, particulars given for the earlier loan 
are applicable to this one. 

(a) Send general plan of buildings, showing the arrangement of plant and 
machinery, 

(b) Send copies of contractors’ drawings, specifications and estimates, and 
priced bills of quantities of plant and machinery. (If any work is done directly 
by the local authority equivalent information should be supplied.) 

(с) In the case of applications for a loan for mains, supply a plan to the scale 
of at least 5 feet to the mile, showing the positions of the mains, kind of 
paving beneath which they are laid, street boxes, service boxes, street, arc or 
other lamps, &c., together with full particulars of the mode of laying cables— 
whether in culvert, pipe or otherwise—sectional areas of the various lengths of 
mains, description of them and the method of insulation, and detailed drawings 
of street boxes, culverts, and sub-stations tif any). 

(d) State cost of the following articles separately, with a full statement of what 
is included under each item :— 

te) State engineer's charges. 

(/) State salary of clerk of works for plant and machinery, &c. 

We have omitted the numerous articles specified as following 
under (d) but they will be understood to refer to all the machine 
and plant inside and outside the generating stations. We should, 
however, state in this connection that the particulars required of 
street arc lamps, street lamp-posts, sub-stations, mains, street, &c, 
boxes, culverts or pipes, trenching and re-instating streets, should, in 
the opinion of the Council, "agree with the numbers and lengths 
shown on the plans, or the reason for any difference explained." As 
to connections to consumers, details and number of consumers are to 
be stated. All the items have to be priced out and detailed, from 
the type of meter proposed on the one hand, to the number, descrip- 
tion, and heating surface of each boiler, and the number, description, 
speed and output of each dynamo and engine on the other. It is 
clear, from the requiremente here pointed out, that the London 
County Council affects toignore the experience of the electrical engineers 
employed by the local authorities, and has instituted & system of 
checking the expenditure proposed by these authoritice—a system 
that is obviously being sought to be enforced by those who 
neither seem to possess the necessary experience or knowledge, nor 
are likely to acquire those qualifications so long as they sit on offica 
stools at Spriog Gardens. 

Let us take one concrete instance. Some months ago the Islington 
Vestry applied to the Council for sanction to borrow £13,200 for 
additional plant at the Eden Grove station. In November the 
Oouncil decided not to grant permission until further particulars 
were supplied, and on Jan 30th a loan of £10,000 on account of 
the £13,200 was sanctioned. As to the diffsrence of £3,200, the 
Finance Committee stated that they had informed the Vestry that 
if they will supply such details and information as would justify the 
borrowing of the balance, we shall be prepared to consider as to 
sanctioning the borrowing.” The absurdity of this statement is 
remarkable when it is borne in mind that every possible detail has 
ben furnished by the Vestry—the more so when the separate items 
comprised in the proposed loan not only inclade tha Vestry’s estimate, 
but also the actual quotations of the makers for the supply of the 
plant. As this particalar case is cf unusual interest, we set out below 
the details of the items in question :— 


Vestrys Maker's 
estimate. quotation, 


Steam and other piping and valves - za . £4,950 £4950 
Combined heating, softening, and filtering plant 1,150 1164 
Electrio coal-tipping winch .. - T: es 400 400 
Six superheaters on new boilers .. Р 1,200 1,200 
Four superheaters on old boilers .. a - $x 5% 700 560 
Auxiliary apparatus—three pumps - is a Ka ноо 780 
Condens.ng plant oe ae = 4,000 4,290 

Total .. .. £13,200 £18,834 


With regard to the d.fference in estimate and quotation for the four 
superheaters, as the latter have to be affixed to old boilers, there will 
necessarily be some alterations required, and £140 has been added for 
this purpose. As to the three pumps, the price is £260 each, with 
£20 added for contingencies. 

Lzaving the above figures to tell their own tale, it remains to be 
seen what the Islington Vestry will now do in regard to the matter, 
although, as will be seen, the whole question has been referred to the 
Elsctric Lighting Oommittee for consideration and report. Iu the 
meantime it should be stated that similar difficulties have arisen in 
other districts. The Bi. Pancras Vestry to some extent eventually 
rolved the problem by first borrowing and spending the money and 
then seeking sanctiou. Thie hss led to large overdrafts from the 
bankera, the sum on one occasion last year having excaeded £40,020. 
The account of the Bhoreditch Vestry & few weeks ago was over- 
drawn to the extent of £25,000 owirg to a similar difficulty of 
obtaining sanction to loans or advances of loans on the part of the 
London County Council, and we believe that other districts are 
beginniag to Experience the arbitrary snd domineering attitude of 
the County Council in this respect. 

There can be no question that some radical alterations in the policy 
pursued at Spring Gardens are "mpsratively nscossary if further 
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friction between the Council and the local authorities in general is to 
be avoided, and electric lighting is to be developed and not hampered 
by unnecessary restrictions sought to be imposed by the County 
Council Next year it will be possible for the Borough Councils, as 
the Vestries will then become, to appeal to the Local Government 
Board in case of refueale to sanction on the part of the County 
Council, but аз such appeals can only be pro:ecuted after a period of 
six months their value can only be regarded as infinitesimal, if, 
indeed, tbe appeals will prove of any benefit whatever in view of the 
low speed advocates who superintend local government matters in 
Whitehall. It is bad enough for provincial authorities to wait for 
months in regard to Locs! Government Board inquiries and decisions; 
what will be the position when the Board becomes the court of appeal 
for the new boroagh councils sgainst the London County Council ? 
The outlook is not promising, aud the only real remedy in case Spring 
Gardens will not listen to reason, will be for the metropolitan autho- 
rities to combine in order, if possible, to secure an alteration by 
appeal to the Board of Trade, or to obtain the transfer of the powers 
of sanctioning loans to another body or department. 


THE Posrrion AT ISLINGTON. 


The Islington Vestry, at the meeting on Friday, considered the 
subject of sufficient importance to discuss certain correspondence 
read f om the London Oouncil in reference to the Vestry's applica- 
tion for sanction to borrow money for electric lighting purposes. In 
brief, the Council intimated its willingness to sanction £10,000 out 
of £13,200 applied for on account of new plant, and of £38 000 out of 
#56 261 required for extending the system to Highbury Hill. 

Mr. Gonpon, chairman of the Electric Lighting Committee, moved 
that the Vestry should decline to accept the sanction for £10,000 
and £38,000 on account. The County Council were taking up the 
position that the prices were estimates, whereas they were those of 
the mskers, and the spesker then quoted the figures given above. It 
appeared to him that the Council tnought the figures were prepared 
by & non-practical man, but it seemed that the Council bad them 
revised by those who did not understand the business. 

Mr. DRYDEN, in seconding the motion, said that the work was 
their work, and they ought to be allowed to carry it out to tbeir own 

isfaction. He believed they were as capable as the London 
Oounty Council in getting value for money. 

Mr. W. F. Dewey, vestry clerk, then quoted from a letter received 
tee previous day from the Oounty Council in reference to further 
particalars required in respect of the balance of the loan of £56,261. 
In one case the Council stated that the excess of cable required on 
comparing specified lengths with those measured on the plans was 
38 per cent. and in another instance 58 per cent., whereas 25 per 
cent, was said to be excessive. That was one of the points upon which 
the Council desired information. 

Mr. Exxiort, L. O. C., said that if 25 per cent. of waste was sufficient, 
why was 58 per cent. asked for? Under the circumstances, further 
information should be given. 

Mr. Томкіхв desired to know what the Electric Lighting Com- 
mittee would do if they refused the Oounty Oouncil money—the 
only вопс з from which they covld obtain sanction to borrow. 

Mr. MILLS, as an amendment, proposed that tbe Financa Committee 
of the London County Oouncil be asked to receive a deputation from 
tbe Finance and Electricity Oommittees for the purpose of arriving 
at a speedy settlement of the outstanding questions. The County 
Council had said that it would receive the Committee at any time, 
and if a deputation attended they would better be able to understand 
the views of the Council than at the present time. It seemed to 
him that it was nothing more or less than a committee standing on 
its dignity to the extent of desiring the Council to send the invi- 
tation for & deputation, but he thought the Vestry should take the 
initiative in the matter. 

Mr. EGGETT, in seconding the amendment, observed that constant 
friction occurred between the Electric Lighting Committee and the 
Oounty Council, but if they met round а table to discuss the question, 
good results would ensue. 

Mr. A. Gar, the Vestry's electzical engineer, stated that the letter 
from the Oouncil had been brought to his notice the previous day. 
He had commenced to investigate the matter, but had not been able 
to complete it, although the whole question would be before the 
Finance Committee next week. With regard to the statement of 38 
per cent. exceas, that was 9 miles to 124 miles, that was incorrect. 

e excess of cable beyond that of the frontage was only a bare 
20 per cent, but it was evident that whoever made the statement 
that it was a 38 per cent. increase, had not understood the exten- 
sions and the plans, and he might say that that was not the first time 
ignorance had been shown in the ing of plans. It was not to be 
assumed that he would put down 58 per cent. more cable than was 
needed. It he wanted 10 miles of cable he ordered it, but in this 
рео саве nothing had been ordered. In the first instance the 

ndon County Council was absolutely wrong, and he could only 
assume that the Council had made a gross error in the reading 
of the specification or plans. He had not gone into the other 
items, but he felt perfectly confident that his explanations would be 
satisfactory to the Vestry. A waste of 20 per cent. was excessive, 
but it was accounted, among other causes, by the loose cable lying in 
the b x-s for connections, by bends, twiste, and turns, including 
those round pipes, and by other things which ran away with a cer- 
tain amount of cable. In addition, there were the actual connec- 
tions to the transformers, and if they would allow him, he intended 
to place the whole matter before the Finance Committee. 

After further discussion, the whole of which extended over a con- 
siderable time, the amendment was adopted by 35 votes to 16 votes, 
and on being put as a substantive motion a further amendment was 
proposed and carried adjourning the consideration of the question, 
and referring the letters from the County O.uncii to the Electric 
Lighting Oommittee for consideration and report. 


PHYSICAL SOCIETY. 


OnpmaRY Mzerimse held January 26‘h, 1900. 
Prof. Lopez, F.R.S , President, in the Ohair. 


A PAPER by Prof. Атвтои and Mr. Ma THER on “Somes Dzvaror- 
MENTS IN THB Ови or Расивєв Guan ů˖U Wies ns Інвот,аттон 
Tests,” was read by Prof. AYRTON 


For insulation tests made by the direct deflection method the guard 
wire properly applied affords complete protection against surface 
leakage when the ends of the cable tested are near the galvanometer, 
so that it is possible to have the wire connecting the conductor of 
the cable with the galvanometer terminal "air insulated.” A diffi- 
culty, however, arises when the ends of the cable are at a consider- 
able distance from the testing instrument; this may render air 
iasulation impossible. The authors have overcome this difficulty 
applying a guard wire along the entire length of the is i 
done by using a concentric wire to connect the 
meter, the inner о the sacha be used 
outer as the guard wire. he principle can 
determine whether a defective piece of cable is bad 
bad owing to one or more isolated faults. In this cas 
placed in two water tanks, one of which is earthed and 
fairly well insulated. By a suitable arrangement of the 
it ie then easy to determine the resistance of the wire in the 
tank, so that by altering the length of this wire the character 
insulation can be determined throughout the whole length of 
cable. In referring to some of the earliest e eats with 
guard wire made by Mr. Appleyard in 1895, Prof. Ayrton 
out that the principle had not been applied completely 
one point there was a chance of : 

Mr. CAMPBELL said that the necessity of baving a concentri 
wire could be obviated by simply hanging the leai from the guard 
wire by short lengtbs of material of feir insulation. 

Mr. APPLEYARD said that he quite agreed with Prof. AYRTON 
the guard wire ought ia general to be applied at both ends 
leads, provided tbat both ends could be got at. The reason 
used at one end only in the experiments on dielectrics made 
was that the far end of the lead was carried into the condenser 
which was submerged in water in the temperature tank, 
precautions were taken to ensure insulation 
end of the lead, and teste showed the 
the end of the wire could not be got at, no guard 
applied. Mr. Appleyard congratulated the authors upon the 
concentric cable for a lead, and pointed out that such a 
ипо m үн дене tests on соте; ri inner p ou 

uctors co a or the purpose taking the “copper 
resistance. Mr. Price expressed his interest in the developments 
his principle which had been made by the authors. 
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Mr. APPLEYABD then read а paper on A Faurr-Trer ков BRAIDED 
4ND OTHER CaBLE CORE.” 


This method enables the fault to be found without the removal of 
braiding or tape. The core is wound on two insulated drums or 
tanks, the intermedixte piece of cable being about 10 feet long. Озе 
end of the core is left free, the other is connected to earth through a 
galvanometer and a battery. A guard wire is connected from some 
point between the galvanometer and the battery to some point of the 
braiding on the wire between the drums. A wet cloth, connected to 
an earth wire, is laid on one or other of the drums, over the braiding. 
The galvanometer defl:ction is noted. The earth wire is then 
changed over to the second drum and the corresponding defl c'ion is 
observed. A comparison of these deflections at once indicates upon 
which drum the fault lies. With the galvanometer still defi scted 
the core may be run through a suitable contact brush or sponge 
attached to the gaard wire. The instant the fault under the 
guard wire contact, the deflection falls and the fault is located. The 

per gives the theory of tne method aud indicates how to apply it 

1) to iocalising distributed faults; (2) to several faults in a 
single cable, and (3) to the case of a single fault. Oae advantage of 
the method is that at the critical moment when the fault passes 
uoder the guard wire the galvanometer is short-circuited through the 
fault and thas completely protected. 


A paper on REFLECTION AND TaANSMISSION OF ELECTRIC WAVES 
ALONG Wings,” by Dr. E Banros and Mr. L. Lownns, was read 
by Dr. BARTON. 


The waves used were produced by means of an induction coil and 
an oscillator and travelled along wires 15 cms. diameter, 8 cms. apart 
and 166 metres long. The ends of the wires were connected by 
graphite markings on ground glass, so that any wave trains which 
reached the ends were at once absorbed. Three circular parallel- 
pae condensers were used of 15, 9, and 5 coms. radius respectively. 

he plates were in all cases separated by air and were placed 1 cm. 
apart. The needle of the electrometer connecting the wires was 
uncharged, so that it was always attracted by the charged plafes. 
The positions of the condenser and electrometer could be varied so 
as to study either the reflected or the transmitted waves. The 
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tem, and the values already obtained bavo been subjected бо a 
exrection on this account. Ву a suitable arrangement of the con- 
(eser and electrometer these calculated values have been experi- 
nentally determined, and are in close agreement with the theoretical 
ders, falling in many cases between the results derived from the 
spproximate and the corrected theories. The authors have also in- 
vetigated the stationary wave system produced by interference 
rden the electrometer is Lean close to the condenser, and between 
the condenser and the oicillator. 

Te CHaraman said that the experiments afforded a satisfactory 
verification of Heaviside’s theory. 


А прав on “Тнв FnaquENOZ OF TBANSVSBSE VIBRATIONS OF A 
BrmarcHED II- Ruß g R Corp,” by Mr. T. J. Вакев was taken 
u read. 


Ia this paper Mr. Baker has investigated the frequency of the note 
girs out by an India- rubber cord of square section when subjected 
to diffarent tensions. The relation between length and tension is 
liner over a considerable range. The curve connecting length with 


the sectional area is decreasing, it follows that the value of Young's 
modulus must be changing. The author has shown that the value of 
Young's modules is proportional to the square of the stretched length 
d the cord. Using this fact the frequency of the note given out by 
fetched India-rubber cord is shown to be proportional to a quantity 
which varies very slightly with increase in length of the cord, and 
e variation in elasticity is given as the cause of the constancy 
note. 


Mt. APPLEYABD exhibited some mirrors produced inside incan- 
decent electric lamps by the application of voltages much above 
those for which the lamps were designed and the consequent deflagra- 
aia the filaments. The meeting then adjourned until February 

th, 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS 


NEW PATENTS.— 1900. 


led expresaly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agente, 832, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


1,07. “Improvements relating to electric traction." R. Browx. Dated 
January Ard. 

145. “Improvements in electric transformers." A. H. LoniNo and N. L. 
Cunx. Dated January 23rd. (Date applied for under Patents, &c., Act, 1983, 
о June 24th, 1909, being date of application in United States.) (Com- 

ete.) 

1449. "Improvements in or relating to electric glow lamps." D. R. Broan- 
next. Dated January 21rd. 

1450. “Push for electric bells or the like." T. Hol u. (J. V. J. Bilfverberg, 
Denmark. Dated January 23rd. 

1457. "Improvements in and relating to electrolytic apparatus.” W. 
Bazves, Dated January 23rd. (Complete.) 

1464. “Improvements in surface contact electric railway systems.“ J. М. 
Mcarny. Dated January 23rd. (Complete.) 

1,475. “Improvements in electric igniters for explosion motors.” J. SCHIELE 
and J. B. BoissgLor, Dated January 23rd. (Complete.) 

1518 “Improved method of holding magnet winding.” W. G. PRIMROSR. 
Dated January 24th. ‚ш s 


153R. “Improvements in continuous current dynamos and electromotors.“ 
J. 8снсп. Dated January 24th. 


1,8L "Electric light dimmer.“ J. R. HaTMakeR. Dated January 24th. 


1587. “Improvements relating to the preparation and treatment of filaments 
lor incandescent electric lamps.” C. GARN RR. Dated January 24th. | 

1,555. “Improvements in the method of transmitting electric energy through 
ether and devices for same.” E. G. Foresio. Dated J anuary 24th. 


135. “Improvements in or relating to accumulator plates." M. WUILLOT 
Dated January Sith. = £ : 


148. “Improvements in or relating to electrolytic electricity meters." 
С. 0. Bastan. Dated January 24th. T 


1573, “Improvements in or relating to rubber insulated electric cables.” 
р Dated January 26th. 
(8. “Improvements in and in connection with trolley poles of electric 
tramesrs.” W. Guorxson. Dated January 25th. di 
1383. “Improvements in or relating to the manufacture of electric cables,” 
G. E. HerL-Dia. Dated January 25th. 


1605, “New or improved electrical influence machine for transforming 


e "Improvements in or connected with carbon contacts for electrical 


Dated ыш рч е? A. RkICHWALD. (The firm of Fried. Krupp, Germany.) 


1618, “A new or im 
proved method of and device for regulating or controll- 
ing electrical witches. W. KINGSLAND. Dated January 25th. 


1 “Method of boosting a direct current of electricity by means of an. 


alternating current.” р, Соок. Dated January 26th. 


1079. “A new апа improved method of and rocess for insulatin i 
ЖАДЫ electrical 
wires.” H. W. WBB. Dated January 26th. E : 


a Improvem ente in picking up electric current sent from а generating 
on by a railway car returning it. R. C. Sayer. Dated January 26th. 


Complete.) 
190. “Improvements in el » à 
January 96th. electric telephony." C.ApAMs-RaNDALL, Dated 


wen “Improvements in the treatment of carbon electrodes for electric arc 
J. T. Вовгивох and J. Н. FzRovsox, Dated J anuary 4th. (Complete.) 


1,704. “ Ап electric alarm." B. J. B. Milis. 
January 26th. К 

1,711. “Improvements in or relating to electrical condenser batteries.” 
E. von Szvetics. Dated January 26th. 

1,781. “An improved connector for electric conductors.” 
Dated January 27th. 

1,733. "Improvements in or relating to magneto-electric ignition devices.' 
J. RipLEY and J. W.RotrBrvck, Dated January 27th. 

1,756. “Improvements in or connected with suspension devices for arc lamps 
and the like," O. Wi. HiMANN and H. Bastians, Dated January 27th. 


D. Pi l, n., France.) Dated 


A. E. TANNER., 


ERRATA.—In last week's list Nos. 1,188 and 1,276 should be A. J. Boult, not 
* Bolt." 
The following was omitted from our last issue :— 


1,026. ‘An electric heater for heating water or other fluids," A. W. Law- 
тох. Dated January 16th. (Complete.) 


ELECTRICAL PATENTS OF 1886 EXPIRING IN 
FEBRUARY, 1900. 


Wr are informed by W. P. Thompson & Co., that about 100 applications for 
electrical patents were filed in February, 1886. Of these some were never com- 
pleted, &nd of those that were, only four have been maintained to run their full 
term, viz., 14 years, and being of considerable interest we give short abstracts of 
them below :- - 


1,538. “New or im materials or compositions capable ө! being need for 
roads or footways, railway sleepers, pipes, underground receptacies for electric 
wires or cables aud other pu eithor alomo or in conjunction with iron or steel 
and а tus or means employed in мош euch materials or compositions.” 
J. W. Butler. Dated February 2nd, 1886. The composition is a mixture of 
bitumen, 15 lbs.; paraffin, 12 ozs.; sand or pulverised limestone, 8 lbs; 
roughly pulped wood, 8 lbs.; Portland cement, 6 ozs.; and Taranaki sand, 
8 ozs. The bitumen and paraftin are boiled together for about an hour 
before the other ingredients are added, and the latter previously heated, are 
gradually introduced while the liquid is at or near the boiling point. The order 
may be varied, but in all cases the Portland cement and Taranaki sand should 
be added Jast. In some cases the latter may be dispensed with, and in place of 

ulped wood tanyard waste or tinely-sifted sawdust may be used. When used 
or making conduits for electric conductors, it is moulded into long blocks, with 
а number of perforations to receive the cables іп a special mould. Two forms 
of this are made, one for round and the other for square blocks. In hoth forms 
the mould is in hinged segments, which are closed up as the material is tamped 
in. The perforations are produced by cores, encased in bituminous cloth or 
paper to facilitate their withdrawal, the cores being held in position by ге. 
movable end plates. Metal skeleton rods may be inserted in the material if so 
desired. If any of the objects are required to be curved, they may be made ina 
straight mould, and then removed and bent while still warm. The composition 
is also applicable for pole insulators, for insulating belt electric cables, and 
generally as a substitute for vulcanite. 8 claims. 


1,877. ''improvoments in electric lampe." М. Tesla. Dated February 9th, 
1886. Relatestoarclamps. The cores of a series magnet and a shunt magnet 
are furnished at the upper end with curved pole pieces and at the lower end 
with tapering pole pieces; the latter act upon a hollow armature attached toa 
tube provided at its upper end with internal projections which grip the carbon 
holder when the armature moves towards the pole piece of the series magnet; 
the clamp is carried by a lever attached to the frame of the lamp and movable 
about the point of attachment and by a link attached to an armature lever. 
The coil on the series magnet is in two parts; one part, normally in circuit, 
tends to polarise the core in the same way as the shunt magnet core; the 
second part, which is only included in the circuit when the lamp is cut out, 
tends to polarise the core in the opposite way. The carbons being in contact 
and the circuit completed, the armature is attracted by the main magnet and 
the holder clamped by means of the projections in the tube; the core of the 
shunt magnet is magnetised by tlie inductive action of the series magnet, and 
by the combined action of the two curved pole-pieces, the armature lever is 
turned and the carbons separated to strike the arc. When the are becomes too 
long the strength of the shunt magnet core becomes sufficiently diminished to 
cause & movement of the lever in the opposite direction, and the clamp 
descends until the lever comes against a кор; any further increase in the 
length of the arc causes a movement of the arinature and the carbon holder 
is released, the latter falling until the series magnet is sufficiently strong to 
cause the carbon holder to be again clan.ped, and, if necessary, slightly raised. 
When the are reaches а predetermined length, the increase in strength of the 
shunt current is such as to draw the armature against the pole piece, contact 
between the two completing a short circuit including the second portion of the 
series magnet coils referred to, the latter confirming the polarity already 
existing, and thus ensuring that the short circuit remains completed, unless the 
carbons come into contact again, in which case the armature is attracted by the 
pole piece and the arc is struck as at first. 12 claims. 


2,403. ''improvemente for operating electric smelting furnaces.” H. J. Haddan 
(E. H. Cowles and A. H. Cowles.) Dated February leth, 1686. In the circuit 
comprising a smelting furnace and dynamo is inserted an amperemeter, or а 
resistance box is preferably immersed in water. 8 claims. 


2,608. ''improvements in syphon recorders.” W. Р. Thompeon. (C. Cuttriss.) 
Dated February 23rd, 1F86. Relates to phon recorders. The poles of the line 
magnet are constructed with concentrically curved faces. One side of the coil 
is flattened out and moves between the poles, and the other side of the coil is 
carried through & slot in one pole. The siphon is supported by an adjustable 
thread and is attached to the coil by a thread. The method of supporting, 
actuating and causing a continuous flow of ink is by vibrating the siphon. A 
small piece of soft iron is fixed on the siphon and oscillated in the magnetic 
field between the poles of the magnet. A string timed to vibrate at the same 
rate as the siphon carries a contact maker, which intermittently makes and 
breaks the circuits of the magnets. 6 claims. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming. 
ham, price, post free, 9d. (in stamps). 


1887. 


8,961. ‘‘improvements in electric are lamp meohanism." Q. Perolval. Dated 
April 8th, 1897. One carbon is carried by a float on glycerine, oil, water, or 
mixtures of these, and is connected electrically by a wire dipping in mercury, 
or & flexible conductor. The float is provided with a stem of such section at 
different parts as to maintain the carbon at tbe proper height as it burns away. 
The proper form of stem is found by providing first a uniform stem on which 
collars are placed as found necessary. The carbon passes through a guide to 
centre it near the arc. The carbon may be carried on the stem, or hung by rods 
from а cross-bar thereon. The float may be in a vessel floating within an 
outer one, The carbon float or inner vessel carries a tapered iron core above or 
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below a series or shunt solenoid, the action of which may be rendered uniform 
by causing the carbon holder to lift a cord or chain carrying small weights, 
The second carbon may be stationary or supported by cords on pulleys con- 
nected with the float. The arc may be struck by hand or otherwise. 5 claims. 


9,008. ‘‘improvamente in or connected with dynamo-electric machines." V. A. 
Fynn. Dated April eth, 1897. Armatures. A slotted drum armature is wound 
with separable overlapping spools or sections, each of which is laid in a pair of 
slots, the “ step" of which depends upon the number of poles of the machine, 
and the total number of slots in the armature. One side of each section is laid 
in the bottom of its slot and the other side in the top, the end wires being bent 
outwards from one tothe other. In the application of tbe invention toa four- 
pole machine, the armature is provided with 17 slots, in which case the step is 
from slot 1 to slot 5, and so on round the armature. The several sections are 
connected together by the conductors, which also form junctions with the com- 
mutator segments. 1 clann. 


9,091. “improvements in and relating to the distribution of electricity.” Н. F. 
Parshall, Dated April 9th, 1697. Relates to the distribution of electricity in 
systems such as have an overhead trolley and earth return. In order to keep 
the potential of the earth return within limits, a suppleinentary generator is 
arranged with the coils connected to distant points of the trolley and the arna- 
ne which is driven at a constant speed, connected to the earth returns, 

claim. 


9,127. “improvements in electrio meters." Evershed & Vignoles, Limited, and 
8 Évershed. ated April 9th, 1-97. Motor-meters are made with magnetically 
supported vertical spindles, and their commutators, when used, are made very 
small to render the frictional resistance unimportant. The counting gears are 
also independently driven, so that the meters only control their motion. The 
invention is partly applicable to alternating current induction meters, but the 
energy meter has a shunt armature supplied by a commutator within stationary 
field coils. Specitication No. 2,642, А.р. 1882, is referred to. The soft iron or 
steel spindle carries a brake cylinder in the fields of symmetrically fixed per- 
manent magnets. The inner poles of these are alike and connected by an iron 
yoke which carries a central iron pin within a bracket. А thin metal plate is 
clamped to this bracket by a ring. The ring surrounds the spindle to keep it in 
the magnetic fleld of the pin, which thus supports most of the weight of the 
spindle and keeps it central. The lower end of the spindle is a thin hard steel 
pin turning in a jewelled support. Several moditications are described. — 8 
claims. 


9,135. ‘“‘Eleotrical apparatus for automatically actuating ventilators, fiue 
dampers, throttle valves, also for controlling and regulating sources of power." 
H. E. Yerbury. Dated April 10th, 1897. Relates principally to electro-magnet 
mechanism capable of turning an axis in opposite directions when certain fixed 
limits of temperature, speed, electric current, or the like are reached. It is 
applied to regulating and controlling ventilation, Hue dampers, fire-extinguish- 
ing apparatus, the temperature of incubators, &c., the speed of electromotor 
tramcars and of marine engines, the feed-water of boilers, and the output of 
dynamos and electromotors. The electro-magnetic mechanism consists of two 
electro-magnets, either of which when energised by an electric current, pulls 
up а rod attached to its armature. А pawl on the end of each rod pulls round н 
toothed wheel in the direction required to exercise the necessary control] on the 
ventilator or other apparatus. The electro-magnetic mechanism is described 
and shown combined with a thermostat, thermometer, &c. 5 claims. 


9,194. “improvements in heating by electrioity." O.Maroh. Dated April 10th, 
1897. Ironing cylinders, flat irons, and other conducting bodies are heated by 
making them the secondary circuits of electric transformers with closed 
magnetic circuits. 2 claims. 


9,276. “improvements in primary battories." W. Rowbotham. Dated April 
12th, 1897. Relates to sealed batteries of the kind described in Specification 
No. 2,878, д.р. 1697, in which a mixture of sulphuric and nitric acids in water is 
fed through aseries of cells to form the exciting fluid by mixing with water, and 
consists of providing the reservoir from which the acid is fed through the pipe 
into the tirst cell of the series, with aclosed compartment into which the nitrous 
fumes generated in the battery pass through the pipe and accumulating here 
cause a constant pressure іп the battery, as when a certain pressure is reached 
the gases become partly dissolved in the acid and partly pass through it 
causing an overflow into the main part of the cistern. The overflow from the 
last cell passes away through & syphon which permits the exhausted acid but 
not the gases to flow away. 1 claim. 


9,425 "'improvoments in electre-magnetio clutches or couplings.” V. A. Fynn. 
Dated April 138th, 1H97. In electro-magnetic clutches the exciting coil is wound 
in a fixed casing upon а boss through which passes the driving shaft. This has 
on its end a disc formed with projections; corresponding projections are formed 
on a disc secured to the driven shaft. 1 claim. 


9,467. “improvements in electrical transformers." A. F. Berry. Dated April 18th, 
1897. The core is constructed of a number of flat plates which are interlocked 
so as to leave a space for the coils. These plates are formed in radial groups 
between which are fitted groups of smaller plates. In building a transformer, 
the plates are held on a “former” between two grooved end plates secured by 
& bolt. The primary and secondary coils are then wound, being separated by 
suitable insulating material. The cores are then completed by placing the 
plates in position, and separating the groups by the wooden or like blocks, the 
whole being tightly bound with wire. The “former” and end-plates are then 
removed, leaving large ventilating spaces, and the transformer fitted in a casing 
having suitable terminals and connections. To facilitate dissipation of heat, 
copper tubes coated with lampblack are, in modifications, arranged around or 
between the sections and a current of water or the like cuused to flow through. 
End chambers may be formed in the casing with which the tubes are connected. 
The invention is stated to be an improvement upon the transformer described 
in Specification No. 2,801, A. b. 1897. 9 claims. 


9,537. “‘improvemonts in commutator trueiag devices.” Р. B. Bosworth. Dated 
April 14th, 1 Relates to a device for trueing or turning down commutators 
by hand power without removal from the shaft, which device is applicable also 
to other purposes, such as turning or cutting off shafting. The tool holder is 
fitted into a screw threaded sleeve carried by thedriving head which is mounted 
adjustably on a band crank supported by atwo part collar rotatable on the 
shaft. Asthe driving wheel is revolved round the shaft a horizontal feed is 
given to the tool holder by means of a screw threaded slecve, to which a rotary 
movement is imparted by a star wheel engaging with a feed pin supported by a 
second two-part collar fixed on the shaft. 4 claims. 


8,563. "'improvements in өг relating to plates for secondary batteries or 
accumulators.” H. T. Cheswright. Dated April 14th, 1897. The plates consist of a 
number of lead strips or ribbons which may be plain, corrugated, or embossed, and 
ihe upper ends of which are burnt isto a conducting bar, while their lower 
ends are left free. The ribbons are arranged in groups with spaces between 
them, and are surrounded by a framework serving as a separator. 1 claim. 


9,586. ''improvements in current collecting apparatus for oleotrio tramways.” 
C. W. G. Ие and Н. J. ireland. Dated April 15th, 1897. Collectors for use with 
overhead conductors. The springs which press the pole up to its work are 
contained within the standard. The pole socket is hinged on an arm on the 
swivelling head which runs on ball bearings on the standard. Two or more 
helical springs attached to the head carry a plunger with adjustable head which 
bears under rollers attached to the pole. The conductor is led down through 
the plunger. Stops prevent complete rotation of the head, but in a modified 
form this rotation is allowed by a swivelling joint in the conductor. This con- 
sists of an insulated extension of the lower part of the plunger working in an 


insulated ring inside the standard, these two parts being connected to the two 
ends of the conductor. 8 claims. 


9,707. ‘improvements in alternating ourrent motors." 0. T. Blathy and K. 
Kando. Dated April 15th, 1597. Relates to alternating current 90 Con- 
sists in making the grooves of the stator or of the rotor, or of both the stator 
and the rotor oblique to the axial line or the generatrices of the cylindrical 
surface, во as to avoid dead points. 1 claim. 


9,708. “improved method of and means for prevonting disturbances In telo- 
ated eiouits Uy atternatin current installations." 0. T. Blathy and K. Kando. 
pril 15th, 1897. Induction due to alternating currents is prevented by 


employing in the alternating current installation motors adapted for alterna. 
tions of a frequency of about 20 per second. The motor and stator are 
provided with grooves oblique to the axis and to one another. 2 claims. 


9,803. ''A voltaio hattery having its depolarisation effected by heat.” И. Е d. 
R. D. Lavison. Dated April 17th, 1897. The positive electrodes are mounted on 
a shaft, so that they can be slowly rotated, and while rotating, the part net 
immersed in the electrolyte is depolarised by heat, either by hot air caused 2 
circulate through the chamber in which the electrodes are contained, or by a 
flame applied directly to each of them. 1 claim. 


9,913. ‘А manufacture of electrodes for electric acoumalaters.” E. Marckwald. 
Dated April 20th, 1897. The active material, or material to be rendered active, 
consists of basic lead salts of butyric or lactic acids or of a mixture of the same, 
They are formed by adding to a 10 to 12 per cent. solution of the acid finely- 
powdered lead oxide to a weight of from five to seven times that of the acid. 
1 claim. 


9,914. ‘А manufacture of electrodes for electric accumelaters.” E. Marekwald. 
Dated April 20th, 1197. The material to be rendered active consists of a mir- 
ture of lead oxide or red lead with milk. 1 claim. 


9,967. ''imprevements in telegraphic transmitters.” E. Porter. Dated Apri 
91-1, 1K07. Transinitters for Morse signalling are arranged with a number 0! 
keys each provided with a notched plate correspocding to the dots and dashes 
of the various signals. The key rod is held up by a spring, and carrying two 
plates, between which the notched signal plate is arranged. When дерге ве, 
the notched plate operates the slide plate: this is held forward by а spring 
carrying at its free end an adjustable contact piece capable of making contact 
with the bar when the slide enters the notches in the plate. A spring-supported 
locking plate, which slides through the frame and the plate, but is moved op 
and down by the plates. The line, &., battery connections are throngh. 8 
claims. 


9,968. ‘improvements in or relating te tho electric contro! of gas.” J. l. 

Kerridge. Dated April 21st, 1697. Relates to lighting gas by electricity. In 
order to keep the igniting wire from being heated except at the instant о! 
ignition, one or preferably two bye-pass buroers, supplied from a common valve, 
are employed, ihe igniting wire being located in one of the bye-pass burners. 
The main valve and the bye-pass valve are respectiyely pivoted to levers which 
are themselves pivoted to a central rod. A third lever provided with a notched 
extension is pivoted to a lever which serves as an armature. When the current 
is sent through the electro-magnet and igniting wire, one end of this lever and 
the attached lever are lifted, whereupon the notch engages with a projection, 
the other end of the pivoted armature lever opens the bye-pass valve and the 
ої jet is lit from the igniting wire. If the circuit through the electro-magnet 
be now broken, the armature lever drops, and by means of the notch carries 
with it the corresponding end of the lever and opens the main valve, the move- 
ment of the armature lever closing the bye-pass valve after the ignition of the 
main burner. The light is extinguished by energising the magnet, which, 
attracting the free end of the armature lever, releases the notch from the pro- 
jection, The weighted end then operates a lever and closes the main valve. 8 
claims. 


12,327. “А new or improved device for use im connection with storage 
batteries." G. Walter. Dated May listh, 1897. Consists of appliances for re- 
moving from the battery the portions of the active material, &c., which have 
fallen off the plates. The appliance for removing large lumps has a spatula. 
shaped end: another has its end divided into compartments, and serves to 
collect the finely separated particles, and another serves for removing material 
from beneath the plates. 2 claims. 


12,435. ''improvements in electric conducting cords, and means for consecting 
them to walls or other supports." М. К. Perol and F. Sohaoherer. Dated Mes 
19th, 1897. Distance pieces of insulated material are woven into electric con- 
ductors. These pieces are formed with a central groove in which the con- 
ductors lie between the head and distance portion. The latter part may be an 
enlarged washer or of rectangular shape, and may be made separate from the 
shank and head, in which ease the two parts are secured together after being 
fixed in the cable. 4 claims, 


13,099. ''improvements ie silvered glass reflectors for incamdescest elestrit 
lamps and in the method of manufacturing suob reflectors.” Е. Edwards. (К. 
Munzol.) Dated May 27th, 1197. Reflectors for incandescent electric lamps are 
formed of silvered glass. The glass after being blown to the shape shown, is 
re-heated and pressed to the form shown, and the space between the double 
walls is silvered. An opening to fit the lampholder exactly is subsequently cut 
out by means of emery, and the upper part of the blown glass is removed. 
3 claims. 


13,100. ‘‘improvements in or connected with primary or galvanic electric bat. 
torlos.“ C. N. Gauzentes. Dated May 27th, 1997. Relates to a portable sealed 
battery particularly adapted for use with cycle, miners’ and like electric lamps 
Ench cell consists of a lead tube closed at top and bottom by wooden plates, 
and having carbon electrodes fastened against the lead walls by lead strips, the 
ends of which are burnt on to the cell walls. In the plate is a central orifice 
which serves for the introduction and withdrawal of the electrolyte and the 
zinc electrode, and the battery is rendered liquid-tight by means of the rubber 
disc, the orifice of which is smaller than that of the plate, and by a rubber ring 
which is clamped between the top of a flanged tubular piece and a disc on the 
upper part of the zinc electrode by means of the screw and bridge piece or cáp. 
The zines are made short, во that the action of the battery may be started or 
stopped by turning it on the pivet through a half revolution, or the current may 
be stopped by withdrawing the zines from the battery. The cells may be con. 
tained in a case, insulating material being packed between it and the cells. 3 
claims. 


13,117. “‘improvements lu electric meters and motors fer alternating, pulsating, 
or intermittent courrent.” 6. F. Packard. Dated May 27th, 1897. (Date claime 
under Patents, &c., Act, 1883, Sec. 103, October 26th, 1896, being date of appli- 
cation in United States) Relates to motors applicable mainly as meters for 
alternating or intermittent currents. A spindle connected to a counter carries 
an aluminium or other conducting armature having radial vanes, situated near 
laminated iron cores surrounded by coils conveying the current, so that the 
vanes are repelled and the armature caused to rotate. Its rotation is retarded 
by the air. In а form shown the vanes are vertical and slotted to partly admit 
two laminated cores, but they may be unslotted and inclined to the direction 
of motion, so that the magnets tend to lift the armature to facilitate starting: 
four cores may be used and large coils, each of which surrounds the armature 
and a pair of the cores. 6 claims. 


13,212. ''improvoments In, er additions to, tho covers or casings of switches, 
cut-outs, oelling roses, and other olectrioal fittings.” Т. Taylor, Dated May wih, 
1807. The cases or covers of electric fittings are formed with a lining of 
vitreous material, porcelain or other non-conducting material and а metallic 
outer shell, One form is shown tuitable for a tumbler switch. The metal shell 
is pierced, turned down, and formed with a screw thread. It is secured to the 
lining by means of a lip or beading spun or otherwise formed. In other forms 
the edge of the screwed part is bent under the lining, or the edge is bent under 
or a rib may be forced into a groove in the lining. 4 claims. 


13,213. “Improvements lu the tubes or oases of oleotrio fusos." И. T. Tayler. 
Dated May th, 1897. In order to increase the internal area of the tubes or 
cases containing fuse wires, they are formed with grooves, corrugations, ribs, or 
the like in or along the bore. 2 claims. 


13,221. “improvements In electrical cut-outs.” С. M. Dorman and R. A. Smith. 
Dated May 28th, 1897. Cut-outs fitted with fuse wires are enclosed in а casing; 
апа openings or vents are formed in the casing in close proximity to the wire, 
so that when it fuses the rush of gas tends to prevent the formation of an arc 
or'to blow it out if formed. This system may be applied to cut-outs having 
baffie-plates or bridges, and to single and double-pole cut-outs, 1 claim. 


13,414. "Improvements In or relating to safety fuses for electric eirouits." C. J. 
Hall and H. J. Fuller. Dated May 8lst, 1897. Safety fuses are sheathed with an 
incombustible material to prevent danger of fire. Asbestos or the like may be 
plaited or otherwise wrapped round the wire, or may be formed into a casing to 
receive the wire core, І claim. 
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penalty clauses for overdue electrical plant. 


ELECTRICAL CONTRACTS AND 
CONTRACTORS. 


THERE is considerable uneasiness among contractors as to 
whether there will not be a general attempt to enforce 
As the delivery 
of machinery on the specified date is a somewhat rare 
event, the matter becomes one of serious moment to the 
whole electrical industry. No doubt the manner in which 
the Cardiff v. Ferranti case was settled has given a greater 
degree of confidence to municipalities and other pur- 
chasers of machinery, but though the contractors in this 
particular instance showed a disposition to compromise, there 
was en no sense a judicial pronouncement on the merita of 
the case. However that may be, we do know of one 
instance where a contractor paid the penalties rather than 
contest the matter in a Court of Law, and those examples 
of submission are not lost on the municipal mind. Already 
we hear of one local authority which has resolved to make 
demands upon the contractor, althongh the machinery was 
not more than four months overdue. We should not care to 
suggest that any municipality would be guilty of an attempt 
to get a reduction on the price of plant by taking advantage 
of a contractor’s difficulty, but we do think that Oorpora- 
tions would be wise not to push contractors too far. For 
the sake of argument, it may be admitted that there has 
been a degree of recklessness among contractors in making 
promises of delivery, and probably the manufacturer who 
made the best promise got the order; but apart from one 
or two bad cases of non-delivery, we doubt whether 
any contractors could have given short delivery of plant. 
We know in the face of American competition this is a 
strong statement, but as a matter of solid fact, are our 
American friends doing very much better than home manu- 
facturers in the way of early delivery? No doubt it is 
possible to point to specific instanoes, and say they are monu- 
ments to American punctuality, but equally so one can point 
to special examples of English manufacturers completing 
their contracts up to time. On the other hand, we can 
quote cases where the late delivery of American electrical 
machinery is causing much inconvenience. The point we 
wish to emphasise is that it would be impolitic for muni- 
cipalities to exact their pound of flesh. They may have 
suffered much inconvenience, and probably some actual 
loss, but they could never obtain much in the way of com- 
pensation, and while they might inflict summary panish- 
ment upon a defaulting contractor, the effect on the whole 
electrical industry would not be favourable. There will be in 
future, no doubt, as a result of the Cardiff case, a better relation 
between promise and performance, but the actual deliveries 


of plant will not for some time to come show any marked 
D 
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improvement. It means that the contractor will exercise a Smoke Prevention.—So many devices have been foisted 


little more care in making statements, but having learned 


caution he may go во far as to leave himself plenty if not too 
much margin. 

Probably the great works that are being erected in 
different parts of the country may ease things somewhat, but 
we do not suppose they will exert any permanent effect. It 
is always unsafe to prophesy, but as far as one can see 
there appears to be unlimited scope for electrical machinery ; 
it is easy to see that much remains to be done in tramways, 
: and comparatively little has yet been done in lighting; more- 
over, the demand for electricity for motive power purposes 
will be enormously increased in the next few years, more 
especially so when the ridiculously high charges which prevail 
in many towns are brought down. At the present time 
there is а marked competition of the gas engine and electrical 
works, engineers are not doing sufficient to enable electric 
wotors to compete on equal terms. Moreover, while small 
users of power are quite aware that a gas engine of equal 
power probably costs more to fit up than the electric motor, 
the heavy first-hour charge kills it. Au electric motor is 
specially adapted for intermittent work, but in some towns 
if the user only employa his motor one hour per day, he is 
compelled to pay 7d. per unit. Electric motors ought most 
certainly to be put on special rates, for the cultivation of the 
motor load is a necessary desideratum for electricity works. 

While upon the subject of contracts and contractors, it 
ought not to be lost sight of that it is not always the firm 
which turns out the largest number of electrical machines 
that is the most prosperous. A contractor may turn out 
dynamos and motors almost like loaves of bread, but he can- 
not have reached such a state without incurring heavy 
expense in special tools, and sometime the question may ba 
raised as to whether he would not have made more money if 
he had stuck to his old casual methods. We do not say for 
а moment that works carried on with old-fashioned hap- 
hazard methods could possibly compare in efficiency with 
newly-organised and equipped machine shops, but there is 
а distinct danger lest too high a price be paid for the extra 
efficiency. Probably the contractors who make most money 
in connection with electrical undertakings, are those who 
supply the small accessories, or even the cylinder oil, or the 
lagging for the pipes. Their work attracts probably little 
attention, and for that reason is no doubt the more remunera- 
tive. 

The price of raw materiale, while already influencing the 
electrical manufacturer, is destined to have a still further 
effect. Up to the present engine and dynamo builders have 
not felt the pinch severely enough to demand a very marked 
advance in prices; but though copper has shown some fitful 
signs of weakening, there appears to be no immediate 
prospect of a general fall in prices; the result is, that during 
the next few months, or even weeks, there may be a general 
increase in the cost of dynamo machinery. Copper, of course, 
has а more direct and decisive effect upon the cable makers 
than upon the machine builders, and in consequence there 
must have been occasionally contracts which were not 
remarkable for profit. Although it is not at first easy to 
see what direct influence the war may exert upon the pro- 
grees of electrical undertakings, it certainly makes money 
tight, and, what is more, it takes off the attention of the 
public from all new echemes, 


on steam users, having for their ostensible purpose the pre- 
vention of smoke, that steam users are very apt to doubt 
anything and everything connected with the rubject. 
Attempts are being made to push a new one which hails from 
Australia. We say nothing about ite merits or demerits, 
What troubles us is the doubtfal method employed by the 
Daily Graphic in describing and illustrating the results it is 
claimed to give. Our versatile contemporary prints two 
views, described as qued on photographs—not on a photo- 
graph—esupposed to have been taken of a certain Liverpool 
brewery. Examination of the illustrations shows that in 
one case the chimney top ів smokeless, and in the other 
picture a huge black cload is seen pouring out. The special 

int in each picture is that the numerous watching crowd 
is the same in each case—every man, woman, and child in 
the same snap-shotted attitude, whence we are to con- 
clade that the obliging crowd stood still for a sufficient 
time to epable a smokeless chimney to send forth a 
full black cloud of smoke, hundreds of feet in length and 
enormous in extent. The actual sequence of events was 
supposed to be reversed ; the same argument as to duration of 
time will equally apply. This is a very improper use to make 
of photography, for that science is intended to represent 
things as they are. The Daily Graphic of January 17, 
1900, evidently holds a different opinion, and such methods 
are not likely to conduce to а belief in the articles described, 

Since writing the feregoing, we have found another 
illustrated description, the pictures containing, one 4 
natural looking crowd of one person — the other a 
crowd of three persons. The 55 we now find 
in the Public Health Engineer shows the invention to con- 
sist simply of a grid bridge and a steam - compelled hot 
air admission, the danger of which is that too much air 
may be admitted and cause lose. The description of the 
furnace action is a farrago of nonsense about superheated 
nitrogen and heat units, quite unnecessary in a description 
of what may be quite a useful device. | 


International Medical Congress at Paris.— The Times 
Paris correspondent says that at the request of the French 
Society of Electrotherapy and Radiology, the international 
congress of medical electrology and radiology is to be held in 
connection with the international congress of 1900. А com- 
mission—composed of M. Weiss, professor at the University 
of Paris, president; MM. Apostoli and Ondin, vice-presi- 
dents; M. Doumer, professor at the University of Lille, 
general secretary; M. Moutier, secretary; M. Boiseau du 
Rocher, treasurer; and М. Bergonie, professor at the 
University of Bordeaux; M. Bouchacourt, M. Branly, pro- 
fessor at the Catholic Institute of Paris, and other distin- 
guished medical men in Paris—has been asked to assure its 
organisation. The congress will take place in Paris from 
July 27th to August Ist, 1900. All inquiries for further 
information must be forwarded to Prof. E. Doumer, general 
secretary, 57, Кае Nicolas Leblanc, Lille. Notices of in- 
tention to join the congress are to be sent to Dr. Moutier, 11, 
Rue de Miromesnil, Paris. 


The Glasgow Section ef the Institution of Electrical 
Engineers.—The Glasgow section of the Institution of 
Electrical Engineers has been constituted by the election of 
Lord Kelvin as chairman; Prof. Magnus Maclean as vice- 
chairman; Prof. W. Н. Watkinson as secre ; and the 
following as members of committee :—Mr. W. A. Ohamen, 
Mr. H. A. Mavor, Mr. Lackie, Mr. Andrew Jamieson, Mr. 
John M. M. Munro, Mr. W. B. Sayers, Mr. Francis Teague, 
and Mr, Thomas Young. 


— — ————— — — 


Nature v. Sclence.— According to a Dublin paper a live 
rat and a dead dog lately succeeded in upsetting the even 
tenour of the electric light and tramways to a marked 
extent. The former gnawed through the insulation of one 
of the lighting cables, was duly electrocuted, and short-circuited 
the mains, thereby extinguishing a number of lamps; the 
latter floated into the suction pipe of the Rin power 
station, cut off the water supply, and brought about the 
temporary stoppage of the whole of the tramway service! 
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ELECTRO-DEPOSITION OF COPPER FROM 
ALKALINE SOLUTIONS. 


Br SHERARD OOWPER COLES. 


Oxx of the most recent applications of the electro-deposition 


of copper is for the purpose of coating, with metallic copper, 
sine which are used for a variety of purposes. 


As copper is precipitated from copper sulphate solutions 
by simple immersion, it is necessary to use an ine 
solution. The accompanying illustrations, figs. 1 and 2, 
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The zine plates to be coppered are first of all dipped in 
the tank containing & hot solution of sodium йош, 
about 1 lb. to the gallon of water. The plates are then 
well rinsed in the washing tank, and placed in the copper 
depositing vat, having been secured to dogs fitted to cross 
bare, which rest on copper strips attached to girders carry- 
ing the anodes. This arrangement effects a considerable 
economy in the first cost of the plant, it also has the ad- 
vantage of allowing the electrodes to be brought closer 
together than would otherwise be the case, thus reducing the 
Sy required. The anodes are of rolled copper, and are 
bolted to copper strips running the length of the compound 
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bia. 2.— PLAN. 


он a plant that has recently been erected at the works of 
the Société des Mines et Fonderies de Zinc de la Vieille- 
Montagne in Belgium, for electro-depositing copper upon 
metallic zinc sheets. 

The plant consists of a tank for removing grease from the 
plates to be coppered, a hot water tank for swilling the zinc 
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Fic. 3.—-8ірв ELEVATION. 
plates after treatment in the soda tank, а tank containing 


copper electrolyte, regenerating tanks, circulating 
pump, and a brushing and polishing шасы. i ae 


anode and cathode bars. Figs. 3 and 4 show the compound 
anode and cathode bars placed in position on the tank, and 
the mercury channels at the end of the tank, making the 
negative and positive connections. 

. The electrolyte is composed of the double salt of cyanide 
of copper and potassium, and is worked at a temperature 
of 150° F., the current density being 10 amperes per 
square foot of cathode surface, and the voltage at the ter- 


Fia. 4.—PLAN. 


minals of the electrodes 1'6. The solution is circulated 
through the regenerating tanks by means of a centrifugal 
pump, over a filter bed composed of copper in a fine state of 
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division. This arrangement is found to keep the bath up 
to its normal strength, the specific gravity at 15° О, being 
1:12. 

When the desired thickness of co has been deposited 
on the plates, they are removed from the bath, and thoroughly 
washed in clean water, then polished by passing them 
between revolving brushes. 


DIAGRAM SHOWING ACTUAL AND THEORETICAL DEPOSIT OF 
OoPPER OR ZINC. 
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Weight of deposit in grammes. 
Current density = 40 amperes per square foot. 
Voltage at electrodes 1*5 
Temperature = 100° Fahrenheit. 


Solution = 2 lbs. potassium cyanide per gallon of water. 
j 1 lb. copper " T , 
й 2 02s. ammonia $i н " 


FI. 5. 


Fig. 5 shows the actual as compared to the theoretical 
weight of copper obtained with various current densities, 
from a cyanide copper solution, to which a small amount of 
ammonia had been added. 


BTANDARD ELECTRICAL PLANT. 


AT this stage of electrical engineering we fear it is la 
in the day to propose universal standardisation. The mis- 
chief is already done, and to a large extent cannot be 
undone. All the large and important towns in Great 
Britain have already adopted some system of electrical 
supply, and these cannot now be standardised. An examina- 
tion of the table published in the paper read by Mr. R. P. 
Sellon last week before the Institution of Electrical Engineers, 
reveals the lamentable fact that hardly any two supply 
plante are alike ; this is the root of the whole difficulty in 
standardising plant. , 

In the existing state of electrical affairs, the want of 
uniformity in such important elements as periodicity, elec- 
trical pressure, and steam pressure, precludes any standardis- 
ing of lampe, motors, meters, &c. Plant suitable for one 
town is of no use in another a few miles away. It is bad 
enough to bhave two distinct systems, continuous and 
alternating, bat it is simply intolerable to find such differ- 
ences existing in both systems. 

The co-existence of two systems so widely different is a 
misfortune. In the early days of railways, the two 
ganges, the broad and narrow, were introduced, but time 
proved the existence of the two to be impossible, and at 
great loss the broad gauge succumbed. In all probability 
the fitter of the two electrical systems ix use will survive, 
and no doubt the one which first becomes standardised will 
have the best chance, 

Referring to the table, we have all pressures from 100 to 
500 volta, and no less than 14 different periodicities from 50 
to 120. In early plants the pressures were limited, by the 
lamps available, to 100, 110, and 120 volte, and although 


there was then little room for variety, yet the consulting 
engineers displayed the same di for uniformity to 
the best of their limited means by adopting different 
pressures. 

The introduction of high pressure incandescent lamps and 
the rapid growth of business has led to many stations 
changing from the former 100, 110, 120 to higher pressures, 
Here was an opportunity for standardising—an oppona 
which in all likelihood will never occur again. It was not 
taken, and now the same old variety exists as before, 
and we have 200, 220, 215, 250 volta; it is amazing. 
There is no earthly reason for such differences. Can anyone 
explain why 200 volta should be used in one place, and 250 
in another ? 

Nothing seems to us to have been easier and more obri- 
ously n at the very outset than to agree upon uniform 
pressures and periodicities. Yet we find each engineer 
acting totally independently on fundamental pointe. 

The early blunders were perhaps excusable, but there is 
no excuse now for their repetition; that is not the-kind of 
repetition work calculated to encourage business. 

It is supposed that electrical engineering institutions and 
associations exist at least partly for the purpose of discussi 
and settling such things amongst their members; let us 
hope that Mr. Sellon’s paper may be the means of inducing 
all а to take combined pone 

iformity of ures an icities must begin at 
the fountain head] the supply Lara if standardisation is to 
be made possible to any extent. But we are not now likely 
to see the continuous current supplies in the country con- 
verted to one uniform pressure, nor the alternating converted 
to one ране and one periodicity. It is too big an 
undertaking; to change from one to another 
or one periodicity to another in established ts is a 
costly step to take, and one feels the pity of it that 
such simple matters were neglected while they could 
have been arranged in uniformity without in least 
interfering with the interests of anyone. In fact, a uniform 
pressure and periodicity might have been made compulsory 
with great advantage. 

While the existing state of affairs seems incapable of 
improvement in this matter of uniformity, everything possible 
should be done from this time forward to bring about ani- 
formity in new plants. It is a subject for the Institution of 
Electrical Engineers, among whose members are the very 
engineers responsible for this lamentable lack of uniformity 
s pressures and ‘periodicities, to settle to the satisfaction 
of all. 
Turning now to the standardising of manufactures such as 
those under headings, e, /, 7, in the paper, these are beyond 
the control of outsiders. The manufacturer will standardise 
as soon as he sees a demand for “ready-made goods"; but 
во long as he finds the demand is for goods, as it were, made 
to measure,” he cannot see his way to repetition work. 

That is the whole manufacturers’ case in a nutshell. 
Continental and American manufacturers produce and 
supply “ ready-made” machinery all to fixed standards. 
Oar engineers prefer to have them made to measure ”—/heir 
own measure. And the want of uniformity here is as great 
a difficulty with the foreigner as it is with our own manu- 
аа for many places the ready-made articles are bat 
misfits. 

The American manufacturer, as a rule, is better equipped 
with tools for his trade, makes only one or two specialities, 
and has no trades union interference to speak of; his ready- 
пие goods are, therefore, cheaper wherever they happen to 

t in. 

We do not blame our manufacturers altogether; they 
have had no real chance to adopt repetition work in all 
cases, but, unfortunately, where it has been possible, they 
have not always been alive to their own interests. If a 
manufacturer could make and sell 250-volt motors, and be 
certain of disposing of them in every town with an eleotric 
supply, standardising would be at once PEPE At present 
only a few towns could use his stan article; a fresb 
standard would be required for other places. 

Isolated planta for ship lighting, worke, transmission of 
power, and so on, might very well be all made of the same 
standard pressures as the public supplier, but in this line of 
business there are many special cases wherein everything has 
to be made to measure. Still, there are many instances of 


— 
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transmission of power where standard dynamos, switchboards, 
starting switches, and motors should used. And this 
could easily be bronght about if consulting engineers would 
bat agree upon one common pressure as а standard, and also 

ibly come to a general understanding upon some standard 
speeds. It would then be safe for our enterprising manu- 
facturers to carry a stock of ready-made goods. 

The questions raised by the paper are eminently suitable 
for discussion by the Institution, they have been by far too 
long overlooked, so much so that we might almost say the 
paper has come the day after the fair.” If, however, it 
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Manchester, would, for instance, be no good in Leeds, and 
accessories standardised for Glasgow of no use in London— 
all ready-made misfits. Under the circumstances, the dis- 
cussion of this “domestic question” by members of the 
Institution should prove of more than usual interest. 

It is a subject to be looked into with broad views, not 
from the point of view of party. The whole of the electrical 
supply in Great Britain must be considered collectively with 
a fixed desire of bringing about the same co-operation in 
electrical work as now happily exists between the Mother 
Country and the Colonies. 


1. The four-track road in two tunnels below the Park Avenue tunnel, 2. Fourteenth Street Station, looking north. 8. Two-track line below Lenox Avenue. 
: 4. Ventilating shaft for tunnel beneath Central Park. 5. Tubular tunnels beneath Harlem River. 6. Elevated portion at 
One Hundred and T wenty-fifth Street. 7. Details of viaduct construction. 8, Details of track. 


New York Rar Transit TUNNEL. 


tends to reduce the growing use of plants with no rational 
standards, it will have served a useful purpose. The standard- 
iision of the plant dealt with by electrical wiring firms is 
still possible by making them all for the higher pressures 
alike, so that what is good enough for 250 volts will be 
better for 110; but to a large extent everything manufacturers 
could safely standardise has been done in these details, and 
we cannot see how much more standardising can be obtained 
inthe face of the absurd diversity in the pressures and 
periodicities of supply. The standard has been set up in 
each town and city without rhyme or reason, each having a 
it standard to distinguish them from one another as 

Were, Tu 

What might be considered good standard aocessories for 


THE NEW YORK RAPID TRANSIT 
TUNNEL.* 


ALTHOUGH the New York Rapid Transit Tunnel is such a 
really stupendous undertaking, far exceeding in magnitude 
any work of the kind elsewhere, the details of its construc- 
tion and the manner of executing it are not so complicated 
but they may be easily understood by the average lay reader. 
The accompanying series of illustrations cover pretty well 
all the main features of the construction, the various views 
having been selected with the object of showing the general 
plan which will be followed throughout the major portion 
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of the route and the various sections of the road where 
local conditions call for departure from the general plan. 

The route of the road, as shown in the accompanying 

starta from a large und und loop which will be 


built ved ы e 

built beneath the City Hall Park. The four tracks within 
this loop will be carried in two storeys, two tracks above and 
two below, bat at the point of janction between the loop and 
the main four-track line the tracks will converge to a 
common level, and will continue at the same level prac- 
tically throughout the whole length of the system. The four- 
will pass beneath Centre Street and Elm Street to 


track road 


struct ion, details of which are shown in fig. 10. The floor of 
the conduit, or tunnel, consists of a foundation layer of con- 
crete, which will тет in thickness from 8 inches upward 
according to the conditions of the underlying material, bei 

8 inches on rock, with an increasing thickness on loose 
damp material. Above the 8-inch layer will be spread a layer 
of waterproof material, which will be put down as follows : 
After the 8 inches of concrete has been carefully smoothed 
off, a layer of hot asphalte will be spread upon it. Above 
this will t be laid and rolled down a sheeting of felt. Then 
another layer of asphalte will be spread, the process being 


Fourth Avenue, which it will reach in the neighbourhood of 
Ninth Street. 'Thence it will continue beneath Fourth 
Avenue and Park Avenue until it swings to the left into 
Forty-second Street, beneath which it will run to Broadway. 
The four-track road will continue underneath Broadway 
and the Boulevard (now known as the Broadway) until One 
Hundred and Fourth Street is reached, where the system 
will divide into two two-track lines. The western branch of 
the road, which will be known as the West Side Line, will 
continue along a route which is approximately parallel to the 
North River, passing through Spuyten Dayvil to the neigh- 
bourhood of One Hundred and Thirtieth Street. The 
eastern branch, which will be known as the East Side Line, 
will swing to the north-east, passing beneath the north-west 
corner of Central Park, and running beneath Lenox Avenue 
to the Harlem River, under which it will be carried in two 
tubular tunnels, It will then continue in a general north- 
easterly direction to Bronx Park. The distance from City 
Hall Park to the northern terminus, both of the East and 
West Side lines, will be about 13} miles. 

While the rapid transit system will essentially provide a 
through express service, it will, of course, ran а certain 
number of local trains. The express | 
trains will make but few stops, and the 
two inside tracks of the four-track road 
will be reserved exclusively for their use. 
There will be express stations at the 
most important centres only. The local 
trains wil make use of the two outside 
tracks, and will, of course, stop at every 
one of the 43 stations between City 
Hall Park and east and west side ter- 
minals, The small number of stops 
and the considerable distance between 
stations will enable the express trains 
to maintain a high average of speed, 
and will bring the total time of ing : 
the trip from City Hall Park to the о° 
Harlem within measurable distance of KS e 
the “15 minutes" which has long been 2 
x саш of the New York travelling 

ublic. 

With the exception of that portion 
of the road beneath the present Fourth 
Avenue tunnel of the Metropolitan Street Railway (fig. 1), 
below Central Park (fig. 4), and where the road passes 
beneath the Harlem River (fig. 5), and the elevated por- 
tions of the lines (fig. 6), the road will be carried in a 
steel and concrete conduit of absolutely waterproof con- 
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continued until the desired thickness of waterproofing has 
been рар down, the layers of felt varying from two to sir 
according to the moisture and general characteristics of the 
surrounding material. Above the waterproofing will be 
placed another layer of concrete, in which will be set the 
tracks and stone pedestals for the steel columns and I-beams 
supporting the roof and sides of the tunnel. The steel 
framework of the tunnel is made up of transverse bents con- 
sisting of built-up columns spaced 5 feet apart longitadinally, 
and 12 feet 6 inches apart laterally. Above each bant will 
be heavy I-beams, the wall columns consisting also of 
heavy I-beams. The space between the I-beams of both 
the wall and roof will be filled in with concrete, which will 
be smoothed off flash with the outer flanges of the metal 
work. Immediately upon the flanges and the outside surface 
of the concrete filling, as thus finished off, will be placed a 
complete layer of asphalte and felt waterproofing similar to 
that used in the floor, and described above. After the felt 
has been ue in plaoe an outer layer of concrete, which will 
vary in thickness according to the nature of the excavation, 
will be carefully rammed in place. It will thus be seen that 
the whole concrete tunnel is enclosed by a waterproof envelope 
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CROSS SECTION. 


10.—Onoss BzoTitow AND LONGITUDINAL SxOorron, SHOWING BTEBL-AND-OORCRETE 


CORSTRUOTION. 


which extends entirely around it. 

In fig. 8 is shown the detail of the track construction, 
which is built into and forms an essential part of the con- 
crete flooring of the tunnel. The 80-Ib. steel rail is carried 
on white oak wooden blocks, which are laid with the grain 
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transverse to the rail, The rails with their bearing blocks, 

are held in place by two deep channel-iron guard rails, which 

are bolted to metal cross ties embedded in the concrete. 

The inner channel is sufficiently deep to form an effective 
rail to keep the cars in line in case of derailment. 

The double-track subway, as shown in fig. 8, is in all 

essentials similar in construction to the four-track portion, 


and this drawing will apply equally to the west and east side 


lines. 

As we have already stated, there are several points at 
which the standard construction of the tunnel, as already 
desoribed, is replaced by tunnel construction of the ordinary 
typ. The first of these will occur beneath Park Avenue 


(fiz. 1), where the four tracks will be placed in two tunnels - 


below the level of the present Fourth Avenue tunnel. These 
tunnels will be excavated throngh the solid rock, and will be 
lined with concrete or brick with а back filling of masonry 
or concrete. The next tunnel will occur where the east side 
line passes beneath Central Park, and as it will lie at a con- 
siderable depth below the surface, it will be necessary to 
instal a system of artificial ventilation, as shown in fig. 4, 


where a vertical shaft will lead from the tunnel to the surface. — 


In the shaft will be installed a powerful, electrically-driven, 
ventilating fan. The next departure from standard con- 
struction will be at the Harlem River, where the track will 
be carried in twe parallel aingle-track cast-iron tubes, each 
of which will be 16 feet in external diameter. As this part 


of the tannel willl pass through the soft material under the , 


bed of the river, the tubes will be laid in a casing of con- 
crete, as shown in the drawing. The roof of the tunnel will 
be approximately 21 feet below mean low water on the 
Harlem River. 

Both the east side and the west side branches will contain 
a considerable amount of elevated structure. On the west 
side lines the tracks will leave the tunnel construction at One 
Hundred and T wenty-seoond Street, and will be carried on a 
masonry and steel vi«duct to near One Hundred and Thirty- 
fifth Street, over 2,000 feet of this distance consisting of a 
steel viaduct of the kind shown in figs. 6 and 7. The 
approaches of the elevated structure will be of masonry, and the 
eteel portion will consist of plate girder spans supported on 

cross girdera carried on built-up columns which will 
tet on the carb line. 

As first constructed, the structure will provide for two 
tracks, but with wise forethought, the engineers have pro- 
vided for an enlargement of the floor system by means of a 
bracket construction (see portion of drawing, fig. 7, shown in 
dotted lines) which will enable an additional track to be 
placed on each side of the structure. This arrange- 
ment will render it possible in the future to double the 
capacity on both the east and west side branches when the 
necessities of traffic call for it. 

We show in fig. 8 a view of one of the most important 
stations on the line, namely, that at the intersection of 
Fourteenth Street and Fourth Avenue, which may be taken 
a typical of most of the stations of the system. Acoess to 
the station will be had by means of double stairwa 
descending from the edge of the sidewalks, one on each side 
of Fourteenth Street, east of Fourth Avenue, and one on the 
south side, west of Fourth Avenne. 

At the foot of the first flight of stairs from the street will 

be the ticket offices, from which the passengers will proceed 
by elevated crossings to the platforms, which will be four in 
number, the two onter platforms being for local traffic and 
the two inner ones for express trains. The interior of the 
ttations will be lined with white enameled brick, and, as 
they will be brilliantly lighted with electricity, there will be 
none of the gloominess which is naturally associated with the 
idea of an underground station. 
. The cars will be commodious and well lighted, and will, 
indeed, embody all the latest improvements known to the 
electric car builder. It is probable that the third-rail 
tystem of electrical construction will be used, although, we 
believe, the details of the electric installation have not been 
thoroaghly determined upon. 

The plans for the road were drawn up by the chief 
engineer of the Rapid Transit Commission, Mr. William 
Barclay Parsons, and the contract, which has been let for a 
round sum of $35,000,000, has been undertaken by Mr. 
John В, McDonald, who expects to have it completed within 


three years’ time. 


LEGAL. 
RockRB v. THE Lon von ELEOTRIO BUPPLY COBPORATION, LIMITED. 
(Continued from page 223.) 
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JUDGMENT, 


In the Ohancery Division of the High Courts of Justice on Monday: 
Mr. Justice Farwell gave judgment in the action Rucker v. the 
London Electric Supply Corporation, Limited, the hearing of which 
had oocapied the Oourt for nearly nine days. 

Ніз Lorpsurp said: The plaintiff claims, by assignment, letters 
patent of March 16th, 1885, for an invention for improvements in dis- 
tributing electricity communicated by Zipernowsky and Déri, of 
Buda-Pesth, and by his writ, dated July 1st, 1898, sseks for an 
injunction and an account of profits or damages agaipst the defendants 
for breach of his patent. As his patent has expired since the date of 
the writ, he can, of course, obtain no injunction, but this does not 
affect bis claim for an account or damages for breaches during the 
existence of the patent. The defences raised are that there is no 
patentable invention in the plaintiff's specification, prior publication, 


and want of novelty. The first issue that I have to determine is the 


state of knowledge of electricians with reference to lighting by elec - 
tricity at the date of the patent. Since the year 1870 electricity had 
been applied for lighting purposes, and various advances have, from 
time to time, been made in the means adopted for that purpose. 
The first lamp used was the single arc lamp with a dynamo of its 
own. Then Jablochkoff showed the possibility of sub-dividing 
the electric light by putting several lamps in series on 
a circuit and by connecting several circuits to one dynamo. 
Then the arc lamp was replaced by incandescent lamps, which were 
тап in parallel and required constant potential, a requirement 
which entailed considerable practical difficulties. The desideratum 
was to obtain a constant pressure on the lamps and a small amount of 
copper in the mains; and this involved sending out from the station 
at high pressure and using the power of the lamps at low pressure. 
Both continuous and alternating currents were used. I find that the 
following facts existed in March, 1885 :—(1) The parallel system of 
distribution, giving on each consumer's premises a supply of 
electric energy at constant potential to be drawn off 
in multiple arc, both for continuous and alternating currente, 
was well known. (2) Transforming or induction coils were 
well known as machines by which the electrician could transform up 
or down by multiple, or divide the tension on the primary. (3) It 
was also known that the electromotive forces of the two coils bore a 
constant ratio to one another, depending upon the number of 
turns of wire on the pri and on tie secondary. The 
question of the ratio of turne is well put in the article in Za 
Lumière Electrique, where M. Marcel Deprez, referring to Gaulard 
and Gibbs’ secondary generators, writes in 1884 as follows:— 
“Ta substance these erators are composed of a series of 


solenoids of little height and larga diameter, traversed by 
an alternating (so called) primary current, taken from any sourc3; 


this alternating current generates by induction in a second series of 


. solenoids, situated at а very short distance from the first solenoids, 


and, moreover, intercolated batween them, an induced (called 
secondary) current, the tension of which depends on the proportion of 
the number of the inducing spires to the number of the induced 
spires and also on their joining.” Moreover, both Mr. Fesquet and 
Mr. Ferranti told me that they knew this themselves 
prior to 1885. I have mentioned this because there is some 
conflict of testimony on this point between the plaintiffs and 
the defendante’ witnesses, and I desire to say that I accept the 
defendants’ witnesses as more accurate in this respect than the 
plaintiffs, I think that Mr. Swinburne does less than justice to the 
electrical knowledge of himself and his followers in 1885. (4) 
The excitation or actuation of an induction coil by a machine for 
the purpose of utilising the secondary circuit was not novel (5) 
Pu machines in parallel on secondaries of an induction coil was 
not novel. (6) The positive and negative poles in the consumer's house 
which are connected with the double series of mains required in the 
parallel system are the equivalent of a dynamo producing a constant 
tension. In the year 1882 the Electric Lighting Act was passed, and 
in that and subsequent years many Acts had been passed confirming 
provisional orders under the Act. The basis of that legislation was, 
that it was feasible to generate electricity at central stations and 
supply it to consumers in much the same way as water is supplied. 
The powers of the supplying body, however, ceased at the two poles 
in the consumer’s house referred to above, and the consumer took his 
supply by straddling the mains at those two poles, viz, by putting 
the transformers on the poles in parallel on the secondary 

and, as Mr. Swinburne told me, the consumer 
ut on the transformers in allel on an 
ordinary parallel system. The customer is at liberty to use the 
current which he so obtains for any purpose that he thinke fit. I 
should add that the Acts extend both to continuous and alternating 
currents, and both to the parallel and the series system. Before 
considering the various documents referred to in the defendants’ 
particulars, I will consider the construction of the patent. The claim 
of the patent is as follows:—''In the application of induction coils 
or-transformers for alternating electric currents, the arrangement of 
several stations of second order as branch circuits of the main line 
(i.c:, connecting up the local centres with the main line in multiple 
arc), to wbich main line is supplied an alternating current of a tension 
as constant as possible substantially as described and shown in the 
drawing" In my opinion, this is & claim for arrangement, and for 
arrangement only. It is merely a combination in a particular way of 
old, well-known methods. The difficulty of cons g this patent is 
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increased by the fact that the patentee amended it some time ago by 
striking out claims for a means of maintaining an invariable tension at 
the points where the primary current enters the local centres. Оп the 
unamended patent, I should have been of opinion that the words 
“ substantially as described” referred to the means of keeping that 


I have, therefore, to consider if there is anything in the 
body of the specification affecting that claim in any way. Now, the 
specification commences by a historical statement, followed by a 
reference to the inefficient modes of distribution then in use, and 
states that the object of the invention is to make all individual 
points of n of electrical energy quite independent from 
one another; and it goes on to state in general terms the mode of 
doing this, which is in effect what is stated in the claim that 
I have already read. The inventor then states that "The 
distinctive feature system of distribution is that 
each group of induction coils, or transformers, of the several 
stations of second order shall merely constitute branch circuits of the 
main line for the primary current, i e., that primary circuite of the 
several Iccal centres, any one of these being taken as a whole, are 
connected in multiple arc. In this manner we have dis- 
tributing the primary high tension current in as many branch 
circuits as there are lccal centres, and any desirable number of 
secon (low tension) circuits.” I pause to observe that there is 
nothing here as to the form of the transformer to be used, but that 
the patentee says that the distinctive feature of bis invention is the 
arrangement in parallel arc. 16 appears to me that he believed 
himself to bave discovered the use of transformers in parallel arc 
on secondary circuits; and this seems to have been to some extent 
the view of Mr. Swinburne when, in answering Mr. Moulton's 
question, "In what respect do defendante infringe?” һе replied, 
" In that yon have a system of distribution with alternati 
current transformers with high tension in primaries of 20,000 volts, an 
sccondaries supplying lamps in parallel at 100 volte,” and he said 
aleo that he considered the bigh tension and the low tension of the 
mains both essential. Pausing here, I am of opinion tbat no pue 
able invention is disclosed by part of the patent, if this the 
essential feature of it. Mr. Swinburne, a short time before, bad 
admitted that as eariy as 1882 the advantages cf high tension and 
low tention were well known, and further, that high tension and low 
tension are mere descriptive epithets, having no technical meaning. 
I bold, asa matter of construction, that high and low tension are not 
within the plaintiff's claim, i e, that the words are merely descrip- 
tive, and express nothing beyond the fact that the primaries are of 
high tension in comparison with the secondaries. The next four 
lines of the specification, as I bave already stated, have given 
rise to some conflict «f testimony. They arc as follow: — Now the 
electromotive forces of the two coils of the transformer bear a con- 
stant ratio to one another ; therefore if the internal resistance of such 
an apparatus is very low, the secondary tension will remain almost 
unaltered if we only have а constant difference of potential at the 
terminals of the primary coil.” I have already found that the various 
statements in these lines were, and were intended to be, mere state- 
ments of well-known facts, and that this was intended to be so as a 
mat‘er of construction is made clear to my mind by reference to the 
unamended specification, which I am entitled to look at for this pur- 
pose а00014'06 to Lord Watson's statement in the House of Lords. 
{ is to my mind plain, on the original specification, that 
these lines were statements of fact up to and 
the value of the means for maintaining an invariable 
tension which formed part of the original specification. Some argu- 
ment was used on the advantage of keeping the resistance as low as 
pu but this seems to me to be a mere truism, amounting simply 
a statement that it is desirable to avoid useless waste, because 
excessive resistance exhausts the energy that is wanted for lighting 
by turning it into heat. Passing over some paragraphs in the вресіё- 
cation, I come to the following statement on last pace i= We 
desire it distinctly to be understood that the form of induction appa- 
ratus or transformers may be of any kind whatever, without depart- 
ing from the principle of our invention." That is aclaim extending 
to all transformers of every sort, but transformers were well known, 
and were in common use before the date of the patent. Lord Kelvin 
told me that no practical man would have been afraid to put inductors 
straddling across mains of a high pressure alternating current 
circuit, and that there was absolutely nothing novel in it. . Bwin- 
burne puf the plaintiff's case very neatly when he said, " Everybody 
knew that we wanted a high pressure from thestation, and a low pressure 
in parallel distribution in houses. They—Zipernoweky snd Déri— 
came and they realised that a transformer arranged in a particular 
way which was not the usual way of arranging them, gave them the 
key to the solution of the problem." Assume that it was not "the 
usual way," as he says; it was, however, a well-known way, and I am 
wholly unable to discover any invention in it. Authorities on 
different specifications are of little value in questions of construction, 
but I think the case of Gaulard and Gibbs gives a useful 
illustration of the application of the principles upon which the Court 
acts. To my mind this specification contains at the utmost, good advice, 
and is very farremoved from invention. I¢ recommends one of two 
well-known modes of procedure as most suitable for conducing to a 
particular result, I should add that all transformers are said to be 
within the arrangement claimed; but as & fact, all are not suitable. 
The plaintiff, however, can get no benefit from this, for he certainly 
does not point out any particuler form of transformer as tho appro- 
Bow ptooeed to ые rf te ны Кы ef. сы 
0 efly the ante objec- 
tions. The most import 4 i 
the Zeitschrift für Electrotechnik, Тав proved that 
was зеп$ over to the Patent Office here, and was laid on the table of 


the public reading room two days prior to the plaintiff's patent, and it 
is itted that it is a description of the plaintiff's If, 
then, this document contains sufficient information of the details of the 
plaintiff's ge Dane to enable a practical electrician to put in 
operation the plaintiff's arrangement, the case would fail, even if 
(contrary to the opinion that I have already expressed) the 
arrangement was a patentable invention. In my opinion the article 
does contain all such information. I have come to this conclesion 
both as a question of fact, after weighing the evidence of the wit. 
nesses, and also as a question of construction, treating myself as far 


I am of opinion that the article indicates, à 
that there was a parallel distribution, and that the consamer was to 
Lp his F down from igh 
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Fesquet and Mr. Ferranti; and further, I 

Swinburne really differed, judging from bis manner and 
answering one of the questions addressed to him on this 
is needless to say that Mr. Swinburne is not only a most 
but & most straightforward and candid witness. I thet 
he meant that he agreed with Mr. Moulton, and the consec 
tion that be put upon the sentence that I 

In view of the opinion that I have expressed, it is not 
me to consider the other documents mentioned in the defendant 


п 


} 
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orming and ueing ary circuits. As Mr. Swinburne pat 
it, "fig. 9 ie the od of transformer 
parallel on that is, with theie primaries 


represented in fig. 9, although the problem as to the sizs of dynamo 
and the method of electricity over а large aren is not dealt 
with." But I cannot see that t affects the question whea 

had orce arrived at the fact that parallel distribution 


proposing 
done atone. I will pas by 
the article in the Times referring to Faller's patent with the 
remark that I hold to the statement, there is a statement of 
distribution, but that, if that article stood alone, I should have had 
come difficulty in thinking it sufficiently explicit. The next docu 
ment ie Edison's patent of 1883. This is very remarkable, рми 
on the evidence before meI find that Mr. Edison has the whole of 


by 

eaid, “Edison's arrangement without the 
the plaintiffs arrangement,” and the only object of the 
commutators was to convert the continuous current into an alter- 
nating current of high tension, which then passed 

formers and came out as an al low tension current to another 


ps 
parallel on the secondary wires; and further, that in 1884 was 
an installation on the Metropolitan Railway running for some months, 
alternating high tension currents were transformed down, 

d that the lamps were in parallel. I mention this because I desire 
to say that in my judgment Mr. Ferranti was a competent and trast- 
y witness, on whose evidence reliance can be I think 
$ is unnecessary for me to refer in detail to the Imray specifica- 
tion, or to Rankin Kennedy’s article, the last sentence of which is 
re 


and must be dismissed with costs. 
Mr, Cnrers (for the defendants) asked for costs on the higher 


e. 
His LonpsnrP asked if that was done generally. 
Mr. WarrEB (for the plaintiff) said that he could not say that it 
was usual. 
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Mr. Carers said he knew that it was done in such complicated cases 
" His LORDSHIP : Do you object, Mr. Walter ? 
Mr. Watz: Yes, I do. 
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docamente. 

Mt. OaiPrs said that in this case they had had necessarily on both 
sides the most eminent men. 

His Lozpsare: Well, Mr. Walter, I should think that probably 
even you would prefer that I should give costs on the higher scale. 
action was accordingly dismissed, with costs on the higher 
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CORRESPONDENCE. 


Inductor Alternators. 


I kunst you will forgive me once more trespassing on your 
* space with regard to this question. The interesting experi- 
ment you suggest with Leicester machines would, I 
think, prove strength of my argument. Let us in 
. theory remove the part you call the inductor, and which I 
г call the revolving field, and then calculate the strength of the 
° magnetic flax set up around the exciting coil with a oertain 
. trength of current in that coil. Then replace the field, 
г remove the stator, and repeat the calculation with the same 

current strength in the coil, you will find the flux is now 

three to four times as great. The reason is self-evident by 

reference to the figs, 2 and 1. In the first case the flox 
bes an iron path on only one side of the coil, whereas in the 
: cond case it has an iron path on three sides. 


rong field is produced when the stator is left in position 
with the coil (fig. 8). This, therefore, is the field of the 


Armature. 


Fic. 2. 


G. 4. 
ME 


г] Inductor. 


Morpgy Імростов. 


machine, and it answers exactly to ita description; the 
armatare coils are wound on the polar projections of the 
field, which is decidedly not the саве in the Leicester 
machine, In fact, the machine is of a widely different type, 
and if Im carried out the experiment you suggested, you 
would find that you would not get any throw in a galvano- 
meter in circnit with the armature coils. 

A Mordey inductor alternator under similar conditions 
would certainly give а very strong deflection. In the 

machine the flux entering and leaving the same 
œil on the same side cancels its own effect. These two 
machines differing so widely are both included in your 
definition of an inductor alternator, and prove my statement 
at the term is simply meaningless if it has become general 
орев to all machines with fixed exciting and armature 


That it is general practice is to be doubted, as on the 
Continent, where the type of alternators with fixed coils and 
revolving fields were made to practical requirements, 


and where still they are mostly made, the term is hardly ever 


used. 
Perey Rosling. 


The correspondence appearing in your last issues on this 
subject put me in mind of an article I had seen in the Elecíro- 
technische Zeitschrift some years ago. It ia the reprint of a 
very able paper read by Prof. E. Arnold on February 6tb, 
1895, on “Unipolar Induction and Alternators with 
Stationary Windings.” 

After dealing with the theory, the Klimenko machine, 
also mentioned by Mr. Rosling, is given as the first instance 
of an alternator of that class, it also appears from that paper 
that the type now mostly in use has been devised almost 
simultaneously by Mr. R. Kennedy, in England; J. 
Sohlmann, in Germany; and Messrs. Kolben & Arnold, in 
Switzerland; closely followed by the Stanley Electric Manu- 
facturing Company in America. 

Prof. Arnold defines this class of machine as © unipolar,” 
and considering his early and useful work in connection with 
this class of machine, his opinion is well worth recording. 

He points out that the main difference between the t 
then being developed and the ordinary alternator lies in the 
fact that the magnetic flux in the latter goes through a com- 

lete. cycle, whereas in the unipolar type that flux only varies 
its intensity without reversing its direction, thus securing a 
number of most important advantages. 

Prof. Silvanus P. Thompson has recently objected with 
reason to the use of the term “unipolar,” substituting for 
it the term **homopolar " as op to ** heteropolar." 

Adopting these terms we can divide alternatora into two 
great classes. The “ Homopolar " and the “ Heteropolar." 

Both these classes allow of a construction which secures 
stationary windings thronghont the machine. 

The definition of an inductor alternator as given by Mr. 
Rosling is quite correct, it defines a type of machine which 
is to be fouad in both these classes, the Kingdon machine 
being an illustration of the heteropolar inductor, the Mordey 
machine referred to by Mr. Rosling, and which has never 
been tried in practice to my knowledge, illustrating the 
homopolar inductor. | 

The Leicester type of machine is absolutely unique, since 
the action of the poles on the laminations classes it as homo- 
polar, whereas the polar action on the conductors entitles it 
to be called heteropolar, under no circumstances can that 
type be termed an indactor alternator. 

The polar action on the iron being of the greater import- 
ance (since whether the conductors are subject to discon- 
tinueus homopolar or to heteropolar induction, the result is 
the same, viz., alternating current), I should say the Leicester 
machines were “homopolar alternators,” and if greater 
precision was required would add of the “revolving field 


t 
е Val. А. Fynn. 


The Use of Rubber-Insalated Wires in Steel Conduits. 


Taking your correspondente' letters in the reverse order of 
their coming, I must thank Mr. Isherwood for so clearly 
showing that I did not consider 800-megohm insulation good 
enough. The 600-megohm olass I advocated has, I believe, 
for small wires, an actual insulation of 2,000 megohms. 

Mr. Heaton also does me the honour to oompare my recent 
statements with some made in 1897, but we must all advance 
with the times, and since Simplex tubes have come on the 
market, it would be absurd to use ordinary gas pipe. I 


should again like to ра out that the moral of my article - 


was intended to be that only the highest grade of wire should 
be used in any system of conduit, unless some insulating 
material, less perishable than vuloanised rubber, can be found. 
It is, of course, possible to criticise indefinitely, but 1 think 
that in this matter we ought to pull together. 

In this respect I thank Mr. Bathurst, who has allowed 
himself to be drawn. I have always thought that he had 
something up his sleeve in the way of bare inner and earthed 
outer, and, although this opens quite a new and very large 
question, I hope, when he has succeeded in sweeping away 
some of the prejadices of the supply authorities to earthed 
outer systems, he will take us into his confidence and show 
us that there is “no deception.” With regard to bare 
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inner wire—this question was touched upon in an article in 
this journal last year on insulating conduit, and it was 
therein pointed out that it would be necessary to run one 
tube for every bare wire—f$.e, that two bare wires for 
different circuits could not go in one tube, but in his sub- 

ee letter Mr. Bathurst did not reply to this point. 
cannot myself see, if Mr. Batburst is going to put a 
bare wire in an insulated tube, why he should not at once 
use а Concentric steel armoured wire. What is the use of 
the air-space in his tube ? Perhaps he will say, or must we 
wait for the electric wiring millennium ? 
Y. Zingler. 


Parallelicg Single-Phase Alternators. 


I have read with interest your correspondent's suggestion, 
or method, for detecting whether the incoming engine is 
going too fast or too slow when paralleling single-phase 
alternators. It appears to me, however, that the well-known 
“spot” method is much more simple and applicable to those 
who “parallel” as part of their daily routine. 

In the case of fly-wheel alternators these spots are simply 
a series of black and white patches painted on the rim of 
the fly-wheel, and, with disc armatures, generally white 
patches only are painted on the armature disc in the form 
of a circle. By the light from an alternating arc lamp these 
spots clearly show in which direction the incoming engine 
is running. If too fast, the spots appear to move in a 
forward direction, and if too slow the reverse. This method 
is used in many central statione, and drivers readily know by 
watching the “spots” whether the engine is running above 
or below synchronising speed. It is also a very useful guide 
where the alternators are placed at a distance from the 
switchboard, and in many cases out of sight of the operator. 
In the case of the Mordey alternator this phenomenon can 
be easily noticed by glancing at the field pole-pieces, the 
poles of the magnet acting as spots. 


February 10th, 1900. 


Ernest W. Dunton. 


Departure of Electrical Engineer Volunteers for Service 
in South Africa. f 

You will probably have seen a letter from Mr. McMillan, 
honorary secretary to the Dinner Committee, whoare arranging 
for a good “send-off” for the Electrical Engineers (R E.) 
Volunteers leaving for South Africa. I would like to take 
this opportunity of saying that already a good response has 
been made to this appeal ; and that many gentlemen from 
different parts of the country are sending their chequee, 
though frequently stating that they will not be able to be 
present at the dinner. Thinking that this may form a 
precedent with regard to other of your readers, I would 
intimate, by your courtesy, that we should like a good 
response from the entertainers of our friends who are going 
abroad, and shall be glad to receive cheques from those who 
also will not be able to attend the dinner. | 


Henry Edmunds, Z/onorary Ticasurcr. 


Hoepfner’s Carbon. 


In one of the articles recently published on the electro- 
chemical industries, I observe that the anodes employed in 
some works are describ:d as Hoepfner’s ferro-silicon and 
ра zal carbon obtained by methods of Castner and 
others.” 

I-would be pleased if yon can inform me who are the 
makers of this carbon, and where it can be obtained. 

| G. W. 

Swansea, February 9th, 1900. 


Deficient Postage. 


I have several times recently received typewritten circulars 
from patent agencies in New York with only a portion of 
the postage paid, with the result that I have had to pay 
something like 5. in each case for absolutely valueless com- 
munications. 
Patent Erchange Bureau, of 805, Broadway, New York 
City, and Edgar Tate & Co., 245, Broadway. 


The two chief offenders are the International - 


I shall be obliged if you will give publicity to this letter, 
as I thiok the meannees of the trick is deserving а public 
protest. 

The envelopes are invariably sealed up, and it is quite 
impossible to say whether the letters contain anything of 
value or rot, until opened. 


February 12th, 1900. 


Walter P. Adams. 


Frictlon Losses in Dynamos. 


I find some difficulty in reconciling the apparently con- 
tradictory statements in Mr. C. C. Hawkius's letter on the 
above subject. According to Mr. Hawkins, the bearing 
friction increases when the machine is excited—if there isa 
want of шше in the field— because the shaft is bent by 
the magnetic pull exerted on it by the field, so that the 
relative positions of journal and bearing are altered. This, 
no doubt, is perfectly true, and, /f the shaft ts appreciably 
bent, then the statements made in my article are not correct. 
So far everything is plain. Bat Mr. Hawkins next goes on 
to say that if there is increased heating, it may be due to bad 
design, owing to which the shaft is not sufficiently stiff. 
Evidently, then, Mr. Hawkins holds, and in this view he 
will, no doubt, receive the support of all competent dynamo 
designers—that the shaft should be given sufficiently liberal 
proportions to enable it to withstand any additional pall due 
to want of symmetry in the field, without appreciable bending. 
If, however, there is no bending—¢.¢., if we are dealing with 
a mechanically well-designed machine — then any slight 
want of symmetry in the field will not, aa Mr. Hawkins 
admits, cause increased friction loss. It therefore appear 
to me that Mr. Hawkins himself refutes the statements con- 
tained in the opening sentences of his letter, and that he 
practically admits the soundness of the views contained in 
my article—so long as these are not applied to machines of 


or antiquated design. 
pus d Alfred Hay. 


University College, Liverpool, 
February 9th, 1900. 


Mechanical Stokers. 


I have noticed in this week's issue of your paper a review 
of my contribution to the Engineering Times on 
* Mechanical Stokers.” | 

Personally, I thought it was only too well known among 
engineers, and also among many steam users, that the coking 
stoker does very poor work in boiler efficiency ; I have come 
across many instances of 7-foot Lancashire boilers and 
coking stokera, where an evaporation of 400 gallons per 
hour, and sometimes less, is being obtained with bituminous 
Fé ink soup eave #1 еглее tha gall h 

think your readers will agree that 400 gallons per hour 
is just about poor enough for a boiler of the size named ; with 
the combination of forced draught and coking stoker, it is 
quite ible to get 800 gallons an hour out of the 
same size boiler, and at the same time the highest efficiency 
in fuel duty. I may say that with this combination I have 
geen 1,262 gallons per hour evaporated from a oold feed with 
nuts as fuel and an 8-foot boiler (this without smoke, CO, 
18 per cent.). 

here is one thing in your review I must take exception 
to; you apparently agree with me that steam jets which have 
been 8o generally adopted for keeping bars cool, are very 
wagteful and of little use; then, because I recommend а fo 
draught stoker with steam jet blowers, you proceed to say 
that I have recommended what I have condemned. I would 
point out that I do nothing of the kind ; steam jeta with the 
ordinary stoker are not used in connection with a blower, 
and a large number of them are used, while they serve no 
useful purpose, whereas with the forced draught stoker only 
four are used in connection with the blowers, their main 
object being to give a Tope air supply, and to do good 
boiler and fuel duty, and in doing that, of course, the bars 
are kept cool by the action of the air in the enclosed ashpit; 
these jets use at the most 3 per cent. of the total evapora- 
tion, and enable the coking stoker to perform such work ва 
has never been approached before, while ordinary steam jets 
have been proved to use 8 per oent. of the total evaporation, 
and for the most part utterly failing to do any good. 


W. Francis Goodrich. 
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An Electrolytic Centrifugal Process for the Production 
of Copper Tubes. 


Some years ago I availed myself of the hospitality of the 
of the ELECTRICAL REVIEW to make a reclamation of 
my discovery of the synchronous rotation (parallel running) 
of alternating dynamo-electric machines. I have now to 
request that you will be good enongh to publish in your next 
issue the subjoined reclamation of the electrolytic centrifugal 
described in the REVIEW of the 9th inst. The 
reclamation is a copy of my contribution to the discussion 
on Mr. Cowper-Coles’ paper read before the last meeting of 
the Institution of Electrical Engineers. 


Henry Wilde. 
Alderley Edge, February 12th, 1900. 


Mr. H. Won, F. B. S.: I have read with much interest the paper 
of Mr. Cowper-Ooles on an electrolytic centrifugal process of pro- 
decing copper tabes. May I point out that the process described is 
identical with the one patented by me in 1875, No. 4,515, which has 
been in suceesefa) operation in Manchester and elsewhere for more 
than 20 years? By the publication of bis paper, Mr. Cowper-Coles has, 
however, rendered an important service to the electro-metallurgical 
industry in exposing the fallacy of submitting electro-deposited 
surfaces to the friction of foreign substances during the prccess of 

i His vaper also contains much valuable information on 
the electro-metallurgy of copper which is not available in other 


pu А 
Babjoined are extracts from the specification. and claims of the 
referred to :— 


“Whereas attempts have been made from time to time to 
rabstitute iron rollers covered with a thin layer of copper by means 
of electricity, for the solid copper rollers used in calico printing 
and in other processes, but owing to the expense of tke battery 

„ and the slow rate at which the copper was deposited in 
reguline state, such attempts have not hitherto been commercially 


"Now my invention consists in gi to the electrolyte or 
depositing liquid in which the roller to coated is immersed, 
ot to the positive and args electrodes themselves, a rapid 
motion of rotation in order that fresh particles of the electrolyte 
may be brought successively in contact with the metallic surfaces. 
By this means powerful currents of electricity may be brought to bear 
spon small surfaces of metal without detriment to the quality of the 
copper deposited, while the rate of the deposit is greatly accelerated. 


(p. 4). 

Instead of producing the whirling motion of the electrolyte by 
the rotation of the roller, B, as above described, it may be prodaced 
by the totation of the positive electrodes, G, mounted on a revolvi 


or by paddles revolving in the annular space between fixe 
electrodes and a fixed roller. (р. 5). 
“This invention may also be applied to the electrolytic method of 
refining described in the specification of letters patent granted 
toJ. B. Eik: November, 1865, No. 2,888. (p. 4). 

Olaims:—" First, imparting a rapid whirling or rotating motion to 
1 depositing solution in the manner and for the purpose doscribed. 

‚ + 5. “Lastly, the application of the whirling or rotatory 
motion of the electrolyte in the refining күк the apparatus 
for effecting the same, as shown and described.” 


[RePLy to“ A Weekly Subscriber,” whose letter a 
last week.—Mesars, Ward & Goldstone, York Street Electric 
Works, C.-on-M., Manchester, write that they oan supply and 
cover the wire required.— Eps. Его. Rkv.] d 


ee EE HEURE ETC — 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


AT the meeting held on Thursday evening, the 8th inst., the 
President, Prof. 8. P. Thompson, ик 9 505 that the 
executors of the will of the late Prof. D. E. Hughes had 
communicated to him the fact that the will contained a pro- 
mien for a legacy of £2,000 to the Institution, to be 
Мер and to form the “D. Е. Hughes Scholarship 
tors This fand is to be administered on similar lines to 
% Bir David Salomon’s Fund, and is to be used for provi- 
Non of scholarships to assist students preparing for the 
of an electrical engineer. The Secretary announced 
И. W. A. W. Heaviside had bæn appointed chairman and 
2l D. Hunter vice-chairman of the Newcastle Section 
the Institution. 
Mr, R. Percy Sellon then read his paper on “The 
. -atdisation of Electrical Engineering Plant.“ In the 
discussion Mr. Crompton, after thanking Mr. Sellon for 


bringing the subject before the members, said it was a 

per of arguments with which he thoroughly agreed, and 
all should help the writer to out the suggestions at the 
end of the paper and strengthen the Uniformity Committee of 
the Council. Manufacturers in England had suffered from 
the vagaries of consulting engineers, but he did not think 
that very much harm had been done up to the present. The 
list of stations at the end of the paper, no doubt, did show 
variations, but that list showed that consulting engineers had 
not insisted upon great variations. The 100-volt pressure 
of supply had been in cases raised to 110 volta to enable two 
arc lamps to be ran in series: after several years it was dis- 
covered that manufacturers could make higher voltage lamps, 
and when the lamp makers had so far improved their 
manufactures that it was possible to use double-voltage 
lamps the higher pressures came into general use, 
Mr. Crompton thought the list proved that consult- 
ing engineers have not behaved badly. On the 
question of periodicity, he thought Mr. Mordey could deal 
with that point better than he could. No doubt a greater 
variety of frequencies than of pressures has p very 
hard upon manufacturera, and only makers of motors and 
arc lamps know the anxiety of having to meet the require- 
ments of so many different frequencies. All must agree that 
the advantages of standardisation would, in the end, come 
to the user as much as the producer. Take the ordinary 
conditions of life, sewing machines, for example, are turning 
out in large quantities exactly alike. Only when motors are 
produced in very large quantities can they be produced at a 
price the user cares to pay. The trade in 3 H.P. and } H. P. 
motors—euch sizes as are used in houses for small domestic 
purposes—has been stirred up, and there has been a very 
great lowering of cost. Also the working of tools taking a 
definite amount of power with motors fitted on these tools is 
another outlet demanding cheap motors. He thought it was 
evident that by a natural law beginning at the smallest 
motors, we shall ually standardise them, bu; there was 
no doubt the Institution could assist by calling the attention 
of the engineer of the user to the enormous advantage of 
adopting the principle of standardisation. 

Mr. Blackburn believed that each manufacturer must begin 
at home and then try to convince the user of the benefit. If 
each manufacturer did that agreement would gradually come. 
If the user would state the ends, the manufacturer would find 
the means. He thought that in dynamos and continuous 
current apparatus and machinery, there was a tendency to 
gradually arrive at a basis. It would lighten the task of 
the manufacturer as regards continuous current dynamos if 
the engine builder would help to reduce the very consider- 
able present diversity of speeds; the assistance would be 
very great if makers of engines would arrive at a definite 
standard of speed. As * competition, he thought 
that the case usually ci showed that the principle 
of standardisation had arisen from the quantity required 
and not quantity from standardisation. 

Mr. Slater Lewis thought the first ша was how to 
meet this point of competition ; that this country is being 
beaten is a matter beyond doubt. He had worked out the 
effect of one manufacturer making machines of one size and 
type only ; the plant and establishment charges would then 
fall enormously, and cranes and tools could be better ргс^ 
portioned to the work required of them. With one style 
and size only of dynamo, he reckoned the establishment 
charges would fall 60 per cent.; in electrical manufacture 
these о are . much higher than with anything 
else. Large shops are filled with all sorts and sizes, from 
machines the size of a hat to those 15 or 16 feet in diameter. 
We must standardise. He thought Mr. Crompton was 
wrong when he said that these things will right themselves 
automatically. He had arranged with his own firm to 
standardise a series of motors, and he hoped in a short time 
to sell nothing else, but manufacturers must be supported by 
by consulting engineers. Various specifications required 
work involving alterations in patterns and of drawings. In 
almost every dynamo manufacturer's shop in this country 
the stores were huge. He would be only too pleased to see 
some steps taken to standardise as the most effectual way of 
meeting foreign competition. 

Mr. Johnson said he had something to do with assisting 
to standardise electrical apparatus. The first thing was to 
etandardise what you want, and let the manufacturer 
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standardise that. In the States a traction 1 simply 
says it wants во many cars, motors, £c., and gets them out 
of manufacturers’ stock, во to speak. 

Mr. Raworth was glad to note the very hearty reception 
of the paper by a very large audience. He was sorry the author 
had not read the paper before at the Institution, but Mr. Sellon 
had given them a very good paper that evening, and had 
thrown down upon the floor something he likened to a bone 
long enough for two dogs to get at at the same time. When 
Mr. Mordey read a paper he had spelt dynamos the wrong 
way, and had more nearly immortalised himself by that than 
by his many inventions. Mr. Sellon had given his paper 
а wrong title that did not fit it. Here Mr. Raworth 
asked the meeting to consider the meaning of the word plant, 
as the word is used in legal documents: The machinery, 
tools, and utensils used in a үш trade.” A char- 
woman buying buckets and scrubbing brushes bought plant; 
when a lady did so, she only bought domestic utensils. 
Mr. Raworth being in his best form, was hugely appre- 
ciated, particularly when he went on to a further illustration. 
A lady keeping a very large girls’ school might be asked 
what she produced, and might reply: “ Young ladies moat 
accomplished and elegant.” If asked: * Haven't you any 
wives?” she might find it difficult to answer, as such are 
produced from her finished article by a “legal process, under 
the guidance of a parson.”—The young ladies, of oourse, 
do not become “plant” until af'er the above process ! 


(To be continued.) 


BUSINESS NOTICES, &o. 


The G.E.C. Staff Dinner.—The tenth annual meeting 
of the principals, staff, and friends of the General Electric Company 
was held on Saturday eveniog last at the Trocadero Restaurant, and 
notwithstanding a violent snowstorm and the terrible state of the 
streets a goodly company of some 250 sat down to enjoy the lavish 
hospitality provided for their delectation. As in 1899, the one 
regret in an otherwise merry evening was the unavoidable absence of 
Mr. Gustav Byng, who is still unfortunately unable to face an 
English winter of the kind we arc now passing through. The dinner 
wae one which reflected every credit on Messrs. Lyons & Oo., and the 
quiet and prompt manner in which the serving was performed left 
nothing to be desired. Later in the evening a smoking concert, the 
programme arranged by Mr. “ Electrophone” Booth, took place, as 
at former gatherings, but it is a question whether in future it would 
not be better that a part of the programme at least should be carried 
out between speeches, which on the present occasion were numerous 
and lengthy, although everybody deprecated the idea of taking up 
time. The monotony of speech succeediog speech would be thus 
avoided by pleasant interludes, and those to whose task it falls to 
make replies would have a few minutes in which to collect their 
thoughts. With the dinner commencing but little after 6.30, it was well 

t 10 o'clock before the concert commenced, and then the items were 

urried through with a total disregard of the sequence of items on 
the programme. Bat with everybody thoroughly hsppy and content 
criticism is out cf place, and we merely throw out the above sugges- 
tion for what itis worth. Mr. Hirst made an admirable chairman, 
and he was ab- y supported by Mr. Max Byng, and Mr. Eckstein. Mr. 
Roger Wallace, Q.0., Mr. Raworth, Mr. Dane Sinclair, Major Crompton, 
and others, were eloquent whether in their serious moments or 
in lighter mood as occasion required. We regret, however, that 
exigencies of ce will only allow us to refer to the masterly 
address of Mr. Hirst, which was fitted more for a technical audience 
than for a mixed gathering of both sexes, but poseibly the oocasion 
was seized of having the staff present to read, learn, and inwardly 
Cigest food for the mind after repletion of the body. 

" Mr. Max Byng, on the occasion of our tenth annual dinner,” said 
the Chairman, “dwelt in the most pleasant manner on our growth and 
the sterling qualities of our staff. The drift of his statistics was to 
show how, from a small private firm, struggling for the bare means of 
existence, we slowly but surely developed into one of the leading 
electrical firms of the kingdom. I think it should be of interest to 
know how the G. E. O., in its prccess of evolution, has come across 
difficulties that, to my mind, sooner or later, will have to be 
remedied if the prosperity of a few modern engineering oc noerns 
is to be converted into a supremacy of British electrical industry. 
In the working out of our scheme of expension, we came across a 
number of obstacles which I will reiterate not in the sequence of 
their relative importance, but in the order in which they ug Lace 
Fintly, we had to lock out for land. In the selection of our land for 
the erection of new factories, you will not be surprised to learn tbat, 
though we scoured the whole country, there were only a limited 
number of sites that combined all the strategical advantages required 
by us, and that some ot the most likely sites we selected were unsuit- 
able for some peculiar reason. We met with all sorts of peculiar 
rights that were attached to different places. Nobody was anxious to 
exercise these rights, but it was а question of precedent, and, there- 
fore, it became law. Would it not be wiser to have laws adapted to 
modern requirements rater than laws с: mposed of accidental pre- 
cedent? Mavy a community and many an industry would derive 


benefit from such laws. oce све ce the essential points of оп 
site is, that it adjoins a railway 
siderable concession on the part of one of the leading lines to give 
us а railway siding, for which we pay, though, from an yp 
point of view, there a next to no difficulties. How y 
do they manage this in countries with which we are asked to con. 
pote ? The State railways, as well as the private railways, are only 
eager to give sidings to manufacturers. sell land 
cheaply eo them for the purpose of g 
their We nominally work under the 
between railways, but we all know that this ad is really son- 
existent on account of the combination between railways by which 
they secure all the advantages ne Me 
incumbent om a monopoly in the higher interests of 
Now that we are no longer y 
business in trans-Atlantic countries, and now that competition 
with other countries is gettin 
essential that we should offer our 
and priced easily to understand, or it will be one more 
England in the commerce of the world. 
tion brings me to that of labour. I need oy ay 
impression, though there has been a 
during the last 20 years, bat all that bas been done has been mainly 
in the spirit of how far to give 
The workmen themselves made their demands 
what their leaders suggested. 
people, I found there are lots of them who honestl 
certain class of labour leaders preach, but they 
the employer if he were to put his side of the 
in a similar lucid manner. I am convinced 


1 
Hik 
Imt 
1 


| 


the other side, and of 
I do not therefore the workman. 
for not sufficiently disseminating 

the men, and for not being in sufficient touch wi 
5 геа те сюротаз шошо Маца 
orators to present recognised leaders. 
us to go tothe bottom, and at the bottom of it is better education for 
workman. Take the sons of a Salford or 
has his five senses about him, otherwise health, and no particular 


: 
Tun 
ШИШ 


generally a slum), he could also meet the clesner, better dressed and 
better mannered children of the middle classes, hear something of 
their amusements and of their homes, do you not think it would open 
а new world to many, and stimulate their ambition and bring many 
to a level which, under the present conditions, they ne 
reach ? I am sure such schools would have the effect of 

the class of people that we most miss in our offices in our works 
—the sergeants and corporals of civil life—the class between those 
at the very top and the rank and file." The absence of such schools, 
the absence of some on at one time of our life in this 


ЕЯ 


It does not give the men the 


i ing that the ELaoreicaLr Rn w has recently raised 
this point, I dismiss it without further illustration. At a period 
when the country gives up agriculture as a bad job, when industry 
and commerce form p the only means of livelihood, when 
every branch of industry is ready to remodel itself on modern lines, 
which means practically on the basis of the electric current in some 


asked to е municipalities, and the 
capitalists of the country; it is you who will have to stady some of 
these serious an order to remove the heavy 


заро сар under which we bave to labour, or, anyhow, to point them 
ose who have the power to remove them. 


G.E C. may live to reap the benefits, I ask you, my colleagues and 
friends of the G.E O., to drink the health of our guests, coupling 
zm еи the names of Mr. Roger Wallace, О.С, and Mr. 
awort 
During the proceedings the following letter from Mr. Gastav 

to the gentlemen of the staff was read: — You who have 

with me for so many months will understand my feelings to-day 
absent from your dinner, far away from London—abeent from the 
General Electric for so many months. However, two factors have 
somewhat lightened the sacrifice which I have to make to my health. 
The first is, the doctors give me hopes that I shall regain my health 
and be able to resume my life’s work ; the second is this—the manage- 
ment, the ordinary development of the General Electric Oompany, 
has not suffered during my absence, thanks to the work and the 
devotion of my brother, Mr. Hirst, and the whole staff. The main 
purport of my message to you is to refer to this fact. I wish to point 
out to you that not only has the General Electric Oompany not 
suffered, but has, during the last year, advanced even at a greater rate 
than during any previous period—that, in spite of my illness, your 
directors have made preparations for such progress, increase, and 
enlargement which leads me to hope that, with God's help, the 
Geneial Electric 2 gg will be one of the foremost elecirical 
enterprises in the world. To belong to the staff of a progressing frm 
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must be ап ercouragement to you, and must give you сһапоев for 

your own material interest, and therefore I am not wholly 
selfish when I ask you to continue working with heart and soul for 
the interests of the General Electric Oompany. At present our 
country is going through a crisis. It will emerge triumphantly if 
trery citizen, rich and poor, high and low, will help. You ask me 
how? Let every citisen do his daily work with double 3 al; he bas 
to work to-day not only for himself, but a'so for his country. 
On this ground also, gentlemen, work with double energy, and in 
belping to make the General Electric Company a firm that can and 
will sphold English manufacture, you will assist not only yourselves, 
усо directors, bat also your country.” | 

А telegrsm was then despatched to Mr. Byng wishing him a speedy 
return in good health. 

Quite a number of prominent visitors were present, and many 
friends of the firm from the electrical press, consulting engineers, 
ekeetrical contractors, railway officials, &c. 

The G.E.C. is certainly to be congratulated on the high position it 
has secured, and signs were not wanting that it will not be satisfied 
until it bas found fresh worlds to conquer. 


London County Council.—The Parliamentary Com- 
mittee reminded the Oouncil at the meeting on Tuesday last week that 
the promoters of the South-Eastern Metropolitan Tramways Bill own 
tote e three miles of tramway lines situated between Greenwich Road 
and Rashey Green, constructed under their Act of 1888, and pur- 
cbasable in 1909 by the Council under the Tramways Act, 1870. In 
the Bill power is sought to make certain extensions in Lewisham and 
Penge, and also ontside the County of London. It is further pro- 
posed to widen Road, Stanstead Road, Perry Hill, and 
Sydenbam Ros d, and certain roads outside the county, and also to 
take lands in Lewisham compulsorily for an electric power generat- 
ing station, and to apply to the existing and proposed lines any form 
of traction other than anima] power. Under the standing orders of 
Parliament it is necessary for the promoters to obtain the consent of 
the Council, as the local authority,” to the introduction of the Bill. 
Oa the recommendation of the committee the Council decided not to 
give consent to the introduction of the Bill. It was resolved to 
spprove plans for a wood and iron smith’s shop to be erected by the 
Charing Orces and Strand Electricity Supply Corporation in Com- 
merci Road, Lambeth. 


are stated to be worth £500,C00, and as the debtor claims one-fifth 
in the patents, he returns that as an asset of £100,000, whilst 
lishilities are ronghly estimated at 612.000. The failure is attri- 
to expenses incurred in unsuccessfal endeavours to sell the 
lamp ; to excess of expenses over income; and to the debtor’s 
on surety of moneys lent by friends to the Douglas- Willan 
Oompany. The examination was adjourned to give the 
an opportunity of filing the statement of his affairs. | 
is in the London Gazette of & first and final dividend 
the £, in re A. G. Inrig (Globe Electrica] Company), White 

Victoria Park. 
is filed of application for debtor's discharge in the case of 
Joseph, electrical engineer, Brondesbury and Canonbury. The 
bearing is arranged for March 1st at Bankruptcy Buildings. 

At Bristol, last week, Frederick King, Stone Bridge, Bristol, 
engineer, was briefly examined by the Offi Receiver, 
by Mr. Н. О. Trapnell. He stated that the whole of the 
furaitare ged to bis wife, who bought it when they lived at 
Leicester before coming to Bristol. He was an improver at the time 
and own. He came to Bristol in 1877 and his 
start him in business and made further 
time to time. The examination was adjourned to 


НЫ" 


in Country Houses.—One of the the most 
that we have received for some time past is 
by Mesars. Ernest Scott & Mountain, relating to Electricity 
in Country Houses.” The subject provides ample scope for some 
араса B and 5 bave maae со 
орро of producing photographs of some of the 
Чөө light installations which they have put into leading country 
northern counties. The illastrator’s art Ís seen on 
„and in the opening pages where are some general notes 
neg | and lighting, the acoompanying pictures 
to well executed ay to give them a more than 
The booklet is a work of art throughout, and the 
Dg and giesed paper have materially aided in producing 
ffect. From cover to cover there is something in- 
the capital photographs, both of exterior and interior 
ountry mansions, with their palatial halls and their cosy 
„tell among other things, of the great importance 
lays in electric lighting work, where fittings, shades, 
e to be brought into harmony with the thousand-and- 
things of artistic taste and beauty to be found within the 
of our town and country magnates. We have said soff- 
our appreciation of tbis little publication without 
ith detail, and we understand that Messrs. Scott and 
be pleased to forward a copy to anyone interested in 
of course, particularly those who may contemplate 
the direction of private house lighting. 
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Electrical Wares Exported. 


Waar mne Fep. 71H, 1869 


Adelaide is .. Value £189 
Alexandria. Teleph. mat 2 12 
Amsterdam os zé 205 
Auckland 91 
Bombay 74 
Boulogne .. 5, Vis ... 98 
Buenos Ayres. Elec.light'g app. 1,638 
» Teleg. mat. .. 120 
Calcutta EM s 2,990 
Cape Town.. 819 
Delagoa Bay 185 
Demerara .. 21 
Durban sa 65 
East London 23 
Ghent VE sà «5 90 
Hamburg. Teleg. mat. 800 
Launceston.. s es 33 
Lisbon 50 
Madras 2 478 
Melbourne .. 79 
Napier, N.Z. 80 
Port Elizabeth 656 
» Said .. 20 
Rangoon... - ss x 50 
Rotterdam. Teleg. cable i» 87 
Shanghai ns ee 184 
vs Teleg. cable 1,880 

» Teleph. mat. 25 
Singapore .. a i 15 
" Teleg. cable 10,500 
Sydney z 35 yn . 1,225 
T Electric light cable .. 186 
Syra. Teleg. mat. T ds 17 


Wellington (N. Z.) 2 


n 9 


£24,374 


Total 


Electrical Wares Exported. 


Wim ENDING Frp. 147g, 1899. 


Adelaide  .. .. Value £575 
Alexandria. 88 ne we 46 
= Teleph. stores .. 116 
Amsterdam. 55 А 840 
Antwerp 490 
Auckland .. 118 
Boulogne 82 
Brisbane è M^ A $a 23 
Buenos Ayres. Teleg. mat. .. 683 
s Teleph. mat. .. 89 
Calcutta i $i e 808 
Canterbury.. 200 
Cape Town .. 72 
Christiania 22 
Colombo 76 
Copenhagen 297 
Durban z 692 
East London 78 
Hamburg .. zs es .. 140 

Hong Kong. 15 tons old teleg. 
wire (value not specified) .. 2s 
Perth LG 2,724 
Port Elizabeth 845 
Rio de Janeiro vs ws 65 
178 Teleg. mat. 867 
Rockhampton  .. oe 89 
Rotterdam. Teleg. mat. 19 
Bhanghai s% 56 14 
Singapore .. is s 812 
Stockholm. Teleg. mat. 110 
Sydney A PE é 1,138 
» Teleg. mat. 85 
Toronto У 5e 8 
Wellington.. x vs 88 
Yokohama .. Ж vi .. 165 
Total 410,980 


[acl 


Foreign Gocds Transhipped. 


Jersey and Guernsey. Teleg. 
poles s ү iau P. uu 


Electric Power and Cold Storage.—We have received 
the following letter on the above subject:—' We notice in 
issue of the 9th iust. under the heading ‘Electric Power and 


| 


Teleph. mat. 1,714 


| 


| 
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Foreign Goods Transhipped. 


| Werk enpina Fes. бтн, 1900. 


Alexandria. Teleph. wire Value £25 
Amsterdam T . 210 


Bangkok э. EN 141 
Batoum. Teleg. mat. 40 
Boca. Teleg. mat. 176 
Bombay  .. T P 83 
»í Teleg. wire. 200 
Brisbane ts 32 - 90 
às Teleph. apparatus.. 79 
Buenos Ayres 2% 0 . . 2,544 
i» Teleg. mat. 5—6 

S: Teleg. wire 416 
Calcutta 24 1,282 
Cape Town .. Ss $4 244 
5 Teleg. mat. .. 741 

M Teleg. sundries .. 95 
Chinde, Teleg. mat. 868 
Christiania. Teleg. wire 137 
Colombo ©» bs 1,022 
Copenhagen. Teleg. wire 186 
Durban E ve is . 9201 
East London i IM 48 
Flushing " 84 
Gothenburg s i 87 
Halifax. Teleg. cable .. 503 


Hamburg .. ss T 671 
з Teleg. mat. 250 
Hong Kong.. Я б 156 
Malta s 140 
Melbourne .. iue sig 351 
Nagasaki, Teleg. cable 11,800 
Ostend s "n "P .. 105 
St. Petersburg. Teleg. wire .. 220 
Bantos jh А và 80 
Shanghai ., 101 
Singapore 108 
Sydney ae 8 655 
Wellington.. js ee 910 
EM Teleph. mat. 199 


e 
Total ee £24,424 


Brisbane. 'Teleph. apparatus £160 
Buenos Ayres, Electric light 


‘fittings  .. " T 


WEEK ENDING Гев. 13TH, 1900. 


Amsterdam .. . Value £60 
, Auckland T 40 
Bangkok  .. Qs ve 21 
Brisbane. Teleg. mat. 119 
Buenos Ayres bs "T . 26 
Е Teleg. mat. 42 
Calcutta Я x 2,556 
Cape Town.. T A 1,377 
s Teleg. mat. 699 
Christiania .. vx - 10 
Colombo 351 
Durban m - 198 
j Teleg. mat.  .. B19 
vs Teleph. mat. RO 
East London - 5:6 191 
Hamburg. Teleg. mat... 800 
Hobart su ES 25 
Kobe. Teleg. cable. 71 
Launceston » 63 
Leghorn  .. га và 19 
Lisbon. 2tons teleg. wire 
Madeira . AS “a “> 28 
Madras m bus 8% ee 101 
Melbourne .. ee 260 
Ostend 101 
Otago.. 184 
Perth.. vx 28 T€ .. 182 
Port Said ee oe oe ee 43 
Rockhampton  .. és ae 54 
* Elecl. mohnry. .. 1,800 
$5 Teleg. poles 1,195 
Rotterdam. Teleg. mat. 60 
Rouen sis ve ыз v» 74 
Bt. Petersburg. Teleg. paper.. 877 
Shanghai .. ss ai . 405 
Sydney in vu - 516 
Tientsin, Teleg. mat. .. 90 
Townsville .. vá 50 
Wellington 81 
Yokohama .. is PN 896 
3% Teleg. paper 820 
Total £13,868 


i 
| 
| 
i 


| 


Gothenburg. Teleg.apprs. Value £50 
Launceston. Elec. light wares 14 
Malaga. Elec. light wares . 16 
New York. Elec. lighting appts. 4204 


Total oe £304 


—À 


our 
old 


Storage, a letter from Messrs. Handley & Shanks, of Dablin, com- 
mentiog upon your note in the previous issue of your valuable paper 


B 


upon the cold storage installation at present put down for the 
rmingham Oold Storage, Limited. We would point ont that your 


note, as far as we are aware, was absolutely correct, and that had 
your correspondents read it carefully, they would not bave written 
in the tone they bave. The Birmingham installation is in no sense 
an ice-making factory, as they assume, and is, as mentioned, for the 
cold storage of hops. Тае total нр. at present installed is 823, and 
spaca is provided for doubling the plant should it be required ata 


future date; if we subtract the power installed for ice-m 


plant 
F 
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elevators, agi'ators, and gantry, none of which are required in hop 
cold storage (en existing hydraulic lift bein utilised), we maintain 
that this installation is not only the штен electrically-driven cold 
store in the country, bat the largest in the United Kingdom.— Yours 
faithfully, Hargar, Hewerr & DurrIBLD." 

" P.B.— The total cubic AUT cooled is three-hundred-and-sixty 
thousand (360,000) cubic ч 

American Electrical Apparatus.—The Surveyor quoter 
from a letter written by Mr. R. W. Blackwell to a New Yor ge, 
in which he says that the American export business is badly bandi- 
capped by the careless manner of filling orders and still more careless 
methods of packing for shipment. says that while the field in 
England is unlimited for American manufactured goods, to occupy it 
Americans must learn something of the rigid inspection to be passed 
and of the foreign methods of shipment. He referred to a recent 
rejection of 300 tons of 4-inch pipe, because two-thirds of the pipe 
delivered was 386 inches and the rest 3 inches to 81 inches; 3,000 
trolley poles were likewise thrown out because of bad casting, and 
40 trolley cars were rejected on account of bad workmanship, and 
10,000 feet of American trolley wire would not stand the tension 


te it. 
Auction Sale,—On 22nd inst. Messrs. Percy Huddleston 
and Oo. will offer for sale by public auction, at Manchester, a quan- 


tity of electrical plant, culars of which are given among our 


advertisements this week. 
Books Received.—“ The Management of Dynamos,” by 
im Lummis-Paterson. London: Orosby Lockwood & Bon. 


e | мна Press Guide,” 1900. London: James Willing, jon. 
. S. 
“ Problèmes sur l'Eleotricité," par Robert Weber. Third edition. 
Paris: Oh. Bérgnger, editeur. 
* Nautisch-Technitches Worterbach der Marine.” Pola; Heraus- 
gober; века ан " Mittheilangen aus dem Gebiete des See- 
mar 
“The Engineer Year-Book of Engineering Formule, Bales, 
Tables, Data and Memoranda,” by H. R. Kempe. L : Orosby 


Bon. 85. 

Dissolutions, Liquidations, &c.—Messre. F. Monkhouse 
and T. Gradon, jun., electrical and engineers, Pilgrim 8 
Newecastle-on-Tyne, have dissol p. Mr. Gradon w 
attend to debts and continue the bu s in his own name. 

At meetings of Messrs. Cuttriss, Wallis & Oo., held at the offices 


JJ eee нше яте Т Grook Streat 
up voluntarily, a J. W. 
Lieds, liquidator. = RA 


The Electric Light iu the Treatment of Consumption. 
—Mr. William Lynd has just concluded a course of lectures in 
Bournemouth on the therapeutics of heat and light, given with a 
view of introducing the Dowsing radiant boat and light treatment, 
in copjanction with the open air method of treatin consumption, 
how engaging the attention of a large number of medical ste. 
Те bacilli of tubsrculosis are rendered inert under blue light at а 
temperature of 116° F. and destroyed at 160° F. At a large 
sanatoriam, where the “hut system is in 3 Mr. 
ane has been making some experiments with one of Mr. 

. J. ee radiators, and the bave been able to 
turn on an “е o sun” whenever the groat natural luminary bas 
not been available. Not only have the consumptive patients been 
able to enjoy the warmth without having the air polluted by the 
products of combustion, but they have also been bathed in the germ- 
iaidal light available at all hours of the day and night. The leading 
medical men of Bournemouth have displayed great interest in the 


experiments which are being made with the Dowsing Radiant Heat 
Next week Mr. Lynd will lecture in the 


and Light Apparatus. 

theatre of the Hospital to the members of the 
Kaag Medical Association, on the Dowsing electric radiant heat 
and light treatment. 


Electrical Exports for South Africa.—The British 
and South Export Gazette mys that electrical materials 
exported from the United Kingdom to Bouth Africa during the four 
weeks ending January 16th, were valued at £6,390, against £7,865 
in the oo g period of 1899. A large proportion of the 
material is for the tramway and electric light installations at Durban 
and East London. | 


м 


Fire.—The premije of Frederick Jones, Limited, elec- 
trical engineers, Bellers Street, Ohester, were attacked by fire on 
атар evening last, and а gocd deal of electrical apparatus 


Foreign Electrical Goods and Apparatus in England. 
—Beveral alterations and additions have been made in the Board of 
Trade returns in the first issue for the current year. Bo far, how- 
ever, as the electrical trade are concerned, the only item of interest 
is that imports of foreign electrical goods and apparatus are accorded 
ü 5 E, the total of such imports during January being 


monthly 
mee of the Society of Model Engineers was held at the Memorial 
Hall, Farringdon Street, H. O., on February 7th, Mr. Percival 
Marshall, A I Mech.E , presiding. A very interesting paper on High 
Tension Electricity” was read by Mr. Stanley J. Harding, and was 
illustrated by a number of very effective 5 with induction 
and Tesla coils, vacuum tubes, and X ray apparatus. 


The South Wales Power Scheme.—A conference of 
the local authorities affected by the Scuth Wales Electrical Power 
Distribution Company's Bill was held on Wednesday last week st 
Oardiff, in response toa circular sent oat by the town clerks of 
Oardiff, Swansea, and Newport. A resolution р to the 
effect that the Bill should be opposed on second g. and that 
the local authorities of each borough and urban district in the 
counties of Glamorgan and Monmouth which are s ffected by the Bill 
1 to bring the 5 Ai! amen u^ P 

urge them to support the е Bill, especially on 
second reading, which will take place in the course cf a few n 
It was next resolved :—'' That a petition to oppose the Bill on second 
reading be prepared and forwarded to the several local sathorities 
within the proposed area of supply, and that they be asked to adopt 
it and present tbe tame to Parliament.“ It жаз aleo resolved that 
the members of Parliament in South Wales and Monmouthshire be 
urged to op the following Electric Power Bills in the varions 
stages through Parliament: The County and City of Dublin Electric 
Lighting, Lancashire Electric Power, and Tyneside Electric Power. 
Further, it was resolved that the local authorities be at the sans 
time requested to consider the re aang of putting themselves 
& position to oppose the South # lectrical Power Distribution 
is ЕШ on its merits, in the event of the second reading 

g car 


Trade Announcements. —In further reference to our 
notice of 19:h ult, Mr Edward Lomer, 12, Bt. Mary Are, EO, 
informs us that his agency for the Accumulatoren Fabrick A.G, ol 
Berlin and Hagen (Westphalia) refers only to export orders for the 
Colonies (except Canada) and other oversea markets. 


Turmer v. Brinsmead.—In our report of this case in 
ErzorRICAL Виуіву of the 9nd inst, we are informed that two 
slips bave occurred in the evidence of Mr. R. A. Smith, vis, ca Page 
173, top left-hand column, re voltage, Me. Smith considered that 
design of switch, press-button, other devices was quite unmit. 
able for so high a voltage as 200, and these were only such as might 
have been used on a low voltage, such asa bell circuit. Oa line 
16, ame column, 78 inches, should read 18 inches to 20 inches. 


Watches for the Leeds Rifles.—The members of the 
Leeds Rifles who are going to the front this week have all been 
presented by Mrs. Tannett-Walker with one of 8. Smith & Ба" 
(9, Strand), best English Keyless lover Strand” watches io silver, 
having. the name of the donor and the recipient engraved on ths 


ELEOTBRIO LIGHTING NOTES. 


Blackpool.—A Local Government Board inquiry was 
held at Blackpool on the 6th inst. into the Corporation's application 
to borrow £42,515 for the purpose of electric lighting. town 
clerk stated that it was the fifth application for sanction to borrow 
money for electricity. Since 1898 £120,000 had been borrowed. The 
consumers had increased from 112 to 900. It was a‘ solately 0006: 
sary, with a view to m increasing demands and providing for 
the trams, that the works should be extended. There was no 
opposition, and the inspector intimated that he would repot 
favourably. 


Mr. R O. Quin, electrical engineer to the Blackprol Oor 
poration, has been appointed to act in a similar capacily 
to the Shiply District Council, which has decided to apply to the 
Local Government Board for ranction to borrow £232,000 for elec- 
tricity works. The West Bromwich Corporation, for whom Mr. Quin 
is also acting as consulting engineer, has just let tenders for £50,000 
for electric ight purposes. 


Bradford.—On 7th inst. the Electricity ramine i E 
for the purpose of appointing an electrical engineer P 
Mr. A. H. Gibbingt, who has resigned. There were originally 10 
applicants forthe position, and of the following four had been 
requested to appear before the committee :—Mr. О. А. L. Prasmans, 
resident electrical engineer, Doncaster; Mr. В. A. Ohattock, saperin: . 
tendent engineer, City of London Electric Lighting Company; Mr. 
John Ohristie, resident station engineer, Glasgow; and Mr. E. F. 
Street, electrical en „ Halifax. The committee ultimately 
decided to recommend Mr. Chattock to the Council for appointment. 


Bristol.—The Bristol Electrical Committee have кы 
not to employ an outside architect for the new station von. 
ba»k, but that the work shall be done through their electrical 
engineer's office, with the aid of a draughtsman to be appointed by 
the Committee as a member of the staff. This course has produced 
& strong protest from Mr. Henry Williams, the architect who has up 
till now bern adv the Committee. The Committee bad been in 
hope of extending present station by securing additional land 
adjoining it, and in this matter Mr. Williams acted for them. It 
was found that the land procurable for such extension was very 
limited and ex ve; a large site was therefore purchased at 
Avonbank, and Mr. Williams was instructed to see to the foundations 
for the new building. Then the Committee appear to have con- 
sidered the possibility of reducing the e , and to have 
to dispense with an architect for the 5 by advertising in 
the ÉrrorBicAL Review for a draughtsman. They procured one, 
and now ask the Oouncil to sanction his appointment. Mr. Williams 
thinks he has not been fairly treated, and argues that he has been 
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snconditionally appointed architect to the Committee. From this the 
Oommittee dissent. The matter is expected to give rise toa good 
deal of discussion in the Oouncil. 


Cardiff.—A special meeting of the Cardiff Electrical 
Committee was held on Monday last week for the purpose of inquiring 
into failures in the electric lighting, in particular on October 8:tfand 
9th. The reports of the engineer, Mr. Appelbee, his assistant, Mr. 
Teaedel, and the mains superintendent, Mr. Pengelly, bad been fr- 
warded to the members of the committee. 

At the outset a resolution of the Oouncil, dated March 9th, 1896, 
тм пей By this resolution the entire control of the staff of the 
electrical works was vested in the electrical engineer, and the chair- 
man mid he recognised Mr. Appelbee as the executive chief of the 
whole staff. wes damage out that Mr. Appelbee had been inter- 
fered with in his authority, and that therefore the blame rested with 
the committee. In answer to questions, Mr. Appelbee said the com- 
mittes put pressure on him to appoint Moelhuish, but at the same 
time be accepted all responsibility. The preli discussion was 
м to whether the engineer had complete control over those he 
appointed only aud not over those appointed by the committee. 


The committee then proceeded with the inquiry as to breakdowns. 
. Appelbee in his report said :—' O1 the rectified arc circuits the 
' circuit was out p 


the action of the committee. 
Mr 


F 
f 
B 
E 
E 


ractieally the whole night of O:tober 9:h, and 
owing oo With these exceptions the aro 
as usual The cause of the failure 
этү еды Pins was due to the condition of the mains and not the 
mains were defective in that water had found its way 
seven of the joint boxes, the 
the daily test as to their tion. The dri ser tee 
for the presence of this water must be divided hetween Mr. Teasdel 
abd Mr. Eius aed the farmer, because during 8 holidays he 
bad on some of these boxes and who did not rejoint 
thelatter because water was found in one box where he had 
omitted to have all the fixing screws replaced at some time in the 
pest. Iconsider the conduct of Pengelly in going home to tea as he 
did on the 10th inst, whilst the lamps were still out, and for not 
keeping in touch with Mr. Teasdel over those repairs, is open to severe 
criticism. It is very doubtfal in De as to what time the lighte 
taken upthe work of Modius the taalta hile Mr Po 5 
up the wor 0 w . Pengelly was at tea, 

acd restoring the service.” 
Mr. Appelbee said he accepted all responsibility for the past 


вегсз of which was not 


$ 
E 


failures. 

Mr. Tenedel’s report gave details of the positions of the faults and of 
the steps he to eliminate them while Mr. Pengelly was getting his 
m eU E DS Ацо epa ee were burn- 
ing properly. Mr. Pengelly's report descri his attempts to set 
ere right, which were unsaccessfal, and resulted in his going home 

A farther by Mr. Appelbee referred to the failures which 


cocarred са su uent dates; these were unimportant, lasting 
only from half a minute бо five minutes, and nearly all took place 
after midnight. Most of them were due entirely to the rectifiers. 
Bight variations of speed, such as may ccour in paralleling the alter- 
nators, have been known to throw the rectifiers out of phase, and to 
extinguish the arc lamps. A few slight failures of part of the private 
i ble to water in a sub-station, and to the blowing 
of transformer fuses. While the mains superintendent was to blame, 
it into acoount that the system is in course of being 
changed over from 100 to 200 volts, and the network is cut np icto 
hat if one transformer or fuse fails, the other 

transformers cannot render assistance as they usually do. 
À prolonged discussion took place, during which it was pointed 
d the Tt is not асыу Vo reproduces the details 

^ nec2esary ucs 

of the discussion ; in the end it was resolved :— 

_ fl) That the chief of the department have complete control over all the men 
in the of the Electric Lighting Department, including the depoty eleo- 
les pover ш engage and d axiplayée, with te ose NS of UE 
depaty electrica] engineer, mains superintendent. an еса staf, whom, haw: 
considered by the Committee,” (8) Thai notice of motion be а шау ре 
resolution inconsistent herewith. ee 
Mr. Appelbee, therefore, is now in the 


in which he should 
have been placed from the first, and 


Carlow.—A gas explosion occurred in one of the man- 
holes of the electric conduits on the 7th inst, No one was injured. 


Chertsey. he Board of Guardians has concluded an 
agreement the Electrical Power Distribution Company. 


Celne-—The Town Council will oppose the Lancashire 


Шеше Power Bill; it is about to proceed actively with the erection 
of an works, 


— — The Tom Council m approved an 
J.G. W. Aldridge, огада 8 * 


Newenstle.— The Corporation last week finally decided 
to undertake the electric lighting the streets on its ств уона. 


Durham.—The Town Council has decided to support a 
Bill promoted by the Electrical Power Distribution Company, and a 
pian ел same company for a generating station in Dar has 

ag 


Gateshead.—The Town Council has decided tu oppose 
the Bill promoted by the side Electric Power Oompany, 
Limited, and to sup that of the Oounty of Darham Electrical 
Power Distribution Company, Limited, with which it has concluded 
an agreement. 


Grantham.—The Town Council last week formally 
consented to the application of the Urban Electric Supply Company 
Limited, to the Board of Trade for a provisional order for electricity 
supply in the borough. 


Hammersmith.—The Vestry has just decided to make 
another important extension in the street lighting. The Electricity 
and Lighting Committee recommended that, as an experiment, the 
whole of The Grove be lighted by alternating current arc lamps, at 
an estimated cost of £941, so that the eff ot might be judged before 


the December quarter, 1898, 4,016 unite cost £87 193. 8d.; for the 
December quarter, 1899, 4,230 units cost £69 6s. 3d., making a net 
saving of £18 133. 5d.—The Electricity and Lighting Committee 
report that they have obtained tenders for wiring the worke’ exten- 
sions, but as the Vestry's engineer's estimate of £275 was well bslow 
the lowest tender, they recommended that he be entrusted with the 
carrying out of the work at this figure. The Vestry agreed. 


Heywood.—The Town Council has approved of the elec- 
tric lighting scheme submitted by the electrical engineer, Mr. W. P. 
Adams, and has resolved to apply for the necessary borrowing powers. 
It has also decided to oppose the Lancashire Electric Power Distribu- 
tion Company's Bill in Parliament. 


Leeds.—The City Council last week approved of the 
report of the Lighting Oommittee on the c lighting exten- 
sions, in accordance with the recommendations of Messrs. Hopkinson 
and Talbot, which we quoted in our last issue. The Committee will, 
therefore, at once proceed with the рок of plant for electricity 
supply on the two-phase system at 50 frequency. 


Leith.—The Town Council has received the sanction of 
the Secretary of State for Scotland to the borrowing of £10,000 for 
electric lighting extensions. 


London—GREENWICH.—The District Board of Works 
bas resolved to request the London County Council to exercise all 
the powers it aay Poe against the London Electric Supply 
Corporation, Limited, to secure a better service to the consumers. 

Burmonpeny.—The Vestry bas resolved to award compensation, 
between the limits of £2 and £10, to the tenants of 46 houses 
which are to be demolished to make room for an electricity works. 


Manchester.—At a recent meeting of the City Council 


7 ош Harwood, chairman of the Water Committee, drew atten- 
on to a 


injury to electrolysis. report 
that Mr. Holme Lewie, the engineer and managerof the hydraulic 
supply, bad made investigations, and found in many cases of burst 


thatthey b damaged by electrolytic action caused e cur- 
rent escaping from the electric cables laid underground. e effaó 

of this action was to pit the pipe, thus rg seg" lord to resist 
the pressure of water. The attention of the ty ment 


ot араас ъа ол оссе шайы о күш со 
sions and the pipes had been shown to them. With regard to iron 
mains, it was asserted that the result might be even more serious. 
After considering various reports, the Committee, Sir John said, had 
asked the Technical Instruction Committee to sfford facilities for 
various experiments at the Technical Schopl. The resolution of the 
Oommittee concludes :—" Should the various resentations made 
be found to be substantially correct, this Committee is "кошу of 
opinion that some action must be taken by them at once to obviate 
the damages which might ensue, as it will be quite manifest that if 
damage or deterioration of the water mains should be caused in the 
manner stated, and a number of large mains be sff cted, and burst at 
the same time, the consequences would be of a very alarming 
character.” „ Bir Jobn said it bad been found necessary to 
put in a new main pipe, which was to cost £25,000. Alderman 
Higginbottom expressed the opinion that many of the statements in 
the report were not correct. the representative of the Electricity 
Committee, he wished to say that they were as auxious to discover if 
they were damaging property as anyone else. He pointed out, how- 
ever, that the Committee conducted its works clearly under the 
stringent rules of the Board of T'rade, whereas in where mo:t 
of the deductions of the report were derived from, there were no such 
regulations He thought it a matter for conference between the 
chairmen and deputy chairmen of the committees concerned. After 
considerable discussion the suggestion for a conference was adopted. 


Nelson.—The Town Council will oppose the Lancashire 
Electric Powers Bill. 


К : 
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Newcastle.—At the last City Council meeting, Sir 
Obarles Hamond, M.P., on the subject of the Tyneside Electric 
Power Bill, said the proposals contained in that Bill would lead to 
the opening of Newcaetle streets to enable the promoters to apply 
electric power to places outside and not inside the city.— Several 
members objected tbat to oppose tbe Bill was to act on the dog-in- 
the-manger policy ; but in the course of the discussion it was pointed 
out that the promoters sought a wayleave through the city without 
payment. It was agreed to enter opposition. 


Newport (Mon.)—The number of consumers at the end 
of December last was 357, as against 264 at the end of 1898, and tte 
total revenue for the quarter ending December 31st, was £2,982, 
compared with £2,164 in the corresponding quarter of 1898. 


Plymouth —At a special meeting of the Electric Light- 
ing Committee last week, а letter was read from Messrs. Petbick 
Brothers, stating tbat they could not accept the amount paid to them 
in settlement of their claim for the erection of the electricity works, 
and objecting to certain disallowances which had been made from 
the claim. The matter was referred to the town clerk and the 
borough surveyor. 


Sevenoaks.—The District Council has appointed a 


deputation to make inquiries and to visit electricity works at places 
similar to Sevenoaks. 


Shrewsbury.—At the Town Council meeting on Monday 


е po report from the electric lighting department was 
adopted :— 


The alterations and add' tions to the buildings are now practica!]y completed, 
and the work of fixing the new machinery at the central station is proceeding 
satisfactorily. The boilers are now fixed in position, and all the fittings 
attached to them. The economiser ig fixed, and new dynamo and engine are 
in course of erection. Some delay has occurred through the inability of the 
contractors to get steam piping, the makers of which are working night and 
day on Government contracts. The erection of the arc lamp standards is 
певцу all finished, and the work of laying the cable for these lamps is well in 

апа, 


Slesford.—The Urban District Counoil has resolved to 


consult Mr. Vesey-Brown, of Lincoln, before commercing to carry out 
its electric lighting scheme. | 


South Shields.—At the Council meeting held on 7th inst. 
the following estimate was submitted by Mr. Jeckell, the borough 
engineer, and the Oourcil sanctioned same, and authorised that 
application be madeto the Local Government Board to borrow the 
money, and that the work be put in band forthwith. 


ESTIMATES. 

Circulating pump .. - is re 4 m Я £650 
Pipes and connections for pumps  .. se ET .. 1,000 
Girders and fixing pump Чо ae a a 15 150 
Sub- station. a T 5 E ss T Hen 250 
Switchboards for sub-station .. 955 sis s i 800 
Transformers s e T s 5% oe . 4,400 
H. T. and L. T. cables es ss ia ia .. 20,000 
Pipes and trenches T es T ee ve . 9,000 
Connecting in consumers oe T > os .. 8,000 
£36,750 


After correspondence with the Tyneside Electric Power Company 
and the County of Darham Electric Power Bupply Company, the 
Courcil was advised by tbe Electric Lighting Committee to oppose 
the Bills unless South Shields be excluded from the area of supply. 


Southend.—The Corporation is wanting a temporary 


architectural assistant for the preparation of plans for a lighting and 
tramway station. 


Southgate.—The District Council has resolved to petition 
Parliament against the Bill of the North Metropolitan Electric 
Sapply Company. 


Tonbridge.—With further reference to the question of 
the appointment of consulting electrical engineer to the Urban Dis- 
trict Oouncil, we gather from a report in the local peper tbat at last 
week's Council meeting, the ctric Lighting Committee came 
forward with a report as follows :— 

A full meeting of the Committee has considered the correspondence read to 
the Council at its last meeting, and has also considered the terms upon which 
Mr. Medhurst would be prepared to act as consulting engineer to the Council. 
These terms &re b per cent. oncapital outlay; the fee for report already paid 
by the Council to merge in such commission. The Committee recommend that 


Mr. Hammond be employed to make a preliminary report at a fee not exceed- 
ing 50 guineas. 


The рон seems to have excited a lengthy and at times acrimonions 
discussion. 

Mr. Race, the chairman of the Committee, moved the adoption of 
the report, and said the recommendation was carried by a majority 
of five votes to two, seven members attending the meeting. A little 
explanation was due to the Committee as to what transpired at the 
last meeting of the Cosncil. The Committee was appointed some 
three years ago, and that Committee had b.en giving their best time 
and attention to the matter ever since. At the last ordinary meeting 
of the Conncil the bulk of that Committee were absent, at any rate 
four of the working members, he might say, were absent, and he 
thought the Courcil might have adopted the course of referring to 
the Committee any correspondence which had not previously been 
before them. Personally he had taken a lot of interest in the matter, 
and so bad the other members of the Committee. They had given 
days away from their businesses, paid their own expenses to visit 
other works, and be did not think they deserved to be treated as they 


had been at tbe last meeting by the matter being dealt with as it was 
He was glad to see a full Council that evening. He had hitherto 
found that a considerable number of those on the Council wen 
strongly in favour of electric light, and a small minority against it 
He now asked the Council to use their judgment in deciding upon 
the recommendation of the Committee. He challenged anyone to 
produce anything in the nature of а resolution that bad made Mr. 
Hastings Medhurst their consulting epgineer. The matter was leit 
to the Oommittee, and tbe Oommittee employed that gentleman to 
furnish a report for 20 guineas, which was paid to him, and be (Mr. 
Race) thought the clerk would bear him out when he said thet Mr. 
Medhurst had no right to assume that he had any claim to any 
further work in Tonbridge. The 20 guineas which was paid to Mr. 
Medhurst was, in his jadgment, a full and sufficient payment for the 
amount of work done. Then, after a while, the Committee wen 
brought into contact with other electrical engineers, amongst them 
Mr. Robert Hammond, whoat the present time was absolately at the 
top of the tree in his profession. The Committee, desirous that they 
should have the very best man that money would procure, гесок. 
mended the Council to approach Mr. Hammond and irquire as to his 
terms, &c. Immedistely that became public Mr, Mednurst walk d 
up and said be had got a preserve at Tonbridge, & monopoly; and 
that was what he (Mr Rece) strongly objected to. It was very clever, 
no doubt, on the part of Mr. Medhurst, and a nice way of restricting 
work to himself. By electing Mr. Hammond they would be choosing 
the very best man. Many towns had had two reports By havisg 
two reports they were able to compare them and decide which тм 
the best. And was £20 large sum to spend on a report when they 
were contemplating the erection of works which would cost abont 
£17,000 or £18,000 ? 

Mr. Little seconded the adoption of the 

After lengthy discussion, Mr. Jones then moved an smendment 
calling upon the chairman of the Electric Light Oommittee to state 
the reasons why the Committee did mt approve of Mr. Medharst's 
report. 

The Ohairman replied that he could not accept the amendment, м 
it was a direct negative to the propesition. | 

Mr. Jones then moved that Mr. Hammond's name should be deleted 
from the report, and the recommendation that he should be asked 
to furnish a report struck ont. | 

The amendment of Mr. Jones was then put and lost, seven voting 
for it and nine against. | 

Mr. Jones next moved that tenders should be invited for the 
carrying out of the works, and Mr. Broom seconded, bat after a little 
discussion this was also lost. 

Mr. Broom was the mover of amendment No. 3, that Mr. Воі of 
Tunbridge Wells, should bs appointed consulting er gineer, bot this 
met the same fate, only six voting for it. "e 

Amendments were now becoming as plentiful as black berries in 
autumn. Mr. Jones moved that ‘Messrs. Ellis & Ward, of Birming- 
ham, should be the Council's engineers, Mr. Broom seconding, and 
ing the virtues of a firm he knew nothing about. Tunis, too, was 

ost. 


Mr. Butcher was tke proposer cf No. 5 amendment, the favoarcd 
engineer being Dr. Kennedy, who had carried out works at Belgravia, 
Pimlico, Westminster, and other places. Mr. Johnson seconded, and 
Mr. Broom was a ready champion of the Professor's abilities. 


Dost“ was put to the account of this amendment. 


Mr. Jones moved that the matter sbould be referred back to the 
Committee for further consideration. Mr. Jchneon seconded, and 
Mr. Broom once championed the cause with his usual 
eloquence. This, notwithstanding, was lost by seven votes to nine. 

Mr. Race then moved the closure, and by ten votes to six the 
Ocmmittee carried their recommendation. 


Walsall.—At the meeting of the Town Council on Mor- 
day last, the Electric Lighting Committee reported that after paying 
interest and sinking fund there was a profit of £61 13s. 5d. for the 
year ending December Slat last, as against а loss of £279 3s, 11d. for 
the previous year. 


Warrington.—The Local Government Board have 
sanctioned the borrowing of a sum of £44,966 by the Town Council 
for tbe purpose of electricity supply. 


West Hartlepool.—The Town Council will oppose the 
Bill of the County of Darham Electric Power Supply Company, м 
regards the provisions aff.cting the Hartlepcols. — . | 


Withington —The Council has resolved to join the 
Stretford Council in opposing the Lancashire Electric Power Bill. 


Woodstock.—The Lighting Committee has resolved to 
reccmmend that the Town Council consent to the application of 
Mesers. Musker & Oo. to the Board of Trade, for a provisional order 
for electricity supply. 


Worcester.—The City Council has resolved to pay discounts 
in cash instead of in lamps, owing to complaints from the consumers. 
It has also decided that the Council's claim agains Mesers. Ferranti 
for £700, the penalty for delay in completing a steam alternator, 
should be waived, and the company's ffer to ircrease the capacity of 
the plant from 300 to 400 Kw. should be accepted in its stead. 


Yeadon.—The District Council have received a Ma 
repared by Mr. Enright on the subj-ct of an electricity supply, in 
which, & scheme is outlined involving an outlay of £12,600. The 
matter is under consideration. The Council possesses a provisional 
order, and was warned two months ago that it would be revoked 
unless put into operation within one year. 
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ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


rnsiey.—A special meeting of the Barnsley Town 
cil was held last week for the pu of confirming or other- 
e the promotion of a Bill in Parliament for various purposes, 
inclading the construction and working of tramways in Barnsley. 
British Electric Traction Company, though opposed by the Oor- 
ion, some time ago obtained an order empowering them to con- 

light railways in the borough, and negotiations have been 
ing between the Oouncil and the company. Alderman 
the chairman of the Tramways Committee, last week 
the result, and moved a resolution withdrawing the pro- 
ication to Parliament, and confirming the agreement with 
у. Alderman Holden said that whilst they were all 
tramways would be of great benefit, they could not 
recommend the town to embark upon an expenditure of £100,000 


9 


Е 


1 


d 
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Bristol—A few weeks ago the relations between the 
Bristol Sanitary Oommi'tee and the Bristol Tramway Company, now 
reconstructing their syatem for electrical traction, were described as 
"somewbat strained." A striking confirmation of this has been 
afforded by ence which has since taken place between the 

and Committee. The secretary to the company wrote on 
Februasy 5th complaining that the Oommittee had absolutely failed 
to carry cut the agreement made in April, 1899, to wood-pave the 
sides of certain streets where the company’s lines have been laid. 
The ice in Bristol is that the company lays and maintains the 
read n its lines, and also for 18 inches outeide its metals—an 
arrangement practically amounting to a substantial wayleave. A 
number of streets were agreed upon in which the company was to 
pave their with wood blocks conditional on the Committee doing 
the rest of the street. The en qot out that this agreement 
bad not been acted upon, comp!ained somewhat bitterly of the Com- 
mittee’s inaction, and stated that the result of it was the company's 
margins were knocked about through the city's failure to complete the 
work, and the public preference for the wood has thrown an unfair 
amount of the traffic on to thecompany'strack. The company demanded 
a date by which the Committee would carry out their contract, and 
stated that, failing this, they would have to institute legal proceedings. 
The city engineer s reply breathed a somewhat indignant tone, and 
challenged the correctness of the company's assertions. The letter 
pointed ont that the Committee had not been inactive, but bad applied 
{or Local Government Board authority to borrow the money for the wood 
paving, and without waiting for the sanction had invited tenders for 
the wood, but ue find the conditions of the market prevented 
early delivery. 
to date, and the Committee, when the correspondence was reported, 
decided to take no notice of the matter. On February 10th the 


work requiring special skill. While & huge girder weighing about 
l0 tons was being hoisted into place the rope broke and ít fell about 
Three men were going up on it, and one was killed by the 
the others very seriously injured. At the inquest it was 
thown that all precautions bad been taken, and that the rope should 
have stood many times the strsin put upon it. The reason it sna 

по ope could say, but there was a suggestion that the frost might 
have bad scmething to do with the matter. 


Cardiff.—At a meeting of the Town Council on Monday, 
the Tramways Committee recommended that sanction be given the 
committee to visit Liverpool, Glasgow, Hull, and Bradford, and 
advise the Corporation as to the best system of generating power for 
tramway traction, and after the Corporation has decided thereon, that 
an electrical traction engineer be appointed to carry out the adopted 
system, at a commencing salary of £500. Oouncillor T. Andrews said 
it was to expend over а quarter of a million of money on 
the preject, and i¢ was most important that no mistake be made. 
The committee were very anxious that there should be no experi- 
menting in this matter, and that no mistake be made in a choice of a 
зуйеш, whether it was on the principle of a separate works or a joint 
light and traction generating station. When the proposed tramways 
were in working order, there would be a profit of £10,000 a year. Alder- 
mao Carey said the Halifax Corporation sent a deputation to America 
ud Оа зба before the town came to any conclusion as to the prin- 
cpie of generating station to be adopted. Councillor Robinson 
HMoposed an amendment that an electrical traction engineer be first 


e city engineer declined to commit his Oommittee . 


appointed, and that the committee should then advise the Oorpora- 
tion as to the system to be adopted. Councillor Hallett seconded. 
Alderman Carey said the only objection to the amendment was that 
the engineer whom they appointed might be prejadiced in favour of 
one syetem. It was better, he thought, to make an exhaustive inde- 
pendent inquiry before appointing their engineer. Councillor Fox 
strongly supported the amendment. Oounciilor W. L. Yorath said 
by first selecting their system, they would be releasing the subse- 
quently appointed engineer from all responsibility should the system 
prove а failure. Couacillor Morgan Taomss could not see any 
necessity for the deputation, but Councillor Ohappell thought the 
scheme so important, that the fullest possible information should be 
obtained. The amendment was carried. 


Dablin.—Last week the Dublin United Tramway Com- 
pany extended their electric tram system from Oollege Green to 
Drumcondra. The only line now being worked with horses is that 
from Haddington Road to Sandymount. Tae work of constructing 
the new ronte, which will be by way cf Ringsend, is being pushed 


forward. 


Gloucester.—The Earl of Jersey and Colonel Bonghey, 
light railway commissioners, held a public inquiry at Gloucester on 
12th inst. with referenca to the application of the Oity of Gloucester 
Tramways Oompany, Limited, for an order authorising the con- 
struction of a light railway for the city and district. There was’ 
practically no opposition to the scheme. 


Greenock.—The Police Board has appointed a sub- 
committee to consider the tramway off згв received, with powers to 
confer with the offerers and report. One of the speakers at last 
week's meeting said that financially the offer of Mr. Murphy was 
much the best. 


. Grimsby.—The Grimsby Street Tramways Bill came 
before the Examiners of Private Bills on 12th inst. The Examiners 
formally marked the Bill as not having complied, but that the neces- . 
sary proofs were submitted save the consent of the Corporation. 


Liverpool.—AÀt the City Council meeting last week, 
Alderman Petrie moved that the estimates for the tramway expendi- 
ture, amounting to £600,000, be approved. There was an increase in 
the ора from the tramways. Since the beginning of the present 
year the increase had gone on week by week, and last week’s receipts 
were £1,000 over the sam received in the corresponding week of last 
year. The Committee propose to enter thoroughly into the work of 
extending the tramway service. For instance, they proposed double 
lines up William Brown Street, Islington, Erakine Street, Moor- 
fields, Boundary Street, and other streets. It was necessary that the 
engineer should ba allowed a free hand in constructing the lines, so 
that be should keep bis staff fally employed. The electric tramways 
were paying very well, and the public appreciated them, so that the 
best policy would beto go on with the work as soon as possible, The 
estimates were approved. 


London Electric Tramways.—On Monday the 
examiners of standing order proofs of the House of Commons had 
before them reveral Bulls relating to p new tramways in the 
south-east and other parts of London. Mr. Oripps, Parliamentary 
agent to the County Council, stated that in the case of the London 
County Tramways (No. 1) Bill, which has for its object the con- 
struction of new tramways in Hampstead, St. Pancras, Camden Town, 
Islington, Clerkenwell, Streatham, and bromley, this was the first 
time that a Billof this sort, involving large tramway powers for the 
L.O.O., had been brought before Parliament. As might be expected, 
several points of principle had arisen between the L.O.O. and the 
various local authorities, and it had, therefore, been arranged to hold 
a conference on the 23rd inst. to discassthose matters. After the 
conference it would take some time for the amendments agreed upon 
to be prepared and for the consent of the local authorities to ba 
obtained. He asked the Court to allow the case to stand over to the 
26:h inst., when he would submit proofs of compliance with the 
rules of Parliament. The examiners assented to the course proposed. 
The consideration of the London United Tramways Bill was post- 
poned until 19:h inst., and the consideration of the London County 
Tramways (2) Bill was also tponed. The object of the last 
named (says the Times) is to enable the L.0.0. to work their tram- 
ways by electricity. Inthe case of the South-Eastern Metropolitan 
Tramways Bill, Mr. Lees, of the firm of Baker, Lees, & Oo., gave 
formal om as to that part of the Bill relating to electric motive 
power, but a report of non-compliance with standing orders was 
made in regard to those provisions relating to new tramways, the 
vere assent of the L.0.0. to the scheme not having been 
obtain 


Pembroke.—The Urban Council has received a letter 
from the solicitors of the Oouncil, Mesers. D. and T. Fitsgerald, 
stating that a settlement had been arrived at in relation to the 
question of the laying by the Dublin United Tramways Oom- 
pany of conduits for theie electric wires within the township, 
which had been the subject of a suit (seo last week's ELBOTRIOAL 
Review under “ Legal”) before the Master of the Rolls, who had 
granted an interlocutory injanction prohibiting the laying of the 
conduits outside the Tramway Company's paved parts of the roads. 
The agreement provided that the injunction shomld be made 
perpetual; that the conduits already laid in the macadamised part 
of Merrion Road, f:om Dornden House to Elm Park should be taken 
up, if these should ba found to interfere with the works of the 
Council, the question as to whether they did or not to be submitted to 
arbitration; and all the costs to be paid by the Tramways Company. 
Accompanying the letter was a draft agreemont. The agreement was 
ordered to ba sealed preliminary to baing made a rule of court. 
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Mersey Railway.— Yesterday (Thursday) a meeting of 
the Mersey Railway Company was held at Cannon Street Hotel to 
consider furtber 1 upon its Bill, one of whose objects is 
to work the line e ically. Oable haulage having been declared 
unsuitable, the opinion of experts, Sir W. Preece and Major Oardew, 
was tsken upon electric traction. They have reported strongly in 
favour of traction, and recommended the adoption of a 
system by which the train service will be greatly increased and 
accelerated, and they estimate that the following results may be 
expected from its sdoption:— 

Present gross receipts for year ending June 80th, 1899.. .. £95,715 
Present gross expenditure (exclusive of directors' fees) for 
year ending June 80th, 1899 .. es - E "n « 


— —U—ñ 


° Net revenue at present. Vs £11,890 
Baving in working expenses by electrical working .. 11,540 
Increased gross receipts at the end of first year 18,948 

£41,578 

Less interest on maximum new capital, £428,750, at 4 per cent. (It is 

hoped that a smaller capital will be sufficient, and that it may be 
raised at a lower rate.).. 2 s i ee р aA s 17,150 

Im, roved estimated net revenue (including the existing net revenue) 
at end of first year's working after providing for interest on maxi- ——— 
mum new capital .. Ks T - Ss ss z xx .. £94,728 
Alter allowing an adequate sum to capital reserve for depreciation 
beyond tbe yearly repairs met in tbe working ses, they farther 


estimate that in three years after tbe adoption of electrical working 
the net revenue will be increased to £41,666, and that this improve 
ment by no means exhausts the possibilities of the altered system. 
Mach more, they consider, may result from it. The adoption of eleo- 
trical working on the lines recommended in the report o? Bir William 
Preece and Major Oardew will not in any way interfere with the use 
of the tunnel by steam locomotives to any extent that may be found 
necessary. These estimated results show the importance of the 
question, and everyone responsible for the management of the com- 
peny's affairs, including the receivers and rs, the board, and 
the engineers, and others whom they have consulted, is agreed that 
elec:rical working should be adopted. It is considered that with 
certain anticipated competition the present net revenue of £11,390 
шау disappear alsogether unless electrical equipment is proceeded 
with. 


Salford.—At last week’s meeting of the Borough Council, 
Alderman Linsley moved a resolution to the effect that the Tramways 
Oommittee should provide and fix the poles and overbead wires for 
the new electric tramways system, and that the Electric Light Com- 
mittee should be requested to undertake the maintenance of the over- 
head wires when fixed. He said that for some time there had been a 
certain amount of friction between the Tramways Committee and the 
Blectric Light Committee as regarded which of the two committees 
should undertake the work referred to. Both committees had given 
way on several points connected with the electric tramways echeme, 
and he thought if they accepted the arrangement proposed in the 
resolution it ht remove the friction. Mr. Barnes seconded the 
resolution, which was opposed by Mr. Haworth. The latter gentleman 
said that in 1898 the Tramways Committee passed a resolution asking 
the Electric Light Oommittee to undertake the work, and as the 
latter committee had obtained sanction to borrow the he 
thought they should be allowed to go on with the work. 
farther discussion, Alderman Phillips moved as an amendment 
“That the Electric Light Committee fix and maintain all plant up 
to the point of contact of the trolley wheel and overhead wires 
required to work the tramways, and charge the capital cost and main- 
tenance thereof to the Tramways Committee, and that the Electric 
Light Committee charge for electric current separate from any cost 
of maintenance or other expenses whatsoever." This was seconded 
by Mr. Foden. The amendment was carried, the resolution passed 
by „ Committee in 1898 having been previously 
rescin 


Stirling and Bridge of Allan.— Stirling and Bridge 
of Allan tramway sbareholders bave sanctioned a provisional > а 
ment by which the tramways will be transferred to the British 
Electric Traction Company, the consideration being £30,000. 


Tony pandy.—At a representative meeting held last week 
a resolution was unanimously passed requesting the Rhondda Urban 
District Council to use every cffort to come to an amicable arrange- 
ment with the British Electric Traction Оош ралу, in order that the 
present opposition to the light railway echeme to Tonypandy be with- 
drawn, the meeting being of opinion that more frequent means of 
intercommunication with the lower parts of the valley and y 
would be a very great public advantage. It was also decided to 
request the Oouncil to endeavour to obtain a pledge from the British 
Electric Traction Company that they will apply on the earliest 
possible date for powers to extend their present projected line from 
the square at ee aang to Treherbert, and from Porth through 
Tylorstown to Ferndale. 


TELEGRAPH AND TELEPHONE NOTES. 


The American Pacific Cable.— A Reuter despatch from 
Washington eays that the Inter-State and Foreign Commerce Com- 
mittee in the House of Representatives had decided by eight votes to 
five to report the Pacific Oable Bill, after rejecting a proposal for 
Government ownership of the cable, 


Grantham Telephones.—At the quarter! 
the Town Oouncil last week, it was decided to 
master-General for a license under the Telephone Act, 1899, authoris 
ing the Oorporation to provide a system of public honic com. 
munication in an exchange area comprising the borough 
and the neighbouring raral Major-General Webber wu 
authorised to make the application on behalf of the Oouncil. 


Imperial Telegraphic Communication.—At a repre- 
sentative conference b on Wednesday at 25, Park Lene, th 
following resolation was passed: 

That, in the opinion of this conference, it is urgent that a Select Committee of 
the House of Commons, composed of business men, be appointed to inquire into 
the position of the cable companies communicating with our Easter colonie 
and dependencies, especially in relation to the Imperial Government and the 
Indian Government; and that Sir Edward Sassoon, M.P., Sir John Leng, MP, 
Mr. C. MoArthur, M.P., and Mr. Holland, M.P., be a noted to wait the 


Chancellor of the Exchequer to ask the assistanoe o Government this 
object in view. 


The London Telephone Service.—The Highway: 
Committee of the London Oounty COoencil reported that their 
attention had been called to a notice issued by the National 
Оотреру to all its subscribers in London, in which it was that 
the snowstorm which occurred on February 2nd had caused а partial 
dislocation of the London telephone service, and which also contained 
the following words :— 

During the past four years the company has been using ite utmost endeavours, 
but without success, to induce the London County Council to consent to the 
wires Бере put underground. Had the County Council done so the present 
trouble would not have occurred. 

That etatement, which the committee pointed out was sent to 
something like 15,000 persons in London, was not in accordance 
with the facts. It the company bad in the course of the negotiations 
which bad been proceeding offered terms which they auld bave 
advised the Council to terms similar to those given by the 
company to several pro cities and towns—the matter have 
been settled so far as the Council was concerned ; although even in 
that event it would a that consent given by the Council would 
be of no avail unless the company should first have obtained a license 
from the Post Office. In another report, says the Times, the com- 
mittee state that the company bad not yet obtained the Post Off: 
license, but that it had, notwithstanding, carried out underground 
works at certain places, in some cases with and in some without the 
poen of the road authorities concerned, but it had not obtained 

e consent of the Council to the works. They had accordingly 
directed that proceedings should be taken against the company 
for infringing in this respect the provisions of the Telegraph Acts. 


At Tuesday's meeting of the L.0.0., when the above reports came 

up, Mr. Benn, chairman of the Oommittee, said that the Oouncil’s 

k had received the following letter from Mr. Gaine, secretary ol 
the company, dated yesterday :— 


it right on the part of the company that I should state at once that I am pre- 


petes to prove to demonstration that the statement oontained in my circular 
в strictly in accordance with the facts, that the company has always been 
willing to concede termsto London ejusdem generis to pro- 


the Post- 


Mr. Benn said that the statements of the committee were strictly 
in accordance with the facts. The company did not offer the sams 
terms to London as they did to i towns. By the 
of the Government London was deprived of its rights to a municipal 


while the Council the company were quarrelling, the telephone 
users were suffering great inconvenience. After further discussion, 
the Highways Committee's reports were received and уе, 

At the last m of the Strand Board of W Mr. W. 
Emden in the chair, the Works Oommittee reported that 
they had considered the letters of the  Postm 


sta that no authority having been conferred by him upon 
ational Telep telegraphs in 
county of London, they commit a nuisance, and are to legal 


authority 
no objection to 


They also recommended that a reply be zent to the 

eral stating that 
sation уишн Алин with the policy it bas hitherto pursued ; and to 
the London County Council, issue 
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between the Postmaster-Goneral and the company, the Board would 
peefar that the Council should get the information they require from 
the company rather than the Board. Mr. O. J. W. Oall moved the 
—— the recommendations of the Committee, which was 


The Pacific Cable.—We reprint the following from the 
(Kawa Oizen of 24th ult. :—'' A remt informs us that, 


London Outlook says: We do not suppose ссе A е 
о e 
est position next to 


that Sir Robert Herbert is himself one of the cable monopolists. It 

Hs is a director of the cable group.’ Is this exactly asit should 

6 adenine hy of the € art Are 
i san worthy em 

they to be frustrated in their aims by an official in Do Btreet, 

however exalted hie position? Is tha undertaking to be year 


says, ' bavo far more 
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pany, or any other cause of obstraction and delay. 
satisfy us but the immediate commencement of the 
to connect us with our fellow subjects in Australia and New 


Cable Committee held its third meeting at the 
ce on 13th inst. Bir Francis Mowatt presided. 


Office Telephone Service.—In the House 
of Commons on 9th inst. Mr. Hanbury, in replying to Mr. Trovand, 
mid that the tariff and regulations for the Post Office London Tele- 
phone Exchange system were practically complete, bat until the work 
ot the main system was also complete it had been thought 
better not to publish the details of the scheme. 


Roumanian Telegraphs.—The Roumanian Post and 
Telegraph authorities in Bucharest are reported to be considering a 
proposition received from the Oontinental Róhren and Masteii- 
wulswert, of Oberhausen, Garmany, to replace the existing wooden 
telegraph poles in the different towns by steel columns. 


Telegraph Charges between England and France.— 
Sir E. Sassoon, M.P., has received a letter from the French Minister 
of Posts and Telegrapha, from which the following is an extract :— 


In the course of recent negotiations . . . . the eventuality of a reduction 
o! the telegraphic tariff between 7 та and France was contemplated; but 
after examination it was г that this reform, which concerns State 
finances, should form the subject of a special study and could not well be 
decided on its own merits. The question, besides, seems one that will 
Batarally come up for consideration before the International Conference, which 
meets in London in 1901. Its solution has, therefore, been postponed till then. 
Tte Prench Administration is disposed to accept a reduction in principle, if, 
when а proposal to this effect is made, the traffic has ed in such a way 
* to throw no appreciable Joss on the Treasury. But, in any it may be 
1 5 2 по масан 0 50 рег сеп ер it is considered 

е gross previous ; the year when the per cent, re- 
duction was made, have only been reached again. 


The Telegraph Wire Export Trade.—The new year 
bas opened rather quietly in the export trade of the country in tele- 
graph wire and apparatus connected therewith. Returns just issued 
show that the value of the shipments during January lest only 
amounted toa value of £54,063, which compares with £46,964 in the 
preceding month, and £311,466 in the first month of 1899. 


‘ 


EEE 
11 


d 
1 


CONTRACTS ОРЕМ AND CLOSED. 


OPEN. 


materdeen.— February 8 The Tramways Committee 
"Oficial Notion у osb, o oo ee Beo our 
Birkenhead. = нон Ist. The Corporation wants 
ing of f i Р 

e е RAP an у pc eeder and distributing mains 
Blaehburm.—February 26th. The Corporation wants 
dar int feeder cables for electric traction. Boo " Official Notices " 
Bootle.—February 17th. The Corporation wants tenders 
Ке underground сы cates Вее “ Oel Notices " January 26th. 


Datbridge.— Tho Town “ornon = anxious to receive 
panies willing to electri 
* Officia] Notices” January 2th. ^ TP emt 


Durban (Natal) —April 2nd. The Corporation is invit- 
ing steel girder rails, 64 tons of fishplates 
^. bonds, &c.), 407 loads Australian hardwocd stringere, &c , also 
ui Bring of same for 14 36 miles of single track, and bonding 2 96 

! of equivalent existing single track, the Corporation layin 
к foundations and making up roadway. Bee " Official 
бе” February 9:h, 


Farnworth.—March 7th. The Urban District Council 


8, accumulators, unde cables, travelling crane, and 
re-cooler tower. See Official Notices to-day. 


dermany.— February 23rd. Tenders are being invited 
until February 23rd by the Königliche Wavwerbau-laspection, at 
Emden (to whom they are to be addressed), for the supply of nine 
3-ton electrical cranes. The specification may be obtained, on pay- 


spe 
ment of 2», from Herr van Jindelt, the Königlichen Bau - Secret ar. 


Germany.—February 28th. Tenders are being invited 
until the 28th inst. by the Prussian State Railway authorities at 
Hanover, for the supply of 27,000 poroclain insulators, four tons of 
insalated wire, and 224 tons of ard ig wire. Tenders are to be 
sent to Die Kögigliche Eisenbahn Direction, 7, Jcachimetrasse. 
Hanover, whence particulars may be obtained on payment of 64. 


Glasgow.—February 17th. The Corporation is inviting 
tenders for the following :—(1) 200—300 motor car trucks; (2) 200— 
300 motors and equipments; (3) the supply, delivery, and erection 
complete of the overhead trolley constructional work required for the 
equipment of the system. Sp-cifications, with form of tender, &с., 
and all other information, can be obtained on application to Mr. John 


on 1 fe of a bond fide tender. Sealed tenders, marked Tramways, 
——," must be lodged with the Town Olerk, City Ohambers, 

Glasgow, by February )7th. 
Gleucester.—February 27th. The Corporation invites 


tenders for the wiring of the Guildhall, public baths and electricity 
works, also the necessary fittings. See Official Notices February 


9th 
Horsham .—March 1st. The Urban District Council 


is точ. tenders for water-tube boilers, pipework, two steam 


dynamos, batteries, switchboard, 6-ton over traveller, mains, road 
work, enclosed arcs, and station lighting. See Official Notices 


January 26th. 

- Hull.— February 19th. The Corporation wants tenders 
for 85 double motor equipments and 10 car bodies. Bee “ Official 
Notices” Jaunary 26th. 

Helbourne.— March Jek; Toe 8 is . 
tenders for boilers, engines, dynamos, s board, feeders, mains, arc 
light leads, accumulators, &o, for electric lighting. Bee " Official 

otices" December 22nd. 


Newcastle-on-Tyne.—February 22nd. The Tramways 
Committee wants for copper bonds. See Official Notices” 
February 9th. 4 


Newcastle-on-Tyne.—March 2nd. The Tramways 
mittee wants tenders for 130 car bodies, trucks, and electrical 
equipment for same. Вее Official Notices” February 2ad. 


Newington.—February 20th. The Vestry wants tenders 
for two water-tube boilers, feed pump and extensions to steam 
and water mains at the electricity works. See “Official Notices " 
February 224. 

Poplar.—March 1st. The Board of Works is prepared 
to consider schemes for fitting up consumers’ houses for electric light- 
ing, free of initial cost to the Board or consumers. Bee “ Official 
Notices” this week. 


Rochdale.—February 28th. The Corporation wants 
tenders for electricity meters. See “ Official Notices” February 3nd. 


Salford.— February 28th. The Corporation wants tenders 
for electrically -driven mechanical stokers, economisers, jet oon- 
densers, and pumps, with steam exbaustand water pipes, electrically- 
driven feed pumps, foed pipes, and travelling crane for their new 
electricity works. Bee " Official Notices" February 9th. 


Sunderland.—March 2nd. The Corporation wants tenders 
for the supply of steam, exhaust, feed and other pipes and two 
eteam-driven induced draught fans and accessories. “ Official 
Notices" February Oh. 

Walthamstow.— February 28rd. The District Council 
wants tenders for the supply of electric lighting and Dowson gas 
e at шша Hospital, Ohingford. Sse "Official Notices ” 


Wimbledon. — February 26tb. The District Oouncil 
wants tenders for 25 lamp-posts for incandescent electric street 
lighting. Bee ' Official Notices " to-day. 


OLOSED. 


Aberdeen.—The Gas and Electric Lighting Committee 
recently accepted the cffer of the British Westinghouse Company 
Limited, to supply а 700. H. . engine and dynamo for £5,092. 


Barking.—The Contract Journal atates that the following 
tenders have been accept-d for the supply ard erection of electrical 
lant, for the Barking Urban District Council :—Babcock & Wilocx 
Section A) water-tube boilers, with fittings, economiser, feed 
umps, &c., £1,704, (Section B) pipework, &., in and boiler 
ouse, £506; Thames Ironworks Oompany (Allen) ( on O), two 
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100-Kw. steam dynamos, vertical enclosed high speed engines, £2,094; 
General Electric Company, Limited (S ction D), main switchboard 
and connections, £506 10. — NorE.—The Council have deferred the 
consideration of the tenders for Sections E, F and G of the plant 
until the tenders for the opening bridge and embankments are under 
consideration. 


Felsted School.—The following isa list of the tenders 
for electric genera plant for Felsted School. The contract for 
the whole work has been placed with Messrs. Raavell & Co, of 
Ipswich, for £2,994. This ргісз includes Crompton electrical 
macbinery, Babcock boiler, Western Electric cables, and Chloride 
accumulators :— 


SECTION 1.—Boiler, two 27-kw. Steam Dynamos, Condenser and Pipe Work, &c. 


Reavell & Co. (accepted) . Bruch Elec. Eng. Co. 
Rooper & Robins .. aie 60 Christy Bros, 25 
Johnson & Phillips . 2710 00 Foote & Milne 
270; 00 
00 
7 6 


Ernest Scott & Mountain „ (alternative) 9,870 
Crompton & Со. .. . . 2.837 C. A. Parsons ns .. 8,159 
G. Wailes bns n T. Metcalfe 


Allen, Son & Co. {з 


Elec, Construetion Co. с 
Clark & Aiton ee es os 


.. 2.991 00, F. Nell 
SECTION 2.—Accumulators. 


W. J. Fryer & Co. (Р. & G. Electrical Power Storage 


cells) s d .. £415 0 0 Company .. T 4551 17 6 

(Extta for Chloride, £66.) Foote & Milne m .. 5% 0 0 
Pritchetts & Gold .. . 422 0 0 Rooper & Robins. .. 584 0 0 
Hart Accumulator Co. ... 125 0 0 Ashinore, Benson, Pease 
Chloride Elec. Syndicate.. 413 0 0 and Co. à .. 537 0 0 
W. C. Horne & Со... ,. 030 18 0 Gudgeon & Со. ix .. 760 0 0 
Tudor Accumulator Co. .. 546 0 0 Cassells & Co. oh .. 789 0 0 
Christy Bros. .. J 549 6 0 

Accepted as sub-contractor to Messrs. Reavell & Co. 
| SECTION 8.—Cables. 
Fryer & co. .. £854 14 11 | Western Electric Co. £690 0 0 
British Insulated Wire Co. 468 17 0 | Gudgeon & Co. e .. 128 9 
Foote & Milne . 48210 0 , Johnson & Phillips — 790 0 0 
Christy Bros. . 600 7 8 | Glover&Co... .. . 815 0 5 
* Accepted as sub-contractor to Messrs. Reavell & Co. 
Section 4.—Switchboard. 

Gudgeon & Со. T .. £98 15 0 | Scott, Anderson & Co. 4160 0 0 
*Fryer & Co. es . 110 0 0 Foote & Milne as . . 175 0 0 
Middleton & Co. .. 126 0 0 Crompton & Co. .. 181 0 0 
General Electric Company 126 0 0 R. D. Cassells & Co. .. 197 8 0 
Electric Transmission Co. 130 0 0 Edison & Swan m .. 260 0 0 
Rooper & Robins. ; 0 0 Elec. Construction Co. .. X0 0 0 
Christy Bros. £a . . 158 0 0 


* Accepted as sub-contractor to Messrs. Reavell & Со. 


France.—The French Post and Telegraph authorities has 
equally divided an order for 10,000 metres of iron pipes between 
La Socié:é Franca iss pour la Fabrication des Tubes of Louvroil, and 
M. Lemsitre, of Hautmont (Nord). 


Plymouth.—The Committee have accepted the tender 
of the British Westinghouse Company for steam dynamo and motor 
generator, at £6,217; and of Mesers. Ferranti at £5,296 for steam 
alternator; the tender of the Tudor Accumulator Company. at 
£4,542 for accumulators; and that of the Callender Cable Company 
for underground mains at £7,054. 


St. Annes-on-Sea.—The District Council has placed a 
contract with the British Insulated Wire Oompany for mains, and 
one with Messrs. Crompton & Oo., Limited, for street ато lighting. 


' Tunbridge Wells.—The Council has accepted the 
following tenders for plant :—400-xw. steam alternator, Messrs. 
Ferranti, at £4,677; condensing plant, Messrs. The Klein Engineer- 
ing Company, at £4,621; two Lancashire boilers, Messrs. Tiokers, 
Limited, at £3,060. 


Walsall.—On the recommendation of the Electric Light- 


ing Committee the Corporation have accepted the tender of Messrs. 


Babcock & Wilcox for supplying and erecting a boiler at the 
generating station at £510. 


FORTHOOMING EVENTS. 


Friday, February 16th.—At 7 p.m. Northern Society of Electrical 
Engineers. Annual dinner at the Grand Hotel, Man- 
chester, Mr. Ferranti presiding. 

Saturday, February 17:h.—At 11 am. Institution of Electrical 
Engineers. Studente’ visit to Davies Street staticn of 
the Westminster Electric Supply Company. 

Thursday, February 22nd.—At 2 p.m. The Institution of Electrical 
Engineers. Students’ visit to the works of the Incan- 
descent Electric Lamp Oompany, Brook Green, Ham- 
mersmith. 

At 8 p.m.—The Institution of Electrical Engineers. “The 
Standardisation of Electrical Engineering Plant,” by 
R. Percy Sellon, member ; (adjourned discussion). 


Friday, February 23rd.— At 5 p.m. Physical Bcciety. Agenda: Prof. 
R. W. Wood, of the University of Wisconsin, U. B A., 
will exhibit and describe his: 1. Photographs of sound 
waves and the kinematographical demonstration of the 
evolutions cf reflected wave-fronts. 2. A new sendo- 
scope. 3. Diffraction colour-photographs. 4. Artificial 


parhelia. 


Baturday, February 24th.—At 7.90 p.m. Manchester Society (f 
Junior Electrical Engineers, at the Deansgate Hotel, 
Manchester. A paper will bs read by Mr. A. Bothw:ll, 
Assistant Engineer and Surveyor to the Rudcliffe 
District Council, on Destruotors and their Application 
to Electric Light and Power Stations,” illustrated with 
lantern, drawicgs, aud model of a modern destructor, 

Tuesday, February 27th.—At 8 p.m. Northern Society of Elec. 
trical Engineers, Grand Hotel, Manchester. Annual 
general meeting, presidential address, &o. 

Wednesday, February 28th.—At 8 pm. Society of Arts. Prof. 
Carus-Wilson on “The Electrical Induction Motor on 
Mountain Railways.” 

Saturday, March 3rd.— At 3 o’olock. Royal Institution. Lord 
Rayleigh delivers the first of a course of six lecture 
on “ Polarised Light." 

Taesday, March 20th.—At 4.30 p.m. 8 ciety of Arts (Foreign and 
Oolonial Section). Bir Edward A. Sassoon, Bart., M. P., 
" Imperial Telegraph Communication." 


NOTES. 


Rucker v. London Electric Supply Corporation.— 
The judgment just delivered in the Rucker case by Mr. 
Justice Farwell is one which will meet with the hearty 
approval of the electrical engineering industry of this 
country.  Broadly speaking, the idea in granting the 
protection of a patent is to give the inventor a monopoly for 
a time, during which he can recoup himself for the coet of 
his experiments, establish his business, and gain the 
remuneration which is bis due. The inventor is thu 
stimulated to put forward his best «fforts and to spend 
time and money on the perfection of ideas from which the 
public must, sooner or later, derive great benefit. There 
are few people who would wish to see the meritorious 
inventor deprived of his rights, but the present case need 
trouble no one under this head for several good reasons. In 
the firet place, at the time the patent was taken the parallel 
working of everything electrical precluded there being 
any invention in the broad idea of coupling transformers 
in parallel. The only work required to make the system 
useful lay in the devising of apparatus that would work 
commercially under the circumstances, and the cost and 
labour of doing this, at any rate in this country, had to be 
borne by men other than the patentees, who did not in this 
case do anything for the publicy entitling them to pro- 
tection. In the second place, very late in the day, the 
patent in question was purchased in this country from the 
patentees with the view of seeing how far it conld be 
exploited for the collection of royalties, and if the owner 
had succeeded in holding it, we doubt if it would have much 
benefited the original alleged inventors. We must, there- 
fore, congratulate the industry upon the decision which hes 
been given, and upon ita thus being saved from what might 
have been а serious expenditure. 


The Northern Society of Electrical Enagineers—We 
understand that as there have only been five nominations on 
the Council for the five vacancies, there will, this year, be no 
ballot, the members so nominated having by Rule XXII. 
become elected on the Council. The list of officers for the 
ensuing year will be as follows :— 

President : 
Dr. Edward Hopkinson. 
Past Presidents: 


Mr. J. B. Raworth. 
Mr. В. Z. de Ferranti. 


Me. H. Edmunds. 
Mr. W. P. J. Faweus. 
Mr. О. M. Dormaa. 


Members of Council : 
Mr. G. W. Lowcock. 
Mr. A. Marr. 
Mr. A. B. Mountain. 
Mr. G. H. Nisbett. 
Mr. James Taylor. 
Mr. C. H. Wordiogham. 

Hon, Solicitor : Hon. Treasurer : 
Mr. John B. Parkinson. Мг. В. V. Olirchugh. 

Hon, Secretary: 
Mr. Samuel Joyce. 


(Continued on page 278.) 


Mr, Taos. Browett. 
Mr. E. A. Claremont. 
Mr. E. W. Cowan. 
Mr. H. A. Earle. 

Mr. A. Н. Gibbirgs. 
Mr. J. Slater Lewis. 
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BROMLEY ELEOTRICITY WORKS. 


A мове pleasant situation for an electricity works could 
hardly be found than that in which the subjeot of this 
article is placed— pleasant alike by virtue of ita half rural, 
half urban character, and because of the excellent 
prospects which it offers from a commercial point of view. 
The latter feature, by the way, was not appreciated when 
the original design of the generating station was prepared ; 
the immediate result bas been that after little more than 12 
months’ working the generating plant is being doubled in 
візе, and arrangements are being made for doubling it 
again ! 

Tbe Bromley Provisional Order was granted to the Dlx- 


house, engine room, cell room, and meter room, but con- 
siderable additions will be made at an early date. The 
space available for extension is by no means excessive, but 
presumably land will be acquired for the purpose. 

The boilers are of Messrs. Davey, Paxman & Co.'s well- 
known Economic type, as sbown in one of our illustra- 
tions; two are at present at work, a third is already in 
position, and a fourth on order, while three more will be 
added in the future. Eich of these is 14 feet long by 
8 feet diameter, with 1,180 square feet heating surface, and 
is rated at about 250 H.P.; the working pressure is 150 Ibs. 
per square inch. The chimney is 120 feet high, 5 feet in dia- 
meter, and is unusually neat and unobtrusive in appearance. 

For treating the feed water, which is very hard, a Boby 


Вкоміку.—Ніси Pressure (2, 000-voLr) Dynamo, TRANSFORMER AND SWITCHBOARD. 


trict Council in 1891; several gentlemen resident in the 
neighbourhood, supported by Messrs. Edmundson's Elec- 
tricity Corporation, Limited, endeavoured to obtain a 
transfer of the order, and gained their end in 1895. Works 
were commenced in the spring of 1898, and supply was 
begun with the permanent plant in November of the same 
yer. 

Considerable difficulty was experienced during the erec- 
tion of the buildings, certain “ancient lights” baing met 
with, owing. to which the roof had to be entirely reoon- 
structed. In consequence of this the present engine room 
presents some inconveniences; for example, the crane 
cannot be bronght over every machine, and the switchboards 
are in shadow. The buildings include, at present, boiler 


heater detartariser is used, with excellent results; the feed- 
water is raised to boiling point and consequently freed from 
the whole of the temporary hardness, while the permanent 
hardness is redueed by means of soda or Vulite. 

A duplicate set of Worthington feed pumps, each capable 
of delivering about 12,000 lbs. of water per hour, is at 
present in use, with duplicate hot and cold feeds. 

The steam piping, of mild steel, was erected by Messrs. 
Babcock & Wilcox, Limited, and consists of a ring main 
in the engine room, coupled to a header which will eventa- 
ally form part of a ring main in the boiler house ; the pipes 
are slung from brackets, and are provided with Geipel steam 
traps and covered with Magnesia non-conducting com- 
position. 
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At present the engines exhaust to the atmosphere vid the 
detartariser, but a surface condenser is to be installed in a pit 
in the engine room floor, and a cooling tower will be 
erected on the roof of the boiler house ; the detartariser will 
then be replaced by a feed water heater, heated by the exhaust 
ry engines. Electrically-driven three-throw 


pipes and an dil 
filter in the path of 
the feed water. 


nts a combina- 
tion of the high and 
low pressure direct 
current systems. 

Tbe high pressure 
machinery shown in 
one of our views, 
consists of a Belliss- 
Parker generating 
set, a Parker trans- 
former, and a switch - 
board. The gene- 
rator is rated at 
40 amperes, 2,100 
volte, at 420 revo- 
Intions per mioute, 
and is of Messrs. 
Parker’s usual Ly pe, 
with Eickemeyer 
dram-wound arma- | 
tare; indeed, there is remarkably little difference between 
this machine—which runs at the virtual pressure usually 
employed for high pressure alternating work — and the 
low pressure dynamos close by. The field magnete are 
separately excited from the low pressure bus bars. To 


BROMLEY.— BOILERS. 


and 105 amperes, at 600 revolutions per minute, and is of 
Messrs. Thos. Parker’s upright type, with double wound 
armature. A special feature of this machine is the device 
for regulation. Instead of the usual supplementary field 
magnet, acting on the low-pressure winding only, extensions 
are bolted to the back of the main pole pieces, and are 
provided with de- 
exciting coils and 
pole pieces. The 
effect of the de- 
exciting coils is 
normally to counter- 
act the leakage 
15. through e 
supplementary pole 
Мба: as the Rad 
increases, resiztance 
is inserted in the 
regulating circuit, 
and the flux allowed 
to increase so as to 
maintain the ter- 
miaal pressure, 

The transformer 
is used to trausfer 
power from one sys- 
tem to the other, or 
to enable the whole 
supply to bs effected 
by means of the bat- 
tery or by running a 
single generating 
set of either type at 
light loads. An 
additional high 

pressure generating 
set is on order; when this arrives, the transformer. will be 
removed to Chislehurst. 

The high-pressure switchboard is fitted with Messrs. 
Thos. Parker's zero and  exoess-current cut-out, in 
circuit with the transformer, and  zsro-current cut- 
out in circuit with the dynamo, starting gear 
for the transformer, and double-pole switches and 
fuses for the feeders, Kelvin ammeters and voltmeters 
are in use, and Thomson-Houston watt-hour meters on the 
dynamo and transformer high-pressure circuits. We were 
surprised to note that the terminals, &»., of the switch gear 


Figs. 4 AND 5.—Front AND REAR Views oF SWITCHBOARD, METROPOLITAN SuPPLY Company,!Limitrep. (See page 277.) 


fecilinase-acecss to the armature, Ше poles are divided in a 
horizontal plane through the shaft, the lower halves of the 
pole pieces being carried in non-magnetic cradles, so that 
the magnet limbs can be lifted off and the armature 
With ease. 
transformer is wound for 2,000 and 450 volts, 22 


were mounted direct on the un-enamelled slate, without the 
use of insulating bushes; this practice, in the case of the 
low-pressure board, has resulted in the severe corrosion of 
some of the terminals. | : 
The low-pressure machinery consists of two generating 
seta, a booster balancer set, battery and main switchboard. 
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The larger generator gives 410 amperes at 460 volte, 420 
revolutions per minute, and is driven by a three-crank 
engine; а similar set is on order for extensions. The 
smaller generator is rated at 180 amperes, 450 volts, 420 
revolutions per minute, and is driven by a two-crank engine, 
the dynamos in each case being of Messrs. Thos. Parker's usual 
type, and the engines of Messrs. Belliss & Morcom's manu- 
facture. The two booster seta are coupled together, the 
motors which drive them serving for balancers ; they are 
rated at 70 and 230 volts, 70 and 50 amperes, at 950 
revolutions per minute. 

The 5-ton overhead crane was supplied by Messrs. Isles, 
Limited, of Stanningley. 

The battery consists of 230 23-plate cells of the D. P.“ 
Lype, capable of discharging at 80 amperes for eight, hours 
or 120 amperes on emergency. The 14 cells on either side 
of the middle wire are connected with regulating switches 
on the switchboard, by means of bare copper rods carried on 
earthenware ineulators. 


^r "n 
li i Eur 
ә EN. 
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and laid on their solid system by Messrs. Callender ; 
four of these run to a station about three miles away, 
owned by the Ohislehurst Electric Supply Company, Limited, 
which takes supply iu bulk from Bromley. The Chisleharst 
station, of which Mr. F. 8. Hanning is engineer and 
manager, contains two transformers, a balancer ter set, 
and a battery, all exactly like those at Bromley, and dis- 
tributing on the same system. The district is more purely 
residential than at Bromley, the installations being large and 
widely scattered ; indeed, the large area of low pressure dis- 
tribation, compared with the number of houses supplied, is 
probably unique ; two consumers, for example, stand almost 
alone at a distance of 14 miles from the works! The load 
factor is also remarkably high. This station, like the 
Bromley undertaking, was put down by 8 local company, 
backed up by Mesars. Edmundson, who have provided the 
whole of the capital; it has been at work for about nine 
months, and has at; present 4,000 lamps connected. It is 
interesting to note that the average efficiency of the trans- 


Fic. 1.—Тнвев 1,500-кж. Two-Puasg GENERATORS, METROPOLITAN ELECTRIC ScPPLY Oompany, LONDON. (See page 277.) 


The main switchboard, of Messrs. Edmundson's standard 
pattern, is arranged for the three-wire system, with two 
bus bars, and is provided with Parker zero-current cut- 
outs for the dynamos and transformer (low pressure side), 
Kelvin ampere gauges and voltmeters, and four double- 
pole switches with duplex fuses for feeder circuits. A 
Thomson-Houston watt-hour meter is in ciicuit with each 
machine, including the transformer. Three “ 23го” 
indicators are used for paralleling. The balancer starter 
is interlocked with its main switch; the usual shunt 
regulators are mounted on the board. For charging, the 
batteries are disconnected from the bus bars, so that a 
small number of regulating cells is sufficient. 

There are two large Kelvin voltmeters for the two sides of 
the three-wire system, which are checked by a multicellular 
ee the normal supply pressure is 210 volts at the 
amps. 

The high pressure feeders consist of six single conductor 
cables, of 0'05 square inch cross-section, manufactured 


formers, as shown by the readings of the watt-hour meters, 
is found to be 90 per cent. 

A sub-station is to be constructed at Southborough, and 
will be operated from the main station at Bromley by means 
of two of the six cables mentioned above. 

The Jow pressure distribution is carried out with Callender 
armoured cable laid direct in the earth. There are six triple- 
concentric feeders, two pairs of which are paralleled on the 
switchboard. The lamp connection on February 1st 
amounted to no less than 7,800 8.0 P. (equivalent), this 
number including a 6-H.P. motor, and а few small ones; a 
substantial profit was made on the first year's working, but 
the accounts are not yet made public. A part of B:ckenham 
is being temporarily supplied until the District Council's 
installation is completed. Bromley, itself, is a rapidly 
rising district, extensive building operations being in 
progress, and it offers golden prospects for the future 
id о ERE E evidenoed by the results already 
obtained. 
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No small part of the success realiced has been due to the 


energetic engineer-in-charge, Mr. R. L. Gamlen, and his 
assistant, Mr. E. R. Hill, who have exerted themselves in 
every possible way for the popularising of the supply, even 
to the temporary loss of health through overwork. To these 
gentlemen we аге indebted, and to Mezers. Edmundson’s 
Electricity Corporation, Limited, for their freely accorded 
assistance in the preparation of the above description. 


€ 


PLANT OF LONDON METROPOLITAN 
ELECTRIC SUPPLY COMPANY. 


Is the ELECTRICAL Revrew for September 23rd, 1898, we 
gave some ee and photographs of the alternators 
being built by the Westinghouse Company, of America, for 
the Metropolitan Electric Supply Company’a new works at 
Willesden. For those particulars we were indebted to the 
Scientific American. Curiously enough, we have now to turn 
to another American contemporary for some farther informa- 
tion regarding this English electric lighting station, which 
we understand is now running, and for the following notes 
and illustrations we are indebted to the New York Electrical 
World and Engineer for February 3rd. It is to be 
regretted that descriptions of American made plant for 
works in this country should first make their appearance 
in American periodicals. In this particular instance, the 
responsibility, we are informed, does not lie with the manu- 
facturers of the plant. 

Two Tac ago a contract was awarded to the English 
Westinghouse Company for supplying three two-phase alter- 
nators of 2,500 HP. each for the new power house of the 


Metropolitan Electric Supply Company, London. This віз 


was then considered an innovation in electric lighting prac- 
tice, exceeding any constructed up to that time, excepting 
the 5,000-H р. generators at Niagara Falls. Since then, it 
may be remarked, improvements in machinery have enabled 
far larger generators to be constructed. For instance, the 
units now being built for the Third Avenue Railway Com- 
pany, New York, oonsist of 16 generators of 7,000-H P. 
maximum capacity each, with steam engines of corresponding 
capacity. 
STEAM ENGINES, 

The three steam engines of 2,500 HP. each, illustrated 
in oar contemporary's fig. 1, were shown in our issue 
of September 23rd, 1898. These were built at East 
Pittsburg, Pa., by the Westinghouse Machine Company, 
and are of the enclosed vertical compound machine type, 
with the crankshaft extended at one end to carry the 
revolving element of the alternator directly upon it. Each 
of these engines is capable of developing the full rated power 
of the alternator at 138 revolutions per minute, with 100 lbs. 
steam pressure. The economical load is secured at 140 lbs, 
steam pressure and 120 revolutions per minute. As the 
three alternators are to run in parallel, the angular velocity of 
the engines is made sufficiently uniform to insure successful 

1 running. Thecylinders are 86 inches and 55 inches 
in diameter respectively; the stroke is 36 inches. The 
cylinders are made of close-grain cast-iron, and as the 
engines are of the vertical type, the danger of cutting the 
cylinder castings is reduced toa minimum, Steam is distri- 
buted to the high pressure cylinder by a piston valve, and two 
piston valves serve the low pressure cylindera. Thecylinder 
covere, pistons, &c., are provided with improved means to render 

ir removal easy. The cylinders and steam chests are 
fitted with automatic water-relief valves and drains, which 
keep the engines free from condensation. The drain valves 
are operated from the working platform by levers. Forged 
steel is used for the crankshafte, which are 14 inches in 
diameter at the bearings and 20 inches at the armature hub. 
They are hollow throughout their entire length. The 


alternator, mounted directly on the engine shaft, serves as a 


fly-wheel. The engines are fitted with permanent indicating 
outfits, which are accessible from the main platform, 
together with an elaborate system of lubrication, a system for 
cooling the bearings, and provisions for varying the speed 
while running. All these adjuncts assist in enabling the 
engines to be run for long periods without stopping. The 
main bearings, which are cooled by water, are of the quarter- 


box type, and can be moved in any direction by means of 
snitable wedges. The main bearings are 14 inches iu dia- 
meter and 42 inches long. Provision is made to allow the 
covers to b» raised to facilitate inspection. 

Sight feed lubricators are used, the oil being carried 
through brass tubes from the sight feed oilers and manifolds 
on the cylinders. These are connected to a reservoir on top 
of the cylinders, which is supplied by a force pump, taking 
oil from filters. A single inertia governor, which actuates 
the high pressure valves, controls the engine. The low preszure 
valves are operated by fixed eccentrics The governor is 
keyed to the main shaft and allows an adjustment of 10 per 
cent. while the engines are running. This. permits the 
speed of the machines to be varied to facilitate operation in 


parallel, The maximum variation of the governor at any 


speed within the rated limits is 1 per cent. 


GENERATORS, 


'The three Westinghouse generators shown in fig. 2 are of 
1,500-Kw. capacity ; they are of the two-phase type, generate 
at 500 volts, and are direct connected to the steam engines. 
'The field consists of & cast-iron frame with 62 pole-pieces, 
which are built up of a laminated soft steel. The frame is 


made in halves secured together by bolts. This arrangement 


allows the halves to be moved back so as to clear the 
revolving armature. A view of half a field casting is ahown 
in our contemporary's fig. 3 (which appeared in the ELEC- 
TRICAL REVIEW in September, 1898), together with an 
armature spider. It gives an excellent idea of the mag- 
nitude of this massive machine, with the 62-pole pieces 
cast into the heavy mass of metal, at accarately spaced 
intervals. | 

The field coils are wound with copper strip, bent on edge 
and thoroughly insulated before bending. The armature 
spider is constructed of cast iron in halves, with massive 
rims, The arms of the spider are cast with splitting plates 
between them to insure freedom from strain in cooling. They 


are secured in position on the crankshaft by two heavy mild - 


steel rings, shrunk around the bosses at the base of the arms. 
Each rim is secured by two bolts, and by a shrinkage ring at 
each joint. The cast-iron arms are supplemented by steel bolts 
screwed into the boss and secured to the rim by heads, 
flush with the external surface. The armature conductors 
are embedded in slots in the periphery of the armature ring. 

S:eel punchings are mounted on the periphery of the 
spider, the former being suitably notched to receive the 
armature conductors, which are large copper bars of rectan- 
gular section, heavily insulated and imbedded in the slots, 
The laminæ on the armature are assembled во as to provide 
numerous ventilating ducta to enable ample passage of air 
through the cores and for keeping the temperature of the 
armature at a low point. The armature is wound with a 
distributed closed-sircuit winding, and the four collector 
leads draw their current from four equi-distant points on 
the winding. 

Exch alternator is capable of delivering at the armature 
terminals the total output of 3,000 amperes at 500 volts, or 


2,727 amperes at 550 volts, divided into two equal two-. 


phase circuits, without the temperature of avy part rising 
more than 88° O. above the surrounding atmosphere. 
overload of 25 cent. can be carried, with the tempera- 
ture not exceeding 45° O. Three compound multipolar 
exciters have been provided, which are direct connected to 
the generator shaft and wound for an exciting current of 100 
volts. 
SWITCHBOARD. 


This board controls the three 1,500-K W., 500-volt, 60 p. p.. 
two-phase generators running in multiple, snd the three 
25-K w. 125-volt compound wound direct-current multipolar 


exciters. The switchboard also controls a storage battery. 


used as an alternate source of excitation. The board com- 
prises three panels of white Italian marble similar in equip- 
ment; a description of a single panel will therefore suffice 
for the whole board. 

Fig. 4 shows the front of the board, and fig. 5 the rear. 
Amonz the instruments are the following :— 

A three-pole 1,500-ampere automatic brush-type circuit 
breaker; two 2,000-ampere main emmeters, provided with 
a 5-ampere coil and operated from the 5-ampere secondary of 
a 2,000 5-ampere series transformer; a 450-ampere direct- 
current field ammeter; two Niagara type indicating watt- 
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meters. The series coils of these meters are run in series 
with the coils of the ammeters noted above, thus necessitating 
only two series transformers for each panel equipment. One 
800-ampere double-throw field switch, which is of the quick- 
break washer type, and provided with a special attachment 
for discharging the field of the alternating current gene- 
rator through a shunt resistance mounted on a bracket at 
the rear near the top of the switchboard. i 
made double-throw, so that the 


storage battery. The shunt resistance is connected so as to dis- 
charge the field when excited from either source of ¢x-itation. 
This discharging the field through a shunt resistance prevents 
the possibility of a breakdown in a field insulation, whereas 
it is subjected to severe strain when the field is opened 
without this provision. On the lower marble slab are 
mounted the combination alternating and direct current 
rheostat band wheels for the controlling rbeostats in the 
generator fields and exciter fields. 

The main alternating current bus bara are built up of 
8 inches x 4 inch copper strap, and are mounted on insu- 
lated bus bar brackets at about the centre of the rear of the 
switchboard 


The storage battery exciter bus bars are ran at the rear of 
the board, immediately above the rheostat face plates. То 
these bars the storage battery leads are connected, and from 
them the storage battery exciting current is distributed to 


the fleld circuit, 
In addition to the a ified above for each 
el, three voltmeters are mounted on a swinging arm, as 
ollows :— 

One alternating machine voltmeter, on which, by means 
of 6-point voltmeter ping ilg ge on each generator panel, 
the voltage across either phase of any machine can be read. 
One alternating current bus bar voltmeter, on which, by 
means of a 5-point ground detector plug receptacle on 
“ Panel A,” the voltage across either phase of the bus bara 
шву be read. One direct voltmeter, on which, by means of 
4-point voltmeter plug switches, the exciting voltage on the 
вай of any of the alternating current generators may be 


NOTES. 


(Continued from page 272.) 

Municipal Telephones—Tunbridge Wells.—At the 
meeting of the Tunbridge Wells Town Council last week, 
the Telephone Committee submitted a report recommending 
that a license be applied for, and in anticipation of the grant 
of the license, that the Committee be authorised to obtain 
оао» and tenders for the necessary works. The 

iscussion which ensued, was interesting in severa] respects. 


All speakers except one were perfectly satisfied with the 


canvass, the estimates, the experts report, and every- 
thing else that tended to show the advisability 
of establishing a municipal telephone service. But 
the one dissentient voice sufficed at least to induce the 
Council to “mark time.” To Mr. Councillor Robb is due 
the merit of bringing the Oouncil into such a frame of 
mind as to limit the first step to the application for a license, 
and to suspend for the present the recommendation to obtain 
5 and tenders. In the course of his speech, 

ouncillor Robb remarked that “the ELEcTRICAL REVIEW 
was of opinion that the matter was one of great doubt, and 
should approached carefully by municipalities.” He 
criticised the estimates of Mr. Bennett, and was so thorough 
as not to be merely content with setting aside the expert's 
figures, but insisted on submitting figures of his own in 
their place. The difference was somewhat striking. On the 
one hand, apparently, a profit of £1,000 а year was looked 
for, and on the other, a logs of £2,000 a year was shown. 
The value of either of these estimates is doubtfal. Both 
assumed a larger number of subscribers than bad yet 
been obtained. It would be impossible to express 
an opinion without a complete and careful analysis 
of the area to be covered, the number of sub- 


scribers in respective districts, their distance from 
the exchange, and the number of exchanges to be served. 
Regarding the respective estimates, Mr. Robb observed that 
* he may have overdone it, but the Committee had grievously 
underdone it." It is quite possible that these few words 
express the facts of the case, but from the municipal point 
of view, we are strongly of opinion that Mr. Robb’s attitude 
is right. It is far preferable to count the cost to the utmost 
than to embark on an important enterprise with too eanguine 
Views. 


into a circuit extending along the whole 

the train, and on which are branched the cond 
necting the heaters, and traversing them in the direction of 
their length in the form of a spiral. The heaters are first 
filled with a substance ing considerable latent heat of 
fusion, such as crystallised acetate of sodium, hypo-sulphite 
of sodium, &c. Before starting for the first time only, the 
heaters are plunged into boiling water, then in the 
train and connected with the cironit. As long as the train 
remains statio no effect is produced, bat as soon 
as the speed is sufficient, the current passes through the 
heaters, The internal conductors become heated in pro- 
portion to their resistance, and the heat thus generated 
compensates for the heat which is abstracted from 
the melted substance, s.e., the heat which is lost by 
radiation, and which serves to heat the carriage. As the 
heaters can remain active for four hours at least, no stoppage 
of less duration would produce such a cooling as to make it 
necessary to replace them. It follows that a train oould 
travel from Calais to Brindisi, or from the Spanish to the 
Russian frontier, or travel as long as possible on a circle 
line, or go to and fro between two points, without the 
heaters having to be changed. We can see at once the 
advantages that result from this system for both company 
and passengers —a reduction in the number of heaters re- 
quired, installations, attendants and repairs, and the suppres- 
sion of replaciug operations, which are so inconvenient and 
troublesome to passengers, especially during the night. It 
will be observed, moreover, that the system lends itself to 
exchanges of plant between the lines on which it is estab- 
lished, since it allows of comparatively long periods of 
= i.s., of interruptions in the compensation of the heat 
ost. 


Personal.—Our New York namesake says that М. Andié 
Blondel, the eminent French electrician, whose monumental 
work on electric railways and in meny departments of elec- 
trical application has been of so much value, has just been 
made a Chevalier of the Legion of Honour. The same 
journal says that Prof. Reginald A. Fessenden, of the elec- 
trical engineering department of the Western University of 
Pennsylvania, has resigned his chair to acoept a position in 
the signal department of the United States Weather Bureau, 


at Washington. 


Lord Kelvin has been nominated for the presidency of 
the Franco-Scottish Society, in room of the late Marquis of 
Lothian. 

On Friday last Mr. J. S. Highfield, the chief engineer of 
the St. Helens Corporation lighting and traction station, was 
presented by the staff with a handsome tantalus as a token 
of esteem and good wishes on tke occasion of his marriage. 


Birkbeck Institute Conversazione.—On Saturday 
evening the students’ conversazione of the Birkbeck Institu- 
tion was held. Mr. Alderman and Sheriff Treloar received 
the gueste. Among the many attractions were a concert, a 
dramatic entertainment, various exhibits, including liquid 
air demonstrations, X ray demonstrations by Mr. H. W. 
Cox, popular lecturettes in the experimental physics and 
chemical departments, exhibits and experiments in the 
laboratories, &c. The snowstorm somewhat interfered with 
the attendance, but there were more than 800 persons 
present, and needless to remark, the intellectual treats pro- 
vided, at what must have been a large. expenditure of time 
and energy by the officials, were thoroughly enjoyed. 
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The Electrical Engineers Volunteers “Send-off " 
Dimmer.—With reference to the send-off dinner to the 
Electrical Engineers (R. E.) Volunteers ordered for service in 
South Africa, Mr. Edmunds, the hon. treasurer, informs us 
that Major R. E. Crompton has a that the date for 
this dinner shall be Saturday, Maroh 8rd, 1900. It will 
таам be given at the Great Eastern Hotel, Great Eastern 

ion, tre poo Street, E.O., at 6.30 p.m., but full parti- 
culars will be forwarded together with tickets to entertainers 
of the corps. It would very much facilitate matters if 
intending entertainers would send in their names at once. 


Wireless hii Vp nt т Marconi delivered an 
interesting lecture on this subject at the Royal Institution 
last Friday week. He dealt with some of the developments 
which have taken place during the last few months. 
According to the report in the Times: — 


He first gave a brief description of his a tus, laying especial 
— of inserti 


stress ой а recent improvement, which co 
the secondary of a transformer or induction coil in the coherer circuit, 
primary connected with the vertical aerial wire. This 
induction coil, w function was to increase the electromotive 
force of the induced oscillations at the terminals of the coherer, was 
«усш сш Ooils wound in the ordinary way were 
or even detrimental, bat the coil heemployed had its primary, 


the Juno and the Europa, he found that while the 
limit attainable кино the coil was seven miles, over 


stations were at sea level, there existed between them a hill of water 
over 1,000 feet higb,owing to the curvature of the earth, and if 
the waves travelled only in straight lines, or if the effect 
were noticeable only across open pics in a direct line, the 
signals would not have been received except with a vertical wire 
1,000 feet high a£ both stations. The lecturer proceeded to refer to 
F erected 
the South Foreland and the East win light vessel, the South 
Foreland and Wimereux. But the most interesting and complete 
tests at sea, be said, were made during the naval manœuvres. The 
distances at which service messages were sent then were 60 
between the Europa and the Juno and the 45 miles 
between the Juno and the Alexandra. That was not the maximum 


meseagos were sent to the distance of 74 nautical miles. 
Mr. Marconi next spoke of installations erected at Harwich and 
0 miles apart, which had been working regularly since 


Marconi said that six of his assistants had been sent oat to South 
intended that the wireless telegraph should 
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h buildings of New York, the upper stories of which were 

е when kites were provided it was to communicate 
Aar to Oran 7 

ver, Enslin, Belmont, Orange River, and De 

ts volunteered to take instruments through 

es to Kimberley, but the military authorities would not 

, a8 probably too great risk was involved. It 

r that installations were not established at 

Mafeking, and Kimberley before the commencement of 

ties, but he found it hard to believe that the Boers had any 

ble instruments. Some intended for them, which had been 

at Cape Town, were of German manufacture, and not work- 

able, and Mr. Marconi said that as be had supplied no apparatus to 

anyone the Boers could not possibly have any of his instruments, In 


TI Ls 
ДЕН 
i 


3 er e But he e the pro- 
gress made year would greatly surpass w been accom- 
pine during the last 19 months, and, s 

sober sense, he said that by means of wireless telegraphy tele- 
grams would become as common and as much in daily use on sea 
as they were at present om the land. 


Smoke Nuisance.—At Marylebone on Wednesday the 


| Metropolitan Electric Supply Company, Limited, were fined, 


including costs, £27 18s., on nine summonses for creating a 
puisance by the issue of black smoke from their works at 
Paddington. 


projec carriage k 

electric cable, . of the train is to provide a 
light and mobile ое of electrio searchlight for use at the 
ron | 


Appointments Vacant.—T wo shift engineers are wanted 
for the Leicester Corporation electricity works during the 
absence of certain officials in South Africa. A mains 
superintendent is wanted for Barrow-in-Furnem, Zee 
* Offisial Notioes to-day. 

The Pembroke District Council wants a resident electrical 
engineer at £150 per annum. See “Official Notices ” 


ay. 

An assistant is wanted in the electrical engineering 
department at the City and Gailds Technical College, 
Exhibition Road, Salary, £150—£200. See “ Official 
Notioes " to-day. 


Appointments.—The Brush Electrical ee 
Company announce the following appointments :—Mr. О. S. 
Thomson to be M ои in charge of lighting 
and power contracts; Mr. E. H. Tyler to be traction 
engineer in charge of traction contracts ; Mr. A. P. Haslam 
to be in charge of the estimating department. 

The Rathmines Council has appointed Mr. G F. 
Pilditch chief engineer to the new electrical ing. 
From the commencement of the work and up to the time 
of his appointment, Mr. Pilditch has been акш the 
work on behalf of Mr. Robert Hammond, the consulting 
engineer to the Commissioners. 


Fire Insurance Wiring Rales.—We are pleased to note 
that the Guardian Fire Assurance office has at last officially 
recognised the electric wiring rules of the Institution of 
Electrical Engineers. The Guardian prospectus of electrical 
installation particulars refers to the Institution rules for 
certain matters, and a few memoranda have been added by 
Mr. Human for the guidance of wiring contractors. This 
is а step in the right direction, and Mr. Human is to be con- 
gratulated upon his acumen. May it lead to still better 
things, not only in respect of the Guardian rules, but of 
those of all other offices. | 


The Electrical Engineers Volunteers.—It is stated 
that the sum of £8,000 previously allotted by the War 
Office for the purchase of plant for the detachment of the 
Electrical Engineers Volunteer Corps going to the front is 
to be increased to £5,000. 
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S. Z. de Ferranti, Limited. — We are informed that Mr. 
Francis Ince and Mr. Charles Pratt Sparks both resigned 
their directorships on the board of S. Z. de Ferranti, 
Limited, on January 30th. These resignations have been 
duly accepted. 


Leetures.— The first of the series of afternoon lectures 
before the Royal Dablin Society was delivered on 7th inst. 
by the Right Rev. Monsignor Molloy, D.D., D.Sc., the sub- 
ject being “ Electric Waves and their Application to Wire- 
less Telegraphy.": 


At a meeting of the Edinburgh Architectural Association 


last week, Prof. Francis G. Baily, M.A., delivered a lecture on 
“ Electric Light Wiring Systems.” 


Erratum.—We regret that a slight error crept into our 
reproduction of Mr. Rosling's letter last week; on page 224, 
column 2, line 1, for “I am not surprised," read “I am 
surprised.” 


HOMES FOR DISCHARGED SOLDIERS. 


Tug BUILDING TRADES’ бирт. 


Electrical Section. 


WE give below a list of the donations which have been 
received up to the present towards the electrical equipment of 
the six homes, for which we gave the detailed specifications in 
our issue of the 2nd inst. As was there stated, contributions 
in kind should be forwarded to Mr. Max Byng, of 69, Queen 
Victoria Street, E C., and cheques to Meesre, H. Alabaster, 
Gatehouse & Co., of 4, Ludgate Hill, Е.С. | 

It will be seen that there is ample scope for further contri- 
понор, and we confidently anticipate large accessions to the 
ist. 

List or Donations TO DATE. · 


The ELECTRICAL REVIEW .,.. s ТИ .. £26 5 0 
Messrs, E. L. Berry, Harrison & Co., electric light con- 
tractors, Whitcomb Street sis e" „ 5 5 0 


Messrs. W. J. Furse & Oo., Nottingham—Fittings and labour to fit 
three homes with lightning conductors. 


The Newton Electric Engineering Company, Taunton—One 124-KW. 
dynamo, | 

Messrs. Rashleigh, Phipps & Oo., Oxford Btreet, electric contractors 
—Labour for wiring one home. 


Messere, T. Olarke & Oo., Slcane Square, electric contractors— Labour 
for wiring two home: 


Alley & McLellan, Glasgow—Two 50-н.р. engines at half cost price. 


Mr. G. Braulik, Upper Thames S:reet—Electric light fittings and 
switches. 


The General Electric Oompany, Limited, Queen Victoria Street— 
Switch boards, cut-outs, ceiling roses, and switches. 


NEW COMPANIES REGISTERED. 


Seaside Electric Laundry Company Limited (64,938). 
—This company was registered on February 3rd, with a capital of 
£2,000 in £1 shares, to acquire certain freehold land and buildings at 
Saltburn-by-the-8:s, Yorks, to adopt an agreement w:th Thomas 
Dickinson, and to carry on the business of an electric or steam and 
ge laundry. The first subscribers (each with one share) are :— 

ohn Gilchrist, Middlesbrough, chartered accountant; Thomas 
Dickinson, Middlesbrough, contractor; Edward B. Pilkington, West 
Bridge, Middlesbrough, coal merchant; Henry Glover, 11, Brentnall 
Street, Middlesbrough, accouotant; John G. Kirkwood, 86, Victoria 
Road, Middlesbrough, solicitor's clerk ; Simon F. Thompeon, Middles- 
brough, solicitor; and Frederick J. Todd, Eaglescliffe, R.S.O., Durham. 
The number of directors is not to be more than mx; the first are 
Edward B. Pilkington, Harry Hamilton, and Thomas Dickinson ; 
qu Mification, £25 ; remuneration as fixed by the company. 


Volt Electric Company, Limited (64,948). — This 
company was registered on February 3rd, with a capital of £3,000 in 
£1 shares, to enter into an agreement with Arthar Atherley, 
Thomas W. Hedingham, John T. Leroux, and George W. Holt, and 
to carry on at Birmingham or elsewhere the business of manufacturers 
«f switches, bell pushes, lampholders, fuseboards, ceiling roses, cat- 
outs, and electrical fittings and accessories of every desc intion. The 
first subscribers (each with one share) are.—G-orge W. Holt, 6, 
Lionel Street, Birmingham, manufacturer; Frark Shaw, 35, Paradise 
Street, Birmingham, merchant; Edgat A. 8. Че, 107, Hospital 
Sreet, Birmingham, braesfounder ; Frank Allbutt, Hill Orest, Clitton 
Street, Bzourbridge, clerk; Percy О. F-aneis, 337, Balsall Heath Road, 
Birmingham, solicitor; Alexander O. G. M. Grove, the Delph, 
Brierley Hill, law student; and Allen Hooper, 278, Oorporation 
Street, Birmingham, leather mercbant; registered without articles 
of association. Registered сосе, 63, Lionel Street, Birmingham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


New British Iacandescent Electric Lamp Company, 
Limited (58,316).— This company's annual return was filed on 
December 24tb, 1898, when 23,857 shares were taken up ont of 3 
nominal capital cf £30,000 in £1 shares; £23,857 has been received. 


Southern Electrical] Installation and Wiring Com- 
pany, Limited (63,116).—This company’s annual return was filed on 
December 2166, when 1,853 preference and 3,493 o shares 
were taken up out of a nominal capital of £10,000 in 2,500 ordinary 
and 7,500 preference sbares of £1 each; 15s. per share bas been 
called on 422 preference and 2,824 ordinary, and £2,399 121. 64. has 
been received, leaving £34 7s. 61. unpaid. £2,100 is considered paid 
on 1,431 preferer ce and 669 ordinary. 


Pacific and European Telegraph Company, Limited 
(36,683).—This company’s annual return was filed on December 22 ad, 
when the entire capital of £100,000 in £10 shares was te ken up. £4 
per share bas been called, resulting in the receipt of £40,000. 


Ryde Electric Light and Power Company, Limited 
(64,086).— This company’s annual return was filed on January 19tb, 
when 7 shares were taken up out of a nominal capital cf £10,000 in 
£5 shares. No calls have been made. 


— 


SUPPLY STATION ACCOUNTS. 


Edinburgh THz accounts of the Edinburgh Corporation 
Corporation electric lighting undertaking indicate a continu- 
Electricity ^ ance of the commercial prosperity which bas 
Accounts. ` attracted attention in the Scottish capital as a 
Public and private field for electrical enterprise. Electrical energy 
lighting. is nowhere else sold at the extremely low price of 


34d. per unit for private lighting and 144. per unit for motive power, 
while the charge for public lighting is £14 per annum per arc lamp. 
The capital charges for a system selling over 4 million unites are of 
interest, and we may give some cf the figures as an example:— 


Dewar Place station .. £186,059 
M'Donald Road station 11,816 
Mains xà id сая T .. 202.381 
Arc lamps and columns РА ** 18,040 
Meters P vey or . 18,810 
Transformers e T i 5,215 
Instruments... х ie 79 gs 597 


One or two other items bring the total capital expenditure up to 


£395,357. 
GENERAL STATEMENT. 


1897. 1898. Increase. 
Total capital expenditure ... £257,466 £395,357 £107,691 
Number of units sold 2,894,437 4,174,541 1,280,104 
Maximum load demanded ... 2,400 kw. 9,116 kw. 716 xw. 
Gross revenue £38,049 £48,238 £10,189 
Gross profit ... ... £20,047 423,730 £3,039 
Average price per unit sold... 3154. 2°77d. — 88d. 


In the 1897 accounts, private supply is charged at 4d. per unit; 
motive power at 2d. per unit, and public arc lamps at £16 per annum. 
The effect of the reductions on the 1898 accounts is to cause a drop 
of over the third of a penny revenne per unit sold. 
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Биукнов STATEMENT. 
1897 1808. 


Gross. Per unit. Gross. Per unit. Increase, 


Bale of current .. . £38,008 3151. £48,210 2771.  — 394. 
Meter renta .. ex e... Š 10 25. A 
Supply of lamps, &c. ee ‘eels ‘ese TM "P" I 
Bandry fees, ke. 4l  .. 18 

Gross revenue .. £98,049 3154. 248,238 277d. — 38d. 


ee 


As might be looked for, the ocsts" show an increase of 0 7d. in 
the item for coal, but all other figures have fallen with the exception 
of management, which remains stationary. The total costs have 
according, gone down to just over 1:4d., a reduction of · O3 I. on 1897. 

Осет or Propucrion. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. 


Increase 
Coal AINE e £4,176 85d. £7366 42d. + 07d. 
Ogo bora. ine]! — 1496 12d. 1.582 09d. — 03d. 
жы 5 cues : 
in generation an . 4,601 381. 6491 ‘87d. — 014, 
Repairs and maintenanoe of 
3 2.752 234. 3,575 21d. — 02d. 
dynamo, 40. 

Works’ costs ... ... £13,015 1 08d. £19,014 1°09d. T 01d 
чн rates, йе taxes 1,806 164. 2219 13d. — O2 d. 
. бавен | 1457 12d. 2015 °12d. +004. 
neer, secretary, clerks, &c. 

General establishment 


p ting, law obarges =) 1,064 094, 1,260 07d. — 02d. 
uranoe. 


Other expenses - ee 


-——— — — —— — 


£17,402 1:444 424508 1:414. — 034. 


Gum —— 


Total costs eee 


The profit statement shows an increase of over £4,000 to cover the 
interest and sinking fand charges. The net profit in 1897 was £7,024, 


and in 1898 £5,886, as shown below :— 
Prorit STATBMENT. 
E 1891. 1908, 
оп loans ee ee eo ee £5.9 А 
Sinking fund for repayments .. ec T 7 d g^ His 
Net profit carried to reserve fund 4.000 . 
Net profit carried to credit of rates * 3024 5,886 


.. 20.647 £23,730 


* Transferred to the credit of the burgh assessments under the general 
improvements ordinary expenditure account. 
| Balance at the close of 1898, to be carried to next year's account. 


Gross profit ... ass 


CITY NOTES. 


Smithfield Markets Electric Sapply Company. 


Tun second ordinary general meeting of this com was held at 
Winchester House last Friday, Mr. Н. 8. Leon presiding. 

In moving the adoption of the report, the OHAIRMAN said that 
certain circumstances had been very much against the company since 
i$ came into existence; circumstances which, to a lesser extent, had 


of the com rmanently raised, and 

this they would endeavour to do by ircreased customers. There are 
altogether 408 shops in the market, and on September 30tb, 1898, they 
lighted 188 of them with a candle. power of 9,723. At December 3 let, 
1899, there were 266 mope lighted with a candle-jower of 16,960, 
leaving 142 not ligh These they were anxious to obtain as 
customers. Besides this they had four other large installations, the 
proft from which they would not be able to ascertain until the 
end of the current year. The gross revenue for the year 
ended September 30th, 1898, was £6,501, and the expenditure 
£5,743, and after paying all interest and other charges there 
ты a net loss of £775; but the gross revenue for the 15 
months ended December 31st, 1899, was £12,083, and the expenditure 
was £8,648, tbe net profit therefore, after paying all interest and other 
» was £565, reducing the deficit from 4775 to £210. Regard- 

ing that deficit of £210, he was pleased to tell them that it had been 
entirely wiped out by the January of this year alone, and there was 
nearly £100 to the росі. That did not represent the monthly profit 
ali through the year, because December and January were the two 
best months, and the summer months would not be anything like as 
good. Under the most disadvantageous circumstances they might 

fairly expect—even after allowing for depreciation—a gocd net profit 

М the end of 1900. They expected to eave some amount by the 

wcumulators, which were not in working order dming the summer 

months of 199, but the very high price cf coal might wipe cff a 


great deal of the profits or savings thus obtained. The speaker 
next referred to expenditure on capital account. They were 
bound to exterd in order to mske profit, and a good deal of the money 
they owed to the different firms who undertook the work. 8^me they 
paid for out of revenue. They had spent on the accumulators 
£2,643; on market extensions (mains, &c ) £1,830, other mains to 
outside customers £1,835, and improvements at the generating station 
£627. This capital expenditure was taken—£1,700 from revenue, 
and £2,450 was borrowed by the issue of 5 per cent. second mortgage 
debentures. To make their position perfectly secure, they would 
like to place £6,000 more of those debentures. Circumstances were 
continually arising which made it possible to make а judic‘ous 
expenditure of capital for profitably increasing the business. It 
that £6,000 were issued, the interest on their debentures 
was quite covered—even taking the least sanguine view 
of the situation of the company. Taking the figures for the last 
15 months asa basis, he calculated that in the next 12 months the 
gross revenue would be £9,672, or £806 a month, and the expenses 
would be £6,912. Add to thie £2,422 10s. for interest, and there 
would be a net profit of over £300. That did not show that the mort- 
gage debantures were particularly well covered, but the next 12 
months would be much better. The chief engineer estimated that 
with coal at the present market price they would have a net profit of 
about £1,000, but that figure might be too sanguine. Under any 
circumstances the debentures would be perfectly well covered, and 
ought to bea fair investment. The position of the shareholders he 
frankly confessed did not seem to be very hopeful for the next year. 
Very little bad been sllowed for reserve during the past history of 
the company, although they might say that the amount paid out of 
revenue for improvements was a reserve fund, but a reserve fund 
would have to be mada for depreciation and во fortb, and in his 
estimate for the current year, the engineer had put £1,(00 away as 
reserve. If the shareholders wanted to earn their dividend more 
quickly, they must take up some of the offered debentures, otherwise 
they would have to pay out of revenue what certainly should be put 
to capital account. That was not a bed thing for the company, the 
rofits would enable them to do it, but it would take а long time. 
e authorised debentures were £25,000, they asked the shareholders 
to take £12,500 last May, and only £2,450 was subscribed. Now 
they wanted £6,000 more, and he would bear his share by 
a thousand or two if others would come forward. They had 
no Stock Exchange quotation, becsuse certein of the holders 
of 4 per cent. debentures which were vendors’ certificates refased to 
comply with the rule that they should be so та кей. Their light in 
the markets and elsewhere compsred more then favourably with that 
of other companies, peau that of their neighbours, the City 
Oompany. They bad always worked their lights up to the standard, 
and they had never gone out. In regard to fature policy, the board 
recognised that the interest of the company was wrapped up in the 
interests of the customers. They were anxious to increase the 
лгөн in a legitimate way, not by factious competition with their 
ne ure. 

The resolution adopting the report was seconded by Mr. MARTIN, 
and, after various questions had been asked and statements made 
regarding promises which appeared in the prospectus but which had 
not been fulfilled, it was carried. 

Mr. Huocaixs, in some complimentary references to the chairman, 
referred to the item of £1,200 spent upon trying to obtain the pro- 
visional order for the City. He said that with Mr. Leon as chairman 
they would not be likely to repeat such a mistake. They were not 
strong enough to secure the powers. 

The election of Mr. Leon was confirmed, and Mr. Schenk was re- 
elected. (The directors have taken no fees for the year, and they 
were thanked for this). The auditor was elected, and tbe meeting 
closed with the usual courteries. | 


The British Insulated Wire Company, Limited. 


Tam directors’ report for the year ended December 31st, 1899, to be 
submitted to the shareholders at Prescot, Lancashire, to-day, Feb- 
ruary 16th, reads as follows :—'' The directors herewith submit the 
balance-sheet and accounts for the year ended December 31st, 1899. 
The gross profits for the year amount to £92,653 15s. 5d , from which 
has to be deducted administration, legal expenses, fees on patents, 
and interest on debentures, amounting in all to £22,192 193. 54, 
leaving a balance of £70,460 16s. This amount has been charged 
with deprecietion of buildings, plant, and machinery, according to 
scale, £10,957 12s. 3d.; amount written off patents, £5,000, leaving a 
balance of £54,479 3s. 9d. Adding to this the balance of £1,994 
бз. 11d. brought forward from last year's account and the transfer 
feesof £90 4s. 6d., there remains a balance available for dividend of 
£56,557 14s. 2d. The following dividends have already been paid, 
vis., dividend on preference shares, £10,124 193. 7d.; and interim 
dividend for the balf-year ending Jane 30th, 1899, on the ordinary 
sbares at the rate of 10 per cent. per annum, £10,C00 ; leaving a final 
balance of £36,432 14s. 7d. The directors recommend that a dividend 
of 15 per cent.cn the ordinary shares be declared for the year, 
which after deducting tbe interim dividend will leave a balance cf 
10 per cent. to be now divided. This will absorb £20,000 and leave 
a balance of £16 432 143. 7d., out of which the directors recommend 
that a bonus of 5 per cent. be aleo paid to the ordinary shareholders, 
and the balance of £6,432 14s. 7d. carried forward. Daring the year 
12,500 preference shares completing the authorised capital bava been 
offered and subscribed at £6 per share. The buildings of the new 
copper wire works are completed, and are very nearly equipped with 
the necessary plant and machinery, and are expected to be working 
witb in the next few weeks. This extention will afford greater 
facilities for the rapid execution of orden. The results of the year's 
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satisfactory, and it will be seen that there 
have been 5 during the year to the purchases and out- 
ess, the and plant, and the amount of 


copper mille, it is absolutely necessary to provi 
additional working capital, which can at orca be profitably employed. 
the retiring 


directors, being eligible, offer themselves for re-election. Mesers. 
Ohalmers, Wade & Co., the auditors, also retire, and cffer themselves 
for re-election.” 


An extraordinary клем meeting to consider the following reso- 
lu'ion will be held after the ordinary mee ing: 


That the capital of the company be increased to £1,000,000 by the creation of 
120,000 new shares of £5 eacb, and that 60,000 of such new shares shall be 
ordinary shares, and the remaining 60,000 shall be preference shares, conferring 
on tbe holders thereof the right to a fixed cumulative preferential dividend at 
the rate of £6 per cent. per annum on the capital for the time being paid up 
on such shares, and such preference shares shall rank, both as regards capital 
and dividend, puri passu. with the existing preference shares of the company, 
but in priority to the other shares, and shall not confer any further right to 


participation in profits or surplus assets. 


St. James’ and Pall Mall Electric Light Company. 


Ма. Warrer Laar ed at the annual meeting of this company 
on Tuesday last, at the offices, Oarnaby Street, W. After 


Mr. Leaf said that the last had one of rapid growth, the 
polioy of the reduction of the price of current announced last year 

ving fully answered the expectations of the board. Ia place of the 
diminution which some more timorous spirits predicted, the revenue 
showed a growth of £7,723, or 11 per cent. The lamp connections 
during t'he year were the equivalent of 21,897 8-0 р. lamps against 
16,026 for 1898; 1898 was somewhat below the average, and they 
might more fairly compare the increase of 1899 with the average 
increase, for three 


ment, not merely to have kept up an uninterrapted supply 
of smokeless Welsh coal, bat to have the nominal increase 
of only ;j,*h of a penny per unit, viz., from 1:053. to 1:964. Praise 
was also dae to the «ffiosstaff under Mr. Walker; for them, too, the 
year had been exceptionally bard and anxious Three matters of 
vital importance had them all employed during the year. 
Firstly, there was their B 

sition of land adjacent to the station. It was proved to the ratis- 
faction of the Parliamentary Committees that it was necessary that 
these powers should be granted. Parchase of land under Parlia- 
mentary powers wae an expensive process. They bad had to face i’, 
and any heritation would have had to be paid fora handredfold, not 
merely in money, bet in losing the confidence of their customers. 
They entered into possession of land, and were leaving no stone 
unturned for the new buildings to moet next winter's demand. This 
large extension was absolutely necessary, if they were to meet the 
demand of their customers. They had a right to expect the cordial 
support of their customers’ representatives on the local authorities 
with 4 they rag ive gus Those reer воре had 
very large powers y the company ts operations, but 
delay was very costly, and any want of goodwill could, in 
the end, only result loss to the consumers, by putting off 
the day for further reductions in price. They had had to 
pass through Parliament a second Bill in conjunction with 
their neigh the Westminster Company, to provide a station 
outeide the parish to meet demands for many years. They bad been 
able to prove their cise to the satisfaction of Parliament, and 


posed fo acquire a site in bone. N ons were in 
progress, it would be impolitic to enter into details. They 
wanted to ensure m the demands for many years to come. The 


issus of new shares went off without a hitch. Since the assets were 
closed the Яса! instalment had been paid, and there was in hand 
£76,000 reserve. The new extensions in Marshall Street and Mary- 
lebone wc uld require more money їп the future to them througb, 
and the question of finance would occupy them serio for some time 
to come. They were watching the state of the money market, and 
would cnly make an issue on terms which would best safeguard the 
shareholders’ interests. Not only were they carrying forward a lerger 
balance than for 1898— which was no more than prudent in view of 
the present state of things—but they bad written off a larger sum for 
depreciation. That provision of £12,000 was not too large, and they 
might, he hoped, be able to irmrease it more in proportion to their 
capital expenditure in future. It had to cover many things, including 
the poseibility that invention might make it at any time to 
alter their plant, even though in running order. They had written off 
two items in their otherwise unassailable accounts, vis, the cost of 
the artesian well and the three-wire license. This license bad expired, 
and it r not be regarded of any value as an asset. It was pro- 


posed the auditors’ remuneration from 75 to 150 guineas. 
The lower was fixed when the revenue of the company was 
lees than what it is at present. They had arranged to pay for six 


in Parliament for the compulsory acqui- ' 


Reservists who bad gone from their employ to South Аша half 
wages to their families, and to reinstate them on their return. 

The CHAIBMAN moved the adoption of the report, and the байыз 
tion of dividend and bonus. 

This was seconded by Bir Јони Monnis, and carried unanimously 
after several questions had been asked and answered. 

Mr. Fry said that they had committed themselves to heavy capital 


it would cost to put up buildings, 
large station, was it ne 


In reply, the ОнлтвмАН said with reference to the Great Central 
Railway arbitration, the railway had the power to hold the money 
back for nearly another 18 months (Jaly, 1901). The directors never 
concealed that the lors of that site was an unfortunate affair. They 
might have two sites on their and with reference to that 


uding land, buildings, and plant, £2, 
from £100,000 to £120,000. That was an approximate 


The retiring directors and auditors having been re-elected, a vote 
of thanks closed the meeting. 


The Bristol Tramways and Carriage Company, 
Limited. 


Тиз directors’ report presented to the meeting at the Grand Hotel, 
Bristol, on Wedneedag, reads as follows :— 


The directors have pleasure in submitting to the shareholders their ri 
with a statement of the accounts, for the year ending December 8184, 1899. e 
gross receipts for the year amount to 4158.727 19s. 6d., and the working and 
general expenses and renewals are £106,298 16s. lea vi а net revenue of 
£060,494 8s. ба. The following amounts have already been ributed, viz.:— 


Interim dividend at the rate of Seren per cent. per annum (free 


of income-tax) for the balf-year ending June 416.70 16 8 
Interest on 4 per cent. mortgage debenture 
, Stock, and temporary loans Be .. £6495 9 0 
Dividend on 4 per cert. preference shares and 
interest on calls in advance .. a . . 1,884 13 1 71 U 1 
ЕЕРЕЕ , 
And it is proposed to appropriate the balance as follows :— 
Dividend for the half-year at the rate of Eight per cent. per 
annum (subject to income-tax) .. И v: 25 T 19,988 6 8 
To carry to reserve and renewals funds:— 
Contingencies .. x is i » ..£5,000 0 0 
Leased premises redemption a .. 500 0 0 
Electrical renewals .. i Ж T . . 1,000 0 0 
Permanent way renewals .. id - .. 700 6 1 
7.200 5 1 
250,94 8 6 


With the amounts thus set aside, and interest on investments, the reserve 
funds will be increased from £80,883 18s. 1d., at which they stood at the ocorre- 
sponding period, to £90,444 11s. (ай, and the company's investments from 
475,091 12s. to £57,488 3s. 84. The receipts from the tramways department show 
an increase of £7,799, and those of the carriage department an increase of 
£4,708. The total number of passengers (excluding postal riders) carried 
during the year on the company's cars and omnibuses was 25,990,906. The im- 
portant works in connection witb the extension and reconstruction of the 
tram ways, and more especially the conversion of the entire system preparatory 
to electrical working, bave continued to engage close attention da the past 
year, and satisfactory progress has been made in every department. Ten and 
& half milee of new lines bave been laid, and 164 miles of horse tramways recon- 
structed with girder rails and copper-bonded, leaving 10 miles of track still 
requiring to be done to complete the permanent way. The oable conduits have 
been laid for a length of 104 miles out of a total of 12} miles, and the major 
portion of the requisite street standards and overhead equipment have been 


‘erected. The foundations and harbour wall of the central power station having 


been finished in November last, the erection of the building is now росы 
expeditiously, so that it will very shortly be sufficiently advanced to admit 
the installation of the electrical and steam plant. Similar good is 
being shown with the building of the new depóte, those at Brislington and 
Bedminster approaching completion. All efforts are being generally directed 
to the introduction of electrical working over the completed undertaking in the 
course of the ensuing summer. As indicated at the general meeting in Febraary 
last, the extension to Arno's Vale, and the sections of the system serving 
Totterdown and the joint railway station in connection with both the катта 
centre and Old Market, were converted from horse to electrio traction in Jaly 
last, and have been in successful operation since that time, with resulte that 
fully justify the directors’ anticipations. The new issue of preference shares 
sanctioned at the last general meeting was allotted to the shareholders and fully 
subscribed. It will be seen that the expenditure of capital during the year bas 
amounted to £236,000, and when it is remembered that nearly the whole of this 
sum is in respect of new works which are for the present unproductive, but that 
nevertheless the interest and dividend charges are borne by the current 
revenue, the result of the year’s working cannot fail to be gratifying to the 
sharebolders. Mr. Willlam Butler, director, and Mr, Solomon Hare, auditor, 
retire at the ensuing meeting, and offer themselves for re-election. The divi- 
dend warrants will be posted to the shareholders on February nd. 


Cambridge Electric Supply Company, Limited. 


Tux directors to be presented at the ordinary general mest- 
ing, to be held at the offices, Thompson’s Lane, Cambridge, to-dsy 
(Friday) at 12 o'clock noon, reads as follows : — The directors submit 
herewith a statement of the income and expendi 


23. The number of units supplied has been 298,392, an 
increase of 38,085, or 14 per cent. Iu spite of the large increase in 
the price of ooal, the cost per unit sold for this item has been 
reduced by over 8 per eent, To meet the growing demand for elec- 
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tricity in the town it has been necessary to largely increase the 
machinery in the engine room as well as the mains and transforming 
apparatus in the town. А new 500. Kw. dynamo and a fourth boiler 
have been installed, which it is expec'ed will effect some saving in 
the expense of coal and labour. The capital outlay for the year has 
been £12310 6s 2d. The supply mains now extend along 8} miles 
of street. The compsny, after paying all charger, placing £250 *to 
the reduction of preliminary expenses, £750 to depreciation account, 
and £150 to the credit of suspense account, bas a balance of 
£3,766 114 2d., which, added to £123 11s. 91. brought forward from 
year, makes £3,890 92s 11d. An interim dividend of 
£1,176 1s. 10d. and interest on temporary overdraft £68 3:. 51., have 
already been paid, leaving a net balance of £2,645 17s. 8d., out of 
which the directors recommend the payment of a dividend of 41 per 
dent., making, with 24 per cent. already paid, 7 per cent. for the 
year. This will absorb £2,412 163. 4d., leaving a balance to carry 
forward of £233 Is. 4d. The Hon. O. A. Parsons retires by rotation ; 
be is eligible and offers bimself for re-election. The auditor, Mr. 
Arthur Ratter, also offers himvelf for re-election.” 


Е 


Westminster Electric Supply Corporation, Limited. 


Tun report to be submitted to the annual meeting at 
кош Place on Wednesday, February 918, at 11 o'clock, 
reads :— 


“The board of directors have pleasure in presenting their report 
and the accounts for the year 1899. The sapply of current on 
Decamber 31st, 1898, wae provided for the equivalent of 339,986 
lamps of 8.0.P. On December 31st, 1899, there were on the books sn 
equivalent of 421,445 lamps. The actual additional lamps applied 
for ard connected during the year was 54,691. The balance of 26,7 
lamps ts the results of a re-examination of consumers’ connec- 
tions w has been made during the year, and which showed that 
the number of lamps connected was, to this extent, in exocas 
of those which had been originally applied for. At the present 
time there are on circuit the equivalent of 427,322, and applica- 

have been recoived for a further 8,951 lamps of 8 ор. 
The length of roadway in which mains have been laid now exceeds 


j 


bas been completed. The Bill for a jon supply station outside the 
areas of the St. James and Pall Mal 
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Limite d), promoted for the purpose of obtaining a central station for 
supplying energy in bulk to h companies received the Royal 

Assnt in August last. This has become nece 
rapid increase of the business of the corporation. siderable pro- 
p has been made in acquiring and developing the site, and 
ilding operations will shortly commence. This corporation 
and the Bt. James's and Pall Mall Oompany each hold 
balf interest іп this undertaking. An interim dividend, 
at the rate of 10 p per annum, for the half-year ending June 
Joch, 1899, has distributed. After allowing for reciation, 
daking fund, &., the net balance available for dividend is 
£34,668 1s. 6d.; the board, therefore, recommend the payment of a 
ray nea a E of 16 per бше рет каза, less ae 
е pas year, making cent. for the year endiog 
December 31st last, carrying forward a Balance of £3,773 8s. 2d. The 
directors have to record with extreme regret the death, during the 
past year, of their colleague, Sir Douglas Galton, K.O.B. In acoord- 
association, they have elected 


ance with Article 127 cf the articles of 
Osptain Bax, late manager of the corporation, to fill the vacancy, and 
Mr. Hordern, assistant manager, bas been appointed mans ger. In 
accordance with tbe articles of asscciation, two of the dircc'ors, 
J. Browne Martin, Esq ,and Lord Ampthill retire, but being eligible, 
offer themselves for re-election.” 


Waterloo and City Railway Company. 


sale of their shunting locomotive to tbe company. The 
compensation, including surveying £270, would 
accounts а The accounts for the construction 
ions, including engine xing, was not closed yet, and 
recently to expend about £2,000 in dealing more 
effectively with the leakage of water. Tnis water did not come from 
the Thames, but from the soil in which the Waterloo and City stations 
were built. It was a gravel soil and water bearing. They had been 
к) pom g over since redu 5 the pumpe 
y ofa character, now proposed to put 

er paipa; and ha engineers hoped by that means 
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to keep the tunnels free for all water. There was also an item of 
£648 for electrical equipment, and items of the kind would appear. 
They estimated that there would be a further expenditure of £40,000 
on capital account, but they did not think that sum would be 
exczeded, and if it was not, they woald have constructed the whole 
line for about £600,000, which was the sum he mentioned a year ago 
as being the likely sam. The revenue accounts showed that in the 
past half-year the gross receipts had been £13,000, and the workin 
expenses had ben £7,341. The difference in those two sums woal 
not be sufficient to pay a dividend of 3 per cent., and they had there- 
fore to go to the South-Western Company to make up the deficiency 
of £2,500. That would bring the dividend to 3 per cent. on the 
ordinary stock, and carry forward £155 to the next account. The 
work of construction was now practically over, aud the directors will 
hold but few committee meetings, and will accordingly reduce the fees 
which the shareholders voted to them, and they thought thet but 
fair and right. As they went on the amount which the London and 
Bouth-Western Railway would have to provide each half-year would 
grow less and less, until it vanished altogether. That could noi be 
arrived at until the receipts were greater, and their working cxpenses 
were less. Ia the meantime the sum so ob‘ained amounted to £6,300, 
and it was a liability which the company would have to repay when 
the difference in the receipts and expenditure were sufficient to pay 
the 3 per cent. They hoped to do batter with that property in the 
fatare—they not only hoped so, but they firmly believed so. Already 
in the past month of January they had received considerably more 
than in the corresponding month of 1809. A year tbeir daily 
average of receipts was £86, whereas in the past month it was £91, 
and a daily increase of £5 they considered encouragiog. In the past 
чыр (ar! the numbar of passengers carried was 1,769,731, as com- 
pared with 1,442,000 daring the five months of the year 1898. The 
season tickets on December 31st numbered 776, as against 454 on 
December 31st, 1898. The comparison was not strictly accurate, as 
they compared six months of 1899 with only five months of 1898, 
but the gross rec:ipts from August to Deosmbor, 1898, were £10,800, 
as against £13,300 for the pasé six months, Which compared again 
with £13,114 for the first six moathe of 1899. That encouraged 
them to «xpect better things in the future. Three additional 
entrarces had been opened at the City station in connection with the 
subways of the Central London Railway station, and these gave a 
more attractive access to the station, and they thought the satisfaco- 
tory increase in the last month's receipts was largely dae to that 
cause. | 

Lieut.-Ool. the Hon. Н. W. Олмрвигт, seconded the motio:, and it 
was carried. 


The National Telephone Company, Limited. 


Тнв director’ report for the half-year ending December 31st, 1899, 
to be presented to the meeting to be held at the Cannon Street 
Hotel on Thursday, February 22ad, at 19 o'clock noon, reads:— 
“The income accrued in of the business of the half-year 
amounts to £663,523 16. 11d. as compared with £573,707 33. 64. for 
the corresponding period of 1898, being an increase cf £89,815 18s. 64, 
The working expenses for the hslf-year amount to £359,302 14s. 5d. 
as compared with £312 482 4s. 41. for the corresponding period of 
1898, being an increase of £46,840 lus. 1d. The net result for the 
half-year Nm deducting the Post Offica royalties amounting to 
£64,176 85.) is a profit balance of £240,043 19a. 61. as compared with 
£206 888 6s. 4d. for tbe correspondirg period of 1808, being an 
increase of £33,155 13s. 2d. The rentals carried forward for 
unexpired terms of running contracts amount to £631 590 5з. 9d. as 
compared with £536,654 3s. 4d. at the corresponding period of 1898, 
or an increase of £014,936 9e. 54. Out of the available balance of 
£199,949 166. 0d. shown by tbe net revenue account (No. 3) the 
board will recommend the payment of a dividend atthe rate of 6 per 
cent. per annum. less ir oome- tax, on the first and secord preference 
shares; 5 per cent. per annum, less iacome-tax, on the ¢ prefer- 
ence shares; and 6 per cent. per annum, free of income-tax, on the 
ordinary sbares. The board also propose to tranfer £80,000 to the 
reserve fund, and to carry forward the balance of £6 199 16s. 91. 
The sum of £369,821 194. 8d. has been expended on capital account 
during the half-year in the erection of 10,000 additional exchange and 
private lines, and in the construc'ion of underground lines.” 


Central London Railway Company. 


Tan directors’ report for the half-year ended December 31st, 1899, to 
be submitted to the meeting to be held in London on 21% inst., 
states that the expenditure amounted to £325,899, the total to 
December 31st, 1899, being £3,167,884. £488,165, shown in the 
accounts as due to the Electric Traction Company, is for work done 
and plant supplied. The report of the engineers shows that much 
has been accomplished daring the past six months, aud the work 
remgining unfinished is mainly that which could not be commenced 
until the unde d portion was oat of hand. The running lines 
in both tunnels have been laid in concrete, and are practically com- 
plete. The whole of the stationsare erected up to the ficat floor. The 
company does not intend to proceed with the building of the upper 
stories at present. The booking halls and offi:es are being fitted up 
and the walls tiled. The subway at the Bank Station was partially 
opened on January 8th last. The electric lifts, together with the 
necessary machinery, are now in position at seven stations, and at the 
other six stations their construction is preceeding. At the Shep- 
herd’s Bush de; ô; all the boilers and two of the 5 
engines have been under steam. The four remaining engines 

shortly be completed. All the electric locomotives have been 
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delivered, and generally tbe erection of the electric plsnt has 
advanced to such a stage that the directors hope an experimental 
train will be running by the end of this month. A Bill, which will 
be submitted for the approval of the proprietors at the ccnclusion of 
the ordirary general meeting, forthe purpose of repealing the original 
Act relating to workmen's trains and substituting other provisions, 
will be deposited in Parliament as econ as leave is obtained. 


Blackpool and Fleetwood Tramroad Company. 


Tux balf-yearly meeting of shareholders was held in Manchester on 
9th inst., Mr. G. Richards n presiding. 

The CzHAIBMAN, in moving the adoption of the report, said that the 
undertaking was gradually earning more money, but it was neces- 
sarily subject to weather conditions. One thing which was pressing 
severely upon them was the price cf coal, and a contract which they 
had entered into for 12 months was at sn advance of 3». per ton. 

Mr. R. Н. Рвквтупсн ecconced the mo'ion, which, sfter discussion, 
was carried. 


Prospectus. 


Dunina the present week the British Electric Traction Company bas 
had in circulation a prc spectus of a further iseue of £150,0C0 5 per 
cent. perpetus] debenture stcck at £120 per cent. The issue was 
offered by the Electric and General Invest ment Com par у, and the 
list closed yesterday. The capital previously subscribed was 60,000 
£10 ordinary shares, 50,000 6 per cent. cumulative prefererce (£10), 
end £200,000 debenture stcck. 


The Fdison and Swan United Electric Light Com- 
pany, Limited.—The directors have resolved that a payment on 
account of the dividend of the current year bs made at the rate of 6 
per cent. per annum, less inccme-tsx, on the A sbares of the com- 
pany, in respect of the balf-year ended December 31st, 1699. This 
will work out at 1s. 92d. per share on the partly paid £5 sbares, £3 
paid, snd 2s. 924. per sbare on the fully psid £5 share», less income- 
tax. The dividend warrants were pcsted on Wednesday. 


Dublin and Lucan Steam Tramway Company.—Tne 
directors, in their report for the balf-year ended December 31st last, 
report that the electrical equipment is just about completed. The 
Beard of Trade inspection will take place during tbis month, and 
the running of the trains by electricity will very shortly ccmmence. 


W. T. Henley's Telegraph Works Company, Limited. 
—Bubject to audit, the dividend on the ordinary shares, payable 
March Ist, for the past year will be 15 per cent. (less income- 
fex) оао the interim dividend cf 4 per cent paid last Sep- 
tem ber. 


Held Over.— Owing to extreme pressure upon our space 
we are compelled to held over until next week various matters con- 
nected with electrical companier, inclading reports or meetings of 
the following :— Portrush and Giante Causeway Railway, Liverpool 
Overhead Railway (meeting), Scarborough Electric Supply Company, 
Kensington and Knights bridge Electric Supply O«mpany, Dublin 
United Tramways Company, &c. 


"ga TRAFFIO RECEIPTS. 


and Fleetwood Tramroad Company.—The receipts for the week 
ending February 10th, 100, were £128 11s. 10d. ; receipts for eee 
period, 1899, £143 18s. 84.; aggregate for half-year to date, 4669 11a. 


The Bristol Tramways and Carriage Company, Limhed.—The receipts for the 
week ending February 9th, 1600, were 22,362 1s 9d.; corresponding 
period, 1819, £2,856 188. 9, ; increase, £5 8. Od. 


The City and Bouth London Railway Compsny.—The receipts fer the week 
ending February 11th, 1100. were £1,149; ditto February 12th, 1899, £1,119; 
increase, £30. Total receipts for half-year, 1900, to date, £6,789 ; correspond- 
ing period, 1899, £6,771; decrease 482. Miles open, #4. 

The Dover Corporation Tramways.—The te for the week ending 
February 10th. 000, were 2141 1s 14.3; February lith. 1099, 
£141 26, Id.; decrease, ls. Total receipts to date, 1500, £697 6a. 8d.; 
corresponding period, 1899, 4858 Os. Ed.: increase. £44 bs. 7d. Miles 
of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,924; 1899, 4,245. 
Number of cars, 1900, 11; 1899, 11. 


The Dublin United Tramways Company.—The чнага. for the week ending 
Friday, February 9th, 1[00, were as follows:—D. U. T. Co., horse cars, 
£66 Id.; ditto, electric cars, £2,644 бв. 7d.; D. B. D. Co., electric carr, 
£545 On. 4d, ; total, £8,245 148. Od.; ocorre ding week last year—D. U. T. 
Oo., horse cars, £1,771 68. 3d.; ditto, electric cars, £845 148. 10d. ; D. B. D. Co., 
electrio cars, $6584 бв. 4d.; to 28,201 бв. 6d.; increase, £44 7s. 7d. 
Aggregate to date, £19,787 128. Bd.; aggregate to date last year, £18,227 
8s. 9d.; increase to date, £1,560 Bs. 114, The mileage worked is 42 miles 
electrically, 2 miles by borses, as against 18 miles electrically, 26 miles 
by borses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
February 11th, 1600, were £446; February 15th, 1899, #840; increase, 
£106. Nomber of cars, 1900, 28; 1899, 15. Total receipts to date, 
1900, from April Ist, 1899, 426.160: 1599, from June 29th, 1898, 48,502. 
Miles of track open, 1900, 19; 1599, 64. 

The Liverpoo! Overhead Railway Company.—The receipts for the week ending 
Febru lith, 100. amounted to £1.44: corresponding week last year 


21.228 Increase. £121; total from January Ist to date, £8,897 ; correspond- © 


ing period, 1899, £7,156; increase, £1,141. Miles open, 6°57 chains. 


The South Staffordshire Tramways Company.—Tbe receipts for the week 
ending February 9th, 1900, were £584 128. 84.; February 10th, 1899, £688 
ое ла. Aggregate receipts for 6 weeks, £8,548 14s. Id.; last year, £8,449 


STOCKS AND SHARES. 


Wednesday Bvening, 

Тнв war occupies all men's thoughts in the Stock Exchange just м 
it does outside, and business keeps as quiet as ever. When in even 
the mining markets large firms of jobbers confess to booking a mere 
balf-dcssn bargains a day, it is not surprising that the more stolid 
departments should remain quiescent. But to the industrial and 
commercial markets of the House there seems to be a good deal of 
attention turning, and some Stcck Exchange prophets are predicting 
that the next upward move in prices will come to these sections 
It it does, the electrical supply market should be well to the fore in 
the revival, prices in most cases baving now attained a fairly low 
level, which might reasonably be improved upon if the money market 
beccmes easier. This Jatter condition, however, is largely dependent 
upon the action of the Government in raising the 13 millions «terling 
which was asked for in the Houses of Parliament last Mcndsy. 

Cordial satisfaction is expressed that three of the leading eupply 
companies—the Westminster, Kensington, snd Charing Oross—have 
succeeded in raising their current dividends above those of the corre- 
sponding period in 1898. Ohs:ing Oross old snd new ebares are now 
quoted at same price. The price of Wcstminsters has diopped 10s, 
while Notting Hills have added the same amount to their quotation. 
A good deal of interest centres round the City of London announce 
ment, which bas not been made up to the time of writing. As we 
remarked a week or two ago, the general opinion is that 3 or 4 per cent. 
will be declared, since it was not until the middle of the company's 
half-year that the directors reduced the price of the electric current, 
Chelsea Debenture stcck bas been wanted by a small buyer. Lendon 
Electric Supply remain a dull market. The Ordinary have not 
recovered from their last weck's fall, and the Preference at 4} show 
another decline of 3. | 

Tramway and kindred shares are showing а little more Ше, 
although not to the same extent as in Paris, where new companies 
for electric tramways in connection with the coming Exposition are 
being turned out- on рарег—етегу day. British Electric Traction 
shares are steady, the Ordinary being 16 to 17, snd the Preference 
tave recovered the dividend which was deducted from the quotation 
last Friday. The company bas cffered its shareholders а new issue 
of 2150 000 5 per cent. first debenture stock at 120, the money being 
required for electric tramway extension in all directions. We hear 
whispers that the company is preparing to shortly invade the Oon- 
tinent, By the way, we may mention that a new issue of second 
Debenture stock by the Buenos Ayres and Belgrano Blectrio Tram- 
way Company isin contemplation. The scheme is still in nubibus, 
but we should not be greatly astonished to hear of an emission of 
£120,000 second Debentare stock at 973. Naturally it will not im- 
prove the price of the company’s shares forthe time being, but on the 
figures of the last report the Buenos Ayres and Belgrano should be 
easily able to bear the extra burden. The new capital will, of 
course, soon become reproductive if the directors’ hopes are 
realised. 

In the electrical railway market City and South London Ordinary 
stock has gained the amount of dividend which came cff on February 
9tb, Waterloo and City achieving the same distinction. For the latter 
ttock there came forward buyers at the end of last week, an impression 
getting about that the current half-year will see the Waterloo and 
City Company able to stand more self-reliantly. Considering the way 
in which coal, wages, and material are incroasing in price, we are 
afraid that the London and South-Western board have not got rid of 
their bantling’s necessities yet. The Central London's report caused 
no change in the price, bat the 5 hope that by the end cf 
February an experimental train be running has awakened fresh 
hopes in holderw breasts. Up to the end of last year the capital 
expenditure came to over three million pounds sterling. Not antil 
this company gets to work is there likely to be much activity in 
d.velopipng the electrical departments of the two underground lines. 
although both are now making progress with regard to the 
new traction power, particularly the Metropolitan District. Tris 
ccmpany was one of the very few in the home railway list that suc 
ceeded in improving its dividend distribution for the latter half of 
1899, although, of course, tke O.dinary stock got nothing, and under 
existing circamstances is never likely to do во. 

The telegraph market has been mainly noticeable cn account of a 
drop in Anglo-American stocks. To the surprise of the market, & 
dealer began the other day to offer old Anglo," £ e, the Ordinary 
stock, which is not very extensively dealt in as a rule. The weakness, 
however, is quite na&'ural, having regard to the run upwards 
of the various atccks before the declaration of the dividend. If 
frequently bappens that excited anticipation of a dividend is followed 
by a dull time sfterwarde: this is the inwardness cf the drop in 
Anglo-American issues. Eastern Telegraph де: criptions are all a 
point higher, but Chinas do not move. Globe Telegraph sud 


T. ust Ordinary, to whose prospects we were directing attention last 


week, are 4 higher. National Telephone shares sre weaker, despite the 
usual 6 per cent. dividend. The severe weather is entailing heavy 
expense upon the company for repairs and the like. Manufacturing 
shares are lifeless. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


NAME. А | Quotation, Qu week 
— Share. the last three years. Feb. 7th. Feb. 14th. Feb. 14th, 


1807. | 1896. Highest.| Lowest. 
110,900 African Direct . 4 y 4 Бе eee eet өөө soo 99 —103 99 — 108 өөө өөө 
25,000 F eee 8 — 4 8 BE 4 ooo ove 
126,000 do. 5 са Debs., Nos. 1 to 1, 250 Red, TID ТТ. 85 шас 90 85 rams 90 ee eee 
875,620 8 Telegraph kas ВРА coe |8 8 73/6 | 65 — 68 63 — 66 xd| 65 Bá 
8,062,240 Do. do. 69, Pre... . . Stock 6 & 16% 16 % 116 —116 114 —115 ха 116 | 1143 
8,063,140 Do. do. ‘Deferred... .. 0 vg, pee e1 7. 162— 1 [19—715 xà 1% OH 
44,000 с ра» Nos. 1 ю 44,000 eee өөө 900 oes 4 eos ee 2— 8 276 eee 
10,000,0006 Oable : e | 


1,993,521 і Do. do. саз, Std boerke % Deb. Stock Red. В TT] eee 102 —104 102 —104 1033 108} 
234,860 | Consolidated Telephone and Manufacturing 1} age i i ee iss 
16,000 Cube Telegraph ... [11] e [11] eee eee eee 7 eee 9 — 10 9 — 10 
6,000 Do. 10 % Pref. .. en sei ET m 10 |10 woe |19 — 20 19 — 20 
Spanish ve ee [TI ee 4 [TY] 4 = 5 4 — 5 
80,000 Do. do. us Debs. ИІ eee ee eee 101 —106% 101—105 
60, 710] Direct United States C iui as 33% 31 8 Ф 1 13 114— 111 116 
120,000 2 West India Cable, € a ca Reg. Deb. iss jas RN * | 99 —102 99 —102 
4,000,000 — ay . „оо 7 95 | 7 Ф 158 —158 |154 —159 | 159 | 156 
1,796,000 Do. eee eee 000 eee e 98 —101 98 —101 1 994 
1,453,268 ро. 4 Lot. Deb. Arcu Red. .. e. [Stock] 4 e |116 —120 |116 —121 119 
360,000 | Eastern Extension, Australasia, and China Telegraph ... | 10 | 7 . [164—168 151— 162 | 18 | 157% 
16.3001 Do. 595 (Aus. Gov. Bub.) 1 Deb. 1900, red. ann. 100 | 5 % 99 —108 99 —108 * 
X dex рач 506 — 0 100 5 100 —108 100 —108 
$30,000 ро. 4 8 aii AP 4 117 —123 116 —120 20 
17.400 == алд African 59% Mort. Deb., 
: 1900 red., oa. 1 to 3,848 “ 8 Ж “ 
24,500 Do. do. ‚ 2,844 to 5, oes is eee 
800, 0003 Do. Mort. Debs., Nos. 1 to 8,000, red. 1909 T 100 —108 |100 —103 . os 


800,0001) Do. 4% Reg. Mt. Debs. (Mauritius Sub "18,000 


do. 
180,237 lobe ИСУ eee oe 00е eee 006 11 — 11 11 — 11 116 113 
Do. do. 6 Pref. cence, oo б 154— 16 rm T 15H 158 
86,300 and uda within Ф 1% M $o 1,200, , } 100 eee 99 —103 99 —102 see LII) 
17,000 European Telegra Ty) өөө өө өөө өөө 10 eee 49 — 58 49 — 53 00е 
100,0 UL London a — 6 Ф Debs. eee 006 6 5 TT 108 —109 106 —109 m eee 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 73,680... 2 21 i E Кы pow 
86,492 Do. do. 5 Nos. 1 to 96,492 4 5 1 1 - 
490,000 National Telephone, 1 to 460,000 eee eee өөө eee 6 6 53 — 56 5н 
15,000 Do. 6 Oum. 1% Pref. eee oe eoo 6 6 14 — 15 14 т=н 15 eee 
15,000 Do. 6 4 Oum. And Pref. 6 6 14—15 |14—15 14486 
360,000 Do. 5 ооо 5 5 б б 58) 53 
1,899,471 Do. 4 Deb. Stock Red. 9i 34% | 98 —100 | 98 —100 | 994 972 
171,004 | Oriental Telephone » Nos. 1 to 171,504, full: 5 $— 1 sus - 
1000001 Pacific and European Tel., 4 9, Guar. Бере, 14510 4 101 —104 [101 —104 - 
11,889 Reuters eee coe eet eec eoe eee 5 oe 7 == 8 7 = 
E U Trust eee 606 eee eee eee * * 124 —129 aE 125 TT 
nited River Plate Telephone 5 6 44— — 5⁴ TD eee 
16,639 Do. do. 5% Oum. Pref. Nos. 116439 в e | 4— i 4— 5 | 5 |... 
179,947 Do. do. 5 De Debs. ... „ s 108 —106 103 —106 . 
300,000 West African . V eee Ф 96 —101 98 —101 
80,008 West Coat ol America, ов. 1—90,000 and. ту ове 1 1 e өөө 
150,000 Do, do. 4% Debs., 1—1,500 . Sub. - 100 —108 |100 —108 eo 
889,731 Western and oe 10) —104 100 2104 eee 
76,000 Do. E ф, Debs. ind series, 1906 eot eee 106 — 1090 108 —109 eee 
86,821 | West India and Panama - g . И KE 1 IN so 
34,5608 | Do. do. do. 6 9 Cum. Ist Pref. ... 6 . 
im ES giants iic xo ыы | = | = 
› 106. — T eee 
158,1001) Western Union of U.S. А. 0 95 Seer. Bonds . 8 98 —108 98 —108 - * 


ELECTRICITY SUPPLY COMPANIES. 
ire Kensington Misc. 14. Bap, Ord, 101 190817 $74 6%) | 7— 8 1 
Poo. 7 T Oum. Pref... 51$ vxori e" 


быны Orem and haad B 5 7 5 8 19% 111 10 — 11 104) 10 
Do. . do. do do Nos. $0,001— 50,000 b esc 10 11 10 = 11 e 
Do. do. 447 um. Pref. d 6 в% eee E: 83 af 5$ . 
Do. da. ab,” J Deb, Btook Red... 4*3 „. 109 —111 110 —112 
City of London Nlectrio Lighting, Ord. 40,001—100,000 ... | 10 10 & | 6 10g— 11 |104— 11 | 108 
Do. 5% Deb. Stock, Brip. (iss si £116) all paid 5 Ж; 122 —127 133—127 
County of & Brosh Prov — Ord —40,000 | 10 asl 94— 103 | 9—1 103 | ... 
Do. do. do. 69 Pref., 40,001—60,000 | 10 6 % 6 9, 12[— 183 | 13]— 1 
De. 4495 Deb. Btock, Prov Certe (all paid TII TT 108 -— l1 108 —111 111 
Idmundsons Elec. Oorp., Ord. Shares . ... 8 5 7 € | n 5i 44 -— 
do. do. 4% Ist Mt. Db. Sn Bá. Stock 101 —108 101 —108 
шы шан ep i аа акы ашата 
Ро, , First Mortgage кА Btook | ... 4% ө aor * —117 1114 117 
о. ort. Deb. Stoo 55 = 964 
baud c NE 5 
Bt. James's and Fall кн Electric Light, „ Г dn is DIE rum = |15 —16 | 16 | 15) 


ae 2001 b 40,0 
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SHARE LIST OF ' ELBOTRICAL COMPANIES—Oontiwed, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present NAME, dr f notation pes n oid j 
Issue. share e last three years. eb. 7th. Seb Mi. | Feb. 14th, 1900. 
| 1897. | 1898. | 1899 Highest. | Lowest. 
65,000 шош shares, Nos. 1—65,000 ... des si 1 | 10 ... РУ — 21— 8} sae ae 
90,000 4} Ф lat Mort. Deb. Stock Bed. eee [TI] Stock eee I өөө 95 —100 97 —102 | 100 9:2 
80,000 British Blectric Traction 10; ... 69$ . 16 — 17 16 — 17 16g | ... 
80,000 Do. со t Cum. Pref. 80, 001 60,00 10 eee eee eee 181— 182 134— 134 xd 184 18H 
200,000 Do. . erpetual Debenture Btock . ^. Stock six . 125—128 |125 —128 es E 
45, 000? T British Electric Works СА $ Gare £1 shares, 50,001—95, 000 ima vs "T H- ly, | 1— 1j et 
50,000 |t Do. do. 6 Ф Cum. Pref., 1—50,000 . iss ae sis — 1 1— 1 ‘ae 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 see 5 „. | 20 Ф| 18 — 14 18 — 14 i 
27,500 Do. do. 6 9 Соп. Pref. Nos. 1 to 27,500 . 5 ei 985 6 — 6 — 6i 63 * 
90,000 | Brush ‘Heol. Enging., Ord., 1 to 90,000  .. 8| 8 $ 5 ә 1$— 2 1$— 2 1H 3 
90,000 Do. . do. Non-cum. 6 Pref., 1 to 90,000 2; 6 6 P 23— 2 2à— 21 
125,000} Do. do. Perp. Deb. Stock eee Моо! ... a „ 110 —115 110 —116 à 
60,000 Do. do. 2nd Deb. Stock Red. [IY Stock TTI ec 102 —105 102 — 106 eee eos 
20,000 | Callender'a Cable Construction shares, Nos. 1—20,000 ... Б | 124% 15 P ... | 188— 14 — 144 181 | .. 
20,000 Do do. 5 Ф Cum. Pref. 5j a өз 6 51— 6 58 
90,000 Do. do. 41 95 1st Mort. Deb. Stock Red. Stock} .. ET ww. 110 —115  |110 —116 11 T 
213,533 | Central London Railway, Ord. Shares T ses oe | lO] .. 088 re 93— 10 91— 10 10 94 
61,088 Do. do. Pref. half-ahares 22s "m 5 ..: asa a 44— 5 44— 5 4j | ... 
71,447 Do. do. Def. do. [II eve ees 5 еее ee 44— 5 44— b es? 
855,000 | City and South London Railway Stock 11% 24%] 14%| 59 — 62 58 — 61 xd| 59} 
87,000 | Do. do. Ord. shares, Nos. 32,501 to 60,000 £5 10s. pd. 10 | ... “ee РА 4— 5 4— 5 885 
82,098 a sl Оо., Моз; 1 to 2 096, on Ер i ЕТ 8 | .. is ЕА 81— 4 4 
5% 1st Mort bs., to 900 
100,000 £100, and 901 to 11, 000 of 250 Red. eee eoe ry) ees 98 101 98 —101 100 coe 
99,261 dison & Swan Utd. Tl. dat, “д” shares, £3 pd. 1 to 90, 281 5| 6 6 208 2 — 2i 2— 2 28 2,5 
17,189 Do. do. ** A " Shares, 01—017,189 5 6 6 T 8&— 44 8)— 4i 4b | ... 
844,028 Do. do. A 4 % Deb. Btock Red. . 100 | ... съв .. | 93 — 95 98 — 95 "T 
112,100 | Electric Construction, 1 to 112,100 ... ae 2| 6 6 66е 23— 28 Pi— 28 24| 2 
25,000 Do. do. И Опт. Pref., 1 to 25,000 eve 2 7 7 TP — == TP TIT 
140,800 Do. do. Perp. 1st Mort. Deb. Stock e, |8 i ies .. |108 —106 |103 —106 46е 
91,196 | Elmore's Patent Copper per Depositing, 1 to 70,000 . T€ 2| e T - i— = coe 
9,6002 Hezlepe CW & Batley, 7 % » 1 to 9,600 „| 10| 7 7 .. | 10 — 12 10 — 12 ii 
80,000 Henley’s (W ay Telegraph Works, Ord. оов eee eee 5 19 14 eee 184— 144 134— 144 143 14 
12,000 Do. do. 4% 95 Pref. ect 517 7 — 6 6 к бз 
60,000 Do. do. do. 4j Mort. Deb. Stock. tock 4j И .. 111 —114 111 —114 sue 
50,000 Indis-Rubber, gie and Bes c h Works .. | 10 | 10 10 $ ... | 21 — 22 21 — 22 213 | .. 
95 ano ae „ бл: 1st Mort. Debs. | 100 | ... bea .. 1100 = 1 =e és 
,000 Way, 000 eee eee eee 10 8} 32 5 Р eon eee 
10,000 De do. Rhee £10 paid - oo | 10 y: 5 н b 18 — 18} tum 18 Sus $us 
87,850 Telograph Construction and M | 12 | 15 15 15 %| 87 — 41 87 — 41 89 | 372 
150,000 ро. 4 % Deb. Bds. Nos. 1 to 1, 500 Red. 1900 we | 100 | ... se ... |102 —105 |102 —105 i 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ee 5| .. is 9 — 10 9 — 10 : е 
20,000 Do. do. 59 Om. Prf. hia r 1 to 30,000 Т7 b| .. a EM b)— 6 b)— 6 905 n 
640, ‚0001 Waterloo and City Railway, Ord. Stock ... | 100 “i 8%] 8 1101 —104 101 —104 xd; 103 | 162 
t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Birmingham Electrio Supply, Ordinary £5 (fully paid) 8—10. enun n and Knightsbridge E!ectric Lighting, Ordinary Shares £5 (fully 


Brompton ard Kensington, 43 Debentures of £100, 101—106. , 


National Electric Free Wiring, 10s. paid. 6s.—7s. 
Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 18—19. 
Do. Pref. (£10 pd.), 10511. 
Smithfleld Market Electric, 14—214. 
* From Birmingham Share List. 


) 1234—18; lst Preference Cumulative 6 
мер кы 104—106. Dividend, 1899, on Ordinary Shares 11 */.. 
Kidderminster and District Electric, Pref. (£6 pd.), 6—6. 
T. Parker, £10 (fully paid), 18]. 


Bank rate of discount 4 per cent. (January 25th, 1900). 


MARKET QUOTATIONS, Wednesday, February 14th. 


‚ £5 (fully 12218), 7—74. De- 


This week.] Last чоек. Ind. or Deo. 


OHEMIOALS, &o. This week. Last week. Inc. or Deo. METALS. &o. (continued), 
| a | w || Oer Wio paaa priaj .. per ib, 1% me 
a Acid, E årochlorte eb eo Ў owt. En б)» ee ; er ah i eo per ton 4 £1 inc. 
| Nitric ee ee ve ows. x * ee 9 н Roa ton 484 81 ino, 
а : Se T сті. ‹ T e й (Electrolytic), Bars ; r ton £82 và 
a wn Balphurio ee eo ee per сті. eo 6 " ” . per ton £89 . 
a Ammoniac, Ва! .. ee eo pet owt. * у» . e ГА "n " r ton 485 . 
a Ammonia, Muriais (cryviel) ee рег ton 459 439 ee € p» » H. C. wire per Ib. d. " 
1 п „„ per ton 2] 497 i fEbonite Rod .. .. of por lb. j- " 
« Bl powder ee ee per ton 41 41 L] f n Sheet ee e өө per Ib. H^ LÀ 
. є Bisulphide of Carbon .. . per ton 815 15 ё я German Silver Wire .. .. der lbb. ee 
a Borax . „ „. per ton 41610 £16 10 è h Guéta-perch „„ per ld. 77 T 
a Bensole (90 */.) e c н Per gal. НА 7 is h Indie-rubber, fine „ per Ib. | 4/54 to 4/6 14d. dec. 
e а) T ee рох аг Б ws f Iron, Charcoal Sheets .. „ per ton 418 ae 
& оо зе s.» DOr £26 10 10s. inc 6 „ Pig warrants) per ton 60/44 844. ino. 
а eo ә» „% . рег ton 825 826 sé $ n according to sise per toa | From 411 oe 
ва „ White Sugar .. . per ton 881 881 ss $ » Scrap, heavy oe per ton | 70/- to 72,6 
a ро „% „% 8 ea. | ar^ x^ oe € н Wire galvanised No. 8.. par ton M 96 in 
ae ee ee Lead, Eng Ingot os ee 9. 
ane char Coen | 5e 870 intent wu 8. per boa А a 
oe ee oe ee е - ee “ о. e ee Л е ee 
a Potash, Bichromate, tn casks. . pers Fa aa i Mercury ' pef bottle 29 12 a 
@ „ Caustic (356/600)  .. per ton : d Mica (in original cases) small per Ib. 24. to 8d. РА 
a eu ee ee per ton £965 £95 [E d [1] Li] es medium per lb. 1/9 to 2/9 * 
б ванае cf Massen. . Er n 410 Pa » s Piogto Niouse ОЕ ber b. | Mi $e % ji 
ee e. or I ІД] 
& Вара, Gublzied Mowers oe Dar $06 80 46 св $ шы rolled bars & per 16. 1/1 to 1/4 m 
s Tiecovered eo e. рет ton 45 10 45 10 е р н Кы "I 2 men ger. Ib. From 1, m 
. ee per ton 25 45 „ө 5 ee ee Ber ih. 48 11 ee 
14 8755 white 709.) .. per ton 819 15 а 15 S Biliclum Bronse o Wire .. ЖАС 1 tou 05 
" Crystals ae ee per ee есут реле M du om et 
8 „ Bichromate, oaeke per lb. 92 1. 82d. . € Steel, M i in M. ee r 458 эө 
METALS, &о. 9 Tin, ae se oe ee oe per ton о #4 inc. 
Aluminium Wire, in ton lots .. per ton 8 ee 9 » foil d. ee oe ee per Ib. 1/9 ee 
E i t, in ton lobs.. per ton 819 8191 M wire Nos. 1 to 16 .. eo per lb. 1/10 Р 
р Babbitt's metat .. per ton | £85 to £145| £80to £140 | £5 ino. p White Anti - friction Metals 
в (rolled metal 9" to 12”) basis per Ib. 84. Bd. л “ White Ant” brand per ton | £40 to £70 
€ „ Tube ( ee per lb. 104. 104. à | Кага, бош * 10rb, bunte pr Ib. 1 
д T am о drawn) per Ib: A ès Í pen а n le 17 as ре Ib. 2 
" Osis ee e per . ee em [zl 
с Copper Tubes (brazed) 7. per Ib. tt E i : К PE s PR aasian, 10 10 ibs, per Ib. | 44. А | 
nas (99094890) .. perlb.| иа > | заб, 180 Ibs. wn! ао al io ' 
9 Copper Bars oo 0 per ton FT ' £88 | line. | MR Sheet Viele Montagne bod) p. t. 297 5 nett. £27 bnett.! 
supplied by Quotations e өй 
овкат ‚ Boor & Oo, f Th The, ipile Bubber, utea-Percha, and Slorts Ashby, Limi 
b The British Aluminium Company, Lid. Telegraph Works mpeny, ia peni W. T. Glover & Co. Lal. 
с Mesere. Thos. Bolton & Sons, q Meurs. ames & үш" n Messrs. P. Ormiston 
4 Moors, Р, ч: & Sons Мот, J ө ese рова Os. Loi. 
e erick Smith & Oo. ‘Моз. a Lows. 9 Bronse Company, Led, 
| Mossts. Henry O, Yoo 6,06. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE STANDARDISATION OF ELECTRIOAL ENGINEERING 
PLANT.* 


Ву R Prroy BELLON, Member. 


To the user of electrical engineering plant, not less than to the pro- 
ducer, the subject of its standardisstion is one of great practical 
importance. 

By “standardisation” is meant the general acceptance, to a far 
greater extent than af present obtains in this country, of certain 
standards of output, quality, efficiency, or other characteristics of 
electrical engineering plant, to meet ordinary requirements of usage 
for light, traction, and power. 

1. Of the four chief ients of successful competitive produc- 
tion, vis : (a) Oheap labour (not to bs confounded with low wages) ; 
(b) Cheap materiale; (c) Efficient management; and (d) Repetition 
manufacture. Much bas been said and written of the first three, 
but little of the last. And yet every manufacturer of experience 
knows that it is as influential a factor in determining not only his 
own profit, but decisive advantages to the user, as any of the factors 
of ur, materials, or supervision. In order to convince oneself of 
this, it is only necessary to consider the influence of repetition manu- 
facture upon the price and reliability of any article of common use 
—say, in our own industry, incandescence lamps and their accessory 
fitti ct of which some measure of standardisation has 
been evolved; and to reflect what, on the other band, the cost would 
be if many manufacturers or users adopted different standards. 

In the early years of an industry, experiment and development by 
trial and error are desirable and inevitable in order to ascertain the 
possibilities and limitations of the art. But as the stage of repetition 
public demand is reached, standardisation bsoomes increasingly pos- 
sible and advantageous, 

Its advance is, however, liable to be retarded by a number of causes, 
notable among which are the fclly of some producers, and the igno- 
rance of many users. 

There are always some manufacturers who think that by supplying 
a special or uniqae type of apparatus to the buyer they will force 
him into placing his fature orders with them. Hence they resist any 
tendency towards standardisation. 

There are also many buyers who allow themselves to be persuaded 
into the belief that in securing something new and different from 

, previous usage, they are doing well for themselves and giving evidence 
of superior intelligence: whereas the probability is that they are 
paying a higher ре for a less reliable article. 

There is a third clase who believe that standardisation is the busi- 
ness of the producer only; and that the user need not concern him- 
self to assist in bringing about a condition of things for which every 
manufacturer who knows his business eagerly strives. This view is 
erroneous. 

The intelligent producer is undoubtedly deeply concerned in the 
advent of standardisation; because it means for him the possibility 
of repetition manufacture—on the manifold advantages of which it 
is not necessary to dwell. 

Bat to the user, if he would only realise it, the fruits of standardi- 
sation are equally beneficial; for they involve for him the following 
advantages :— 

a) Leas capital outlay. 
b) Prompt delivery. 

c) Immunity from the risks attendant on novel designs. 

d) Full manufacturer's guarantees. 

2. Viewed from the “ patriotic" standpoint, this subject acquires 
also special significance in these days of acute struggle between 
Britisb, American, and Oontinental manufacturers for our own and 
the world's markets in electrical wares. 

The causes which underlie the ability of American and Continental 
producers to compete keenly and successfully with the British eleo- 
trical manufacturer are several, and generally outside the scope of 
this paper. Bat conspicuous among them is the fact that the former 
rave (as any one who has visited their leading workshops can ) 
attained to a degree of repetition manufacture superior to the British 


prodecer. 

This fact is so noteworthy as to constitute in itself a telling arga- 
ment in favour of increased standardisation among us; for the fiood 
of American electrical engineering plant into Great Britain is swelling 
in spite of the fact that we have the advantages of lower (on 
the whole), cheaper materials, and a longer experience of factory 
organisation. 

3. It therefore becomes important to endeavour to trace the cause 
of this preferential position held by our foreign rivals. The explana- 
tion would appear to lie in a difference of proce dure. 

According to American and Oontinental practice the producer 
determines, in a large measure, the character of the plant employed 
by the user; while according to British custom the buyer very 
generally imposes upon the manufactarer not merely a specification 
of the eads he wishes to attain, but the details of means by which 
he desires those ends to be achieved. 

This is due to the fact that under the American and Continental 
system producers largely secure outlets for their manufactures 
through the agency of powerful financial tions created by 
and allied to their interests, who are concerned simply with commer- 
cial resulte, and are content to leave the technical means of attaining 
them to the manufacturing intereste with whom they co-operate. In 
America these organisations take the form of oollossal Trusts or 
consolidations of competing interests; on the Continent that of 
Indastrial Banks. In either case there is a close relation between 
prodacer and buyer. 


* Paper read February 8tb, 1900, 


In Great Britain, on the other hand, the demand for electrical 
engineering plant in recent years has issued chiefly from local 
authorities, or from private users unconnected with any manu- 
facturing interests; and these have very naturally had recourse to 
electrical engineers acting in a consulting capacity or passing perme - 
nently into their service, to guide them in the choice of plant to fulfil 
their requirements. 

That the practical operation of this system ia the past bas зеп 

rimarily responsible for the relative absence of standardisation in 
country, with its attendant evils alike to user and producer, 
appears certain. For the vger's engineer has frequently been out f 
touch with manufacturers; and the temptation to strike out on new 
and “showy” lines, suggestive of individuality, ability or foresight, 
has, in the very natare of things, been great. The resalt has been the 
issue of specifications too often calling for wanton divergencies from 
previous practice or existing manufacturers' standards. 

The source of evil is traceable to the fact that the buyer's engineer 
has gradually overstepped the rational function of stating the ends 
or performance required by the buyer, and has proceeded to specify in 
minute detsil the means or constractional methods by which the 
required results are to be achieved, without takit g responsibility for 
the result. 

It is not necessary to adduce specific exumples in illustrati»n of 
this statement, because the author believes tbat it is one which no 
fair-minded electrical engineer acquainted with the facts will dispute. 
There is no difficulty in producing overwhelming evidence of its truth 
if such be rcquired. | 

To the same primary cause may probably be traced the variety ia 
siz» and character of tbe power units in many of the central stations 
of Great Britaino—another instance of “spleadid isola'ion" in our 
methods; for foreiga practice is at one in adopting fewer and larger 
units, uniform in siss and character from the commencement. 
Whether advantages «f temporarily re duced capital outlay and bigher 
efficiency under our system are a sufficient compensation for loss of 
intercbangea* ility and periodical relegation of plant to the old metal 
market, remains to be proved when the bille are presented later on 
and contrasted with one another. Meantime it is interesting to note 
that one result of our procedure is the comparative unpreparedness 
of British manufacturers to ccmpete with foreign producers in the 
common markets of the world as regards large units. 

4. Whether British collectivism is on the whole a more healthy 
medium than American or Oontinental private enterprise for the 
progressive growth of tbe electrical en industry is a large 
question outside the scope of this paper. We have here to accept it 
asa fact, and consider whether an evil which bas brought in its train 
is a necessary one; and if not, how it can be averted for the fature. 

Assuming, then, that the buysr’s engineer has come to s'sy, it 
would appear that a condition precedent to the standardisation of 
plant is the standardisation of the buyer's engineer. 

The fundamental fact requiring uppreciation is that standard isa- 
tion, to the greatest degree possible, is in the interest of the user at 
least as much as that of the manufacturer. | 

From ibis we шау pass on to postulate that standardisation is 
primarily the fanction of the producer and not of the user or his 
engineer, because the former is in a better position to determine, 
experimentally and by bis more intimate knowledge of the means of 
production, the direction and extent to which it is possible. 
Inasmuch as the manufácturer's success is dependent on the jadgment 
with which he creates or responds to public demand, there «xists 
always an efficient safeguard that he will not (consciously) standardise 
on unsuitable or inefficient lines. 

The user, on the other hand, is, of course, the proper judge as to 
the results he wishes to achie vo. 

It would appear, therefore, that the initial obstacle to a greater 
measure of standardisation than at present obtains would bs removed 
if the user or his engineer would confine himself to stating tho ends 
he has in view, leaving it to the producer to furnish the means 
шер they may be attained. : 

Itt rocedure were adopted, users would still retain full libsrty 
of choice between the products of different manufacturers, while the 
latter would have an opportunity (which under the present system of 
detailed specifications they do not enjoy) of undertakiog repetition 
manufacture, assuming that they have sufficient confidence in the 
substantial barmony between their designs and public requirements 
to take the risk of quantitative production. 

This system would have the incidental advantage that the produoer 
could then be properly called upon to guarantee resulte, since the 
responsibility of selecting the means to attain them would rest ex- 
clusively with him. The present custom too often imposes upon the 
manufacturer a mass of fantastic detail omanating from the brain of 
the user or his engineer, for which he is called upon to take responti- 
bility: an illogical system which can only be compared to the pro- 
рене that every man should be expected to father another man's 
с 

It may be objected that the general adoption of the course sug- 
gested would lead to stagnation in development, and that the pro- 
ducer, relieved from the constant pressure of change now exert.d by 
the user, would settle down to the perpetuation of antiquated designs 
—to the disadvantage of the public and the fetich of Progress. The 
answer to this is, firstly, that much of the change hitherto demanded 
bas been wanton and retrogressive; secondly, that competition within 
the ranks of manufacturers themeelves must always prove a sufficient 
stimulus to keep abreast of public demand; and finally, that it 
is largely by the adoption of the system suggested that American and 
Oontinental producers are snatching trade from the British manufac- 
turer in his own market. 

5. If, then, the principle be accepted that standardisstion, with 
the quslification named, is for the advantage alike of producer and 
user, we may pass on to consider how far, and by what means, it is 
capable of beneficial extension, 
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Standardisation presupposes such a substantial and sufficiently 
enduring demand for an article as to make it worth the while of 
manufacturers to incur the requisite outlay in time and money to 
achieve it. Hence, as already mentioned, in the early and experi- 
mental stages of an industry 16 is neither ble nor desirable. 
The period at which it becomes practicable is largely one for the 
judgment of ucers. But from the preceding argument it is 
evident that the user plays an influential part in hastening or retard- 
ing its advent—as is proved by the fact that stendardisation is much 
further advanced for the same character of products abroad than in 
Great Britain. This clearly indicates that it is the system in this 
country, and not the infancy of the industry, that is responsible for 
this condition of affairs. 

Standardisation, to be enduring, must proceed cn lines which shall 
be beneficial alike to the producer and user. It follows that any 
attempt to stereotype detail of design or construction must ulti- 
mately fail in its object, because such a courre will not be adapted 
to the varying manufacturing fscilities of different producers; nor 
will be mx psn to the user, since it must prove restrictive of con- 

provement and involve the buyer in paying a higher 

price for an article which the producer decline to effectively 

e. In other words, enduring mutual advantage to producer 

and buyer will only result if standardisation һе confined to ends or 
formance, and not to means or constructional detail. 

Under the term “ ends” or pire eld tte to “ means" 
ie 5 detail” would fall the following :— 

a) Bteam pressure. 

(b) Electrical pressure of generation. 

8 Electrical pressure of distribution. 

а) Periodicity of alternate current generation. 

(e) Sizes of generating stoam units— (say, in convenient fractions 

or multiples of horse-power or kilowatts). 

(f) Bizas of mains (say, in convenient fractions or multiples of a 

equare inch or other unit). 

(7) Sizes of motors; 
rar жине (o i adire караван әш, ша and incandescence lamps, 
and essential fittings» and acoessories. 

That much can be done in this direction is evidenoed by tbe esse 
electric traction, we have 


creating different “ standards” of their own apes while every 
producer would be expected to manufacture guarantee a corre- 
sponding variety of designs. 

The author understands that most of the leading electric cable 


already adopted, by agreement 
among themselves, certain standards in their own department of pro- 


lectrical Asso- 


conditions of contracts for electrical plant. Its крокет bave 
e Electrical Engineering Plant 
general 


authorities; and the outoome bas undoubtedly been beneficial. It is 
evident, therefore, that the whole subject is ripe for consideration on 
the broader basis of barmonising, by adequate representation and 
discussion, all sections of users’ interests with those of producers. 


(To be continued.) 


а 


THE LEGAL STATUS OF AN ELECTRIC 
INSPECTOR. 


1.—APPOINTMENT. 


Tux pen of an electric inspector is provided for by Section 
95 of the Schedule 62 and 63 V. c. 19. 16 rests with the local 
authority, when they themselves are not the undertakers. If the 
local authority are undertekers, however, the Board of Trade have 

wer to appoint, aod in cases where no inspector is appointed by 

e local authority, or the inspection of eleotric lines, &c., is imper- 
fectly attended to by them, the Board of Trade, on application by any 
consumer or the undertakers кее may appoint, ma звер 
appointed, “ опе or more competent ап 3 - 
tric ctors аср special order.” all county of London 
orders the County cil appoint the electric inspectors. 

A refusal upon the ground of косо appoint an inspector in 
accordance with the provisions of the above section woald be met by 
the tment of a competent officer by the Board of Trade. It 
should be noted that the appointment is strictly optional, in the first 

lace, with the local authority, and in the second place, with the 


of Trade. 
2.—DUTIES. . 


The principal duties of an inspector under the special order are 
enumerated in Section 36 of Act of 1899. They are:— 

(a) The inspection and testing, periodically and in special cases, of 
the undertaker’s electric lines and works and the зарру of energy 
given by them (e.g., as provided in Sections 39, 40, 43— 48 post). 


(b) 5 and examination of meters (e g., in accordance 
with the ер of Sections 50, 51, and 87 post). 

other duties in relation to the undertaking as may be 
of the special order or of the 


Regu 

Thus by Article (43) of the Board of Trade Regulations under tbe 
Electric Lighting Acts, 1882 and 1888 (framed in 1895) the inspector 
is to some extent at the beck and call of the consumer. 

By Section 38 of the schedule to the Act of 1899, after providing 
that notice of accidents nne loss of life or personal injury sball be 
sent to the Board of Trade, it is provided in Sub-section (3) that the 
Board of Trade may, if they deem necessary, appoint any electric in- 
spector or other fit person to make an inquiry as to the cause of 
any accident affecting the safety of the public. He may alto make a 
report as to the manner in which the regulations and provisions of 
the Acts and special order have been carried out. 


For an instance of such an inquiry, ee Parliamentary Paper, 
1895, No. 55 (City and Huston Road). 


TaSTING лир IW Orion oF Mars, &2. 


The duties of an inspector with regard to testing and inspection is 
laid down in Sections 39 to 48 of the Act of 1899. They may be 
epitomised as follows :—By Section 39 the inspector is empowered to 
test mains, after giving due notice of his intention so to do, at such 
times as will least interfere with the supply of electricity by the 
undertakers, who are not to be held responsible of any interruption 
во caused. Such testings are not to be made at any particular part of 
the lines more than once in three months. 

It will be seen that the whole responsibility for any failure in the 
supply caused by the actaof an by this section, taken off 
the un shoulders. Inevitable accident or force majeurc also 


other agent, who, however, has no power to interfere with the 
inspector in the ormance of his duties (see Section 45). The 
undertakers are bound, under penalty, to afford the inspector all 


reasonable fa ulities for makiog his investigations (sce Section 46). 
e 1 ровай, 5 Secticn 47, to make a report as to the 
result of investigations upon the following day, and to deliver 


the same to the authority or who have or has employed him. 


person 

Bhould they be dissatisfied with the report, an appeal lies to the 

Board of Trade, who may inquire into and firall e the matter. 
take in order to review 


What steps the Board of T'rade are likely to 
the 's decision are not stated in the Act. Nothing sbort of 
a second series of experiments would seem to be sufficient to enable 
them to determine whether the inspector was right or wrong in his 

B зету 40 the inspector is required ¢ of th 

y on ris req on payment of the pre- 
scribed fee (by a consumer), to test the variation in the current upon 
any consumer's premises, and make any such other investigation as 


may be for the purpose of seeing whether the xegulations 
g carzied 


are bein out. 
Кант or ENTRY. 


It does not follow from Sec: ion 40 that sn electrio inspector 
to enter upon consumers' premises unless duly authorised. Thus 
by Article 42 of the Board of e regulations the undertakers may 
authorise an in to enter upon a consumer's eee order 
to ascertain whether a lea exists on the premises, under which 
circumstances the consumer is bound to give the officer all reasonable 
facilities for carrying out the work, on pain of having the supply dis- 
continued. The inspector may also, certain circumstances, in 
addition to those referred to in the above section, inspect a£ the 
request of the consumer. 

Thus by Article 43 of the Board of Trade R 


has power 


the supply of energy to his 


consumer may, on bis application, and on payment of the prescribed 
fee, be tested for the exis de r. 


Inserorion OF Murens. 


One of the moet important duties to be performed by the inspector 
is that of certifying meters (sce Section 50). It is provided by 
Section 51 that an electric inspector on being required to do so by 
the undertekers or by any consumer and on payment of the necessary 
fee, shall examine any meter for the purpose of whether it can 
„ if so, he is empowered to certify it as fit to be 
10 

If any question arises between the undertakers and the consumer 
as to (1) the condition of the meter, (2) whether the value of the 
current has been properly ny (dae the differenoa is to be settled 
by the inspector, or if the authority are undertakers by the 
inspector appointed by the Board of Trade. At the hearing the 
персо, whose decision is final, has power to award costs to the 
successful party. 

*" Subject, as aforesaid, the register of the meter shall be conclusive 
evidence, in the absence of fraud, of the value of the supply.” 


3.—REMUNERATION, 


Where the inspector is appointed by the local authority his remu- 
neration is fixed and paid by them, Section 37 (1), the exact amount 
to be determined between the parties to the contract; it may be in 
addition to, or in substitution for, any fees which are directed to be 
paid under the special order or Board of Trade Rogulations. If, 
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however, the local authority are undertakers, the Board of Trade 
appoint the inspector and fix his salary, Ssction 37 (2). 

Та the absence of agreement, or special provisions in the order of 
the Board of Trade Rogulations, it is ропа, by Section 48, that 
the fees and reasonable expenses of the inspector shall be ascertained 
by acourt of sammary jarisdiction, or by the Board of Trade, where 
the inspector is appointed by them. If the local authority are under- 
takers, fees, &c., are recoverable summarily as civil debts; but in 
certain cases the consumers themselves may become liable to pay the 
faspector’s fees. 


TECHNICAL EDUOGATION IN AMERICA. 


Ояи of the best articles on technical education ever penned appears 
in the American Machinist, It is written by F. A. Halsey, and is 
entitled the Engineering Education of Mechanics.” It is realised 
in America that what we have often pointed out regarding the disas- 

trous results of multiple production upon the workers is true, and 
ons American writer cannot see whence are to come the shop 
managers snd foremen who have come to the front uoder past and 
gone conditions. 

Mr. Halsey insists that, despite a certain amount of succes 
achieved by the technical schools, they are based on a false founda- 
tion. Ia their earlier days a certain proportion of boys from the 
shops did succeed in scaling the fence which had been built to keep 
them out—the fence being the entrance examination. At that tim) 
the fence was moderate in height, but it has been successively raised 
higher and higher, and now it is practically impossible for any but the 
high school boy to top it. 

The American high school, we take it, is the equivalent of our higher 
grade Board Schools, a sort of continuation school for the nimbler 
minds. Yet in those old days the few shop boys were the leaven of 
bap. coe school, for they were more or less versed in shop 
m 

Mr. Halsey claims that boys who have served an apprenticaship 
should be admitted to the technical schools alongside of the boys 
feom the high schools, who alone can now find entranca over the 
fence; the shop work of the one bsing allowed as the equivalsnt of 
the school work of the other. Оле objection urged ie that such a 
course will cause confasion. No doubt it might cause somo necessary 
reorganisation, and would be a trouble to the profzssors, whose 
pedantry would be hart. | 

Another objection is that the technical school claims to be on a 
University grade, and could not be expsoted to teach the primaries 

in algebra, and even in common or garden arithmetic. 

That these ideas do prevail wo are awara. Mr. Halsey his a ready 
reply to such flimsy arguments. Нз points out that it is equally 
infra dig for a school on a university grade to teach such primaries 
in mechanical shop work as are exemplified in turning spools and 
paper weights, and yet it is such useless trivislities that are taught 
to the fresh boys from the high schools who may be mathematical 
but are not mechanics. It is, says the author, bag necessary that 
the school should teach the shop boy his simple algebra, as that it 
should teach the more lettered boy the first radiments of machine 
work. The fact is, the technical schools aim to start too high on one 
side of education, and they thereby shut oat boys whose shop know- 

experienc, and skill would be well worth the trouble of the 
school boys to acquire in return for the help that in their turn 
they could give to the shop-trained boys. The author procaeds to 
condemn the examination test of entrance as entirely out of relation 
to a boy's mechanical ability or taste, and he complains that the 
engineering scbools of the country have all been modelled after one 
ишо чт altogether ке банын sap mong gs Pag cp d 
osphere for any change to expected from them. . y 
would aim at teaching mechanics rather than teaching shop work to 
collegians, and there is very much to say on this soore. 

We do not thick the same stiffness of entrance examination obtains 
lish schools. Indeed, it has been held that our 
English boys could not possibly enter a Swiss or German technical 
school, because the entrance examinations there are much too ad- 

and that this is so тү believe, after seeing перрон» 
of the Polytechnic at Zarich an r. Halsey 
w 


We suppose it would not refase paying students, but it would 
receive as students youths who, having acquired some skill in actual 
shops, should be paid to work at the school shops. In this way cer- 
tain students unable to pay all or any fees might be partially or 
wholly self-sapporting by the work they would perform. 16 would 
never pay financially for a boy to work in the college shopa. The 

i the farther education he would acquire. 

But the teachers would need to be good men, capable of 

in actual shops, and only tempted from them 

by pay at college. We feel that Mr. Halsey has somehow got a 

sound grip of the question, and we cannot but believe that for the 

technical teaching of mechanical work the academic idea has been far 
too prominent. 

Nine out of 10 students probably are quite unfitted to take positions 
as oguen, to distinguish from a mechanic a man who should possess 
some wledge of how to apply the laws of chemistry and physics 
and be capable of understanding arguments based on such sciences, 
Machine tool work, for example—a branch of work which Americans 
have to a greater extent than any other nation—is not one 
that в for its successful pursuit a specially wide knowledge or 


a scientific knowledge. But it does demand a very psculiar and 
special kind of knowledge of the properties of iron and steel along a 
certain narrow groove, and it demands a knowledge of shop 
systems and of a peculiar clase сї men. We would, however, not urge 
too severely narrow a tr for any line of work, bat we 
would not demand too wide a knowledge or too deep a knowledge in 
an entrance examination. Narrowness has, of course, its peculiar evil 
effects. The narrowness of the American school of machine tool 
makers ie already having certain ill effects upon American productions. 
We refer to the demand of American tool makers for kindly materials 
—a demand legitimate enough up to a given extent, and one that wa 
might ourselves more fally acknowledge and meet, but in America 
the demands of the tool men have gone too far, because these men 
could see only one thing in front of them—rapid production —and all 
American stuff вой зге in that it is apt to be soft where it should be 
hard, yielding where it should stand stiff. The American Machinist 
iteel€ is beginning to recognise this weskness. 16 is, at least, an 
argument against narrowness of thought and training. 


ON THE THEORY AND PRAOTICE OF 
GETTING JOBS.“ 


Br J. W. ALVORD, M. Ax. S. O. E. 


Im recently looking over a mass of pamphlets in one of our society А 
libraries, I became impressed with the lack of attention to the very 
practical subject which I bave chosen as the title of this paper. It is 
a cause for congratulation to note the completeness and care with which 
ро неп brethren haye been тшш to lay before us, ia all possible 
etail, the methods that they have adopted, the researches that they 
have made, and the conclusions at which they have arrived after long 
and laborious study in the performance of jobs which they have 
already secured; bat when it comes to the important and interesting 
problem, how to obtain such jobs, these writers are asually more than 
modest, and if, perchance, they hint at that phase of the subject at 
all, it is with the lightest and airiest touch, or the breathing of some 
such unsatisfying and elusive ritual as: "The committees haviog 
placed the matter in my charge,” or being consulted by the presi- 
dent of the company,” or that still more common aad untatisfantory 
ке, “The writer bing called in at this jancture to undertake 
the work," 8). 
I have enjoyed reading such phrases as those for many years. They 
appsal to my imagination. In my mind's eye I could see a committee 
of solid and inflaential citis zus, after long and profound consultation, 


coming to my professional brother's о оз in a body and solemnly— 


one might almost say reverently—“ placing” the matter in his charge, 
unreservedly and fully, and with a simple and childlike confi іепое that 
in восок they had fally ensured the brilliant success of the proposed 
un g. 

In the course of years of expectancy and yearning for jobs—and 
more of them—such delightful experiences as these have been 
somewhat fow in my own career, and when the remotest similarity 
to the examples given have actually occurred, the experience has 
left me in a stanned condition of mind. In earlier years I naturally 
felt with humility that I was only clinging to the outskirts of the 
profession, hanging on to its extremities, as it were, and when I lost 
my first important salary and tried to get another, I falt a good deal 
as a cat does when it is thrown out of the upper window, and goes 
down with a rush, clawing, yowling, and grabbing at everything in 
sight, in a vain attempt to ease the situation. My inability, at that 
time, to get my claws into anything tangible made a serious impres- 
sion on me, which has only deepened with the lapse of time and the 
accumulation of experience. 

At this particular point I desire to contrast the theory of getting 
jobs with the practice thereof. You open an office and insert your 
business card in the technical papers. Then you brace yourself for 
the flood of business. Your ыо! rivals drop in one by one to 
ask how it comes on,” and incidentally to see how much your office 
furniture cost you, and otherwise assure themselves that you are not 
remotely likely, as yet, to get a job away from them. A few book 
agents vary the monotony of life, and once in a while a well-dressed 
life insurance agent makes gonr heart jamp into your mouth as you 
lead him into the inner office with every nerve braced to keep the 
{оу out of your face, as you try to assume а bored and indiff arent air. 

know of few more soul-wrenching moments than the one that 
comes when the life insuranoe man discloses his business in that 
inner sanctum. It is for this, then, that those pumping engine details 
have been scattered over the table, and books on deep and abstruse 
subjects placed where they meet his eye! A man who can pass 
through these expsriences without the freshress of his hope being 
perceptibly withered, has fitted himself for a better land. 

Bat yet the theory seems to be all right. You are a professional 
man. Your work is such as to require confidenca in you on the part 
of your clients. Oonscquently, it is indelicate on your part to pash 

claims to their notice. You feel competent to do their work. 
Lon have done it before, over and over again, successfully; bat you 


must not intrude this fact upon their notice, bnt must wait for them 


to come to you. i 
These are the conclusions I have been led to, at any rate, after long 


* Abstract of a paper read before the fourteenth annual meeting of 
the Illinois Society of Engineers and Surveyors. From the Railroad 
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years of porom of engineering literature. I take delight in the 
theory. It accords with my own sensitive nature and my retiring 
disposition. I always read articles on the Standing of the Engineer,” 
and “ Ethics of the Profession; I am especially fond, too, of Presi- 
dents’ Annual Addresses.” I consider them delightful reading. I well 
remember retarning, seven yeare ago, from a $75 trip to Braceville 
(where I had been at my own expense, to see another engineer receive 
& job), being much comforted by reading the annual addrese of our 
worthy president. 16 seemed to relax the strain of the Braceville 
episode to read of the great achievements of the engineer along the 
different lines of bis profession throughout the world, and to know 
once more that bis was the opportunity to "harness the forces of 
nature to the uses of man.” I have been familiar with that senti- 
ment for many years, but it never seemed to have the same weight 
and swing as it did on this occasion. It calmed my nerves and filled 
me with a glow of hopefulners. I felt once more a man. I think we 
cannot set too great a store on these presidente’ addrestes. 

It may be inferred from my reference to the Braceville episcde 
that I have sometimes gone out after jobs. It is with some reluct- 
ance that I am compelled to admit here, confidentially, that once or 
twice I have “run over” to a town or two, to see if there was any 
interesting and instructive work going on. І very well remember 
the first time I did this. I thought it a little singular that I should 
find, near the bait, the plain foot-prints of several distinguished pro- 
fessional brethren versed in that particular specialty. Bome of them, 
I was told, bad "stopped over" on their way to important work 
at other pointe further on. Some had been invited by a particalar 
friend, who was extremely anxious to see the important work in 
the proper bands. Nearly all fortunately happened to have with 
them some copies of testimonials of former work, which they would 
leave. The engineering of this particular job was finally let on pro- 
posals. I remember that at the letting several of us who happened 
to be in town were interviewed by the council one by one bebind 
closed doors—siz:d up, во to speak. І also remember, while waiting 
for my turn to trot, being called aside by a mysterious man with a 
wandering eye and a sinister smile, and being informed in a highly 
secretive manner that the firm of Tripod and Sight- pole had secured 
three cf the council, and that there world be no show for me unless 
I would leave the matter with bim—that he had a good deal of 
influence with the council, and wanted to see me get that work. I 
remember being much touched by his sympathy and solicitude on m 
behalf, and saying to him earnestly that if awarded the work 
would endeavour to do it well and faithfully, together with much 
more in the same strain, and net results of which, much to my sur- 
prise, seemed to cool his interest wonderfully. I noticed afterward 
that Messrs. Tripod and Sight-pole got the work, and I remember 
particularly being struck with the fact that there was a difference of 
rome 3,000 per cent. between the highest and lowest bids. It is 
natural to abuse the wily council-man for his lack of appreciation of 
engineering ability, bat it is hard to see how he can form a very high 


opinion of a profetsion whose members have such a variable estimate 


of themselves. | 

After my arrival home, I watched eagerly for next week’s technical 
papers. Now, thought I, we will have this disgraceful competition 
exposed by an able editorial on "the folly of treating brains as 


merchandise,” or “low depths of ignominy to which some town | 


“councils are.sunk.” I was disappointed. After searching vainly all 
through the news column, I found the following brief item in the 


next issue: The services of Messrs, Tripod and S'ght-pole, the well- - 


is eee of Metropolisville, have been secured by the city 
of," &oO, &c. | x 

After this, my confidence in the theory of getting jobs began to 
wane. I laid the theory on the shelf, as it were, and found myself 
compelled by urgent necessity to dit cover the practice. In tba course 
ofa numbar of years of heartrending experiences I have, I think, 
discovered a few simple rules for getting jobs which, after much 
reluctance, I have concluded to give to the profession in absolute 
confidence. They have not always worked as wellas I would like, 
but they at least give one a fair chance with other professional 
brothers, and they areas follows:— 

l. Find your job. This is quite necessary. I have completely 
discarded the theory on which I started in, that your job should find 
you. It may work once in a while, but as a rule a needy engineer 
out of work isa great deal keener hunter than a lonesome job is. 
After you have found jobs for a good many years, it is possible that 
some stray jobs may find you; bat I wouldn’t count on it. 

2. Kuow a great deal more about how that job ought to be done 
than anybody else around. There is no doubt at all but that this is 
a very im t requirement indeed in the practice of getting jobs, 
bat it is one which I feel almost ashamed to mention, and indeed 
wculd have forborne to speak of, had it not been that occasionally I 
have met enthusiastic and confident engineers eager and willing to 
lend a hand in the great work of harnessing the forces of nature, but 
a little uncertain as to the difference between the breeching and 
bellyband. This delightfal trait of ambition in our profession should 
be commended, could it only be turned into proper channels. 

3. Kuow the men who have the jobs to give. This last rule seeme 
also to ke one of those delightfully simple propositions, in theory, 
which are found so difficult in practice. The theory of the thing is 
that an engineer's reputation ought to precede him everywhere. In 
practice he is usually exceedingly glad if it willonly follow him at 
& respectable distance. 

People with jobs to give want to see you, poke your ribs, and put 
you through your paces, as I have elsewhere intimated. And if you 
would like to ba their ' hired man,” it is best for you to go and sub- 
mit yourse:f to the process as gracefully as yor can. I believe, how- 


ever, that it is quite po:sible to do all this and still be modest. There 


is no money in being bashful, but to be suitably modest, at the proper 
time and in the proper amount, is an art whose worth to the fortu- 
Date possessor cannot be over-estimated. Long years of 


experiences have frayed the edges and removed the bloom from my 
own early attempts to be modest. Yet I cannot refrain from 
referring with pride to one attempt which may prove instructive. 
In the first year of my apprenticeship the city directory man called 
at the office in which I was engaged, and asked for my name and 
designation. Naturally, I did not feel at that time that I stood more 
than upon the threshold of our great and noble pou so I 
informed him simply that I thought I might b» entitled to be called 
an engineer' assistant.” I am ata loss to determine, even to this 
day, whether this was an act of true modesty or mere bashfalness, 
but the classifier at the central office of that directory had evidently 
no difficulty whatever in placing me. He had met pretentious people 
before in his line of business, and when the directory was duly 
printed and issued, I was dumbfounded to observe the appellation of 
" fireman " following my name and address. 

It is pretty evident that the business world makes but little allow- 
ance for ordinary modesty, but it doubtless has distinct difficulty of 
its own in designating and classifying a profession which expects a 
man to drive stakes in a sewer, or paint landscapes in the cffice, or 
corner the elusive bacillus in the laboratory, or throw off a literary 
gem in the shape of a financial prospectus between meals. 


PHYSICAL SOCIETY. 


ANNUAL GENERAL Muzrine held February 97h. 
Prof. Lopar, F. R. S., President, in the Chair. 


The following officers were elected to form the Council :— 

President.—Prof. Lodge. 

Vice-Presidents (who have filled the office of president) —Dr. Glad- 
stone, Prof. Carey-Foster, Prof. Adame, Lord Kelvin, Prof. Clifton, 
Prof. R:inold, Prof. Ayrton, Prof. Fitsgerald, Prof. Racker, Sir W. 
Abney, Mr. Shelford Bidwell. 

Vice Presidents.—Mr. Blakesley, Mr. Boys, Prof. Everett, Mr. 
Griffith. 

Secretaries.—Merers. H. M. Elder and W. Watson. 

Foreign Secretary.— Prof. 8. P. Thompson. 

Librarian.—Mr. W. Watson. 

Treasurer — Pr. f. Oallendar. 

Other members of Council.— Prof. Armstrong, Dr. Atkinson, Mr. W. 
Bailey, Prof. Glazebrock, Mr. E H. Griffiths, Mr. В. Lupton, Prof. 
Perry, Mr. Swinburne, Prof. Threlfall, and Mr. J. Walker. 


Mr. ADDENBROOES asked if the Proceedings of the Society could 
be publisked with less delay. 

The Онлтвмдн promised to try and have them printed sooner. 

Prof. Lopas then delivered his presidential address оп The 


Oontroversy Concerning Vulta’s Contact Force.” Those who take a 


metallic view of the Volta contact force are accustomed to deny that 
the Peltier evolution of heat measures the local E M.F. existing ata 
junction. They assert that it measures the rate at which that same 
E.M.F. varies with temperature. In the thermo-dynamic equation 


` connecting the Peltier effect with the variation of m with temperatare, 


the к which varies is not necessarily that at the janction con- 
sidered, bat is the total E.M.F. of the cironit. The reversible heat 
at a specified junction is a measure of the metallic E M.F. located 
there. Those who say it is a temperature variation of the Е M. F. beg 
the question by locating the whole E M F. of the circuit at the particular 
janction they are considering, usually aa interface of zinc and copper. 
Ata chemical junction the E. M. F. is not purely thermal, and hence is 
not measured by the Peltier effect; it is chiefly of chemical origin, 
and is calcalable from the energy of combination of the materials 
on either side of the boundary. Ata metallic junction there is no 
such chemical potentiality. A strong current may be passed across 
a sinc-copper junction for years, and no brass is formed. It is there- 
fore improbable that the chemical affinity of sinc for copper is the 
ropelling influence which causes the E.M.F. located at such a 
unction. In showing the Volta effect experimentally, a trace of 
liquid can act detrimentally by forming a conducting bridge between 
the plates, across which the bulk of the electricity passes as the 
are being separated. The safest and clearest mode of expres- 
sing the Volta effect is that it consiste in an opposite charge acquired 
by dry sinc and copper, while in metallic contact, a charge which 
results from an Ю.М F. of fixed value, and is controlled solely by this 
E M.F. and electrostatic capacity. It is undeniable that the order of 
the Volta force can be calculated from the differential heats of oom - 
bination of the metals for oxygen, although it is doubtful whether 
it can be calculated from the heat of formation of brass. The 
op sides of the old controversy used to be called 
contact theorists and chemical theorists. Now the opposite 
sides are involved both in contact and both in chemical views. It is 
a question of which of several contacts is the effective one, and what 
kind of chemical action or affinity is the active cause. Is it the 
contact and chemical affinity across the metal junctions or across 
the metal air junctions? The opposite sides are thus metallic 
and dielectric. The metal air force is of the order volts, the metal 
force is of the order milli-volts. 

When a piece of ziac is put in contact with a piece of copper the 
oxygen atoms which surround these bodies move slightly away from 
the copper and approach sliehtly nearer to the sinc. These slight 
motions produce the whole Volta effect. All that is necessary for the 
Volta effect is the inherent film on the surface; all the rest of the 
gas is mere dielectric and might be substituted by a vacuum. - 

It was proposed by Prof. Penry, and seconded by Prof. ARMSTRONG, 
that a meeting should be held to discuss the address. 

The meeting then adjourned till February 23rd. 
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HARTMANN AND BRAUN’S WATT-HOUR 
METER.“ 


Ix apparatus such as alternate current meters, in which a 
rotating field is used for driving the movable armature, it is 
possible, as a rule, to put a good deal of iron into the strongly 
displaced eecondary field, and in this case the displacement 
may be attained in a simple manner, with the aid of con- 
nections, in which the field and current are not in the same 


The connections of the Hartmann & Braun watt-hour 
meter are shown in fig. 1, while the instrument iteelf is 
depicted in fig. 8. А 

Tn fig. 1 SAT transformer 8 is connected with both its 


Gass dw |. P 2c ud 


Fia. 1. 


coils in series with another transformer 4, in which there is 
a gap F in the magnetic circuit. A small regulating resist- 
ance w is inserted in the secondary circuit. The phase con- 
ditions are shown in fig. 2, in which о а, represents the 


primary, and o a, the secondary ampere-turns of the trans- 
ormer A ; vig кош а resultant O am coinciding in direc- 
tion with the field F of the transformer, o bı, O ba, and O 5, 
аге the corresponding ampere-turns of the transformer B. 
The secondary E.M.F&, о Sa and о s», lag 90° behind o n 
and O фу respectively. Their resultant is the total secondary 
E.M.F. The total E.M.F. at the terminals к, and Kg is 
equal to the sum of the primary terminal E.M.Fs. of both 
transformers, and is represented by o x, the resultant of 0 ғ. 
and o Ej. These are obtained by vector addition of the 
primary inductances and ohmic losses of the transformers 
taken separately. It is seen that the field oF is displaced 
more than 90° with 3 ili to the total E. M. F. о к, and by 
altering w this phase isplacement may be adjusted. 

. The speed of a metallic body revolving in a rotating field 
is proportional to the sine of the angle of displacement 
between the two alternating fields. If one of the fields is 
produced by the supply current J and has the same phase, 
and the other field is produced by a secondary current i dis- 
placed with regard to the supply current, and if, in addition, 
the lines of force of both are normal to each other and to 
the axis of rotation of the armature, the speed of rotation of 
the armature is given by 

p = CF/fnsing 
dà f? Е? 
where n is the frequency, » the difference of phase between 


the fields F and /, and c, X, ki, are constants. Since F and f 


are respectively proportional to the supply current J and the 
supply E. M. F. E, this equation may take the form, 


v= „ Eu ein? 
(6 3)? + (1 J) 7 + D 
where р is a damping term depending upon the speed. 


е Abstract} ot - article by Jobannes Görner in Electrotechnische 
Zeitsehrift of October 26th, 1899. 


— 


If, further, the arrangement is such that the self-damping 
is as constant as possible for various E.M.Fs., the power 
remaining constant, and is also small compared with р, and 
if n is constant, the speed is given approximately by the 
equation, | 

0 = K J E Bin 9. 
If for the field f an arrangement is adopted which dis- 
laces it by 90° with regard to E, and if the main current 
fas a displacement + y, then 


¢ = 90° + y, 
and the speed becomes 
0 = KJ E cos w. 
Since the power expended in the alternating current circuit 


is J E 008 ф, we see that the speed is proportional to the 
power, and the meter is correct under all conditions, 


EL 50 Umdreh.in 56 Seg" л. 4 


^d 120 Vell 
(ТТ 
fay 


In fig. 8 T is the drum-shaped aluminium armature, while 
А is the magnet of the secondary circuit, and consists of 
laminated iron. The main current coil lies behind the 
aluminium drum. The small transformer ¢ is used for 
obtaining the phase displacement of 90^, while to the left is 
а resistance for adjusting it. The damping arrangement, 
consisting of permanent magnets m and an aluminium diso, 
is in the upper portion of the figure. 


THE SPEED OF A CABLE AFFECTED BY 
THE INDUCTANCE. 


Dr. Е. Breisia has recently published in the Elektrotech- 
nishche Zeitschrift an account of experimenta carried out by 
the officers of the German Government telegraphs on some 
short lengths of cable manufactured by the firm of Felten and 
Guilleaume, to ascertain the effect on the signalling speed of 
patting iron in the conductor to increase the inductance. 

nthe most interesting case a copper conductor, 4:46 mm. 
in diameter, was lapped with iron ribbon ‘16 mm. thick, and 
insulated with gutta-percha to 11:59 mm. overall. The 
length of the cable was 5 kilometre. Several other cables, 
differently arranged, were also tested, but the one just 
described was the most important. . 

The general method employed was .to determine the 
amplitude of the currents passing into and out of the cable 
due to an impressed alternating E.M.F. of known frequency 
and voltage, the frequency being varied over a large range. 


. The observing instruments were a telephone and dynamo- 


meter. The values of the resistance and capacity of the 
conductor calculated from the observations corresponded 
pretty closely with the measures of the same quantities made 
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in the usual way, and show that the observations were trust- 
worthy, and the values, calculated for the inductances, could 
be relied upon. 

The figures given are not very easy to follow, as the 
description of the p ings is much condensed, some 
of the terms are used in senses different to those usual in 


where 2 m? = Kw {(R? + 12 ) — L w}. (B + L? ой ів 
the impedance 1. Oalling the ratio between this and the 
Tesistarce p, so that I = p R, we have 


2m? = кво {р — (p? — 1) } 


In the particular case where the inductance of the cuble 
may be neglected, so that L = o, or where the speed of 
alternation is very slow, р — (p! —1)3 = 1j and 2 т? = 
K R w, a well-known formula, As т, increases, or the 
alternations become more rapid, the value of p — (р? — 1)? 
becomes lese, till with v Е inductances or very rapid 
alternations the amplitude the received current would 
nearly equal that of the sent current. 

Now the limiting speed of a cable is reached when the 
maximum permissible E.M.F. at the sending end produces 
the minimum readable signal at the receiving end. If the 
current at the receiving end has an amplitude, о, the alter- 
nating electromotive force at the sending end required to 

roduce that current has an amplitude Q R e ™/2 V2 m units. 
f the maximum sending E.M.F. be 10'° units (100 volta), 
and the minimum useful amplitude at the 1 d end be 
107* units (1 іно ара then the largest possible value 
of m is given by the equation— 
R em = 272.10 m. 
Where as before 
2 m =K w ((R* + 1? v) — L w}. 


The problem is to determine whether, consistently with 
these equations, and with such values of в, k, L as oocur in 
ordinary рее it is possible to obtain а substantial 
increase of „ by an inorease of т, of about 60 per cent. (the 
amount obtained in Felten & Guilleaume's experimental 
cable), taking into consideration the changes introduced into 
the values of K and в by the iron lapping. For an example, 
consider a cable whose length is 4.109 om. (4,000 kilometres, 
ог 2,150 N. M.), with a resistance of 10!° units (10,000 
ohms), a capacity of 6.10 !* (600 microfarads), and an 
inductance 1010 units (0025 per kilometre, about the 
amount obtained in the experiments we are discussing). 
Such a cable nds roughly to one of the lighter 
Atlantic cables. The equation to determine m now becomes 


e"[m = 2 V2. 10%; so that m = 19:8, and m? = 164, 

and the equation to determine w becomes | 
55 = w ((1 + L? w? 1090)! — L w 107335), 

If w, be the value of w calculated on the supposition that 
L is negligible, e, the value of w when І, = 10!9 uni 
the value for an ordi core, and w, the value of w 
when L = 16.10!? unita, the value when the conductor has 
been lapped with iron tape, we have 

w, = 55 (corresponding to about 95 words a minute). 

е = 1°054 » Wye 

шз = 1 086. w» 
So that the improvement in the speed effected by the iron 
lapping is only 8 per cent., supposing this could be done 
without affecting either the resistance or the capacity. Asa 
matter of fact, if the iron lapping replaces part of the copper, 


* Bee an article on page 190, VoL xil, 


the value of R will be increased (in the case of the cable 

кы iy Sirene m — and e ls 

rep 0 gutta- pero value K 

тотемге! (in the case of Felten & Guilleaume's cable by 8 

per cent.) the increase in each case involving a proportionate 

Increase of In either case the loss largely exceeds the 
uctanoe. 


gain o from the increased ind 
The question of the effect of absorption of charge b 
solid die on the sending of cables is ref 


to by Dr. Breisig. The ordinary Insulation test on a cable 
shows that the c on the surface of a conductor con- 
tinues to accumulate for a very long time after the applica- 
tion of the battery, and it has been repeatedly suggested 
thet the charge accumulated during -the small fraction of a 
second between the reversals of a telegraph sending key 
might reasonably be expected to be smaller than that aocumu- 
lated during the prolonged contact of the testing key used 
in measuring capacity with a ballistic galvanometer. As a 
matter of fact, this effect has not been observed, or at least 
no observation of it has been ‘published within the writer a 
knowledge; but Dr. ee gives figures showing that 
capacities measured by rapid alternations up to 260 ~ a 
second give results con nt with those of the ordinary 
ballistic method. Oonsidering the commercial importance 
of the matter, it is somewhat remarkable that so little is 
known of the behaviour of dondensers with solid dielectrics 
during a short space of time immediately following the 
application of the battery.— W. A. P. 


A REOORD PERFORMANCE IN PUMPING 
ENGINES. 


By ED. О. DE SEGUNDO, A M. I. O. K. 


A VERY interesting account of a trial of a large steam 
pamping engine, in the design of which some novel arrange- 
ments for heat transfer are introduced, forms the subjeot of 
а paper by Prof. Robert Н. Thurston, which was presented 
at а recent meeting of the American Society of Mechanical 
Eogineers. Owing to the new arrangements above men- 
tioned, it seemed probable that the engine might possess a 


Fia. 1.—Нвлт DISTRIBUTION OF тнв NORDBERG PouPING aan. 


much higher interest from a thermo-dynamic point of view 
than oa as an exceptionally good pumping engine, and 
at Prof. Thurston's suggestion arrangements were made for 
a trial under such conditions as would admit of the scientific 
study of the engine as a thermo-dynamic machine, with a 
view to determine the degree to which a real engine at the 
end of the nineteenth ceatury has been made to approximate 
to the ideal engine of Oarnot. 
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The absolute or Carnot efficiency of the steam engine is feed water heater consisting of a series of tubular gratings 

expressed as the ratio of the range of temperature of the each ean and discharging g heat to = quin gre 

Изге T, — Ts restored at its own temperature. Such an idea wou 
cycle to the absolute initial temperature, or T where difficult to carry out in actual practice, but the application of 
the principle, although limited, has been found to ba 
practicable, and in the engine tested by Prof. Thurston to 
have yielded very appreciable results. 

From the Sankey diagram (fig. 1) for the heat distribution 
in this engine it will be seen that by the method of feed 
heating employed, a portion of the heat in the condensing 
water is used for this purpose, but the greater part of the 
heat comes from the jackets and receivers in such wise that 
heat is imparted to the feed throughout at increasing 
temperatures. . 

The engine is a four-cylinder quadruple expansion machine 
designed by Mr. B. V. Nordberg. The steam pressare is 
200 lbs. per square inch, and the pumps work against a 
head of 600 feet between well and reservoir. The water 
— ressure at the pumps, which are double acting, is about 275 

се be. per square inch. The capacity of the engine is 
6,000,000 gallons (U.S.) per 24 hours. 
T, and т; are respectively the absolute temperatures at which A somewhat unique featare in the design of this engine is 
heat is received and rejected by the engine. The highest that the framing is placed in the middle of the engine, all 
degree of efficiency is attained when all 
the heat is received at the maximum НЕГРО 
temperature of the cycle and rejected at | 


the minimum temperature; the reduo- 
tion of temperature in the cycle being 
ро ес by the conversion оѓ internal 
into work by expansion, the reverse 
process obtaining during the period of 
change from minimum to maximam 
temperature, or by some equivalent 
means, 
Àn equivalent device, for instance, 
has been suggested in the introduction 
of the regenerator principle in the [/ Y | N 
Stirling gas engine, and Cotterill has | n 7 
also suggested a means whereby the effi- | 
ciency Er ze prem engine might be | 
impro a closer approximation to 
the Carnot "vols It is а practical | 
application of Ootterill's suggestion 
that has been introduced in the design 
of this engine. 

The ideal Carnot cycle is one in 
which the work produced is the differ- 
ence between that of expansion at con- 
stant maximum temperature and that of 
compression at constant minimum tem- 
perature, the work of expansion and 
compression at decreasing and increas- 
ing temperature being the means of 
changing the temperature within the 
limita of the cycle without loss or gain 
of heat. It is unimportant how the 
temporary storage of energy is effected, 
whether in a fly-wheel or in a regene- 
rator, provided that all energy stored 
during the period in which a reduction 
of temperature oocurs, is restored during 
the period of increase of temperature. 
155 direct balance fe heat transfer 

uring expansion and compression is 
difficult to effect in ассо bui if 
some arrangement could be devised 
whereby the feed water after leaving | 
the condenser could be heated by steam | 
taken direct from the cylinder during | 
the expansion period in progressive | 
stages, во that the feed water just about 
to enter the boiler should receive a final 
accession of heat sufficient to bring it 
pe the temperature corresponding to 
boiler pressure, a more or leas com- мм“ 
plete equivalent of the balanced heat Fia. 4.—-Оомвіхвр DIAGRAM, WITHOUT HEATEBS. 
transfers in the ideal Oarnot cycle 
would be arrived at and a proportionate increase of efficiency moving plates being arranged outside the framing. There 
attained . / is only one main bearing extending clear across the engine 

Prof. Ootterill in his work on “ The Steam Engine Con- Бейріаќе, the fly-wheel being clamped on the outside of the 

sidered as a Heat Machine has suggested an ideal form of crank disc fixed at either end of this bearing. 


— — — © — © SE > — — — 
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FId. 3 —OomBINED DIAGBAM, WITH Heavens. 
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Special precautions are taken in the design to prevent loss 
by radiation and by conduction, the high pressure cylinders 
being provided at the bottom end with a number of pro- 
jections which rest on the framing and leave a space between 
the frame and cylinder covers which is filled with non-con- 
ducting material. All the cylinders are steam jacketed on 
the barrel only. The valve gear is of the Corlies type 
except No. 4 cylinder valves and No. 8 exhaust, which are 
of the single beat. poppet type. | 

The pumps used in connection with the heaters have to 
deal with water at stemperature of over 300? F., and were 
specially designed for this purpose and merit a detailed 
description. 

Fig. 2 shows the principle in diagram, A is the plunger, 
B B the suction and discharge valves, с the euotion nozzle, 
and р the discharge nozzle. The pump is single acting. A 
hood, F, is placed above the plunger, А, the plunger rod, с, 
projecting through the upper end of the hood, in which 
is formed a stuffing-box, H. An annular chamber, I, is 
formed around the main stufling-box, J, which communicates 
with the suction nozzle by a pipe connection, L, and a check 
valve, which opens when the pressure in space. I, exceeds 
the pressure in suction pipe. The main stuffing-box is 
packed with duck-packing, the stuffing-box, н, with metallic 
piston-rod packing. The pressure in the suction pipe, с, 
is about the same as in the receivers by which the different 
heaters are supplied with steam. The leakage through the 
packing in the stuffing-box, J, is caught in the в inside 
of the hood, r, and the water runs thence through openings 
into annulns, I. The steam fills the space, E, inside of the 
hood, and the stuffing-box, H, is thus never in contact 
with water, but with steam. Whenever the pressure in 
space, E, and in annulus, I, exceeds the pressure in suction 
pipe, c, the check valve opens and discharges the water into 
the suction pipe. By virtue of this arrangement the pressure 
in x and 1 is always equal to the suction pressure. 

The trial was intended to extend over 48 hours, but 
had to be stopped at the end of 36 hours, owing to an 
accident which interfered with the aocurate work of obser- 
vation. 

The main results were as follows :— 


I.H.P. developed ... uw 712 

Capacity ... Yen К 6,225,052 gallons per 24 hcurs 
against a head of 60277 feet. 

Dry steam per r.H.».-hour 12 26 lbs. 


The steam per 1. H. P.-hour is high, comparatively speaking, 
owing to the tranefer of steam from the reheaters to the 
feed system, and owing, also, to the reduced amount of 
heat absorbed per pound, the feed temperature being 310° F. 

The feed water evaporated per hour amoanted to 
8,850°4 lbs., and the heat absorbed per pound steam wes 
909:8 Th.U., or a total of 8,8504 x 9098, or 8,052,054 
T.U. supplied per hour. 

The work done per revolution was 595,849:49 foot lbs., 
and the number of revolutiong 86:52 per minute, or 2,191 
per hour, making 595,849 49 х 2,191 = 1,305,506,23z 
foot Ibs. per hour, or 162,948,824 foot Ibs. per 1,000,000 
Th.U. supplied. The heat expended was 11,158 Th.U. per 
I. H. P.-hour, which, together with the work done per 1,000,000 
Th.U. supplied, appears to be about 10 per cent. better than 
the previous best record. 

In order to test the influence of the heaters in effecting so 
satisfactory an economy, а short trial was made without the 
heaters in use. The work done per 1,000,000 Th.U. sup- 
pie sank to 147,525,000 foot pounds, and the weight of 

ry steam per I.H.P.- hour to 11:4 lbs. It therefore becomes 
clear that the record duty of this engine is due to the system 
of feed heating. It should be mentioned that the trial was 
carried ont in September of 1898, the engine having been in 
use since the beginning of the year. Fig. 8 shows a set of 
cards from the trial with heaters, and fig. 4 a set without 
heaters, It will be noticed tbat the effect of the heaters is to 
render the saturation curves noticeably discontinuour, as 
Prof. Thurston has plotted them. The action of the engine 
is improved, in that the amount of steam taken into each 
cylinder for equal powers is reduced with heaters. The com- 
bined diagrams from the four cylinders are interesting. 

The records established by the Nordberg engine are most 
interesting, and demonstrate that a substantial advantage in 
economy can be gained by an equivalent transfer of heat 
from the expansion to the compression side of the diagram, 


on the principle described by Prof. Cotterill. Summarising 
these results, we get :— 
гоо qos per 1,000,000 Th.U. supplied ... 163,000,000 
ficiency compared with peres engine of 7 

The above figares and efficiencies are calculated on the 
basis of heat supplied to the engine. In other words, the 
boiler is left out of account altogether. From a thermo- 
dynamic point of view this is, of course, perfectly legitimate, 
bat, after all, the kind of efficiency that manufacturers and 
8 have F 
ency represen the proportion of what you get to w 
Yon. pay for. In сес cases coal ів the fuel used for 
the production of steam- power, and in computing the 
economic value from a commercial point of view, due 
regard must be had to all circumstances and conditions 
bearing upon the money outlay рег borse- power - 
hour. The evaporative performance of standard types of 
boilers is pretty well known, so that as far as the 
boiler is concerned, the conclusions to be deduced from the 
above results would not be materially affected, but a glance 
at the diagram of steam connections, hot water retarns and 
heaters which accompanies Prof. Thurston's paper, show 
that the economy is purchased at the expense of simplicity 
in design, and the question that immediately suggests itself 
is whether or not the increased economy is more than coun- 
ter-balanced by the increased cost of maintenance, repairs, 
&c., due to the increased number of parts in theengine. Of 
course, such engines as the one described here can have but 
а limited application, and, although scientifically the resalts 
5 of extreme 5 it is doubtful ават Ari 

ea e average engine for average purposes | 

шш: influenced thereby. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPEOIFIOATIONS. 


II PATENTS.— 1900. 


Compiled expressly for this Journal by W. P. Тномрвон & Co. Electrical Pa 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Mancheste 
and Birmingham, to whom all inquiries should be addressed. 


1,818. “ Improvements in filaments for electrio incandescence lamps.“ 
LAKE. (R. Arno, Italy.) Dated January 29th. 


1,825. Improvements in dynamo-electric machines.” В. G. Lamme. Da 
January 29th. (Date applied for under Patents Асі, 1888, June 80th, 
being date of application in United States.) 


1,842. "Improvements in or connected with incandescent electric lamps 
G. Davis. Dated January 80th. 


1,868. “Improvements in coils or helices for electrical D 
Heys. (J. Scott, R. Varley, and J. C. Anderson, United States.) ted 
80th. (Complete.) 


1,864. “Improvements in and relating to the method of winding coils or 
helicos for electrica] purposes.“ W. G. Hrvs. (J. Scott, R. Varley, and J. C. 
Anderson, United States. Dated January 30th. (Complete.) 


1,869. “Improvements relating to electric arc lampe." Н. A. Сосснмалм, 
Dated January 30th. 


1,886. "Animproved arrangement of switching appliances for use with tele: 
hones.” Н. E. Newton. (P. Rabbidge, New South Wales. Dated January 
th. (Complete.) 


1,906. “ An improved electric pendulum clock." F. HazxicukN and О. А, 
HAENICHEN. Dated January 30th. (Complete.) 


1,987. “Improvements in or connected with overhead collectors for elec: 
trically-propelled railway vehicles." R. J. Unquuart and Н. Goopwim, Dated 
January 3186. 


1,990. “Improvements in means for producing and detecting or TIRE 
electrical waves or oscillations.” J. Y. Јонхѕок. (G. F. Hatton, France.) Date 


W. G. 
January 


January 8186. 


022. “Improvements in the insulation of electric cables.“ G. E. Hxvr-Dia. 


4 2 
Dated February 1st. 


2,040. “Improvements in the system of electrical distribution." B. HOPKIN- 
вом. Dated February Ist. 


2,047. “Improvements in automatic switches.“ A. EcksrEIN and D. B 
MELLIS. Dated February Ist. 


2,050. “Improvements in controlling electrically-propelled vehicles.“ E. H. 
TYLER. Dated February lst. | 


2,002. “Improvements in arc lamps.” Н. Bourne. Dated February Ist. 


2,077. An improved accumulator battery." V. CHEVAL and J. LINDEMAN, 
Dated February Ist. (Complete.) 

2,079. Improvements, in electrical condensers.” G. F. MANsBRIDGE. Dated 
February Ist. Б 


9,104. * Magnetic electrical surface contacts for electrical trams and light 
railways.” М.Е. Втлмр. Dated February 2nd. 


2,109. "Improvements in or relating to electric cables." Dated February 
2nd. 
2,119. “Improvements in or relating to junction boxes for electric con- 


ductors.” L. M. WATERHOURE and THE SIMPLEX STEEL CONDUIT COMPANY, 
Ілмітер. Dated February md. (Complete.) 
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120. “Improvements relating to electric switches.” L. M. WATERHOUSE 
and THE SigPLEX BTERL Connvir Company, LiMiTED. Dated February 2nd. 
Complete). 

2,142, “Improved means for controlling and regulating the consumption of 
electric current on light and power circuits.” I. ALEXANDER and C. BANNISTER. 
Dated February må. 


2,158. “Improvements in telephone transmitters.” 
February 2nd. (Complete.) 

2,159. “Improvements in apparatus for electro-plating pins and other small 
objects.“ E. Mornuison. Dated February 2nd. 

2,178. “ Improvements in electric stopping mechanism for drawing or slub- 
bing frames.” F. Анһомємітн and HOWARD & BuLLovcGH, Limirep. Dated 
February 8га. 

2176. "Improvements in regulating mechanism for are lamps.“ A. ECKSTEIN 
and A. E. AxGoLp. Dated February 8rd. 


<a "Improvements in electric brakes." С. W. Hitt. Dated February 


G. Datars. Dated 


Е adn "Improvements in electric arc lampe." W. PEniTZ. Dated February 


2219. Improvements relating to the measurement of electric power and 
energy.” В. Арко. Dated February 8rd. (Date applied for under Patents, &c., 
Act, 1893, Bec. 108, July 5th, 1899, being date of application in Italy.) 


2,223. "Improvements in electricity meters." A. Мвіснт and THe RrEARON 
MANUFACTURING Company, LiMaiTED.. Dated February 8rd. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P.'THOMPSON 
and Co., 899, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1887. 


0,661. “improvements in the means fer controlling carbon feeding meckaniems 
fer eleotrie lamps." W. D. Hunter. Dated April 14th, 1897. Relates to brake 
mechanism for arc lamps. The upper carbon is carried by a rack which slides 
in a slotted с. ntral tube and engages a pinion on the shaft of a brake pulley. 
This shaft carries two loose links supporting a brake lever, the unequal ends of 
which are attached to the ends of a brake strap surrounding the pulley. The 
brake lever may rest on an adjustable stop, in which case the strap frees the 
pulley so that the upper carbon may fall. The lever i; lifted bya link con- 
necting the links and a regulating lever when a core is attached to this is raised 
by a series solenoid, a dashpot regolating the motion; the strap then grips the 

ley and raises the upper carbon. The regulating lever is made as an open 

e. In a modification, the links are dispensed with, the brake lever being 

fulerumed on the regulating lever and the brake wheel supported co-axially 

with this. In a further modification, the brake lever is also dispensed with, the 

ends of the brake strap being &ttached directly to the regulating lever at un- 

equal distances from the axis of this lever, which is eccentric to the brake 
pulley. 8 с aims. * 


9,687. ''imprevements in eleotrie lactruments.” Evershed and 
Limited, and 9. Eversheds. Dated April 15th, 1897. Ammeters 
and voltmeters such as those desoribed in Specification No. 20,728, a.p. 1893, 
wattmeters and similar instruments, especially those having horizontal 
axles for use on switchboards, are provided with air damping vanes and boxes 
to prevent oscillations. In the form described the axle carries a sleeve with 
two rectangular vanes within a closed circular box, which has part.tions, only 
small clearances being left about the vane for the passage of air. The box 
may form part of the frame of the instrument, being closed by two semi- 
circular and c&rrying the scale in front and supporting the coil, &c., on 
. Ив back. In a modification, each vane carries a segmental extension within an 
annular channel around the tions to afford more obstruction to the 
passage of air. In other modifications the sleeve carries four vanes between 
our radial partitions or two vanes movable ronem nearly 180° between two 
partitions, or one vane may be used with a single radial partition, this arrange- 
ment allowing the axle to make nearly a whole revolution. 1 claim. 


13,422. “improvements in cola freed mechanism for electrio lighting of vehicles.” 
0. . (La Seolete Anonyme d'Etudes et d'Exploitation de l'Aooumulator 
“Ком. Dated May 81st, 1807. Electric lighting is provided for hired 
vebicles. The light is given on the introduction of a coin, and is maintained 
until a door is opened, or, on introducing a second coin, until clockwork is run 
down. One form of the apparatus when the light is in circuit through a bell 
crank and & hook which extends from a slide operable by hand after & coin has 
been inserted to disengage a catch from a pin thereon is described. The slide, 
having been pulled out and pushed in, has brought a bell crank up from the left 
by means of the hook, and the retaining paw! has made the hook shift from an 
insulating notch in the bell crank to electric contact with the metal of the bell 
crank. To ensure the continuance of the light for a given time, a second coin 
is paid, and the slide is n operated, whereby, while the bell crank is merely 
rocked to the right and back in to the position shown, a switch wheel is 
turned so as to make the circuit by another ronte, and is left to reverse slowly 
under the control of clockwork. If, before paying the second coin, or after the 
given time has expired, the door of the vehicle is opened, a shunt containing 
an elect: o- magnet is closed, and the electro-magnet breaks both the shunt and 
the main circuits by lifsing the two latches, whereupon the bell crank is tilted 
to the left by its вр ng and catches the felling latches by its insulating notch, 
thus keeping the lamp circuit open till another payment and operation have 
occurred. The bell crank in this position holds the timing gear out of engage- 
ment with the operating slide. 2 claims. 


L 

13,620. Heer ob fens ripe in puonmatically-worked electric switches.” Siemens 
Bros. & „ and A. Е, Rossignol, Dated June ist, 1897. Relates to means 
for controlling решен сау operat a switches so that contact is made and 
broken ia a predetermined order as for starting electric motors. A number of 
pneumatic cylinders are arranged side by side, each having a vertical slide 
valve. The piston rod carries » contact piece adapted to complete the circuit. 
The exhaust is connected to porte so as to assist in blowing out an arc. Each 


rod is extended and carries a projection working in a guide-slot in a 


piston 

sliding piece. The slide valves c pins working in slots in a slide working 
in or with the sliding piece. The slide valves are thus operated when the slide 
is moved by a rack and pinion, &c., while the pistons can only move when the 
vertical slota are in line with the pin. A handle is provided for operating the 
pistons by hand. In а modified form the cylinders are disposed in а circle, and 
e va are correspondingly arranged and operated by a suitable handle. 


13,623. “Аз awitoh with automatic ent- ont for electric motors.” 
N. H. enter. Dated June 1st, 1897. Relates to a starting switch for motors, and 
to a cut- out which operates should the current fail or become abnormally high. 
The contact arm is of magnetic material, and in normal working is held, with 
the resistances out out, by the magnet or solenoid in series with the field coils 
of the motor. A second electro-magnet in series with the armature of the 
motor is fitted with an armature g contacts which are adapted to engage 
with contacts and short cirouit the magnet. The magnet is so adjusted that 
his short circuiting only ocours with abnormal currents, The arm is then 


=. 


‘ engaging a toothed segment. 


released, and under the action of a suitable spring, passes over the contacts of 
the resistance switch, and so cuts out the motor. Ina similar manner the 
magnet releases the arm should the current fail. 4 claims. 


13,524. switoh with automatio cut-ont for electric motors.” 
G. A. Mower. (H. H. Cutler.) Dated June Ist, 1897. Relates to a starting switch 
for motors, and to а cut-out which operates should the current fail or become 
abnormally high. The contact arm is held in any desired position on the contacts 
of the resistance switch by a pawl on the armature of the electro-magnet 
The magnet has two windings, one being opposed 
to the other. Normally, one of the coils is short-circuited at the mercury con- 
tacts and the armature ig held in position. Should the current become abnor- 
mally high, contact is broken at the mercury contact by the action of the magnet 
in the circuit, and the coils of the magnet then neutralise one another. The 
contact arm is thus released, and swings over to break the circuit by the action 
of a suitably arranged spring. 5 claims. 


13,532.  ''Iimprovemonts in windings for the armatures of direct current 
dynamo-electric machines.” V. A. Рува. Dated June Ist, 1197. Armatures; 
sparking, preventing.—In a slotted or tunnelled armature, which may be either 
of the drum or ring type, the active wires on each side of the same ‘pool of the 
winding are distributed into two or more adjacent slots or tunnels in the arma- 
ture core and connected in series. The object is to reduce the armature 
reaction and consequent liability to sparking. 1 claim. 


13,664. ''Improvements in and relating to electrio motors and dynamo-electrio 
machines." $, U. Brown. Dated June 2nd, 1897. А ficld-magnet is provided 
with two exciting coils, which completely surround the armature and cross each 
other at or near the middle of each of the coils. The magnetic poles are intro- 
duced through the spaces formed between the coils at the top and bottom, and 
the magnetic cirouit is completed by the outside case, 4 claims. 


19,564. *''Imprevemonts in or relating to electrical meters, applicablo to prepay- 
ment electrical meters." б. 0. Bastlan. Dated June znd, 1497. A voltmeter 
consists of a glass tube having an enlarged part containing electrodes by which 
the main current is conveyed through aciditied water in the tube, the quantity 
passed being measured by the fall of the surface of the liquid as indicated by a 
scale. Oil may be put in the surface of the liquid to prevent evaporation. The 
tube may be of U-form as shown; it may be in two parts, the bent portion 
being connected by an India-rubber piug to the wide part. In this ca е a loose 
India-rubber diaphragm may be placed over the plug, to separate the two 
limbs so that coloured liquid may be used in the sccond limb. The meter may 
be provided with coin-freed mechanism. For this purpose the limb of the tube 
contains a float with a bent wire, which may make contact with a weight 
carried by a flexible conductor. This closes a shunt circuit through a magnet 
which moves an armature and catch to release a spring arm, во that this opens 
the main circuit at two mercurycups. The weight may be moved downa 
certain distance by turning a handle, after insertion of a coin between ra tial 
plates carried by discs on two aligning shafts, one carrying the handle and the 
other a wheel to which the flexible conductor is connected. The tarning is 
controlled by a strong spring bearing on a triangular cam on the pulley-shaft, 
the disc on which carries three pairs of radial coin plates. The pulley shaft 
also carries а triangular cam which acts on the spring attachment to the arm 
to move this down and close the circuit. The arm is then held by the catch 
until by the passage of sufficient quantity the float and wire again close the 
shunt circuit through the weight. The provisional speciflcation states that the 
voltameter and contacts may be used with coin apparatus described in Speci- 
fications Nos. 2,224 and 16,842, A. D. 1896. 6 claims, 


13,688. “An | self-acting mule with electrical driving gear." W. 
Bretaohneider and W. Lanth. Dated June 2nd, 1897. The mule is driven by 
means of an electric motor which is mounted loosely on a tin roller shaft, and 
may be coupled directly to it by means of a clutch when drawing out, and 
through gearing and a clutch when backing off. А pulley on the motor is con- 
nected by a band with a pulley on the rim shaft. The drawing-in and winding- 
on operations are effected in the usual manner through a countershaft con- 
nected by gearing with the tin roller shaft. 2 claims. 


13,617. "Improvements in and connected with electric arc lamps." J. Brookie. 
Dated June 9nd, 1897. Arc lamps are provided with improved brake mechanirm 
and carbon guides. In the focussing lamp the carbons are carried by brackets 
sliding on tubes, the lower parts of which are slotted to receive the angle of 
the lower holder, and an enlarged end on the upper one. The angle of the 
upper holder and the outer ends of both, are forked to embrace the tubes. 
The upper carbon is insulated from its bracket, connection being made with it 
by a flexible conductor. The brackets are hung from a pulley, the upper one 
being heavier. The pulley is situated between two vertical electro-magnets, 
which act separately on armatures on two levers; these are carried by short 
shafts supported between centres and immediately below the magnets, so that 
the magnetic pull on them is partly balanced. The pulley, magnets and levers 
are supported in a single metal frame. One magnet isin series with the carbons 
and its lever is connected to one end of a brake chain, the other end of which is 
held by a spring. The other magnet is in shunt with the carbons, and its lever 
is connected by & piu and slot to the lever, so that when both magnets are in 
action, the shunt magnet opposes the action of the series one. Or tbe 
levers may be rigidly connected. The pulley is also controlled by а spring 
brake, and consists of a cord attached at one end to an arm, and at 
the other to a spring on this aim. The arm is loose on the pulley axis, 
but its motion is hmited by stops. It thus turns freely with the pulley 
when the arc is struck, but retards the feeding movements of the pulley. In a 
modified arrangement of the spring brake, the arm carries two shoulders 
enclosing the pin of the series lever, in such a way that the action of the spring 
brake further assists that of the main brake. A non-focussing lamp of similar 
construction is described, in which the upper carbon is fixed, while the lower 
one is carried by a bracket as described, supported by a cord connected to the 

ulley, which in this oase is provided with a drum containing a coiled spring to 

raw up the lower carbon. The regulating mechanism is similar to that before 
described ; both magnets may be connected as shunts to the carbons and both 
act on one armature lever. 8 claims. ; 


13,679. ''Meohanism for operating the bells of cars er carriages of electric or 
other railways.” J. Torry-Haskins. Dated June 8rd, 1897. The bell is attached 
to the under side of the floor of an electric rail or tramcar and has two 
hammers. The latter is operated by an electro-magnet arranged in circuit with 
the main circuit of an electric car or with some suitable source of electricity. 
The circuit is completed by the driver stepping оп a spring, depressing а pin 
and causing the outer end of the lever of the hammer to make contact between 
fixed plates by means of contact plates. When the foot is removed the hammer 
falls, breaking the circuit. The hammer may be operated to strike the gong by 
pressing on a push pin, such arrangement being useful when the current is cut 
off as in going down hill, &c. The arrangement may be used on non-electric 
tracks by providing & source of electricity, and the push pin may be dispensed 


with. 8 claims. 
18,717. “improvements in er relating to switohes fer starting resistance for 
electric metors and other cases where reeistanoes are required.’ . М. Gibbs. 


Dated June 8rd, 1897. Switches for motors, &c., so arranged that the circuit 
cannot be made or broken unless there is the required resistance in the circuit, 
A double-pole switch, fitted with & tongue or projection which forms part of the 
interlocking gear is shown. The otber part consists of а disc carried by the 
resistance switch. This disc is fitted with a slot in which the projection cen 
work when the switoh is turned to put the maximum resistance in the circuit, 
When the switch is “on” the projection is below the disc, and the resistance 
switch can be turned by the handle and gearing. The handle is fitted with a 
plate, which closes the slot when “on” and also engages with & catch to 
prevent the movement of the cover. 2 claims. 


14,941. “Improvements in machines tor making oarbons for electrica! purposes.” 
M. M. Lake. (T. B. Dooley.) Dated June l3th, 1897. A mixture of gas coke, 
sulphurio acid, treacle and graphite is placed in a cylinder through an aperture 
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and is forced by a piston into dies or mould tubes which are fitted with screwed 
caps with radial apertures. The open ends of the tubes are closed during the 

ressing operation by & vertical sliding plate, reciprocated by & cam and rod. 

Vhen the plate is in its lowest position the moulded carbons are forced out of 
the tubes through apertures in the plate and a cross bar on to a corrugated 
carrier train supported by endless chains passing round sprocket wheels. The 
tray is fed forward step by step, by a crank pin, a star wheel, a sprocket wheel, 
and'an endless chain. The cross bar is attached to sliding side bars which are 
operated by toggle joints, links and eccentrics so as to cause the cross bar to 
bear against the plate during the pressing operation, and release the plate when 
it slides from one position to another. Core rods are threaded through the 
tube caps when it is required to produce tubular carbons. For solid carbons 
the cores are dispensed with and the bores of the tubes are steeped or reduced 
to ensure the compression of material. The main shaft is operated by a hand 
wheel, which, by means of a pin and rod or cam, automatically shifts the valve 
of a hydraulic engine which actuates the piston. 6 claims. 


14,397. “Improvements in tho generation and utilisation of byd gas by 
electricity for motive power, lighting, and heating purposes.” L. H. attles. Dated 
June 14th, 1897. A number of galvanic batteries are employed, and the 
hydrogen generated is used to drive а gas engine, or it may be collected or 
carburetted, while the current obtained is used to drive an electric motor, or 
used for heating or lighting purposes. Each cell consists of & copper cell inside 
which is a holder for supporting the zinc electrode which is covered by a gas 
collector leading the evolved hydrogen to an outlet. The liquid such as 
sulphuric acid and water in any desired proportions, is charged through the 
stoppered openings in the cover tothe height. The cells may be combined in 
series, and the hydrogen outlets united together to form a tube. The hydrogen 
may be led direct to the gas engine, or may be passed by the pump to the gas 
holder, or to the carburettor, suitable valves being provided. The current is led 
to the motor which assists to drive the crankshaft of the gas engine, or both 
motor and gas engine may drive the the shaft. The conductors are provided 
with a fuse, switch, resistance box and switches. By means of the switches the 
current may be used for lighting purposes as indicated by the lamp, for heating 
purposes as indicated by the coil, or be led to an induction coil, the secondnry 
of which is led to the gas engine for igniting the hydrogen. For this purpose 
the conductors are connected to the terminals and the circuit is made when- 
ever the points are in contact, but when the piston to which the point is attached 
makes its outward stroke, a spark passes and ignites the hydrogen. 2 claims. 


14,421. '* improved apparatus for supplying or measuring a current of electricity.” 
W. D. Watson and T. Humphreys. Dated June 15th, 1897. А cam-leser which is 
oscillated by a clock in a coin-freed ineter described in Specification No. 11,045, 
A.D. 1897, to cause oscillation of the escapement of a registering mechanism, is 
stopped in various positions in accordance with the current passing through a 
thermal ammeter. In one form the current passes through a wire stretched 
between fixed supports, and the stop lever is held against the wire by a spring. 
In another form, the lever is replaced by a blade spring fixed at its lower end 
and connected by cords with a sagging wire. 1 claim. 


14,469. ''Au improved compound for waterproofing and other purposes, applicable 
also as an acid resisting and Insulating material for electric celis." C. — 
Date d June 161}, 197. Asphalt, stearine, paraffin, ozokerit, vegetable wax, or 
the like is mixed with vaseline. The mixture is used for waterprooting cotton 
or linen fabrics for wearing apparel, tents, awnings, с. Suitable fatty aniline 
colours may be added to the mixture for producing coloured fabrics. As the 
mixture is an insulator and resists acid it may be employed in conjunction 
with asbestos, &, for coating battery cells and forlike purposes. 1 olaim. 


14,475. *'improvsments in systems of distribution of electricity.” The British 
Thomson-Houston Company, Limited. (Е. W. Rice.) Dated June 15:1, 1897. Relates 
to the distribution of electricity, particularly for a three-wire system applied to 
electric railways as described in Specification No. 19,861, А.р. 18:5, when urban 
sections are worked on two-wire systems. To compensate for the drop of 
potentia] on the two-wire sections a shunt wound motor and resistance ere 
coupled between the negative and neutral wires of the three-wire section and 
drives a series wound generator which is іп series with the maio, one feeder 
passing beyond the insulator to the two-wire section. 6 claims. 


14,476. ‘‘ improvements in insulators for eleotrio conductor ralis and feeders.” 
The British Thomson-Houston Company, Limited. (S. H. Libby.) Dated June 
15th, 1897, In third-rail systems the third rail may be bevelled at the edges and 
rest on a rotating collar provided with clipping lugs. The collar fits on to a 
conical insulator mounted on ashank carried by across support. The clips may 
engage the lower flange of an ordinary rail, in which case the cross supports 
are bent downwards to allow room for the insulator. Feeders are attached to 
the rails by extension pieces soldered to the end of the feeder. Theend of the 
feeder is stepped, and an outer rleeve is tilled with plastic insulation, an insu- 
lating cap being afterwards applied. 9 claims. 


14,417. “improvements in and relating te insulators for electric conductor 
rails." The British Thomeon-Houston Company, Limited. (8. H. Libby.) Dated 
June 1560, 1897. Insulators for the conductor rails of a tbird.rail system are 
formed of pairs of blocks of insulating material carried by arms, and supporting 
the rai] between them. Sheet lend is placed between the rail and the insulator. 
The arms are rounded at the ends and engage in recesses in the insulator; or 
Loth arms and insulators have holes to receive a bult, which passes through 
botb, and also an elongated hole in the web of the rail. One or more recesses 
and 777 may be used in each insulator. Guard planks are supported on arms. 
8 clalins. 


14,478. “improvements in electric mster apparatus." E. Oxley. Dated June 
15th, 1897. In order to accurately register small loads in a system on which the 
load is sometimes large,two meters of different sizes are used. The smaller 
one is permanently in circuit. The circuit also includes the coils of an electro- 
magnetic switch, which connects the large meter in parallel with the small one, 
if the current passing is sufficient to close the switch, The small meter may at 
the same time be cut out. Two suitable forms of switch are described. In that 
shown, the electro-magnet acts on an armature carried by a spring-held lever. 
which carries forks to connect mercury cups when the current passing is sufti- 
cient. In the second switch the electro-magnet acts оп an armature on & spring- 
supported frame. When depressed this presses down flexible diaphragms, and 
forces mercury enclosed below these into contact with terminals, thus making 
connections with the second meter. 8 claims. 


14,620. ‘improvements in and relating to electric and other auto-cars.” 
Leigh. (Societe Charles Milde fiis et Compagnie, R. Mandro aud A. Courtant.) 
Dated June 15th, 1897. Relates to electric and other auto-cars. The body of 
the vehicle on which the accumulators are carried is supported on a systern of 
steep springs and India-rubber blocks, and the wheels are furnished with 
pneumatic or other elastic rubber tyres. 'The motor is designed to provide for 
differential driving of the wheels when the vehicle is travelling in a curvilinear 
path. It is constructed with two independent armatures and the field magnet 
is wound so that half is in series with one of the armatures and half in series 
with the other armature. The armature shafts drive a pair of countershafta 
from which motion is communicated to the road wheels througb articulated 
lengths of shafting. The control of the motor is effected through the medium 
of a pair of barrel switches, which interlock by an arrangement resembling the 
Geneva stop, so that a wrong action of the driver is rendered impossible. A 
cut-out switch is also arranged to be operated by the brake lever whenever the 
brake is put on, which can be closed again only when the controlling switch is 
in the “off” position. 8 claims. 


14,698. ''improvemente relating to electrically lighted devices for advertising 
and other purposes." E. L. O'Brien and L. Grant. Dated June 10th, 1897, Elec. 


~ 


tric lamps of different colours forming devices for advertising and other 
purposes have, on being switched on and off, & gradually increasing and 
diminishing resistance thrown into the circuit of each lamp so as to cause it 
gradually to diminish or increase in brilliancy. The movable contacts con- 
nected with such a lamp are mounted on an inclined dise which rotates so as to 
cause such contact thereon to be immersed in the liquid, and gradually approach 
the fixed contact and then recede from it until it finally emerges from the 
liquid. In & modiflcation the movable contacts are mounted on revolving arms. 
З claims. 


14,741. “A new or improved electric alarm apparatus for elooke." G.H. Skee. 
Dated June 18th, 1197. The circuit of an electric bell is completed at particular 
hours on particular days of the week as pre-arranged. Cams on the hour- 
arbor drop contact-wires at the hours to touch a wire lifted for the day bya 
wheel baving seven lifting-pins of different lengths, and 14 equal pins for gear 
with an arm on the hour-arbor. 1claim. 


29,394. “An improved arrangement for strengthening electric ourrents.” 
М. R. V. Leon. Dated September ith, 1897. Relates to arrangement of apparatus 
for the purpose of strengthening continuous currents of electricity. In the 
following arrangement a generator and work circuit is provided, also a ball 
having one or more points supported near the ground and connccted with a 
Geissler tube which is connected to the generator. A second ball is also provided, 
supported at a considerable distance above ground and connected to a second 
Geissler tube. The first ball may be directly connected tothe ground but not 
to the Geissler tube. In the modified arrangement the high level body is con- 
nected through a condenser to the low level, and acts upon the generator cir- 
cuit through atransformer. In another form the balls are dispensed with, and 
a р is arranged round an iron core having a number of points on its free ends. 
4 claims. 


20,396. ‘Ап improved electric meter for alternating and ooutinsous currents.” 
P. R. Blondiet. Dated September 4th, 1897. The current to be measured passes 
through fixed and movable coils in series, by cups of mercury covered with 
glycerine, the movable coil being supported on a point. The current turns the 
movable coil into the plune of the fixed one each movement being assisted, 
when the movable coil is near this neutral position, by an iron pin on un arm 
of it approaching a stationary bar magnet. In the neutral position another 
arm makes contact with & spring closing the exciting circuit of an electro- 
magnet. Normally, a spring supported armature presses the spring against a 
fixed suppoit; but, when the contact is made, the armature is withdrawn by 
the electro-magnet, freeing the spring, which, acting on the second атто, causes 
the movable coil to oscillate, At the same time а pawl on the armature moves 
a ratchet wheel «nd counter a step. During the passage of current the movable 
coil thus oscillates continually, the time of each oscillation varying inversely 
as the current strength. Jhe effect of the bar. magnet is to ensure that the 
spring acts so that the coil is thrown to a position from which even a weak 
current can return it. 4 claims, 


80,444. ''improvements in and relating to telephones.” C. Junge. (C. Kraft, 
C. Huber, and J. Ekar. Dated September 6th, 1897. Relates to apparatus for 
use at а subscriber's station when either alternating or continuous currents are 
employed. А telephonic receiver is constructed with the two magnet coils set 
one oneach side of a diaphragm and supported by bridge pieces either formed 
as part of or attached to horse-shoe or circular polarisine magnets. The 
diaphragm has a tbick edge and may be of non-magnetisable metal provided 
with a radial tongue of iron polarised by one of the magnets. The diaphragm 
may also be made of iron in segmental or circular form with a thickened edge. 
The transformer employed has horse-shoe cores of iron wire connected by a 
yoke piece and primary and secondary coils on each агт. A commutator for 
sending the alternating calling currents is connected to the primary circuit of 
the transformer and consists of an insulating cylinder with three sets of con- 
tacts in similar positions, and the first alternates midway between them. The 
contacts are rubbed by brushes. A triple cam and its pressure roller hold the 
cylinder so that normally the brushes rest on the firct contacts. b claims. 


20,448. ' Improvements in current conducting ralis for eieetric rallway systems.” 
L. E. Walkins and G. M. Jewett. Dated September 6th, 1897. Conductors or third 
rails are made of iron or steel with their tread covered with copper. З claims. 


20,466. An electric igniter for Internal combustion engines." Р. Jensen. 
Dated September 6th, 1997. In a chamber communicating witb the cylinder are 
electrodes which may be inspected or removed by removing a plug. The tixed 
electrode is carried on a rod secured ina sleeve surrounded by insulation. The 
movable electrode is on a rod and is pressed against the fixed electrode by а 
tappet engaging a spring attached to a block on the outer end of the rod. When 
the incline on the tappet, riding upon a roller in the fixed bracket releases the 
spring, the electrodes tly apart and an arc is produced between them. The 
block is steadied by a spring blade fixed to the bracket. The tappet may be 
turned on its rod so that for normal running s different incline may be used 
from the one used at starting. 8 claims. 


20,466. ''improvements in and connected with the electro-depesition of copper 
and other metals on rotary cathedes." W. Е. Heys. (Тһе Electrical Copper Company, 
Limited.) Dated September 7th. 1897. During the electro-deposition of copper 
and other metals upon rotary cathodes by a known process, the cathodes are 
rubbed by animal sing, intestines, and other similar animal and vegetable 
matters consisting of or containing gelatine, fibrine, albumen, &c., freed from 
greese or fatty matters. This invention consists in treating these “ impregna- 
tors" before use with substances, such as alkaline bichromates or chrome 
alum, which render the gelatine, &c., insoluble. 1 claim. 


20,493. ''imprevemonts in and connected with ths transmission of energy Ву 
alternating owrronts." С. 8. Bradley. Dated September ich, 1897. In alter- 
nating current distribution over long lines, in order to overcome the trouble 
due to the capacity of the cables, inductances are arranged at intervals. The 
value of the inductance is calculated, according to a given formula, to make the 
line resonant with the impressed electromotive force. 8 claims. 


20,496. improvements in surface contact electric railway systems and in 
a tus for wee therewith.” The British Thomeon-Houston Company: Limited. 
(W. B. Potter.) Dated September 17th, 1897. Electric railways and tramways on 
a road contact or sectional conductor system with electro-magnetic switches, 
Conductors; switches. Two sets of road contacts are placed alternately, one 
set being connected through the coil of the magnet to the return rail, and the 
other set to contacts in two adjacent switches, of which the third contact is 
connected to the feeder. Current for picking up the switches, or for holding 
them up when the motor circuit is broken, is supplied by a battery arranged as 
shown or otherwise, or by a emall magneto-electric machine driven by hand, or 
through & rack gearing from a treadle. The driver's switch may have an extra 
contact to maintain the circuit when the motors are cut out. 14 claims. 


$0,501. “improvements in and relating te surfaco contact or closed conduit 
electri rallways ?" The British Thomson-Houston Company, Limited. (W. B. 
Potter.) Dated September 7th, 1897. Electric railways and tramways on & road 
contact, or sectional conductor system with electro-magnetic switches. Con- 
ductors; switches.—To cause the opening of the switches by leakage currents, 
the contacts which supply current to the motors or those by which the switches 
are operated, are surrounded by, but insulated from, metal boxes or bands 
which are connected to the return through differential coils or additional 
magnet coils to open the switches. The safety coil for each contact may be in 
its own switch only, or adjacent switches may also be connected, preferably 
with separate ground connections. 1 claim. 
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the steam is left alone. 


Engineer will have it that they pass to the cylinders, and 
there is not much to be said against this contention. 

With steam of the kind called good, our contemporary 
Bays an engine will run an hour for 13 lbs. of steam per 
horse-power. Yet engineers do not seek for such steam. 
They will investigate the quality of the fuel they ase, 


. they will examine oils for lubricating their engines, and 


even study the quality of the waste used for cleaning, but 
It is steam, and they have no more 
to say to it. 

Yet the rust and lime that are carried by the steam 
out of a superheater are potent to cut the valve faces, 
and it is well known how wet steam will cut through valve 
spindles where it blows upon them by reason of the sand blast 
action of, not the water, as many suppose, but the fine gritty 
particles of lime. The idea of dry and dusty steam has 
not perhaps presented itself forcibly to engineers, because 
they see only the aqueous manifestation of steam outside 
their engines. Quite apart, however, from the quality of 
dustiness or otherwise, pure steam, or, as put by the 
Engineer, steam containing nothing but oxygen and hydrogen 
in water-forming proportions may be wet. Wetness may 
be a quality quite distinct from boiler performance; it may 
be the result of long and exposed piping. 

Wetness of steam is the greatest enemy of economy in 
working. It is pernicious because the interior surface of 
the cylinder is converted by the water into an alternate 
boiler and condenser. The cylinder has very little such 
power upon dry steam, nor does dry steam tend to place the 
interior of a cylinder in such a condition. The mutual 
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action and reaction of wet steam and cylinder surfaces is so 
serious that half the steam that enters a cylinder may be 
put out of sight of the indicator, and yet may appear in 
the exhaust pipe just as though no such oryptic action had 
taken place. 

The Engineer recommends that the quality of steam 
should be maintained good. Thus the boilers should be 
fitted with scummers when the water is of the sort that 
throws up a floating “deposit,” such as the well-known 
appearance in the gauge glass may be taken to indicate 
sufficiently. In view of the dearness of fuel, it 
is further recommended that steam should be dry. 
Superheating is not dealt with, but a steam drier is 
advised close to the engine, and it is suggested that some- 
thing after the manner of a surface condenser might advan- 
tageously be employed, with the difference that the tubes 
would be surrounded by hot oil, kept hot by circulation 
through coils in the boiler flues. This system has already 


been proposed by Messrs. B. Н. Thwaite and W. Н. Booth, ` 


and forms the subject of a patent; but the fluid preferred 
is glycerine, the boiling point of which is very high, and the 
specific gravity and heat-carrying capacity of which is much 
above that of oil. The advantage of the system is, of course, 
as pointed out by the Zngineer, that oil and glycerine 
can be circulated under atmospheric pressure, and а 
small oil pump placed in circuit is sufficient to maintain 
a continuous circulation with a minimum of power. 
The glycerine or oil system can be applied to 
the heating of ordinary steam jackets in place of using 
steam in them, and it can be applied also to the jacketing 
of already non-jacketed cylinders by means of thin sheet 
slabs or by coils of thin pipe wound about the cylinder or 
even by coils placed on steam pipes. Indeed, the sy: tom is 
a very flexible one. Bat apart from such undoubted aids to 
economy, the question of steam quality, so far as regards the 
presence of solid matter, is one that requires to be attacked 
at its origin. This can only be done in the selection of a 
suitable water for the boiler, or its proper treatment by 
softening, or better still, by such a system of water conserva- 
tion by means of surface condensation as will provide a 
constant supply of water, pure so far as our purpose is con- 
cerned. e are of opinion that the softening of sume 
waters may be very simply and easily carried out, but that 
others are so intractable as to render any process either 
impossible or so difficult that the removal of the oil from the 
water delivered by the air pump is quite a small matter in 
comparison. Oil can be removed from the condensed water, 
Lut scale-forming matter cannot always be removed from 
water before it enters the boiler. The use of certain super- 
heaters with water-tube boilers has been found to add tly 
to the boiler output, for the boilers have been so forced as to 
prime heavily. It is clear that such heavy priming must 
have its effect in dusty steam, and the practice is not one to 
be recommended in every case. 

The Serpollet boiler, fed with just as much water as is 
wanted to produce the next cylinder full of steam, is said 
not to become furred up by the process. This is confirmatory 
of the non-adhesiveness of the lime salts, and points obviously 
to more or less dusty steam. As regards the non- 
adhesion of lime salts to boiler plate, there is much to 
show that only those particles adhere to the metal that are 
left on it by the water leaving the plate as steam, 
Lime sulphate is such а salt, and, apart from its natural 
characteriatics, the way in which a sulphate scale is formed 
accounts for its adhesiveness, the molecules separated out in 
а nascent state being probably jast in a condition to adhere 
to the first presented surface. 


ELECTRIC TRACTION SUCCESSES. 
THOSE who have ever doubted what a great boon electrical 
working would confer проп tramway authorities, may find 
ample demonstration at the present time in various parta of 
the country, that the prophecies of electric traction advo- 


OAL REVIEW. 


- systems in these two 


cates have not been exaggerated, at any rate, in respect of 
more economical operation, increased traffic, and therefore, 
of course, larger net profitas. The municipal authorities of 
Leeds can find no praise too high for electrical haulage on 
the trolley method, and they are taking care to nourish the 
golden goose by a policy of wide extensions. At Glasgow, 
Dover, and other places as well, the advantages in practice 
have been fully proved to be quite up to any promises held 
out before the experiment was entered upon. But above 
and beyond all these there are two towns which might, to 
all intents and purposes, be regarded as the real pioneers of 
the trolley system iu these islands—we refer to Bristol and 
Dublin. 

So enterprising have been the companies operating the 
in aoes the Bristol TONS. and 

arriage Company, and the Dublin United Tramways 
Oompany—so great were the difficulties faced when, through 
municipal ignorance, the overhead trolley was in glorious 
disrepute, and во ready have they been to allow their 
systems to become happy hunting grounds and useful 
object lessons for the education of municipalities through- 
out the country, that it is with considerable satisfaction 
that we record their greater prosperity. For the year 
1899 both companies are enabled to show an increase 
of 1 per cent. in dividend, this being attributable to the 
change over to electric power. As a matter of fact, in 
neither town has the work of conversion yet been quite 


secret of the success of the electric system — namely, 
increased receipts and diminished expenses.” 

With regard to the Bristol Company, very much the same 
state of things has been experienced, and when the new power 
station there is completed, and the entire system has 
changed over to electrical working—which is expected to 
take place during the summer months of this year—the 
shareholders should be in a very enviable position. 

There is one unfortunate thought in connection with this 
matter. We who live in London are apt to grumble 
with our lines. So far as street transit is concerned, the 
lines have certainly not fallen unto us in pleasant рс 
We аге now rejoicing in the enjoyment by Dublin, Bristol, 
Leeds, Glasgow (and a string of etoeteras) of the advantages 
of eleotrio traction, while London jolts along in a two-horse 
car at something more than a mile an hour. Spring Gardens, 


kites, clothes lines, and ignoranoe, are responsible. 


WirH this issue we are able to lay before 
our readers a table giving the principal 
features of the alternating current electricity 
supply works in the United Kingdom. The number of stations 
is continually increasing, and therefore we have thought that 
it would be more convenient for reference to publish alternat- 
ing and continuous in se sheets. The continuous current 
list will be published with our next issue. Had we not adopted 
this course a record might have been established for incon- 
venience both in regard to size and by printing on both sides. 
In accordance with our usual custom, we have endeavoured 
to give only the main features of interest and not to crowd 
in а forest of alge detail, making reference a matter of 
extreme difficulty. We take this opportunity of expressing 
our gratitude to engineers who have helped to make our 
details complete by furnishing information regarding their 
respective works. 


Electricity Supply 
orks, 
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(Concluded from page 213.) 


$19. The analysis of the case where the brash covers 
several commatator segments is excessively complicated, 
though the e ions assume forms similar to those of 
§ 14, and can be dealt with arithmetically by similar though 
more laborious calculations, Neither from the character of 
Ње formule, nor from general considerations, can one obtain 
any expectation of an improvement in the oollection by the 
use of thick brushes. The field required for commutation 
has been shown in § 9 to be practically unaffected by thicken- 
ing the brush, while it cannot be easier to provide the 
exact commutation field required over the area of a thick 
brush than of a thin one.“ 

§ 20. So far this essay has dealt with two main points, 
vis, the character of the field required for sparkles commu- 
tation, and modes of mitigating the effect of error in the 
rk ipsis of this ius The m n 5 d ат 

esigners are principally concerned, the me of producing 
the field required, h untouched. Although this does not 
admit of exact analysis to nearly the same extent as those 
already discussed, some notice of it seems necessary. 

The commutation field has been produced in the following 


ways :— 

I. By the stray field between the pole tips. 

2. By emall electro-magnets opposite the commutation 
points, or by polar extensions from the field magneta, excited 
in either case in series with the armature. 

8. By the methods of Messrs. Sayers, Ryan, and Mordey, 
— 

Before dealing farther with these methods the object in 
view may be laid down. The designer aims at producing 
a machine which will transform mechanical into electrical 
energy, or vice versá, at а given rate and efficiency with the 
smallest expenditure of labour and material. The energy 


Fid. 15. 


transformed isa product of the current and the electromotive 
force. The strength of current that can be taken from the 
machine is principally limited by the condition of sparkless 


* In a recent letter addressed to this journal, Mr. Rew diseented 
from this view of the value of thick brushes. Such evidence on the 
bowever, as the writer himself has been able to obtain, supports 
conclusion that thick brushes do not assist a weak commutation 


commutation, and is determined to that extent by the pro- 
vision of a suitable commutating field. The electromotive 
force is determined by the flux through the armature from 
the field magneta, ad an important factor in this quantity 
is the air gap between the 1 8 poles and the armature, 
which should be kept as small as possible. If this gap is 
very small the stray field is reduoed to such an extent that 
sparkless commutation by its means can only bs effected for 
small currents. If the gap is large so that the stray field is 
ample, an excessive amount of power is expended in field 
excitation to obtain the required E.M.F. 

§ 21. Commutation by the Stray Field between the Pole 
TYps.—This mode of commutation has been the one in view 
in all the diagrams and arguments in this paper. Fig. 15 
is а diagram of the stray field of a dynamo whose armature 
is revolving in the direction of the curved arrows. Commu- 
tation of any coil is effected in the space between A and 5 in 
which the flax in the coil due to the field magnets is con- 
tinually decreasing ав it cuts the lines of the stray field 
entering the armature in that space. "This part of the stray 
field has its maximum density near в, and z ro density near 
A; and for sparklees commutation it must be ible to 
find positiong between those two points of suitable density 
for commutating every load within the machine's capacity, 
and the density of the field near B should be sufficient to 
commutate the emergency load. The production of this 
stray field involves a comparatively large polar air gap, and 
а largely increased waste of power in the magnets; and the 
object of recent designs has been to obtain commutation 
without employing the stray field. 

At this point we may refer to the article by Mr. Kapp in 
the Electro. Zeitschrift, referred to in tbe heading of this 

Mr. Kapp desired, using elem»ntary reasoning, to 
place on a logical basis a certain rule of thumb commonly 
used by dynamo designers to guide them in the provision of 
a sufficient commutation field, which has been accepted as 
the result of experience. 

Mr. Kapp obtained the following two rules for sparklesa 
commutation :— : 


Rule A.— Ba must be greater than c, 2. 


Кае B.—c, V. 
R 114 u 
where Ba is the density of the flux under the (in a dynamo, 
trailing) pole tip, | 
A is the mean linear stream density over the arma- 
ture surface, 
^ is the number of commutator bars covered by the 


must be greater than unity ; 


9 

à is the polar air space, 

B is the radius of the armature, 

8 is the total number of commutator bars, 

Co Ci are constanta for any member of one family of 
machines of different siz s and the same type; 
values of c, and с,, obtained from observation of 
actual dynamos, are given in Mr. Kapp's article 
for several different classes of machines. 

Rale A states in effect that the greatest density of the 
commutation field, which is close to, or under, the pole tip, 
must exoeed a quantity which is pro age to the density 
of the current on the armature surface, and inversely pro- 
pou to the number of the commutator bars under the 

rush. 

Rule B states that the ratio of the polar air space to the linear 
dimensions of the machines mast exceed a quantity which is 
proportional to the thickness of the brush plus one comma- 
tator bar, and inversely proportional to the circumference of 
the commutator. Rule A is intended to secure a field of 
sufficient density, Rule B to secure a field of suitable 
distribution. 

With great diffidence the present writer points out that 
neither of these rules is in accordance with the conclusions 
arrived at in this essay. In $ 9 it was concluded that the 
density of the field required for commutation is not affeoted 
by changing the number of commutator sections, so that the 
quantity, n, would have no place in rule A. In § 18 it was 
argued that the reason why commutation is easier with a 
commutator of many segments depends, not on any difference 
in the distribution of the commutation field, but upon the 
greater «сі in the production of sparking that is caused by 
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errors in that field when the number of commutator bars is 
reduoed, and there is no obvious reason why there should be 
greater average error through the extended field of a thick 
brusb, than the narrow field of a thin brush. 

§ 22. Commutation by Auxiliary Electro-magnets or Polar 
Extensions. — Both of these 1 were proposed by Mr. 
Swinburne many years ago and seem to meet the conditions 
of the problem more exactly than any other plan. They 
have, however, for some reason not coma into general use, 
but why the writer does not know. It may be that with the 
use of surface winding the current output of a machine has 


been determined rather by the heating of the armature bars . 


than by the sparking limit, and that commutation by the 
stray field hus been sufficient. At the same time the horse- 
shoe type of machine does not lend itself readily to the use 
of auxiliary commutating magnets. Now that slot winding 
has become general, and armature bars are free from heating 
by eddy currents, the output is limited by the sparking, and 
devices of this kind may come into use. The more general 
use, too, of symmetrically designed field magnet frames may 
make a difference. Mr. Fischer Hinnen, in the paper 
referred to above, described a machine of the Manchester 
type with auxiliary commutation poles which was extremely 
successful. Designed to give 400 amperes at 5 volts, it could 
be loaded to 1,200 amperes without it being possible to say 
whether the machine was doing work or not. 

$ 23.—Sayers’ method consists in using long armature 
connections between the armature coils and the commutator 
bars, which are formed into coils laid round the ribs of the 
slotted armature. The commutating flux is introduced 
into these coils and not into the armature coil itself 


Fia. 16. 


which is being commutated. Fig. 16 is a diagram 
of the arrangement. The differential equation which 
determines the value of the excess current у in this 
case is similar in form to that obtained in § 14, and 
the conclusions arrived at there as to the effect of brush 
resistance, and armature connection resistance, hold for this 
arrangemert also. If F, Fa are the rates of change of flux 
in the armature connection coils necessary for eot com- 
mutation, /' the inductance of each coil, fı fa the errors in 
F, F, respectively, other letters retaining their old signi- 
ficance, we have 


— (Р, — FJ) G ＋ 270 = (n+ 2% с 


h-hh- 210 % = (в + 2 T ri + 72) у. 


In these equations it has been supposed for simplicity 
that no commutation field at all acts in the oommutated 
armature coil, and that » = 1. This arrangement has the 
advantage that the armature connection coils are under the 
poe during commutation, and no stray field at all is required. 

he flux in each of the two connection coils is rapidly 
increasing during commutation, but the flux in one acts in 
an opposite sense to that in the other, and the nett difference 
of the rates of change of the two is very much lesa than the 
rate of change of either of them. Consequently com- 
mutation may be carried on in the dense sub-polar field. 

$ 24.— Mordey's method of commutation was described in 
a paper before the Institution of Electrical Engineers in 1898. 
Iu this arrangement each armature section consists of two coils 
pl&ced some distance apart on the armature, and conneoted 
in series with one another between two consecutive commuta- 
tor bare. Oommutation is effected when one coil is under one 
pole, and the other under the other pole. . The change of flax 
taking place in the leading coil of the pair is in the desired 
direction for commutation, but is too rapid. "That taking 


place in the trailing coil is in a direction opposite to that in 
the leader, and brings the nett rate of change in the system 
{о а suitable amount. Thus as in Sayers’ system, the sub- 
polar field is employed for commutation, no stray field is 
required, and the р air space may be reduced to any 
amount consistent with mechanical conditions. Both plans 
depend upon a differential arrangement to obtain suitable 
commutating action from coils in which the change of flax 
is too rapid. 

§ 25.— Ryan's method is to attach a large coil to the field 
magnets, laid round the armature but not revolving with it, 
having its axis perpendicular to that of the main magnet 
field. This coil carries a current in series with the arma- 
ture. producing a field in a direction opposite to that of the 
armature itself. Collection is made at points half way 
between the pole tips, so that the field magnet provides no 
commutation field. А cross field at right angles to the main 
magnet field is the difference between the fields due to the 
armature current and the large commutating coil which are 
in opposite directions, and this performs the commntation. 

VW. A. P. 


THE ELEOTRIO LIGHTING OF TAMWORTH 
(N. . W.) 


(From ovr SYDNEY CORRESPONDENT.) 


Тнк town of Tamworth, in the colony of New South Wales, 
situated about 268 miles north of Sydney, is generally 


SroraGs RESERYOIB.—TAM WORTH. 


oredited with being the first in Australia to adopt electricity 
for street lighting. The plant, which is still only on a small 


S 
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scale, was first d in 1888, and has been ing suc- 
ceasfully ever since, though without any extension of plant 
and very little extension of business. The plant consists of 
yo 12-N.H P. compound Fowler engines of semi-fixed type, 


Bzxr FixeD Enmacorms.— TAM WORTH. 


oe „having the cylinders, &o., placed beneath 
the boilers. The boilers, which are multitubular, are worked 
at а pressure of 120 lbs., and steam piping ed that 
either engine can be worked by either boiler. Wood is 
principally used for fuel, with some ooal, the fire-boxes 
taking 3-foot logs. Expansion valves controlled by a 
Hartnell r are fitted to both high and low pressure 
cylinders. Engines ran at 150 revolutions and drive a 
countershaft from which the dynamos are driven, the 
countershaft having a coupling in the centre. There are 
two Orompton dynamos, each giving 90 amperes at 230 volta 
when running at a speed of 750 revolutions. ^ 
The plant is used almost entirely for street lighting, over- 
a wires being used go on with- 
out suspension wires. For lighting 11 
miles of streets, covering is md of 
about 8 square miles, four aro lampe 
€ . of sh С.Р. are 
e existing gas lam ts 
have been utilised, the lamps iang 
fastened to the central gas pipe by a 
gun-metal clip insulated from the pipe 
by a fibre ring. Two or three lamps 
are placed in each lantern, according to 
their position; the lanterns nearest the 
station and in important streets have 
three 75-volt lamps in series, as the 
istance increases two 110-volt lamps 
are used, and finally two 105-volt lamps ; 
the maximum distance of any lamp 
from the station being nearly a mile 
and a quarter. The four arc lamps are 
used for lighting Peel Street, the prin- 
opa thoroughfare, at the intersections 
the cross streets. The private light- 
ing is very small, consisting of about 
40 incandeecents and six arcs, with 
temporary lighting for special occa- 
sions, 


The average output of units per 


annum is approximately 28,000, the 
maximum load observed 28 Kw., and 


the cost of production comes out at 

547d. per unit, made up as follows: —Fuel, 0:48d. ; oil, 
waste, &c., 0'26d.; salaries, wages, and insurance, 2:5d.; 
repairs and maintenance of arc and incandescent lamps, 
1:04. ; interest on capital expenditure, 1:284. This expen- 
diture is met by a rate of 5d. in the E, bringing in £700 per 
annum. 


There is a proposal on foot for getting additional power 
for private supply from the new water supply scheme. This 
supply of water is impounded on the Moonbi range of moun- 
tains, abont 12 milea from Tamworth, at an elevation of 
about 900 feet above the lower portions 
of the town. The storage dam has a 
capacity of 50 million gallons, and the 
estimated power available is put down 
at 28 H.P. at the turbines, with an 
average flow of 200 gallons per minute. 
The delivery of water with a pipe line 
7} inches diameter is calcalated at 
28,500 gallons per hour with full flow. 
the delivery in practice to be regula 
to 12,080, and pressure 205 lbs. to the 
square inch. The turbines will ran 
continuously, charging accumulators at 
a pressure of 600 volta, the distribution 
being on the three-wire system, with 
440 volts between outers, the generat- 
ing station being situated about 14 
miles from the town. It is estimated 
that 93,125 units will be available per 
annum, of which 80,000 will be re- 
quired for the public lighting, the 
remainder being sold by meter for 
por lighting and power 

he estimated cost of the extensions 
is put down at £5,559, the annual 
working expenses at £968, and the 
revenue at £1,586, made up of a light- 
ing rate of 81. in the £, and a 
meter rate of 8d, per unit. | 


MUNICIPALITIES AS ELECTRICAL 
TRADERS. 


Tun question of municipal trading in its bearing upon the 
electrical industries promises to demand a great deal of atten- 
tion during the coming months, It will be remembered that 
last year many applications for powers to carry on the manu- 


Crompton GanenaTons.—TaMwoRTH. 


facture aud supply of electrical Apes fittings, &o., were 

lodged by municipal authorities over the country, but it 

was with considerable satisfaction that we, and all who have 

the best interests of private enterprise, and therefore national 

industry at heart, heard the announcement that these pro- 

posals were not to be allowed, and they were rejected in а 
E 


- 
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batch. But municipal representatives, though claiming to 
be able to rejoice in an immunity from the shibboleths of 
party politics, are loud, and almost ; in their clamour- 
ings for municipal trading, the tendency of which, to our 
way of thinking, is in the direction of an objectionable 
form of socialistic dealing. They appear to be ing the 


pressin 
matter, and a decision had bettter be given once and for all. 


We are not op to municipalisation, so long as it is 
carried out within certain limita. It is pretty generally con- 
ceded, we think, that water and lighting undertakings lend 
themselves to municipal treatment, but even then they are 
likely to por certain undesirable monopolistic effects. 
We should not care to be called upon to make a com- 
parison between the municipal installations in this conntry 
and the company plants, for as recent events have 
shown, both have their faults and pass through unhappy 
experiences to the consequent disadvantage of the public. 
But for ‘a municipality to engage in trading—in 
manufacturing, buying, and selling—when such trading 
brings it into direct conflict with the interests of 
manufacturing concerns, which have done more than any- 
thing else to bring our саш to the commercial position 
that it has held for years, would be one of the most unwise, 


е 


as it would be unjust, developments that have oocurred for 


many years. Its unwisdom would be found in the lack of 
encouragement that would be afforded to private enterprise 
under the new régime; it would be fraught with the greatest 
dangers tn developments in the way of invention, design, 
and manufacturing; it would command for the furtherance 
or realisation of an impossible communistic notion the energy 
and genius of men who would otherwise have been engaged 
with a greater zet and with better promise of personal 
success in strengthening our position asa manufacturing and 
engineering nation. We believe that many of those who 
are hankering after municipal trading are men whose 
trend is ultra-communistic, who would rub their hands 
with glee could they but place а canker at the root of capital 


and undermine its operations, bringing about its downfall, to 


the benefit, as they mistakenly suppose, of the worker. 
Municipal trading, outside the reasonable limit of lighting, 
water supply, and, in some cases, local transport, wonld, if 
allowed in its mildest form, prepare the way for developments 
upon the same socialistic lines, which would ultimately lead 
to nobody knows where. The for municipal trading is 
one of the many uufortunate results of our present local govern- 
ing system, which allows men of extremely limited knowledge 
and with very e гожа o with matters which 
5 affect great and well established principles as well as 
nati industrial interests, and this merely that local 
government may be conducted upon the lines which they 
suppose are the best. Our object in writing this article is 
not to pass our strictures generally upon municipal personnel, 
for we have met among them some men whose views have 
been e and who have had a thought for the 
future for something beyond their own little tin god of 
a municipality —men whose actions are uncontrolled by party 
cries where serious ра аге to be wrestled with. It is 
с 


little- minded policy of local self-interest will be trampled 
under foot y Aen arger ideas of commercial and imperial 
progress. That policy threatens industry purely for the 
sake of making a few extra pounds per annum to reduce the 
local rates (perhaps), and for the mutual glorification of 
town councillors of the “ See what I've done !“ stamp. 

We oan only ripis when the proposals come before 
Parliament again, august as:embly will treat them with 
the consideration which they deserve, and flout the idea of 
municipal trading once and for all. 

It may be remembered that last year the leader of the 
Hoase of Commons promised 5 of a Joint 
Committee of both Houses to consider the whole subject of 
municipal trading, but at the close of the last Session this 
promise remained unfulfilled. The Government have, how- 
ever, given a definite assurance that the Committee shall be 
appointed early this Session. Although more momentous 
juesinde have been occupying a great deal of attention in 

arliament of late, wo think that municipal trading is a 
matter of so much consequence that it should not be over- 


looked, and we trust that the appointment of the Committee 
will be sandwiched in at the earliest convenient moment.“ 
In the meanwhile, however, it may furnish a certain amount 
of consolation if we say that the Liberty and Property 
Defence League is collecting suitable evidence to be tendered 


To leave generalisation and come to details. The remark- 


already dwelt upon at length.t Our attention bas now been 
directed to one to be introduced by the Halifax Oorporation, 
one of whose clauses is of great importance to the electrical 
traders of the town. Mr. R. F. Sunderland, as a representa- 
tive of the threatened class, placed his views before the people 
of Halifax in the local We quote as follows from one 
of his letters in which he intimates the grounds upon which 
ie objections of the members of the electrical trade were 


The Bill reads in part 8, Section 91, thus :— 


The Corporation seek powers to provide, sell, let for hire, and fix, 
set up, alter, repair and remove, but shall not manufacture lamps, 
meters, electric lines, fittings, apparatus, and things for and 


motive power, and for all other purposes for. which ele energy 
can or may be used, or otherwise necessary or proper for the supply, ' 
distribution, consumption, or use of electrical energy, and may provide 
all materials and do all works necessary or proper in that behalf, 
aud may require and take such remuneration in money or such rents 
and cbarges for and make such terms and conditions with 


In fact, as Mr. Sunderland says, in other words, to carry 
on the business of electrical contractors for the sale and 
erection of all internal wiring and fittings, thus creating a 


powerful opposition to the very people who have made and 
о ш the Halifax electricity works a successful 
venture. 


The electrical contractors are the men who | 7 
keen canvassing and the healthy competition existin 
them, excite t that demand for the Corporation's commodity, — 


a monopoly such as the are seeking. 
.. . If there had been a dearth of electrical contractors in the town, 


ing high prices for electrical work, one could d the 

tion for such powers ae are embodied in the BilL Bat the 
reverse is the case, as the local e ve placed more 
orders thsn the electricity works could with any degree of 
* If it is reasonable for to 
pose as traders in a new industry (and by their tion stifle ite 


pacity in other departmenta—for instance, the Corporation own the 
алау slaughter-houses ; why not buy — cut up, and retail same? 
ould this te agreeable to certain worthy aldermen and the local 
иш Ег 
° re , , 

affect the interests of oertain . N | 
For our previous comments on this queation we have been 
ridiculed as believing that it is seriously intended to carry 
into effect powers such as are being applied for at Halifax. 
If they are not to be carried into effect, what is the use of 
applying for them and inolading the objectionable provisions 
іп a public Bill for traders to take umbrage at? But we are 
convinced that the clauses are set there for the purpose which 
we have attributed to them, of entering into actual oom- 
ition with electrical traders. We read that at Halifax the 
yor is moving in a very spirited way, во as to ensure the 
ratepayers’ endorsement of the measure by an overwhelming 
majority, and he endeavours to pacify the local electrical 
engineers by saying that the powers sought by olause 91 
are simply “to repair or alter electrical fittings where the 
серии may be requested to do so.” We maintain that, 
in doing even this, the Corporation is entering into competi- 
tion with some of its own ratepayers. The terms of the 
clause are for * buying, selling, &c., but not mannfacturing.” 
The Halifax electricians, we imagine, will nct attach much 
importance to a statement of intentions which is the direct 
opposite of what a in the Bill itself. If the Bill 


becomes law, what about the “ intentions“ given by word of 


в 555 сыы T itn te Manat to the 
use mons he inten utting unicipal Trading 
Oommittee down on the paper without delay. 

1 Егвствслт, Ry, ber 29th, 1899, page 1040. 
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popan to go the 


whole hog, or only р he thin end of 


in 


THE CONSTRUOTION OF OVERHEAD 
EQUIPMENTS. 


portation from America, the methods of 
overhead construction have not во far been characterised b 
muoh,in the way of machinery. Probably it has been fo 


I. 
THOUGH it is an im 


that the conditions аге во variable that manual labour best 


adapta itself to-them. In this article we propose to give a 
brief account of the work of construction of an overhead line 
for tramway work, with a view to pointing out some 
of the difflcalties that have been encountered. These 
difficulties will be more or less labour difficulties, 
ing to the district in which the work is being 
done, to some extent, but chiefly depending upon 
whether the work can be done in a straightforward manner 
without the delays and demoralising stop that prevent 
the keeping together of a good practised gang of men. 
After 5 together for а day or two the members of a 
g will be found to work like a machine ; each man knows 
is own particalar duty, and the time to do it. But where 
any of the members of the gang are removed, and their 
places filled by inexperi men, the time required to do 
the work will be doubled or even trebled. 
In the overhead system of construction, the standard 
distance apart at:which poles are placed is 40 yards. This 
distance requires to be shortened considerably in passing 
round. curves, and .this is more lly. the case when 
- bracketed poles are employed. On span wire system the 
trolley wire where passing round curves may easily be pulled 


we E 


ord position so as to bring the wire at any 
pus allowed limita of deviation ; on the other 
, with et poles the system of pull-offs cannot be 
applied unless the poles are upon the convex side of the 
curve, while the same argument applies, of course, to one 
side of a centre pole line. But the distance apart of the 
poles exercises no serious influence on the general problem of 
construction. The work of pole erecting may b» divided 


gi 


under three namely : (1) The excavation of the holes; 
(2) the орет З the pole into the hole pre for it; (3) 
the fixing of the ре truly vertical or at the predetermined 

of > There is an earlier operation that might 


le 
almost. have been placed under a heading of its own—the 
placing of the pole in the proper position on the ground 


. 808 


ready for erection. This usually includes threading upon the 
pole the cast-iron ornamental base and tying this to the 
pole at such a position that its lower end is at least 7 feet 
above the butt end of the pole itself. This is done to facili- 
tate the subsequent concreting operation. It may happen 
that the poles have been laid along the route some consider- 
able time in advance of the work. In order that they may 
not prove а danger to the a they are best laid singly in 
the gutter olose along the kerb. So laid, they are out of the 
way, and being tubular, do not obstruct the flow of water to 
the sewers. - 
The beat vehicle to carry poles to the line is one of those 
large log trucks with wheels of 9 or 10 feet diameter, as used 
in Liverpool for large timbers. The poles should be slung 
below the axle by chains and sorews (fig. A), and may be un- 
loaded by pulling out the top pole first at the back end, so that 
one end of the pole can be lowered carefully on the ground. 
The other end is then to be lowered by taking a hitch 
of rope round it, and a double turn round the pole of the 
drag, and lowering the iron pole thereby. Poles must not be 
dropped any distance, as they are very easily sprung out of 
straight and rendered useless. Where such a vehicle cannot 
be had, the next best vehicle is an ordinary timber dray with 
low wheels that do not stand во high as the dray platform or 
transoms. Loose stancheons usually hold the timber balks 
laterally. To lower off a pole, each end of the most con- 
venient pole should be secured by a rope carried to the wheels 
on the opposite side of the vehicle. By means of bars the 
pole must then be gently ooaxed past the removed stancheons, 
and the stancheons at once re-inserted to prevent other poles 
from alipping off. Obviously, both because of foot passengers 
on.the inside, and because the curvature of the roadway 
causes the vehicle to slope inwards and helps to prevent 
dangerous slipping of the other poles, it is better to unload 
poles on the street side of the vehicle, the wheels of the dray 
standing down or towards the gutter. ‚ 
The pole is easily lowered quietly to the ground, resting 
first on the wheel fyres, and then on their projecting hubs 


in its descent. With ropes of sufficient length, and а 


vehicle convenient for the purpose, the poles are made simply 


П o" n 


=$ 
Figs. 1, 2, amp 3. 


to roli in the loop of the rope, one end of whioh is secured 
to the vehicle, and the other is given a turn round the near 
side wheel (fig. B). The unloading of poles is worth care- 
fal attention, as it may be the means of saving expense and 


We may assume all poles to have been distributed 
along the route with their appropriate base castings. The 
next operation is the making of the holes. Poles are usually 
buried to about 6 feet from the surface, and holes 
are dag for the purpose to a clear depth of 6} fee“. 
The digging of holes is a labour of great uncertainty. 
The tools employed are the auger, fig. 1, the scoop, fig. 2, 
and the long cutting spade, fig. 3, and, when the ground is 
hard, long steel bars are used to break up the rook. These 
bars are of 1}-inch octagon steel pointed at the end. 

‚ The auger, for use in clay, consists of a miniature screw 


preventing accident. 


pile with a short gimlet point and a single fiat steel plate 


elit of short pitch. The diameter is about 12 inches, and 


. progress in wetted clay is fairly rapid. The hole thus made 


is widened out by the long-handled cutting spades. In 
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cinders or in rock, progress is more or leas delayed. The top 
diameter of the hole ought to be at least 80 inches to give 
а proper mass of conorete to distribute the lateral pull of thé 
pole upon an ample area of earth. Below 2 feet the hole 
may be narrowed in good ground or soft rock to a minimum 
of 15 inches, which is as small as will conveniently admit the 
ге 1 flat spoon sooops used for removing the soil from 

e hole. 

At least a week before the work of pole erecting is to be 
commenced, there should be p a namber of slabs of 
8-inch flagstone about 15 inches diameter, to line the bottom 
of each hole. If such slabs are not to be had, their equiva- 
lents should be prepared from fine concrete moulded in a 
rough circular frame of wood or hoop iron. The object of 
this lining is to afford a hard substance upon which the 

lea my Abas во that тец not sink into the ground 

utther than required. Without such linings, the pole, when 
it drops heavily into the excavation, sinks into the earth, and 
cannot afterwards be moved for adjustment. It is a mistake 
to excavate holes.too far in advance of the pole erection, for 
the sides are apt to fall in; in many soils the holes fill rapidly 
with water by percolation or become filled by rainfell, and in 
either case the hole is more or less rotted. It is thus not 
usually practicable to excavate holes so far shead of the work 
as to permit the bottom to be lined with oonorete that will 
have time to harden before the pole is erected. On no 
со must hard liners be omitted, prepared well before- 

and. 

A poling gang will consist of 12 to 14 men. With two 
men to each hole six holes can be excavated at once. Each 
set of men should have a wooden steff cut to measure the 
correct position of the hole relative to the line of kerb. For 
good work, where the kerb is good and ht, a piece of kerb 
will generally require to be removed in order to allow a hole 
of proper size to be made. The wooded staff may then take 
the form of a rough .L square, fig. 4; the head is to span 


the gap in the kerb, and the blade to show the two sides of 
the hole. The circumstances of each case will determine the 
means to be used to secure the ne alignment of the 
poles. Correct alignment is especially desirable in centre- 
pole work and must then be secured, when excavating, by 
measuring the holes from one rail groove by a gauge, fig. 5. 
Where holes can safely be excavated some days before pole 
erecting, they may be covered with stont timber discs and a 
layer of earth. In fact, no hole should be left any time 
without cover, or some wideawake citizen will assuredly find it 


and fall therein, and if there is water in the hole a child will 


inevitably fall in head first and beoome a permanent capital 
charge on the tramway. Too much cantion cannot be 
exercised in precautio measures against mishaps. Where 
the holes made in one day must be filled the same day, the 
poling gang will usually start excavation in the morning, and 
the number of holes dug by them should be such as can be 
finished the same day. Work oan be more rapidly advanoed 
when holes can be dug well ahead of the pole gang by a 
different gang of men, and it is good praotioe to do this in 
long lengths of uninterrupted work. 

The holes being now ready, the poles are drawn to their 


respective places, and threaded through their base castings. 
Four men to each pole will do this rapidly. All is ce 
ready for erection of the prepared poles. A curved ,3, steel 
. бл, is stood nearly vertically, as shown in fig. 6B, 


plate, fig 


in the first hole. This serves as a guide for the butt of the 
pole as it slides into place. | О 


to support the pole as it : 

The actual pushing-up poles are eight in number, four 
өсү 1 feet iu length, four about 7 feet (fig. 9). The 
pole is first lifted half up to the position (fig. 7), an! the 


ax 


Fio. 7. 
short dead man is placed beneath it, oare being taken that 


the dead man is kept square by the pole, as the pole becomes 
more sloping with each lift. The first lift is made by the 
whole gang lifting the pole һу hand, the foreman plaoi 

the dead man. A second lift enables the long dead 


man to Ыз inserted, as in fig. 7, and the pole is thus 


pushed up to such an angle, that the four short ers 
can be put under the u end of the pole, ih eee 
the other men still bul the pole from below, and 


— + 12'0° — 
"N 


Fia. 9. 


the dead man being carefnily followed np. А lift in this 
way enables the long or 12-foot pusher poles to be 
under the pole end, and all eight men lift in unison and the 
others push or serve the dead men. A little ay pee 
renders the work very simple; each man soon finds his 
and the work considerably. As soon as the 
tt of the pole makes an angle with the baok plate of leas 
than 90° оп the top side of the pole the safety is increased. 


(To be continued.) 


REVIEWS. 


A History of Wireless Telegraphy. By J. J. Fanrs. 
William Blackwood & Sone, Edinburgh and London. 
Price 6s. | 
This book of Mr. Fahie’s contains all that is worth know- 

ing about the history of wireless telegraphy. The author 
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has spared no pains in collecting the materials for this work, 
ald think that very little that is of any import- 
ance has been overlooked. ! 

Mr. Fahie traces the beginnings of the idea of wireless 
telegraphy as far back as the end of the last century, but 
the originator of anything in praotical form appears to 
have been Steinheil, who, in 1838, suoeceded in telegraphing 
by means of earth currente to a distance of 50 feet. This 
idea of utilising the lateral spread of earth currente flowing 
between the two earth plates of the transmitting apparatus 
evidently had a great fascination for inventors from the time 
of Stei down to the quite recent advent of Marconi. 
It is obvious that the system has great advantages, although 
the wires forming the base lines may be two or three 
times the length of a wire that would have directly con- 
nected the two stations, since it enables communication to 
be effected where a cable cannot be maintained. Morse, Lind- 
my, Trowbridge, Preece, and many more or less distinguished 
men, have tried their hand at this system of wireless tele- 
graphy. The biographical material collected by the author 
about James Bowman Lindsay, of Dandee, gives an interest- 
ing picture of the poor scholar rising superior to his environ- 
ment, of which Scotland has furnished so many examples. 
Mr. С. A. Stevenson’s of signalling by means of the 
electro-magnetic induction between two coils laid flat on the 
ground at the two stations is fully and clearly described. 


This system is interesting as being an almoat ete antici- 
ion of a system recently by Prof. e, who, 


pation 

at the time he read his paper before the Institution of Eleo- 

trical Engineers, was unaware of Stevenson’s researches. 

This illustrates the value of such a book as Mr. Fahie's. 
The last chapter in Mr. Fahie's book is entitled G. Mar- 

‘coni’s Method." It ои with Newton, and passes through 

Faraday, шее, Lodge, to Marconi. Now, though 


What will strike most readers as objectionable about Mr. 
Fahie's book is the too frequent occurrence of quotation 
marks, Most of the inventions are described in the spsissima 
terba of the inventors. Mr. Fahie mares sn this objection 
in his preface. He says: “I seem to hear the facetious 
critic exclaim : ‘ Why this is all scissors and paste.’. So it 
is, good sir, much of it; and so is all trne history when 
delete the fictions with which many historians embellish 
their facts.” It is said that Froude defined history as an art, 
not a science. Mr, Fahie evidently does not with 
Froude's definition; but we imagine the most y acou- 
rate of historians would trust themselves to give a true 
account of events without actually quoting the words of the 
old records. The chapter on the Marconi method is most! 
in the language of the author, and is, on that account, muo 
more clear, concise, and pleasant reading 

ыы 5 depressing the key to mak 

us. He says: On de ey е, вау, 
a indnoed currents are set up in the ooil of 
the Ruhmkorff machine, which pass in 
spark ga 


wire). 


rks across the 
of the vertical 


the lines of force spread from the 
top of the wire like the ribs of an umbrella to the surface of 
the earth, and the rapid alternations of this field generate 
the electro- io: waves which transmit the sigt 

To show how rapidly.the art of wireless telegraphy is 
advancing, we may compare Mr. Fahie's statement that the 
pue ш with the Marooni apparatus is 35 
miles. ДЬ реа date it is said to be at least 100 miles. 

_At the end of the book are varions appendices: On the 
relation between electricity and light; modern, views with 
Tespect-to the nature of electric currents (Rowland); reprint 


„ Fahie's theory of the Marsoni 


of Marooni's patent specification ; researches of Prof. Hughes 
in ines waves, and their application to wireless tele- 
у, «o. 

A group of 12 its of eminent men who have oon- 
tributed most to the creation of wireless telegraphy is given 
as a frontispiece. | 

Everybody who is interested in the subject of wireless 
telegraphy should read Mr. Fahie's book. The historical 
material is all there, though his regrettable views as to the 
invol mendacity of historians has prevented Mr. Fahie 
from patting it in the most readable form. 


The Infe Story of the Late Sir Charles Tilston Bright. 
By E. B. BRIGHT and C. BRIdHTr. 2 vols. Westminster: 
Archibald Constable & Co., 2, Whitehall Gardens, 


This biography, written by the brother and son of Sir 
Oharlea Bright, is interesting, not only because it is a record 
af the life of a talented engineer, but also because it gives 
the story of the Atlantic cable and of the first telegraph to 
India and the Colonies. The ranks of those who have know- 
ledge of what was done in the early days of telegraphy are 
becoming rapidly thinned to almost extinction, and were it 
not for books of the kind under notice, records of what has 
been done must be practically lost. There is a tendency, we 
think, for those who write biograpbies, to imagine that what 
is of intense interest to themselves must necessarily be of 
interest to others; whilst, therefore, the records may be 
useful and of interest to a few, there is always a possibility 
of a biography, no matter how well written, turning out to 
some extent a failure. | 

The biography of Sir Charles Bright is undoubtedly that 
of a remarkable man. That a youth of 19 should have been 
entrusted to carry ont important telegraph work in Lanca- 
nr and i that 20 he 3 poss have become 
chief engineer to Magnetic Telegraph Company, is cer- 
tainly astonishing, and is an indication of very ге ability. 
Many of the inventions of Sir Oharles Bright are, in a 
modified and improved form, still in use and doing excellent 
service. 

At 26, as the result of his successful completion of the 
Atlantic cable, Mr. Bright became Sir Charles,” and по 
honour was more deserved. The account of the voyage of 
the Agamemnon, and the terrific storm encountered in mid- 
Atlantic, is interesting and exciting reading; indeed, the 
whole history of the various incidents in the memorable 
v 8 which resulted in the establishment of a working 
cable reads almost like a romance. In the face of the 
innumerable difficulties, and the want of knowledge which 
we now it really is remarkable that the cable was 
ever got to work at all; 732 messages appear to have been 
transmitted from firat tolast. Probably the life of the cable 
would have been very much longer than it proved to be, had 
it not been subjected to electrical strains, which, however 
much they were thought to be necessary, in order to accele- 
rate the speed of transmission, were really disastrous in their 
effect on the insulation of the cable. 

To follow the volames chapter by chapter is unnecessary, as 
there is little in them of purely scientific interest. As a 
faitbful and complete record of the family history of Sir 
Charles Bright, the compilation is entirely satisfactory, and 


‘should prove valuable to all who have a liking for bio- 


graphies of the kind. 
ee = —— 


THE WIRING OF HOUSES FOR THE 
| » ELECOTRIO LIGHT. 


Br ED. О. DE SEGUNDO, A. M. I. O. N. 


Tux change in the voltage at which current is supplied for 
lighting and other purposes, from 100 to 200 volta, has 
caused the old queation of the proper method of wiring 


houses for the electric light to oome prominently before 


the technical as well as the lay press, and the result of 
the present deliberations of the Institution of Electrical 
Engineers on this subject will be awaited with much interest. 

There can be no doubt that the subject is one of great and 
growing importance, but it is difflonlt to see how rules 
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and regulations can effectually protect the public against the 
consequences of bad wiring any more than Acts of Parlia- 
ment can make a man honest, There exist at the present 
time more than one code of wiring rules which, if conscientiously 
adhered to, would ensure satisfactory wiring, but the crux 
hitherto has been exactly what it always will be, namely, the 
шгп of the element of conscientiousneas into the 
wor 

A contractor tendering for work knows he is in oom- 
petition with keen men of business whe can calculate as 
carefully as he does, and who are equally anxious to obtain 
thecontract. If no specification is prepared upon which the 
contractors have to base their tender, then the amount of: 
conscientiousness imparted into the contractor’s tender is 
that which he considers necessary to ensure his work bein 
passed by the representatives of the supply company and o 
the insurance company. The inspection by either of these 
authorities is always made on completion, and provided the 


installation shows a certain insulation resistance to earth 


and between poles, and provided there is nothing very glaring - 


in the way of defective design of fitting or a us, the 
wiring is passed, the contractor is paid, and the consumer 
e ашы feels quite happy about having got his money’s 
wor 


Let us consider what the insulation test as ordinarily - 


1 85 by the supply oompany does not reveal. 
t gives absolutely no indication as to 

1. Quality of insulating material on conductors. 

2. System on which wiring is carried out. 

8. Capacity of conductors, 

4. Whether joints are properly made or not. 

9. Whether fuses are inserted where necessary. 

6. Whether fuse wire is properly proportioned to current 
which may safely pass. 

7. Whether oondnotors are bunched or not. 

8. Whether conductors are protected in any way from 
mechanical or other injury. 

9. Whether fuses or conductors are accessible in case of 
injury or breakdown. 

10. Whether there is a break in continuity in the con- 
ductore, 

The supply company’s test for insulation resistance is 
primarily designed for the company’s protection, it being of 


the greatest importance to the supply company to know that « 


connection with a given installation does not put a bad earth 
or other fault on their system. Should anything happen to 
the installation in question in the way of a bad short cir- 
cuit, for instance, the company’s main fuse protects ita 
of conductors, although the consumer’s main fuse 
oes not of necessity system of conductors, but 
as long as the consumer’s meter and the company’s main 
fuse remains intact, it would not matter to company 
(academically) how long a short circuit in a consumer's 
wiring were to continue, because, of course, the company’s 
main fuse recognises no difference between a large number 
of lamps being on, and a short circuit, or other fault, passing 
an equivalent current, the meter would register the каше 
in each case, and eventually the consumer would be called 
upon to pay just the same. 7 
he recent experience of Mr. Orackanthorpe, which has 
been very freely ventilated in the Times and in other journals, 
has called forth letters of all descriptions from those who 
know what they are writing about, and also from those who 
do not. Nearly everyone calls for rules and regulations, for 
a standard system of wiring, for something out and dried 
which shall, after the manner of a fetish, render errors 
of judgment impossible, ensure perfection in workmanship 
and relieve everyone of responsibility. It is, of course, im- 
possible to ensure sound wiring by merely compiling rules 
and going no farther. The essential is, that the rules should 
be enforced at least in principle, and this can only be done 
by efficient superi tandence d 


work. Until this is done, the mere provision that the wiring 


shall be carried out in accordance with the rules laid down 
tee that . 


by such and such an authority will involve no 
these provisions will be adhered to. Indeed, no code of 
rules could be so perfect ав to apply unequivocally to each 
and every case of wiring, and it is certain that the blind use 
: rules without discrimination may very often lead to con- 
usion. 

In the ErLEcTRiCAL Review of January 5th, a note of 


uring the execution of the | 
in other parts of old wiring | 
. due, no doubt, to the wires not having been p 


warning is sounded by Mr. V. Zingler in oonneotion with 
the use of rubber-insulated wire in steel conduits, — He; points 
out that in advocating the use of steel conduits опе is-apė to 
125 een of the “now perishableness of vulcanised 
rubber. | 

With deference, the fact that rubber perishes has long 
been known and recognised, but во far no efficient subetitute 
has been found for the insulation of wires, and, therefore, one 


has to the inevitable. Mr. Zingler’s point is that 
while the deterioration of rubber insulation may not become 


apparent if the wires are run in wood casing and if the 
latter is kept dry, the drop in insulation resistance would 
become marked in the-case of a similar deterioration of a 
wire enclosed in a steel conduit. This, however, would 


appear to be an advantage rather than otherwise, provided 


the conduit system has been properly desi 

The author was consulted in regard to the electrical equip- 
bi of the к" buildings of не Institution = Mechanical 

ngineers, and recognising that wires cannot be expected to 
last for ever, he ado а system which seemed likely to 
prove the most satisfactory, rot only in the present, but in 
nests e ae аре aii pieke in Tei 
specification inc a rigid system of sub-division, 
main circuit being divided up into as mny circuits as there 
are floors, these circuits being again divided into gub-circuits 
carrying not more than 2} amperes each to supply individual 
lamps. Each circuit starts from a double-pole distributing 
f rd, and separate circuits are taken off for motors, 
experimental plugs or any special purpose. 

Draw boxes are introduced wherever necessary or advisable 
E the drawing in or draw а 

conduit is composed of special wroug п 

great care is exercised in the selection of each length. The 
conduit is not insulated in the interior, and no ial pre- 
caution is taken to make the system air or water tight, in 
fact, it is preferable that there should be free access of air to 
the system of conduits, this tending to keep it dry and sweet, 
whereas if the system is air tight the condensation due to 
variations of temperature has no means of escape, and the 
C in proportion. It is 
doubtful, however, whether in practice it would always be 


ible to arrange the wiring on an ideal principle, and 
Ы el there must be certain portions of the conduit 


systems to which very little fresh air obtains accesa. Should 


Mr. Zingler’s fears be realised, it only emphasises the 
fecti ol care and forethought in the selection of positions 


for the draw boxes in order that the replaoing of wires be 
rendered as little troublesome as possible. p 

The question of joints is undoubtedly a most important one, 
so much so that it is better to avoid it as far as possible by not 
permitting joints at all in the main and distributing circuita, 
At the Institution of Mechanical Engineers the main and 
distributing oirouits are continuous and without a joint 
between fuse terminals. It is, of course, possible to make a 
joint so well that it is quite gr or even superior in insula- 
tion to the rest of the wire, but noe shows that in 
order to ensure such jointing it would be necessary to employ 
a craftsman of so high an order as would very greatly add to 
the expense of wiring. 

Joints cannot be wholly avoided except at a cost in 
labour and material which would be quite prohibitive, 


tion. As 
no trouble 
7/22, 


and b piecing this in a readily accessible 
re 


mechanical joints, which, after a lapse of many years, 
were apparently in perfect oondition, = айбы soldered joints 
iring showed signs of deterioration, 
roperly cleaned. 
before soldering, or to the fact that some form of “ solution” 
had been used, and a little left behind in the joint. 

It is doubtful whether any system of aa will ever be 
devised that will be universally applicable. The exigencies 
of each special case will have to be taken into account in 
matters of detail, but two fundamental principles may be 
enunciated which apply whatever be the system employed, 
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namely, sub-division of oirouite properly protected by double- 
pole а placed in easily acoessible positions should be 
carried out as far as possible, and joints in the wires should 
be avoided wherever possible. A third desideratum may be 
added, that the method of ting the wires from 
mechanical injury should be such as to admit of the wires 
being drawn in or out with as little trouble as possible. 


CORRESPONDENCE. 


Our Position as Engineers. 


On reading in your issue of February 2nd the inaugural 
address to the Association of Engineers by Mr. Чоу 
Hodgson, one is struck by the fact that the tone in whi 
the President: speaks is purely опе of competition. He 
enumerates many branches of engineering, pointing out the 
position of each as regards other countries, America and 
Germany in particular. Bat does he not leave out а most 
important point to us Englishmen by not mentioning the 
engineering branch and ils working staff of the ships in our 
Navy? Сап that be compared as favourably with other 
countries ? Considering the stage that science has reached 
at the present day, one would think that these ships would 
be complete with all the latest inventions and appliances. 
Instead. of this, when one goes on board a new first-class 
cruiser, one finds instraments in use which are only fit to be 
consigned to a museum ; the d o in charge of one branch 
of the service, the circuits for lighting and other purposes in 
charge of another (which branches are, generally speaking, 
ab social loggerheads), and it strikes one that something 
should be done to bring even these minor details up to date. 

Would it not be a good thing for the country, if some 
eminent engineer, an electrician for preference, were to take 
up the subjeot, and go into the reasons why electrical know- 
ledge is so small in our Navy, and electrical cf rae are 
so “ crabbed by the officials under the Admiralty ? 


An Electrical Engineer. 


An Inventor’s Grievauce. 


I noticed in your advertisement columns last week an 
advertisement of an apparatus invented by me two years 
ago, and submitted to the firm who advertises, but very 

ightly different from it. | 

ey told me they did not see their way to manufaoture 
the article, as there was no demand for it. 

This is not the first time I have been. served like this, and 
I впррове it is a general thing for so-called reputable firms to 
crib inventors’ ideas and then very slightly alter them for 


-their own use, because they know a poor inventor has not the 
money to contest the thing in a court of law. Also it 


has been truly said that it takes a genius to make a good 
invention, but an angel to make manufacturers believe that it 


is any good. 


Disgusted Inventor. 


Ав Electrolytic Centrifagal Process for the Production 
| of Copper Tubes. 3 


My attention has been drawn to Mr. Henry Wilde’s letter 

appearing in your issue of February 16th. | | 

quite agree with Mr. Henry Wilde that there is nothing 
new in revolving a cathode, as this has been practised for a 
great number of years; Mr. Wilde’s letter makes it quite 
clear that his process has no feature in common with my 
centrifugal process. 

What I olaim to have discovered is that if the cathode is 
revolved at a sufficiently is esa so’ as to generate an 
appreciable amount of oentrif foroe, remarkably smooth 
deposits can be obtained at very high current densities, and 
the voltage is considerably 
that there is a oritical 
deposits can be obtained, which cannot be obtained at a lower 


Iam well acquainted with Mr. Henry Wilde's patent in 
which he claims imparting a rapid whirling, or rotating motion 


` the cut-out may be dispensed wi 
the clroait of the | 
lamp this coil would be burnt ont. Al 


noed. I have also observed 
speed at which excellent copper - 


to a depositing solution either by means of paddles or revol 
the 3 I am not aware that Mr. Henry Wilde ud 


h 
discovered that by rotating the cathode at а certain speed 
smooth deposita of copper could be obtained at remarkably 
high current densities, even when a very large tage of 
free acid is present in the electrolyte. If Mr. Wilde had appre- 
ciated the advantages of centrifugal force, why does he state 
in his patent that a paddle revolved in the electrolyte is a 
good substitute for revolving the electrodes? The American 
patent authorities after carefully studying Mr. Henry Wilde's 
patent, have decided to grant me a patent for my oentri- 


ugal process. 
Sherard Cowper Coles. 
February 20th, 1900. 


Electrical Volunteers? “ Send-off” Dinner. 


The Dinner Committee have the gratification of announo- 
ing that Lord Kelvin has most kindly consented toremain in 
London а week longer than he had originally intended in 
order to preside at ће “ Send-off ” Dinner on March 8rd. 

In order that the final arrangements for the diuner may 
ba completed without loss of time, the hon. treasurer (Mr. 
Henry Edmunds, 2, Queen Anne's Gate, London, S. W.) 
would be glad to receive remittances (£2 each) as soon as 
possible from those gentlemen who wish to be present (or to 
act as hosts without spinge d bat who have not yet com- 
muuicated with him on the subject. 

Hon. Secretary to the Dinner Committee, 

February 20th, 1900. 


BUSINESS NOTES. 


The Institution of Junior Engineers.—At a meeting 
of this ap коеун ua а$ е е и аке Aang on Friday, 
Fe br 2 ө chairman, Mr. Bas oy, pre a paper on 
и Ato Lampe and Aro Lighting ” was resd by Mr. H. d. Coteworth, 


It wae shown that the 
method offers decided advantages over electro-magnetic, for instance, 

th currents an alteration in the ty has no effect 
th an electro-magnetic 


come into practical use to any extent. The majority of lamps have 
: controlled by both a series and shut solencid ; but 


lamp may be varied over a very 
feed ; they are also simpler in construction, and therefore cheaper in 
first cost. Гашре Ашка сщш MO nearly all by a 


For 
placed in the plinth cf the pur былан, on a short 
shunt coil, otherwise on the failure of a 


eries 
tial mains. This is accomplished by having a transformer so arranged 
that when the current in the secondary due to the 
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on the market, which is 
el on 200-volt mains. In the 


A pew гаш SOR ш attention has been called to a 
new В rap, Which, while acting by the expansion of astraight 
of tube against the face of the escape alee Waals a lever Ie nig 
tion, imperfectly shown in the illustration that accompanies this 
description, the object of which is to cause the closing valve to move 
forward to meet the expanding tube. The movement of the tube is 
multiplied several times, so that the 
Fz paauon pipe tips bas bees grappled 
ex on pipe traps gra 
with, and, it is claimed, has Fall 
been overcome. Without such multi- 
plying movement the expansion due 
to the differenoe of temperature of 
the steam and of the water collected 
in the pipe is too small to allow 
satisfactory working; the trap becomes 
too delicate, and is apt either to leak 
continually or to refuse to act. The 
object of the lever movement is good, 
and though it is risky to prophesy 
wpon the ac'ion of a steam trap, we 
can at least say that if we apprehend 
the mecbanism aright it a 
likely to succeed. e expansion of 

ht length of brass tube 

between the ts of the temperature 
of the steam and the water to be 
dis is very small and could not be practically utilised in a 
direct line, for it would effect far too small a valve movement to be 
of use. Hence the application of some simple multiplying levers as 
in this trap to secure under valve opening. To remove the levers 
and adjusting screw and expose the valve, the removal of the four 
nats is sufficient, when the front cover can be brought away at once. 
This trap seems simple, and the action is, we are told, very direct 
upon the tube though, as stated above, the illustration does not show 
how the pressure is communieated between the tube header and the 
levers. All inquiries respecting the O.. trap should be sent to 
Mr. J. O. В. Okes, of 63, Queen Victoria Street, E. O. 


The Westinghouse Gas Engine.—We have received a 
pamphlet illustrative of the Westinghouse gas engine that is later on 
to be put on the market from the new works of the company at 
Manchester. The engines are to be built in two and three-cylinder 
variety and of large sizs. We are glad to weloome another serious 
effort to produce large gas engines, and can see no reason why such 
engines should not be as workable as small ones. There is so 
huge a field for gas engines and so great a volume af: waste gas only 
waiting to be used by them, that it is simply a marvel to us that 
more is not done to use so cheap a means of energy in power distri- 
bution. The pamphlet is quite & work of art and finely illustrated. 
We have already stated that the governing of the Westinghouse gas 
engine is effected, not by cutting out ex ons, but by modulated 
charges, a system that while less economical, enables the maximum 
possible number of explosive strokes to be made. This system is 
of course open to any gas engine maker to employ; there is not, nor 
во far as we know ever has been, any patent in it, and, as all gas 
engines will work with cheap producer gas, or the gas from blast 
furnaces, and not with costly illaminating gas, the question of stuady 
tarning is quite as important as any economy of a ches The 
use of thec ver gases lias; in fac. quite altered the poni on of gas 
engine economy, and it is worth while again emphasising this point, 
р there still remains an unnecessary ere а мош 

power users against large gas engine, a preja W 
ita rise at the time of the original Otto and Langen, jun., engine, and 
кы: по, without Leges N e to the presons day, pipe 

use a means of wor rendered necessary by cost 
has been continued after the main factor has ceased to be. Anon 
other large gas в, опе of 600 нр. was recently started in 
Belgium, driving a blowing cylinder direct; and Germans at Dort- 
mund are using gas engines to produoe calcium carbide, using blast 
furnace gas in the engines. | 


Chatham Town Hall Electric Fittings.—With further 
reference to the electric lighting cf the Ohatbam New Town Hall, 
mentioned a few weeks ago, we understand that the handsome 
electric light fittings, specially designed to harmonise with the 
building, were worked out and made at the Edison & Bwan Company's 
Ponder’s End factory. They are all finished in polished brass. In 
the main entrance to the Town Hall building are three 5-light fittings ; 
a feature of these being that the town arms with ebield is worked 
into the design. The staircase hall is lit by three 5-light electroliers, 


and fitted on the Newel is а massive standard. In the committee 
room and the offices of the borough c fficials are fixed 3-light pendants, 
somewhat plain in design, but in keeping with the general character 


of the place. On the landing of the staircase another Newel 
standard is placed as at the foot of the stairs. The first floor stair- 
caso hal] has two 10-ligbt electroliers to light it. In these fittings 
the lamps are arranged in two tiers for the purposes of economy 
and effect. The Council chamber, Mayor's parlour, &c., which are 
fitted, the former with two 10-light electroliers with “shaped” and 
scroll bands, and the latter with two 5-lights of similar style. The 


Town Hall pro 


contains the largest electroliers in the building. 
The grand 30-lights in the centre have a ding (in design) 
3 Special attention was given to the designs 
of electroliers, the ornamentation being so arranged on the 

t of view nothing is lost to the 
rooms and offices, in addition to 


and Swan Electric Light Company are locally congre 
preparing these fittings so appropriate to the building. 


Meldrum Farnaces.—At a meeting of the Birmingham 


Association of Mechanical Engineers on February Srd, 1900, Mr. В. В. 
H „A. M. L. M. B., read а paper on the Meldrum ” furnace with 
8 reference to the econometer,and town’s refuse destruction. 


In Part 1 of his paper the lecturer only briefly enumerated the 
principal points concerning the subject combustion, he having 


dealt fully with that subject in a previous paper 
Association, on to the question of the steam j 
pointed out that although all mechanical stokers with moving grates 


read before the 
et blower. He 


used the steam jet to keep certain parts of the machine cool, yet 
most makers suppressed any mention of that fact on account of 
having to meet with so much prejudice from steam users, or men 
of their not ha a full knowledge of the office of forced ght. 
A good selection of results of tests were given to support the lecturer’s 
remarks; some of these showing an increased evaporation cf 50 per 
cent. without loss of fuel efficiency, whilst in some cases a 50 per 
cent. saving was shown. In Part 2, the construction and working of 
the Meldrum furnace wae fully described by means of numerous 
3 ше, De 3 с of a 8 and caer eat aes 
the working О 6 econometer, or gas apparatus, sho 

the usefulness of the econometer as a check on Ai gi stokers, and 
also as a regulator of the air supply to boiler and other furnaces. 
In Part 4 the lectarer dealt with the much discussed subject of the 
destruction of town’s refuse, showing what form a modern destructor 
should take. Some tests of the Hereford aud Rochdale destructor 
were given, and after describing the system of heat storage, obtained 
by means of high pressure boilers, the Darwen electricity works and 
refuse destructor were described, calling attention to the fact that 
this plant was being run entirely by refuse burned withont the assist- 
ance of any other fuel, 14 Ibs. of water being F 
of refuse. A steam pressure curve for a 24-hour run was shown, 
and this curve did not fall much below 200 lbs. per square inch, that 
being the pressure the doilers were arranged to carry. The lecturer 
said that the Darwen combined plant was one of the finest and most 
efficient in the kingdom, and the all-round result from refuse burn. 
ing wae the best that had yet been obtained. A discussion followed | 


Steel Conduit Wiring.—Mesars. Beecroft & Wightman, 
Limited, of Bradford, are introdacing Hudson’s patent wood-lined 
steel conduit. They claim for it insulation, the absence of 
junction boxes, that the wires are instantly accessible at vd ti 
vice ta Hu conduits are easily fixed, at the eame time e a 
ва 


Arc Lamps.—The British Blahnik Arc Light Oompany, 
Limited, send us particulars of their new 1899 aro lamp, designed 
y for stroet lighting, docks, railways, aud similar situations 
w. severe treatment is likely to be The lamp is open 
type and has drag bine: which ач claimed to be оше sensitive 
an powerful, and, m playing upon a metal surface, 
will Iob (tae ont nor lose adjustment. The metal in each case is 
gan-meta], and is not subject to corrosion nor surface t, and 
will resist the action of a sea-water atmosphere. The claim 
that the perfect control, bigh sensitiveness, and gripping power of 
this metal brake are such that the feeding together of the carbons is 
very steady and gradual, and the light, therefore, emitted from the 
aro is constant. We understand that the mechanism is enclosed in 
such a manner that no dust can get in; the globe gear and carbon 
guide rods are so arfanged that they do not castany shadow on the 
globe; the globe lowering gear is quite rigid. We are informed that 
a large namber of these lamps are at present working on different 
installations, and the makers’ name has been placed upon Admiralty 
and War Office lists. 


Willing’s Press Gaide.—The 1900 issue of this press 
guide maintains the reputation of the publication for ‚ бош- 
pleteness, and excellence of arrangement. It will be found of use as 
a guide to the press of the United Kingdom, including newspapers, 
magazines, directories, &. It is published at 125, Strand, W. Ech 
annual issue.) 
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Auction Notice.—Tenders are being invited for the 
purchase of the Madelvic Motor Carriage Oompany, Limited (in 
liquidation), of Granton, Edinburgh, as a going concarn. 
further among our auction advertisements this week. 


Bankruptey Proceedings.—A receiving order has been 
made against Benjamin Symmons (B. Symmons & C».), electrical 
engineer, North Street, Brighton, on debtor's own petition. Tue first 
meeting of creditors and public examination are to be held on 
February 28:b, and March 1st respectively, the former at 24, Rail- 
way Approach, 8 E., and the latter at Brighton. 

A receiving order has been made against A. R. Earle, electrical 
engineer, Theatre Street and Dial Yard, Norwich. 

At the Bath Bankruptcy Oourt last week, Alex. MacTavish, elec- 
trical engineer, appeared for his examination. Answering the 
Official Receiver, debtor said he started with £100, given to him by 
pecs ar Бышы had also lent him money. The examination was 

п 


Books Received.—“ Standard Polyphase Apparatus and 
Systems,” by M. A. Oudin. London: Sampeon, Low, Marston & Oo. 

“Polyphase Electric Currents and Alternate Current Motors,” by 
B. P. Tnompson. London: E. & F. N. Spon, Limited. 21е. 


Catalogues, &c.—The Westinghouse Companies’ Pab- 
lishing Department send us a copy of their fully illustrated 
circular, No. 1,015, entitled Transformer Fuse Blocks, 1,000—3,000 
volts," which bas jast been published. 

The Spiral Globe, Limited, of Bush Lane, E.O, sende ue an 
illustra^ed priced catalogue in which the spiral globe is described 
with a number of diagrams showing ite application to electric light- 
ing purposes, and the economy which follows. 

R. B. Hattersley & Oo., of Helifax and Bradford, have 
issued a pamphlet describing their milling cutters, adjustable blade 
reamers, and gear cutting. The list is illustrated and рс. 

Mesers. Connolly Bros., Limited, of Manches‘er, have issued a 
seyo gag a price list (February, 1900) of insulated wires and 
ca This list has been rendered necessary by the continued high 
rates ruling for many months past in the prices of materials. Since 
the issue of their last catalogue the firm have added still further to 
their means of output. 

From the Hart Accamulator Oompany, Limited, 
hand a catalogue well arranged, illustrated and printed, giving par- 
ticulars of their accumulators for the lighting, traction and 


given in tabulated form, and in addition we notice a new feature 
which it i 


dynamos and motors. 

A set of illustrated lists to hand from Messrs. E. F. Moy, Limited, 
deal with porcelain bridge fuseboards, fuses, cut-outs, also Acme 
two-way shunt regulating, automatic, and other switches. 

Meesers. Michaelsen & H- ine, of Gracechurch Street, H. O., send us 
particulars of their Diener's metal cement, with results of teste made 
at the R yal Technical University, Berlin-Oharlottenburg. Among 
numerous other uses for which it is said to be suitable is the fixing 
of insulators in electrical and telegraph work. 

No. 53 of the B T.H. series of pamphlets is devoted to the carbon 
feed alternating enclosed aro lampe. 

Particulars of Wileon's motor starting switches are given in a small 
pan issued by Messrs. W. McGeoch & Oo, of B bam. 

McGeoch say that their starting switch haa been made 
specially to meet a want which bas been experienced by electrical 
engineers, both consulting and praotical, for a satisfactory motor 
switch to answer the req ents that this article has been manu- 
factured to meet. For thé convenience, particularly of London 
friende and consulting engineers in the City, samples of the switch 
have been placed on view at their London showroom, 11, Oharing 
Oross Road, W. O. 

Meet. Hathorn, Davey & Oo, of Leeds, have brought out a new 
ca of pum machinery for mines. The information set 
forth is di into three sections: (1) pumping machinery 
driven by steam power; (2) driven by hydraulic power; (3) by belt- 
ing, ropes or electric motors. The catalogue is well got ep and 
contains many illustrations. 


Concerts, &e.—The Oricket Club of the Chelsea Elec- 
. tricity Supply Company, Limited, held their third annual smoking 

concert at the Pier Hotel on Friday week. The chair was taken 
by Mr. Percy ВЫП, A. M. I. O. E. 


On Thursday last week the staff of the Aberdeen Corporation 
Electric Lighting пераншедь and representatives from the Gas 
Department, met in the Bon-Accord Hotel, to do honour to Mr, 
George C. Law, the assistant mains superintendent, on the occasion 
of his leaving Aberdeen to fill a similar tion on the staff of the 
electric light department, Poplar B of Works, London: Mr. 
Henderson, mains superintendent, occupied the chair. A presenta- 


tion of electrical books was made to Mr. Law. 


At the Grosvenor Hotel, Broughton, last Friday eve ‚ the ware- 
house and office staffe of the Greengate Rubber Works and the 
Irwell Rubber Oompany were entertained to their annuel dinner by 
the proprietor, Oouncillor Isidor Frankenburg. Mr. Frankenburg, 
in responding to the toast of his 
his business into a limited liahility 


| 


company. 


health, remarked that he intended 


The Copper Market.— Messrs. Н. R. Merton & Оо.'в 
mid-monthly circular on “Oopper” is less reassuring to consumers 
than any recent issue, for in spite of increasing supplies the price of 
G.M.B.s haa steadily mounted upwards, and on the 15th of the 
month stood at £74 17s. 61. When one recally the fact that in 
December, copper was being sold for future delivery at prices under 
£70, this rebound is disappointing. According to Messrs. Merton's 
oiroular, the supplies of copper during the first halt of the present 


‘month have amounted to 12,477 tons, being considerably above the 


average as regards shipments from Ohili and from Spain and Portugal. 

The deliveries during the same period have totalled 10,814 tons, and, 

in addition, 250 tons has been ship to America from Liverpool 

and Swansea. The excess of supplies over deliveries is therefore 

Aer eph and stocks have increased in the 15 days from 21,327 tons 
ns. 


Liquidations, &c. — The Electro-ohemical Company, 
Limited, is winding up voluntarily for the purposes of reconstruc- 
tion. The liquidator, Mr. Robert Shaw, of St. Helens, Laucs., has 
power to regieter a new company with the same name to carry out 
certain agreements, & 23. 

The Continental Water and Electrical Power Syndicate, Limited, 
is winding up voluntarily. Mr. Harry Meredith, of 95, Finsbury 
Pavement, H. O., is the liquidator. 


London County Counci].—The Council at the meeting 
on Tuesday, last week, resolved to lend £44,100 to the Hammersmith 
Vestry for electric lighting purposes, of which £27,440 was for 
extension of machinery and mains, and £17,830 to the Whitechapel 
District Board for the erection cf a refase destructor and electric 
lighting purposes. 

Tramway Conversion—The Finance Committee reminded the 
Council that when reporting last August on an estimate of £10,000 


for preliminary expenses in connection with the reconstruction for 


electric traction of the tramways between Westmioster Bridge and 


Tooting, they mentioned having under consideration the period over 
which the repayment of money expended on reconstruction worke 
should be spread. After conference with the Highways Committee, 
the Committee bad come to the conclusion that the repayment of 
expenditure on the conversion and equipment of the Oouncil's tram - 
ways from horse to electric traction should be distributed over 25 

It had been necessary to obtain the sanction of the Treasury 
to the adoption of that course, and the Committee stated that per- 


‘mission had now baen given on condition that renewals of appliances 


and equipment were charged to revenus account during the period 
allowed for the repayment of the primary outlay thereon. On the 
recommendation of the Committee, the Council resolved to approve 
the 19 of 25 years for the repayment of the £10,000 in 
question. 

Opposition to Electrical Bills.—A report was presented by the 
Parliamentary Committee in reference to the various private Bills of 
the present session. The Committee stated that in some cases it 
might be necessary for the Council to oppose Bills on principle, bat 
in several instances the opposition would only be carried on with a 
view to the insertion of clauses. 16 was also probable that the re- 
quirements of the Council might be met by amendments being made 
by arrangement in some of the Bills, so that it would be unnecossary 
to proceed on petitions in those cases. In addition to the Bills which 
the Committee suggested should be opposed, they stated that their atten- 
tion had been directed to other Bills, їп the case of some of which it was 
intended to communicate with the promoters with a view to obtain- 
ing the insertion of clauses. Those Bills included the City and South 
London Railway Bill, the Latimer Road and Acton Railway Bill, 
tbe London United Tramways (Extensions) Bill, and the North 
Metropolitan Electric Power Supply Bill. It was decided on the 
recommendation of the Com mittee to seal petitions for presentation, if 
nt cassary, against the following Bills:—The Baker Street and Water- 
loo Railway, the Brompton and Piccadilly Circus Rulway, the 
Oharing Oross, Euston and Hampstead Railway, the London, 
Walthamstow and Epping Forest Railway, and the Whitechapel and 
Bow Railway, the Charing Oross and Strand Oompany, the Oity of 
London Company, and the County of London and Brush Provincial 
Electric Lighting Company. 

The Battersea Order.—The Connell decided with reforencs to the 
application for an order by the County of London and Brush Oom- 
pany not to offer any observations with regard to the order beyond 
suggesting that, if granted, it should be made to conform with other 
a already granted to companies for areas withia the Oounty of 

ondon. 

The Highways Committee last week reported that a notice had 
been given by the Oharing Oross and Strand Electricity Варріу 
Oorporation, under the City of London Electric Lighting Order, 
1899, of their intention t» lay mains along Carmelite Street, and in 
the Victoria Embankment subway as far as the western boundary of 
the City. They thought that the p works might be approved, 
subject to the usual conditions relative to the worke affecting the 
subway; and recommended acoordingly. This was approved. 


Sentence.—At the London Oounty Sessions last week, 


before Mr. McOonnell, Q. O., sitting at Newington, Edward Oapel, 19, 


an electrician, pleaded guilty to three charges of larceny. It was 
stated that the prisoner bad been in the habit of going to the houses 
of customers (at Brockley) of his former employers, a Greenwich 
electrical firm, gaining entrance on the pretence of having come to 
examine the electric wires, and stealing whatever be could lay his 
hands on. He was sentenced to 15 months’ hard labour. 


203. in the £.—Notice of a dividend of 20s. in the £ 
in re the London Provincial Electrical Company, Limited, of 110, 
Cannon Street, E. O., is registered in the London Gazette, It is payable 
at the Official Receiver’s offices, 33, Carey Street, W. O. 
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Trade Announcements.—The British Electric Company, 
Limited, report very good business. They bave received some impor- 
tant Government contracts, and in consequence the electrical side of 
their business is now running night and day, and will continue to do so 
for at least six months. The British Electric Company, Limited, 
se producers of the Stellite fittings recently described in these 
columns. 


Wire Tables.—Messrs. W. T. Glover & Co., Limited, 
are iseuing to the trade two tables showing the relative dimensions, 
weights, lengthe, and resistances of pure copper cables, wires, and 
town lighting cables. The tables have been calculated from the 
formule adopted by the Committee on Copper Conductors in May, 
1899, and recently published in the ErzcTRICAL Review. It will 
be remembered that the Committee consisted of representatives from 
the General Post Office, the Institution of Electrical Engineers, and 
eight principal manufacturers of rubber insulated cables in the United 
Kingdcm. The figures calculated out on the basis of the universally 
Moped formuls should therefore be of considerable service to the 

e. 


ELECTRIO LIGHT AND POWER NOTES. 


Bala.—The District Council is going to summon a public 
meeting of the ra£epsyers to consider the question of electric lighting. 


Barnsley.—The Corporation electricity works commenced 
operations successfully on Saturday last, with about 70 consumers. 
The station is equipped with three generating sets, consisting of 
Johnson & Phillips dynamos coupled to Willans engines, and each 
capable of supplying 2,500 8.с.р. lamps, at a pressure of 230 volta, 
while a 5,000 lamp set is on order. A battery of accumulators is 
installed. The boilers, three in number, were made by Messrs. 
Arnold & Oo., of Barnsley. The prospects of the undertaking are 
raid to be very favourable. 


Bath.—The deficit in the electric lighting accounts 
amounts to £1,967, which will be provided out of the rates. The 
charge for supply is to be reduced to 43d. per unit from June 30th 
next, with a discount to large consumers. 


Bedford.— The accounts of the Bedford electric light 
undertaking show a total revenue of £8,798 for tbe past year, and 
net revenue £3,917. After paying interest aud sinking fund, there 
is a net loss of £288 on the year’s working. 


Beverley.— The Town Conncil has decided to engage 


Mr. A. H. Gibbings, consulting engineer, to report on the expediency 
of introducing the electric light into the borough. 


Birkenhead.—The Corporation has given out a contract 
for the new buildings for electric tramway power station to Mr. W. Н. 
Forde at £10,426. а) 


Bootle.— The Town Council has passed a resolution 
“ That the electrical engineer should prepare a detailed report up to 
March 31st upon the electric traction, electric lighting, and the cost." 
Councillor Bell said that no encouragement was given to ratepayers 
to use the illaminant supplied by the Oorporation, and that a great 
number of people who had entered into arrangements to be supplied 
with electric light on their premises were very much disgusted at the 
attention which had been paid to them by the officials of the Corpora- 
tion. He was of opinion that the orpona on could make a good 
commercial transaction out of the e c lighting. Aldermen 
M'Murray, referring to the electric trams, remarked that certain 
terms had been made with the Oorporation of Liverpool with refer- 
ence to the matter. The tramway track had been passed, and the 
electric power plant had been approved by the Board of Trade. With 
regard to the question as to when the electric trams would be running 
through the borough, he said that the matter rested with the Oorpora- 
tions of Liverpool and Bootle. If Liverpool accepted the terms 
offered by Bootle, the trams would be set in motion at onoe. 


Brighton.—The Town Council has resolved to assist the 
Lancashire Corporations in their opposition to the Lancashire Elec- 
trical Power Bill. Asthe Brighton Oorporation is endeavouring to 
obtain powers precisely similar to those sought by the company, vis, 
to supply electricity in districts controlled by other councils, it is 
difficult to see on what logical basis the Oouncil can justify its inter- 
ference. 


Chester.—The Lighting Committee of the Chester 
Town Council is recommending the Oouncil to extend the electric 
light works, and to obtain authority to borrow £30,000 for additional 
mains, gervicss, lamps, &c. 

Chesterfield.—The Electrical Energy Committee of the 
Town Council last week recommended that application be made to 
the Local Government Board for sanction to borrow £25,000 for the 

urpose of carrying out a scheme of electricity supply prepared by 
п онн Company. The report was adopted by the 
un 

Dublin.—A gas explosion occurred in a manhole of the 
electric lighting system last week, breaking the cover, but otherwise 
no serious damage was done. 


Edinburgh.—The Town Council has accepted the tender 


of Mr. G. Sinclair, Leith, for four boilers for the sum of £4,800; and 
that of Messrs. Mather & Platt, Salford, for two steam dynamos of 


1,200 mr». for the sum of £12,319. At а recent meeting 
Mackersie stated that the capital expenditure up to May last 
amounted to £395,356, with a lamp connection equivalent to 226,740 
8-c Р. lamps, giving a capital outlay of £1 15s. per lamp. 

lamp; 


bad spent £339,782, with 139,772 lampe, or £2 86. 
Dundee, £1 13s. per lamp; Aberdeen, £1 14s. 6d. ; ‚#8; 
£3 4s.; Leeds, £2 18s.; Birmingham, £2 10s. ; Sheffield, 


Liverpool, 

£3; Dublin, £2 14s.; Belfast, £2 8e; Brighton, £2 48. Of the 
London companies the Ойу Company has a im ay of £3 18s. per 
lamp; the liten, £3 12s. ; the W , £2 ба. The now 


plant is to be at work in September this year. 
Gas explosions took place in two of the manholes of the electricit 
mains last week. The covers were smashed, but no one was injered. 


Glasgow.—In order to meet the requirements for electric 
current at Kelvinside next winter it is proposed to extend the works 
taken over from the Kelvinside Electricity Oompany, by laying down 
a water-tube boiler costing £1,362, three engines with dynamos cost- 
ing £7,656, and accessories estimated to oost £3,000. 


» 8 оса Government Board inquiry was held 

msby on Monday last, with respect to the application of the 
Town Council for sanction to borrow £11,500 for рее connected 
with the su ply of electric power in the borough. The deputy town 
clerk stated the original amoent authorised to be borrowed was 
£43,500, кач | the total now required would be £55,000. There was 
no 


Government Board for leave to issue Vig rire 3 per cent. stock, 
some £60,000 being required for electric lighting and other public 


салате е Tern ‹ UE has resolved to enter into 
negotiatiops Bupply Oom я 
F 8 

Hanley. — The Town Council has resolved to apply to the 
Local Government Board for sanction to borrow £4,000 for exten- 
sion of the electricity works. 


Hastings.—The Town Oouncil has accepted the 

of the Electric Construction Company, Limited, for transformers, as 

and when required, d the current year; of Messrs. Остале, 

Limited, Salford, for switch gear for eight sub-stations, at a cost of 

£1,548 16s., and according to schedule; of Messrs. Higginbottom and 

mri West секо: DE yr eg crane, rer of £313 ; 
e Edison wan Com Limited, for 200. volt 

lamps at schedule prices. к 8 


Hoylake and West Kirkby.— The District Council 
has resolved to invite tenders for the erection in Hoylake of a 
generating station for electric lighting. 

Hupgary.—The Buda-Pesth branch of Messrs. Schuckert 
and Oo., of Nurembourg, bas just been formed into a separate. com- 
pany, with a capital of 800,000 kr. 

Iltord.—The electric lighting scheme, which is estimated 
to cost £60,000, has been approved by the Local Government Board. 


Italy.—A oom has just been formed in Milan, to be 

вА 1» Lapron Lanrensine di A arr Blettrichi, The 
е com tilise a waterfall 

Isola del Liri, and to establish large elostro-chemioal wol x dx 

Leicester.—A Local Government Board inquiry was 

held on the 14th inst., at Leicester, into the app on of the 


‘Corporation for sanction to borrow £100,000 for electric lighting 


purposes. Tho inspector stated that in 1897 a Local Government 
inqnizy was held in Leicester, whereat sanction to borrow the sum of 
£33,719 for electric lighting was asked for. This sum wae divided 
into two items. The first item, £3,526, was to cover an excess of a 
loan previously sanctioned, and the second item, amcunting to £30,198, 
represented capital expenditure proposed to be The in- 
spector detailed the work thus pro connection 
with the second item, and said that to-day it wae stated it had been 
carried out accordingly; not only so, but there had been an excess 
expenditure of £13,732. He therefore asked for the causes of this 
excess. ; 

The engineer, Mr. Colson, in reply to the inspector, explained that 


last inquiry in 1897; the output for the half-year 
315$ last was 437,943 Board of Trade units, an increase of 45 per cent. 
on the previous year's record. From June 30th last, the 


i 
E 


ge 
necessary auxiliary apparatus. This would bring the capacity of the 
station up to 3,400 Kw., with an equivalent amount of boiler power. 


would be a 
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The engineer has also advised an extension of both high and low 


tension mains, er with the necessary sub-stations, transformers, 
&о. пе! following is the engineer’s estimate of the cost of the work 


Engine and dynamo room—superstructure 46, 461 
Boiler nouse—superstructure T T. "T ba 
Foundations for building and machinery ‘ee .. 8,430 
Chimney stack and flue is ek ыз T ys 
— £17,983 
Engines and alternators (two sets) s es .. 20,429 
Exciters (two set) E "T x e .. 1,200 
Boilers (five), steam pipes, Ce. ais mS .. 4,500 
Pumps... e v» T e a e "T 421 
EÉconomisers  .. vs vá Р «e id .. 2,280 
Steam, exhaust, and water pipes .. an es .. 1,677 
Trave ling crane.. .. m T" е е. “ars 950 
Switch gear ‘ce 83 vs es es ©» .. 2,500 
А ——— 83,857 
h tension mains into town xs ks ч . . 4,200 
High and low tension distributing cables s .. 10,200 
Pipes and trenching .. - x ds Be .. 4,764 
Joint and fuse boxes .. ©» "s nM Se .. 2,900 
Meters *9 ee oe ee ee ee ee ee 2,625 
Sub-stations and transformers t ә .. 1,190 
Switch gear for chambers .. - m не .. 1,019 
— — 84428 
£86,268 


The total cost of the extensions thus amounts to £86,268, which, 
together with the sum of £13,732 already overspent on capital 


account, amounts to £100,000, ће sum the Oorporation is applying 
for. The following table sets forth the financial result of the жш 


of the department from the commencement :— 


Received. Expended. Sinkin 
Total Interest. fund. ^ Loss. Profit. 


& £ & & £ 
Year ending December 318%, 1894 .. $883 503 180 190 — 
Half-year ending June BOth, 1896 .. $963 622 588 952 — 
» „ June 80th, 1896 .. 1,070 620 584 723 — 
" а December 818%, 1896 8,068 620 бео — 457 
n „ June ^Oth, 1897 . . 2,402 629 582 216 — 
» „ December 31st, 1897 8,654 726 582 — 449 
ES „ December 31st, 1809 5,381 1,0048 1,554 — 645 
n „ June 30th, 1899 .. 5,010 1,811 1,068 — 887 
£27,642 £4,726 26,880 £2,276 1,684 


Total net loss at the end of June, 1899, £342, but the р! for the 
half-year ending December 31st last more than equals amount. 
At a later stage Mr. Colson stated that on the past half-year 
there was a profit of £1,089, and, after paying off the total net loss 
at the end of June, 1899, namely, £342, there was a net gain of £747. 
Those figures had not yet been audited, but he did not doubt their 
accuracy. He knew of no undertaking ccoupying so enviable а 
position as regards capital outlay as their Leicester works, or which 
pt such eminently satisfactory results as regarded expenditure ; 
deed, experts said the Leicester Corporation undertaking was the 
most up to date and scientific of any in the country. He knew of 


none to surpass it, and very few to equalit. The capital outlay 


worked out at only £65 per Kw. capacity, and there was not another 
electricity-works undertaking in the country that showed anything 
like so favourable a figure for capital expenditure, while the new 
station would work out at a still less cost per kilowatt. At the 
present rate, he did not think it would be many years before they 
ying for another loan—he did not think more than 
three or four yoars. 

Alderman Lennard added that it would depend partly on how soon 
they reduced the price again. 

The inquiry was then closed, there being no opposition. 

It is interesting to note that during the last half-year the output 
of the gasworks, which is also under the ment of Mr. Colson, 
has increased by over 12 per cent., in spite of the competition of the 


electricity supply. | 


convey the water back to the Shannon. The cost of these will be 
about £200,000, and another £100,000 will be spent on turbines and 
рза The fall secured at Olonlara is about 40 feet. Sir Robert 

e in his “ Industrial Resources of Ireland” pointed out in 1840 
that there was a fall of 97 feet in the Shannon between Killaloe and 
Mr. Fraser went on 


will show that instead of peni an injary to the fishing, the washing 

away of the spawning beds wil —— by checking the heavy 

be introduced in the interests 

to a com- 

mittes, Mr. Fraser undertaking on behalf of the promoters to pay 100 

guineas to an expert appointed by the Corporation for the purpose of 

on the scheme. 

he Nenagh District Council has unanimously resolved to support 

the scheme, while the Scariff Oouncil has taken the contrary view. 


. Liverpool.—The Local Government Board has given its 
sanction to the borrowing by the City Oouncil of the sum of £300,000- 
for purposes connec:ed with the supply of electrical energy. 


‘granting the electric lighting loans is due to a misconcep 


Losdon.—Sr.”’Grorce's, S. E. — The. Vestry has resolved 
to petition against the County cf London and Brush Provincial 
Electric Lighting Company's Bill. | 

IsLrxGTON.—The Vestry has accepted tbe report of the Electric 
Lighting Committee recommending the addition of water storage 


tanks of 60,000 gallons capacity, and various improvements in the 


electricity supply station buildings, at a cost of £7,500. Acting on 
the assumption that the delay of the London Oounty Council in 
tion on the 
part of the Council of its daty as a sarctioning authority, the Vestry 
declined to accept the provisional sanctions of £10,000 ала 
£38 000, in place of the £18,200 and £56,261 asked for. 
SHorEpITcH.—The Finance Committee reported at а meeting of 
the Vestry on Tuesday, having under consideration the question of 
charging the capital and revenue accounts of the electric light under- 
taking with bank interest, in consequence of the large overdraft 
which had accumulated since March 25th, 1899. It appeared that 
the general rate account received the sums allowed for bankers’ 
interest on the minimum aggregate fortnightly balances, and the 
same account paid the amount charged for interest on the overdrawn 
daily balances in respect of all the different funds of the Vestry, and 
in the opinion of the committee, that account should be credited 
with £1,333 for finaccing the electric lighting department. The 
committee accordingly recommended that the sum of £1 333 should 
be debited to the revenue account of the electric light under- 
taking, and credited to the general rate account. After 
discussion, the recommendation of the O^mmittee was adopted. 
A letter was received from the Battersea Vestry inti mating that at 
the conferenca recently held to consider the Bill promoted by tre 
County of London and Brush Provincisl Electric Lighting Company, 
the representatives of the local authorities present passed resolutions 
expressing the desirability that the authorities in the area aff cted 
should oppose the Bill. The Battersea Vestry suggested that a joint 
petition should be presented against the Bull, and the Vestry decided 
oe te with the former and other authorities in sealing the 
petition. 


Londonderry.—A report on the electric lighting question 
has been submitted to the City Oouncil by Sir W. H. Preece. The 
report is strongly in favour of municipal control, an'icipsting a con- 
nection of 30,000 lamps and a large power load in Londonderry. The 
question stands adjourned for further consideration. 


Lynn.—The Town Council has resolved to apply to the 
Local Government Board for leave to borrow a sum of £10,000 for 
electric lighting purposes. 


Malvern.—The ratepayers have unanimously decided at 
a public meeting not to carry out the scheme rea:mmended by Mr, 


‘Hammond. This appears to be а case where the consultiog eng nee r 


has told them what was unpslatable, and stuck to his ропе, in spite 
of every temptation to whittle doen the scheme. . Mr. Hammond 


" stated in his report that unless Malvern could support а £30,000 


scheme, it would be impossible to es'a^lish electricity works on a 
paying basis. The report was referred back to the committee with 


the request to get the consulting engineer to cut it down to £10,000. 


Mr. Hammond refused, and hence his being relieved of the trouble 
of carrying out any scheme at all The Malvern District Council 
has held the provisional order for 10 years, and it will probably йаа 
that the time has now arrived when the Board of Trade will not let 
it play with the order any longer. 


Morecambe.—The Local Government Board has ref used 
permission to a loan of £24,000 for electric lighting purposes on the 
роо. that the District Council has reached the limit of its borrow- 
og powers. 


Neath.—The Town Council has decided to oppose th 
South Wales Electrical Power Distribution Bill. 


Newport (Mon.).—The Town Council last week resolved 
to present а petition against the South Wales Electrical Power Bill, 
to be promoted in the ensuing session of Parliament. 


Paisley.—The Electric Lighting Authority is applying 
to the Secretary of State for Scotland for leave to borrow £20,000 
for fà lighting purposes. The present borrowing powers amount 
to £60,000. 


Perth.—Last week the Commissioners decided to charge 
consumers for their supply of electricity on the Brighton system at 
the rate of 3d. per unit after 90 hours consumption per quarter of 
the consumer's maximum demand, the first 90 hours of such con- 
sumption being charged at 7d. per unit; and to charge for energy 
supplied for motive power, heating, and cooking at the rate of 34. 
per unit. 


Rome.—The output of the Tivoli-Rome power trans- 
miseion installation for the year 1899 amounted to no less than 
2,500,000 units. 


Sheffield.—The total revenue of the electric ligh 
undertaking for 1899 was £23,342, against £19,038 in 1898, and the 
cost of produotion £9,021 against £6 334. Tne net profit for the 

was £91.. The output in 1899 increased 35 9 per cent., and the 


number of lamps 34'8 per cent., as compared with 1898. 
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South Bank.—The District Council is making inquiries 
into the question of obtaining powers for electricity supply. 


Southgate.—The District Counoil has resolved to oppose 
the Bill of the North Metropolitan Electric Power Варріу Company, 
under which powers are sought to supply electricity in and other 
districts in the county of Middlesex. 


Sunderland.—The Town Council has resolved to oppose 
the County of Durham Electric Power Supply Company's Bill now 
before Parliament, and to obtain leave to borrow £4,500 for the 
purchase of a site for the new electric supply station. A deputa- 
tion from the Council is about to visit various electricity supply 
stations. 


Swansea.—The Electric Committee of the Swansea Cor- 
poration has authorised the mayor, chairman, and town clerk to 
attend at Westminster on the occasion of the second reading of 
the South Wales Electric Power Distribution Company's Bill. 
What for ? 


Taunton.—The Electric Lighting Committee of the 
Town Oouncil reports that the accounts of the electricity under- 
taking for the past year show a credit balance of £603, after paying 


all charges. 

Tiverton.—The Town Council has resolved to appoint 
Mr. W. P. Adams consulting electrical engineer to the Council to 
prepare a report on the system of electric lighting to be adopted. 


Tunbridge Wells.—An elaborate report has been drawn 
up by the borongh electrical engineer, Mr. H. Boot, on the compara- 
tive qualifications of incandescent gas and electric lamps for street 
lightiog, in which the experience of other towns with the former is 
outlined. It ie shown that while about double the light is obtained, 
compared with ordinary gas burners, the candle-power of the mantles 
rapidly falls off, and they are liable to destruction by vibration, 
insects, bad weather, and in cleaning; the average number of 
renewals per annum being roughly about a dczan. On the other 
band, about 90 British towns have increased or are increasing the 
number of their arc lamps, showing that satisfactory results have 
been obtained therewith. Lighting by glow lamps is also discussed, 
and it is etated that the same illamination as is offered by the gas 
company can be obtained for the same price, viz., £3 7s. 6d. per 
annum. The Lighting Committee rg d considered the report, bas 
decided to erect 220 additional elcctric glow lamps in the side streets 
of the borough. 


West Ham.—At last week's Town Council meeting it 
was reported that the Lighting and Tramways Committee had had 
considerable correspondence with Messrs. Drake & Gorham on the 
question of the contract for the sro lamps. The Council, on the 
advice of tte consulting electrical engineer, rejected the lamps, and 
required the substitution of others. The contractors bad issued a 

t to recover the balance of the amount of their contract with an 
extra claim, totalling £1,514. The Oommittee recommended that 
tbe Council accept the lamps, and that the contractors be asked to 
take £1,019 in full settlement of all claims. The electrical engineer 
reported on the type of lamp and syetem which would be best for the 
High Street extension. He suggested that the enclosed system of 
lamp, such as was in use in the Romford Road, should be adopted, on 
account of the better distribution of ligbt which it gave. Having made 
& practical teat of the British Thomson-Houston Oompany's lamp, he 
strongly urged the Committee to adopt it, whereupon the Com- 
ri ae the Oouncil to purchase 25 series lamps at 

55 n 

Patriotism in West Ham seems to be at а discount. Ata meeting 
of the Town Oouncil last week, it was proposed that balf-pay and 
leave of absence should be ted to an assistant in the electrical 
engineer’s d ent, who volunteered to join the Electrical 
Oompany of the Royal Engineers, and to any others who might do 
likewise. The avowed supporters of their country’s enemies suc- 
ceeded in rejecting the proposal by 20 votes to 17, the labour party 
voting pro-Boer. 


Yarmouth.—The statement of accounts of the electricity 
department shows a net profit for the last quarter cf £376. 


ELEOTRIO TRAOTION NOTES. 


Bristol.—The controversy by correspondence between 
the Bristol Tramway Oompany and the Sanitary Committee has been 
carried a step further. It arose out of the reconstruction of the com- 
pany’s lines for electric traction and the arrangement with the com- 
mittee that, if the company wood-paved their part of the road, the 
committee should do the balance. This the company complain the 
committee has neglected to do, and they allege they have suffered 
damage in consequence. On February 15th the city engineer wrote, 
at the instraction of his committee, that the committee intended to 
carry ont not only the letter, but the spirit of their ent with 
the company, and considered that by applying to the Local Govern- 
ment Board for sanction to do the work, and using their best efforts 
to obtain the necessary timber, they had done all in tbeir power to 
give effect to the terms of the agreement of April 26 b, 1899, by 
which the Corporation undertook to pave the sides of certain streets 
simultaneously, as nearly as may be," with the company’s works. 
The words, "as nearly as may be," the city engineer contends were 
inserted because both parties to the sgreement knew of the unavoid- 


able delays attending application to the City Oouncil and the Local 
Government Board. Whilst,” said the city engineer in conclusion, 
"Т do not consider your company can blame the Sanitary Committee 
for a delay not caused by them, I shall, without binding myself or 
them to any particular dates, proceed with the work at the earliest 
possible opportunity.” The secretary of the company, in his reply on 
5 disagreed with the explanation of the insertion of 
tbe words “ аз nearly as may be." The words were, he said, not 
specially inserted at all, but were part of the compsny’s draft, and 
were intended to meet the difficulty of the tramway company's and 
the committee's workmen being in the street at the same time. The 
intention was for the Corporation workmen to follow the company's 
workmen as the tramway work proceeded. The reply referred to 
otber points, and concluded: “І am now instructed by the directors 
to state that the subject is far too important to allow of their per- 
mitting it to remain in its present unsatisfactory position to the 
company's serious detriment, and they have requested the company's 
solicitors to deal with it.” 


London County Council.—The Parliamentary Com- 
mittee reported, at a meeting of the Oouncil on Tuesday, that the 
South- Eastern ора Tramways Bill һай dely come before 
the examiner, who had informed the Select Committee on Standing 
Огдетв that the standing orders had not been complied with owing to 
the refusal of the County Oouncil and certain road authorities to give 
their consents. In the opinion of the Committee the promoters 
intended to endeavour to obtain a suspension of the standing orders so 
as to admit of the introduction of the Bill. It was decided, on the 
recommendation of the Oommittee, to affix the seal of the Council to 
5 be laid before the Select Committee on Standing Orders 

ing that the suspension of standing orders in the case of the Bill 
in question should not be permitted. The Highways Committee 
reported the receipt from the engineer of the Baker Street and 
Waterloo Railway Oompany of plans showing proposed stations at 
Piccadilly Circus and Oxford Circus. It was decided to approve the 
pas of the former and disapprove those of the latter owing to the 

king office accommodation being regarded as inadequa'e. It was 
resolved to approve plans submitted on behalf of the Whitechapel 
District Board for the erection of a generating station in Osborn 
Street, Whitechapel. 


Mandalay.—The people of Mandalay have decided to 
make another attempt to introduce an electric tramway in their town. 
The scheme submitted by the Burma Electric Works Syndicate, 
Limited, whose sgent in Mandalay is Mr. М. Р. Kindersley, has, with 
some modifications, been accepted by the Mandalay Manicipal Com- 
mittee. The tramway is to be commenced within one year and com- 
pleted within three years from the date of the order. 


The Metropolitan District Railway and Electric 
Traction.—At the half-yearly meeting of this railway last week, 
Mr. J. Staats Forbes, the chairman, made the following remarks on 
the question of electrical working :—' With regard to the trials of 
electric traction which had been made upon the line, the directors 
said nothing in the report about the matter, because they felt it 
would be more satisfactory if he himself made a statement upon the 
subject. A report had been made to the directors by Bir W. H. 
Preeca and by Sir J. Wolfe Barry. As in this case they were pro- 

osing to use electric traction under circumetarces entirely diff:rent 

m those of theordinary electrical railways, which were constructed 
in a special manner to be worked by electrical power, they tbemselves 
had a totally different problem, which was to adapt electrical power 
to a railway constructed for an altogether different locomotive power. 
That was not such an easy thing to do as some people mizht imsgine, 
and, therefore, although the sharebolders had given their sanction 
and the company had acquired Parliamentary powers, together with 
the Metropolitan Company, they thougbt it well before adopting the 
new traction to make experimente upon the line. This bad been 
done, and the results had been reported to them by Sir W. H. Preece 
ard Sir J. Wolfe Barry. These gentlemen intimated that they were 
perfectly satisfied that the essential factors had been determined, 
aud that by electricity they could move a much larger weight than 
the weight of the company's ordinary trains. The cipacity would be 
quite 500 passengers per train, as against 450, and that weight could 
be propelled more rapidly, with greater certainty, with much less 
exhaustion of time in either stopping or starting, and, they believed, 
more economically per train mile than in the case of the ordinary 
trains, That was the conclusion come to by Sir W. H. Preece and Bir 
J. W. Barry, who would shortly be prepared to satisfy any inquirer by 
tests upon the line. He, the chairman, thought the shareholders 
would agree that that was a very satisfactory statement to be able to 
make. Ol course, they must not lose sight of the fact that, assuming 
electric traction was proved to be satisfactory, and it was adopted in 
the interests cf the sbareholders, it would cost more money, and the 
speculation was that the economy effected and the increased capacity 


.in working would produce equivalent benefits and quite compensate 


them forthe change. All this would be & matter of history three 
years hence, he bad no doubt. They would then have to consider 
what was the position of the other companies which ran trains upon 
this company's lines. He supposed they, too, would have to be per- 
suadcd to use electricity. Tne shareholders were, of course, aware 
that there were three or four companies who had statutory running 
powers over this company's lines, and they were obliged to provide 
engines to this company's approval. He had thought it might be 
suggested that if the engine of the time were intended when that 
provision was made, it migbt again become subject, in course of time, 
t> this company's approval in some other shape. At all events, he 
would proceed to raise the point, in practice, by tuggesting that the 
time had come for those companies to put on an improved engine. 
He did not know what such large companies as the Great Western 
and the London and North-Western would say to that, but he thought 
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they might be persuaded to make the change if they were shown 
that it would be to their advantage to do so. All this, howe ver, con- 
cerned the future.” 

In the House of Commons last week, in reply to Mr. Weir, Mr. 
Ritchie stated that substantial progress bad Ам made with tbe 
experimental work on the District Railway, and that it was proposed 
to run a train for the conveyance of passengers between certain 
points on the line in the course of a few weeks. 


Newport (Won.).—A good deal of controversy has been 
aroused at Newport over the scheme of the Oorporation to provide 
an electrical power station for the generation of electricity for 
traction and other purpo The scheme will probably involve a 
very heavy outlay. А diversity of opinion existe as to the site for 
the new station. There are two main parties in the Corporation, one 
recommending a site at Orindau, and the other a site in the new 
district known as Corporation Road. The latter party appears to 
be more numerous, but it is understood that Lord Tredegar will 
oppose a si’e in the Corporation Road district. At а recent meeting 
of the Electricity Oommittee, 

The committee proceeded to oonsider the report of the chairman, Councillor 
Llewellyn, upon the question of installing a traction and power plant alongside 
andin conjunction with the existing electricity works. In referring to the 
question, the chairman read a report by the borough electrical engineer, pointing 
out that there was ample room upon the existing site, without taking the water- 
works yard, to place the whole of the machinery for traction, power, and light 
for very many years, and he recommended that in putting down additional 
plant for traction purposes, it should be interchangeable for lighting purposes, 
and be available for dealing with the lighting by continuous current of the 
whole of thearea of the borough within a radius of half a mile of the works. 
The existing alternating plant would then be available for dealing with all the 
future extensions of the Jighting outside the area referred to. He estimated 
that the cost of altering tbe lamps, meters, and transformers necessary for 
direct current in the half-mile radius would amount to about £1,200. These 
reports were discussed and considered, but no definite resolution was arrived at 
before the time fixed for a meeting of the Joint Committee ithe Lighting and 
Trafic Committee and the Electricity Committee) appointed to recommend а 
site for the proposed power station. 

The Council having referred to this Joint Committee the question of recom- 
mending & site, the reports of the Lighting and Traffic Sub-Committee, and of 
the chairman of the Electricity Committee, who visited other towns, were 
supplied to each member of the Committee for consideration. Ata meeting of 
the Joint Committee, Mr. Councillor Llewellyn, the chairman of the Electricity 
Committee, read a further report from the borough electrical engineer which 
went to show that there was ample room alongside the pres-nt site for putting 
down sufficient plant for power purposes to cope with the demand for very 
many years, and recommended that the plant laid down should be capable of 
being used for traction or lighting, and that the lighting of that portion of the 
borough within a radius of half a mile of the electricity works should be worked 
from such new continuous current plant, and the PE alternating plant 
should be confine! to the present and future lighting of the borough outside 
that radius. The whole of the reports having been considered, and the borough 
engineer and Mr. Parshall having stated theire opinions upon the questions of 
obtaining coal and water and the foundations of the proposed site at Corporation 
Road, it was resolved that the Corporation Road aite, as scheduled in the Bill of 
this session, b; recommended to the Council as the only site to be adopted for 
the erection of & generatiog station for electrical traction and power purposes, 
cer sheds, repairing shops, and tramway equipment. 

The report of the Joint Oommittee was presented to the Town 
Council on Taesday last week by Oouncillor Brown, who said that 
Mr. Parshall, the expert engineer who they had called in, was strongly 
in favour of the Oorporation Road site. 

Mr. Parshall submitted a report on the question of the electric 
station. A deputation visited various places (including Liverpool, 
Dablin and Cork), and saw the power stations there. The reports 
were favourable to a separate power station, apart from the lighting 
station located in Friars Fields. Mr. Parshall’s report was favourable 
to tbe Oorporation Road site. Would the expert’s opinion be now 
thrown over? An area of about 5 to 6 acres was required where car 
sheds and workshops could be erected. The Corporation Road site 
was the only one which answered all requirements. At the present 
electric light station there is about an acre available for extension 
purposes. It was said that if the Corporation Road site was fixed 

, Lord Tredegar would oppose it. He did not think that when 
bis Lordship considered the matter there would be opposition from 
him, but under any circumstances the interests cf the town should 
claim pre-eminence. He proposed the adoption of the Joint Oom- 
mittee’s report. 

Oourcillor Oollier seconded. i 

The Oouncil ultimately went into committee on the matter, and 
the Press retired, it being understood that a report on the matter 
would be made at the next month's meeting of tbe Council. 

We understand that the result of the meeting of the Oouncil in 
committee is that the three sites, vis, Friars Fields, Crindau, and 
Oorporation Road, will be scheduled on the Oouncil's Parliamentary 
Bill, aud sanction for all three will be sought, thus leaving the 
Council alternative sites. 


Sheffield —Mr. A. L. C. Fell, electrical engineer to the 
Sheffield Corporation, has returned from Berlin, where he has made 
an inspection of the generator which has been constructed there by 
the British Thomson-Houston Oompany for the Kelham Island power 


station. The engine with which the generator will be built up is 


being made by English contractors, and a separate test of the 
generator before shipment to this country was considered advisable. . 


It is likely that in the near future an improved life-guard will be in 
use on the electric cars in the city. The Tramways Committee bas 
been considering the question for some time, and we hear that an 
appliance has been bit upon which will be more satisfactory than the 


wirework fender at present in use. Steps are being taken to have 


the guard patented. 


South Essex.—On Saturday the Ilford District Council 
received official sanction from the Local Government Board for bor- 
rowing powers for the insfallation of electric light and electric 
tramways. The West Ham Town Council and the E ut Ham and 
Leyton District Oouncile have also similar schemes in band, and 
when the various projects—some of which are already commenced — 
are completed, a network of municipal electrio trams will extend 


over the major portion of South Essex—from Seven Kings, through 
Manor Park, East Ham, Forest Gate, Upton, Plaistow, Canning 
Town, Stratford, and Leytonstone and Leyton. 


Southampton.—At a Town Council meeting last week 
the Electricity and Tramways (Joint) Committee reported that they 
had decided that the Electricity Oommittee should undertake the 
maintenance of the entire electric equipment of the tramways at a 
charge of 3d. per Board of Trade unit sold to the Tramways Com- 
mittee ; aud, further, that the Electricity Committee provide а man 
to attend at the tramway дерд during the hours of running the cars. 
The maintenance to inclade all ordinary repairs to car equipment 
and renewal of car lamps and overhead work, but no other renewals, 
and the necessary staff for the carrying out of thie work to be sup- 
plied by the Electricity Committee. Alderman Bone, in moving 
the adoption of the report, said the Committee thought the arrange- 
ment a very fair one. They thought it necessary that the electric 
equipment of the cars should be under tbe electrical engineer in con- 
nection with the electric supply. The report was adopted. 


Surrey Light Railways.—The Surrey County Council 
have decided to abandon their comprehensive scheme of light rail- 
ways for Kingston, Surbiton, Richmond, Barnes, Wimbledon, &c., in 
consequence of a resolution passed at the last meeting to the effect 
that such undertakings better be left in the hands of local 
authorities, 


Wirral Electric. Railway Bill.—In the above Bill we 
read, among other provisions, the following: — The lands for the 
proposed generating stations are situated between the Birkenhead 
Docks Station and Bidston S:ation; aleo the triangular piece of land 
formed by the junction «f the New Brighton branch railway with 
the Seacombe branch railway, and also adjoining Meols Station. The 
system of electricity adopted is similar to that of the Liverpool Overhead 

ailway, with carriages on the same pattern; and by a more frequent 
and accelerated service of trains, which electricity makes essential if 
it is to become profitable, the future success of the company is looked 
forward to with the most sanguine expectations." 


Wolverhampton.—Sir Frederick Bramwell sat at 
Wolverhampton on Tuesday to hear evidence (as the arbitrator 
appointed by the Board of Trade) to enable him to determine the 
price to be paid by the Corporation for so much of the undertaking 
of the Wolverhampton Tramways Company as lies within the borough 
boundaries. After the hearing had proceeded for some time, it was 
announced that an amicable arrangement had been come to by 
which the company agreed to sell, and the Corporation to purchase, 
the undertaking at the sum of £22,500, together with coste. It was 
stated that the amount thus agreed upon is about one-half the sum 
which the company fixed upon about two years ago: and about a 
third less than the sum the company hoped toobtain when they 
entered the arbitration room. 


TELEGRAPH AND TELEPHONE NOTES. 


Electrical Communication with Lighthouses.—In 
the House of Commons last week Mr. Charles M'Arthur asked the 
President of the Board of Trade whether it was intended to give 
effect to Olause 2 (5) of the Mercantile Marine Fund Act, 1898, which 
provided that in so far аз might be compatible with the efficiency and 
safety of the lighthouse servioe telegraphic communioation with 
lighthouses should be available for private messages at reasonable 
charges, and if such was the intention, when he would bein a position 
to state the terms and conditions upon which these facilities would 
be ted. 

Mr. Ritchie replied: The question how fer electrical communica- 
tion with lighthouses may be made available for private messages is 
one of the j which have been referred to an Inter-Departmental 
Committee, who are dealing with the whole subject of communica- 
tions between lighthouses or light vessels and the shore. Untill have 
received the report of that Committee I shall not be in a position to 
give the information asked for by the hon. member. 


Imperial Cable Communication.—The Times Mel- 
bourne correspondent, writing on 15th inst., says that the Victorian and 
New Szuth Wales Governments have d to accept the Eastern 
Extension Company's proposals to lay a direct cable between the Oape 
and Australia, and considerably to reduce the present charges, on 
condition that the company is allowed to open its own offices in the 
principal cities for the receipt and despatch of messages. 

. No contract has been signed, but the following terms have been 


practically accepted :— . 


ne Australian military authorities are to be consulted as to the landing site 


of the shore ends of the cable. The company having reduced its charges, 
cannot again raise them. The company is to be allowed to open local offices as 
toon as the Pacific cable or any other competing cable has been laid; mean- 
time the reduced charges are to take effect three weeks after the contract has 


been signed. 
- In the Victorisn Legislative Assembly Mr. Duffy and Mr. Gillies 
challenged the arrangements on the ground that they would 
injuriously affect the Pacific cable, which the Colony was pledged to 
support. Mr. Watt, the Postmaster General, replied that the Govern- 
ment intended to adhere fully to the obligations of Victoria to 
support the Pacific cable, but wished meantime to give the public the 
advantage of cheaper cable rates. 

The Ottawa correspondent of the same paper telegraphed on 
February 19.h :—Oanada is unalterably opposed to any concessions 
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to the Eastern Extension Oompany. The Melbourne despatch in 
the Times of Saturday was read in the House of Commons to-day by 
Mr. Casey, who stated that if the privileges mentioned in the tele- 
gram were granted to the company the Pacific cable project would 
be seriously injared. Sir Charles Tupper said that at the moment 
when a partnership wasentered into between the British Government 
and the different colonies regarding the construction of the Paciflo 
cable it was not legitimate for either Great Britain, Oanada, or 
‘Australia to alter the status quo by avy concession to the Eastern 
Extension Company which would militate against the finsncial 
success of the project. 

Mr. Mulock said the question was of far-reaching importance to 
the whole Empire. The Government held the view that if the 
tuggested concessions were granted to the Eastern Extension Com- 
pany, they would endanger the success of the Pacific cable project. 
The moment tbe Eastern Extension Company got a footing in 
Australia they would practically secure the control of the cable 
‘business. The company would acquire interests and would influence 
public opinion in such a way as might lead the Australian Govern- 


mente to ask for the postponement of the Imperial project. The 


Dominion Government felt that delay involved the defeat of the 
entire scheme, and they took the same view as Sir Charles Tapper 
that the colonies were partners in the project. There should not be 
the slightest alteration in the conditions without the consent of all. 
The Eastern Extension Company, with great astuteness, sought to 
have its application dealt with at headquarters in London. Oanada 
strenuously objected to this, and within the last 48 hours ms 
had been sent to the Imperial and Australian Governments em 7 
ing the views of the Dominion. 

A Reuter despatch from Ottawa says that the Canadian Govern- 
ment was again closely questioned on the 20th inst. in the House of 
Commons as to whether the Imperial Government were consenting to 
concessions by Australia to the Eastern Extension Osble Company. 
In the course of a long and somewhat animated debate, some mem- 
berscalled in question the sincerity of the Imperial Government in 
the echeme. Mr. Mulock, the Postmaster-General, assured the House 
that the Government had no information justifying such a conclu- 
sion, and was satisfied that the allegation was without foundation. 
An uneasy feeling isevidently arising among the рр prejadicial to 
ари sentiment, considering Canada's action in regard to the war 
in Bouth Africa, that the Imperial Government has failed heartily 
and actively to promote the Pacific cable scheme. i 

In the House of Oommons on Taesday, Sir E. Sassoon asked the 
First Lord of the Treasury whether Her Majesty's Government will 
consider the desirability of withholding their sanction from future 
agreements between the Eastern Telegraph Oompany and the sub- 
sidiary companies and the Oape, Indian, and Australian Governments 
until Parliament had had an opportunity of taking cognisance of 
them; and whether, if the Government had no control over those 
conventions so far as regards the Oolonies, Her Majesty's Government 
would point out to the Colonial Governments concerned the expedi- 
ency of abstaining from any final decision until an Imperial policy of 
a comprehensive nature, embracing Colonial interests, had been for- 
mulated by Parliament in the course of this session. 

Mr. Balfour, in reply, said: I think my hon. friend will see that 
the matter to which he calls attention in this question is one which 
cannot really be dealt with by the Imperial Parliament alone. It is 
a matter for negotiation between the self-governing Colonies and the 
Home Government. 

Also in reply to Bir E. Sassoon, Mr. Ohamberlain said :—The 
question of the arrangements for constructing and laying the Pacific 
cable is under the consideration of & committee, on which the 
Imperial d vernment and the colonies interested are proportionally 
represented, and Her Majesty's Government understand that the 
deliberations of the committee will soon be completed. The committee 
is aware of the state of the market for cable materials. 


Glasgow Telephones.—The North British Daily Mail 
says that the Glasgow committee in charge of the telephone scheme 
had a meeting with their engineer, Mr. Bennett, last week. It is 
expected that а complete installation of telephones will be in work- 
ing order within the next 12 months. The service will be an inde- 
pendent one, and the system adopted is the twin-wire uriderground. 
The committee are said to be confident that, if they can supply this 
improved method for 5 guineas a year instead of £10, which is the 
rental at present, they will soon have a larger number of subscribers 
than the Telephone Oompany now has. . 


Overhead Wires in the City.—The City Press says 
that the Oorporation is taking action with a view to safeguarding the 
pape against the dangers of overhead wires in the City. A notice 

as b:en published warning the owners of all wires, supports, and 
attachments to place identifying marks upon them in accordance 
with the London Overhead Wires Act, 1891. If the work is not com- 
pleted on or before Taursday, let prox., they will be removed. The 
penalty of failing to comply with the demand is £5, with a further 
penalty not exceeding 40s. for each day the offence is committed 
after a conviction is recorded. Datails and specimens of the identify- 
ing marks must be sent to the town clerk (Sir John B. Monckton) 
without delay. The Corporation has only just recently appointed an 
inspector, who, we are informed, has failed to discover any distin- 
guishing marks; indeed, in this particular the identifying clues are 
conspicuous by their absence. The late Oommission of Sswers never 
grappled with the difficulty, as the question of un round wires 
loomed large in the future, and, consequently, the provisions of the 
Act do not seem to have been enforced within the City. The Cor- 
poration, however, possesses full powers to deal with overhead wires, 
and, if the Aot is notcarried out within all reasonable limitations, 
the offending wires can be cut, and communications destroyed. Such 


an extreme measure is not likely to be taken by the Corporation at 
the present juncture, but certainly it is high time that the owners of 
overhead wires should realise their responsibilities. 


Pacific Cables.—The Standard Berlin correspondent 
says that the German Government proposes to extend the cable 
which is to be laid by the United States across the Pacific, to 
German Island, and thence to Kiao-Chau. The necessary expenditare 
will be provided for by a Supplementary Oredit. 

Router's A is informed that the Agent-General for Zsw 
Zealand, under instructions from bis Government, has handed in a 
letter to the Colonial Office expre very strong objection to the 
concessions asked for by the Eastern h Company, on the 
ground that they would militate against the success of the Pacific 
cable, to the construction of which the New Z aland Government 
holds iteelf fally committed. 

At the Oolonial Office on Tuesday the Pacific Oable Board held its 
third meeting. Sir Frarcis Mowat presided, and there were seven 
other members present. Lord Aberdeen addressed the meeting, and 
there were signs that the labours of the Board would terminate much 
sooner than those interested in this project had reason to expect. 


Telegraphic Breakdown.—It is stated that at about 
mid-day on Wednesday last week the City cable companies suddenly 
stopped working. On investigation it was found that a Post Office 
man, repairing wires at the corner of Queen Street, Ohea „ had 
by some means upset a naphtha lamp and set fire to the w exposed 
gutta-percha lines, of which there were 300. The man had to cut his 
way out through the canvas screen, and every wire was burned out. 
Great difficulty arose in repairing, owing to the leaden tablets bsaring 
the numbers of the lines being melted and destroyed. The cable 
companies suffered great inconvenience, and at one o'clock very few 
had got through. The Eastern, Great Northern, and all the Atlantic 
companies suffered badly. There was not a single wire to the Stock 
Exchange, and had it not been for the pneumatic tubes the members 
would have suffered much more inconvenience. 


Telegraphic Interruptions and Repairs:— 
CABLES. Down . Repaired, 


Osyenne-Pinheiro on. . . Oct. 11, 1899 . . 


Oayenne-Paramaribo 208 Feb. 16, 1900 ... si 
Оеата-Матаһат eee eee eee Feb 20, 1900 coe eee 
Latakia-Oyprus 006 eee eee June 20, 1899 eee (XIJ 
Majanga-Tananarive eee eee Feb. 9, 1900 ETT » 
Tarifa-Tangier eee eee eee Jan. 2, 1900 eee ГАЈ) 
LABDLINBS. 
West Impus:— 
Oommunication with Port de Paix 
(Haiti) eee ees 600 eee Feb. 20, 1900 eee 609 
Востн AFRICAN :— 
Oommunication with 
and be ond eee [LJ 006 Oct. 13, 1899 eee #06 
beyond 55 75 Oct. 18, 1899 
ver eee LJ 9 [II] 906 
Oommunication with 
Mooi River (Natal) eee eee Oct. 22, 1899 eee eee 
Communication with Colombia .. Oct. 23, 1899 ... өөө 
Communication with tia 
(Venezuela) iss ТУ . Nov. 18, 1899 ... Feb. 8, 1900 
Communication with all towns of | 
United States of Colombia beyond 
Buenaventura . . Jan. 22, 1 - ewe 


Communication with Rome - Pera T 
ee. Feb. 15, 1900. jas 
II Feb. 7, 1900 eee Feb. 8, 1900 
„Feb. 12, 1900 ... Feb. 13, 1000 
ii on ias ‚+, Feb. 16, 1900 ... Feb. 16, 1900 
90 ees T ... Feb. 19, 1900 ... Feb. 19, 1900 
Berena-Valparaiso ... Vis oo Jan. 16, 1900. „ 


Wireless Telegraphy.—The Morning Post says that 
Mr. Long, Secretary of the United States Navy, is of opinion that no 
system of wireless telegraphy of any practical value has yet been 
devised, and he bas consequently decided agsinst the present р 
of it in the American Fleet. At the same time experiments аге g 
made on the other side of the Atlantic with a system which is said to 
be very simple, and the Trinity House is said to have been offered 
another method. Meanwhile a number of experiments are to be 
carried out by the officers of the Vernon at Portamouth with the 
obj ꝛct of establishing wireless telegraphic communication between а 
ship at tea and the shore by means of a balloon. It is perhaps not 
generally known that the Admiralty has by no means abandoned the 
system of ifs own, and that this system is being gradually improved 
and perfected. 


: beyond Vallona eee oes 
Saigon-Bangkok еее eee 
* 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Aberdeen.—February 28th. The Tramways Committee 
wants tenders for four electrically tramcars. See our 


- “Official Notices” February 9th. 
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Birkenhead. — March Ist. The Co 
tenders for the supply and laying of feeder and 
otices” February 9th. 


ration wants 
buting mains. 
Bee Official N 


Blackburn. — Feb 26th. The Corporation wants 
tenders for feeder cables for electric traction. See Official Notices 
February 16th. 


кылт iim 5th. The Co 
ders for the extension of the electric lighting at Shrubhill tramway 
power station. See "Official Notices to-day. 


Farnworth.—March 7th. The Urban District Council 


* cables, travelling orane, and 
See “Off Notices ” February 16th” 


France.—March 8th. The French Post. and Telegra à 
authorities in Paris are inviting tenders until March 8th for t 
supply of 229 kilometres of gutta-percha insulated аса cable in 

Particulars may be obtained from, and tenders are to be 
sent to, ru Bous-Secretariat Etat des Postos et des Telegraphes, Rue 
de Grenelle, 103, Paris. 


Germany.—February 28th. Tenders are being invited 
until the 28th inst. by the Prussian State Railway authorities at 
Hanover, for the supply of 27,000 porcelain insulators, four tons of 
insalated wire, and 224 tons of telegraph wire. Tenders are to be 
sent to Die Königliche Eisenbahn Direction, 7, Joachimstrasse. 
Hanover, whence may be obtained on payment of 61. 


Germauy. — March 2nd. Tenders are being invited 

Onlogne for the supyly of 74350 porcelain insulators, 19) tons of 
r supply 4, porc ators, 194 tons 

bronse wire, 64 tons of insulated wire, and 258 tons of 

galvanised iron wire. Tenders marked “ Angebot auf Lieferung 

von Telegraphen materialen are to be sent to Die Köaigliche Eisen- 

bahn Direction, 28, Domhof Erdgeschoss, Oologne, w 


whence parsi- 

calars may be obtained. 
Gleucester.—February 27sh. The ration invites 
tenders for the wiring of the Guildhall, public baths and electricity 
то also the necessary fittings. See Official Notices " February 


Horsham.—March 1st. 'The Urban District 8 
e eee for water-tube boilers, steam 
- dynamos, switchboard, 6-ton over traveller, nh road 
work, enclosed arcs, and station lighting. Bee “ Official Notices ” 
January 26th. 
Lancaster смен 22nd. Tenders аге wanted for three 
economiser; three 175-в.н.р. steam 


Leeds.—March 21st. The ы: Committee wants 
VVV Bee Official Notices” 


Melbourne.—March 1st. The Corporation is wanting 


tenders fox boilers, engines, dynamos, switchboard, feeders, mains, aro 
— lends, ee e Ad, for electric lighting. Bee “ Official 


there рее ЕРА 2nd. The Tramways 
Committee wants tenders for 130 car bodies, trucks, and electrical 
equipment for same. See Official Notices ” February and. 


free of 
Notices” ена 16th. 


Rechdale.—February 28th. The Corporation wants 
tenders for electricity meters. VV February 3nd. 


South Shields.—March 12th. The Corporation wanta 
tenders for high and low tension cables and ducts. Bee Official 
Notices” to-day. 

Sunderland.—March 2nd. The Corporation wants tenders 
for the )) Eee nk AA обес pipas, ana iwo 
steam-driven induced draught fans and 
Notices ” February 9th. 

Walthamstow.—Februry 28rd. NS рше Council 

tenders for the supp electric lig ng an weon кай 
Isolation Hospital, Ohingford 


. Se "Official Notices 


| 


Wigan.—March 8rd. The eee eee wants tenders 
for haha rag ени; feed pumps, egre um , feed water beaters, 
piping, &. ty works. 8:0" Notices " to-day. 


Wimbledon. — Аата 26th. The District Oouncil 
wants tenders for 25 lamp- poste for incandescent electric street 
lighting. Bee “Ofcial Noticia ” ” February 16.h. 


OLOSED. 


Bradford.— The Electricity Committee has decided to 
t the tender of Messrs. Siemens Bros. & Co., Limited, to supply 
ditional armature for a 600-R P. dynamo at the Valley 
Electricity Works. 


_ Glasgow.—The Corporation have accepted the tender of 
Messrs. D. Bruce Peebles & Oo., for three 350-8 P. generators direct 
coupled to Willans engines for the contract price of £7,500. 


Glasgow. — Mr James White is to supply two sets of 
feeder panels, &c., for the switchboard at Port Dundas Electric 
Btation at £3,219 "148. 10d. The Blectric Construction Company, 
Limited, are to provide electric motors for elevators at the Pollck- 
shaws Road Station at a cost of £170 15s, each. 


Hackney.—The Hackney Vestry, at their meeting on 
February 14th, had under consideration the report of their consult- 
ing engineer, Mr. Robert Hammond, on tbe tenders received for the 
accamulators required for the municipal elec works. The fol- 
lowing is a list of the tenders received ; that of the Tudor Accuma- 
lator Company, Limited, for £7,665, being accepted :— 


The Tudor Accumulator Company .. £7,665 


The D.P. Battery Company  .. és у» .. 8,733 
The Electrical Power Storage Company - ex .. 9,918 
The Hart Accumulator Company T ee 10,823 
The Chloride Electrical Storage Syndicate s . . 12,667 


London.— The Bermondsey Vestry have accepted the 
tender of Messrs. Hughes and Stirling, amounting to £10,242, for 
the supply оѓ. а six-cell refuse destructor, in conjunction with 
the electric lightiog station. The criticisms of the consulting 
engineers, which we hope to print in our next issue, will be cf 
considerable interest to makers and others concerned with the 
problem of refuse destruction, more especially as the publication 
of the views of consulting engineers on rival destructors is a matter 
of infrequent occurrence. 


„ —The Town Council has accepted the tender 
f Mesers. Moon, Loughlin & Oo., for a traction switchboard. 


gne Wells. — An. order has been given to the 


Klein Engineering Oompany to erect at the Corporation electricity 
station, a combined . and Klein's water cooling plant for 
engines of 1,900 H P. 


FORTHCOMING EVENTS. 


Friday, тели Dord.—At 5 5pm. Physical Scciety. Agenda: Prof. 
R. W. Wood, of the EM d of Wisconsin, U.B.A., 

will exhibit and describe his: 1. Photographs of sound 

waves and the kinematograp hical demonstration of the 

evolutions cf reflected wavefronts: 2. A new seudo- 

9. Diffraction colour-photographs. 4, Artificial 


par | 

At 8 p.m. — Institution of Civil Engineers. Paper on 
" Bearing Bp " by B. Hamphrey, Stud Inst C. H., 
and H. É O'Brien, B. So. (Victoria), Stud. Iust. O E. 

At 8 pm. — Electro - Harmonic Society Concert, Ladies 
Night, Oafé Monico. 


Saturday, February 24th.—At 7.30 p.m. Manchester Society of 
Junior Electrical Engineers, at the Daansgate Hotel, 
Manchester. A-paper will bs read by Mr. A. Rothwell, 
Assistant Engineer and Surveyor to the Radcliffe 
District Council, on Destructors and their Application 
to Electric Light and Power Stations,” illastrated with 
lantern, drawings, and model of a modern destructor. 
Tuesday, Febrnary 27th.—At-8: p.m. Northern Society of Eleo- 
trical ‘Engineers, Grand Hotel, Manchester. Annual 
. general meeting, presidential address, &. 
At 8 p.m.—Institution of Civil Engineers. Paper on Cor- 
rosion of Marine Boilers,” by John Dawrance, M. I. O. E. 
Wednesday, Feb 28th.—At 8 pm. Society of Arts. Prof. 
Oarus- Wilson on “The Pneumatic Dispatch." 


Thursday, March let.—At 8 p.m. Meeting of the British Association 
of Draughtsmen (Manchester branch), at the Deansgate 

Hotel. A paper on Electric Traction” will be read 

Mr. R. C. Aker, member. All information can be 

o d by those interested, from Mr. W. E. Batcher, 

209, Gt. Oheetham Street, Manchester, hon. sec. 


Friday, March 2nd.—At 8 p.m. Institution of Janior Engineers, at 
tho Westminster Palacs Hotel. Paper on " Electrolytic 
= ма Protective Metallic Ooating for Iron and 

Steel,“ by Mr. William Paddon, of Wrexham, member 
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Special meeting of the Physical Society, in the Physical 
Laboratory of University College, Gower Street, by the 
kind invi ‘ation of Prof. Oallendar. Agenda:—(1) The 
Rslative Rates of Effasion of Argon, Helium, and some 
otber Gases,” by Dr. F. G. Donnan; (2) “Ол the 
Distillation of Liquid Air and the Comvosition of the 
Gateous and Liquid Phases,” by Mr. E. C. C. Baly; 
(3) “ The Reversibility of Galvanic Oells,” by Mr. T. 8. 
Moore; (4) "Oathe Damping of Galvanometer Needles,” 
by Mr. M. Solomon. 


Saturday, March Srd.— At 3 o'clock. Royal Institution. Lord 
Rayleigh delivers the first of & course of six lectures 
on " Polarised Light." 


At 2.30 p.m.—Iostitution of Electrical Engineers. Students’ 
visit to Waterloo and City Railway. 


At 3 p. m.— Institution of Junior Engineers. Visit to Messrs. 
Maudslay, Sons & Fielde, Belleville Boiler Works, East 
Greenwich. 

Electrical Engineers "Voluntesrs' send-cff dinner (see 
“Correspondence” colamns this week). 


Taesday, March 20th.—At 4.30 p.m. S:ciety of Arts (Foreign and 
Oolonial Section). Sir Edward A. Sassoon, Bart., M.P., 
“ Imperial Telegraph Communication.” 


Wednesday, March 2let.—At 7 p.m. Institution of Civil Engineers. 


Annual Dinner, Merchant Taylor’s Hall, Th eedle 
Street. 


THE SOCIETE DES ELECTRICIENS. 


Тип шош meeting of the Society took place in Paris on Febraary 
7th. First the President announced the death of Prof. Hughes, who 
left to the Society a sum of 50,000 franos. 

M. Bochet then made some observations on arc lamps working 
at low voltege—discussed before. He remarked that with these 
lamps a saving can be realised by working them three in series on 110 
to 120 volta. Bat it is necessary to use carbons of superior quality. 
He quoted the researches of M. Blondel, which have shown that the 
photometric efficiencies of low voltsge Jamps were lower than those 
of lamps working in the ordinary way, two in series on 110 volts. 
Bat these researches date as far back as 1897, and since that time 
great progress has been made in the manufacture of carbons. M. 
Bochet mentioned several installations, and particularly the railway 
at Sceaux, where three arc lamps have been used on 120 volts. Bat 
these lamps were well maintained апа looked after, and arc lam 
carbons of а superior quality used. He concluded by saying that 
atc lamp systems allow of being worked with a reduced difference of 
potential, but special carbons are required. As a rule, it is also 
neces to leave a margin between the total difference of potential 
and the differenca of potential at the terminals of the lamps. 

M. G. Roux then «xplained that in private installations, where a 
difference of potential of 115 to 120 volte was available, he was able 
to obtain good results with thres lamps working iu series. He also 
mentioned an installation in the Clichy sector comprising four groups 
of three lamps in series, and one of two lamps in series, in which all 
the lamps worked perfectly. 

Lastly, M. Brillié added that he was able to work five lamps in 
series on 220 volts. For intensities higher than 8 amperes it is not 
necessary to have specíal oarbons, but below this intensity thecarbons 
must be tested and selected. | | 

M. Vedovelli then submitted some bigh tension apparatus. The 
first instrument was a circuit-breaker designed by Mr. Still and pro- 
vided with a mica screen. As soon as the breaker has begun to 
open the circuit this screen is introduced into the arc and cute it. The 
& tus enables 50 amperes to bs cut at 6,000 volts. The arc can 

be cut by stretching it to its utmost limit. To affect this, he 
haa arranged two vertical rods of sinc which he has then brought 
together in the form of a V, leaving a space at the lower end. The 
arc is formed at the bottom and mounts towards the top, 
where i¢ is broken. For 6,000 volts the space between the 
two rods at the bottom is 6 centimetres, and the length 
of the rods 50 centimetres. For 10,000 volts rods 70 centimetres 
long would be required, with a space of 10 centimetres at the bottom. 
M. Vedovelli also showed an oil cirouit-breaker by Mr. Still, and 
concluded by describing apparatus for transformers for connecting to 
earth when contaot is made between the primary and the secondary 
circuit, This apparatus consists of two metal plates separated by a 
sheet of mica, the thickness of which is determined according to the 
voltsge to be attained. This sheet of mica is pierced with holes, and 
an aro is formed between she two metal plates at the determined 
оше For 400 volts the thickness of the sheet of mica is ‘2 milli- 
metre. 


"HOMES FOR DISOHARGED SOLDIERS. 


THE BUILDING TRADES’ GIFT. 


Electrical Section. 


CONTRIBUTIONS in kind towards the electrical equipment of 


the six homes, for which the detailed specifications were 


given in our issue of the 2nd inst., will be gratefully 

acknowledged by the honorary steward, Mr. Max Byng, of 

69, Queen Victoria Street, E.C.; while the honorary 

treasurers, Messrs. H. Alabaster, Gatehouse & Oo., of 4, 

тей Hill, E.O., will be glad to receive cheques in aid of 
e gift. | 


We weloome the new additions to the list, and hope to 
see many more contributions to this most worthy object. 


List оғ Donations TO DATE. 


The ErLEOTBICAL RBVIBW  ... eee iss T .. £20 5 0 

Mesers. E. L. Berry, Harrison & Co., electric light con- 
tractors, Whitcomb Street ess "m isi sae 5 0 

Messrs. W. J. Furse & Oo., Nottingham—Fittings and labour to fit 
three homes with lightning conductors. | 

The ден Electric En g Company, Taunton—One 121-Kw. 

ynamo. 

Messrs. Rashleigh, Phipps & Oo., Oxford Street, electric contractors 
—Labour for wiring one home. 

Messrs. T. Olarke & Co., Slcane Square, electric contractors— Labour 
for wiring two bomes. | 

Alley & McLellan, Glasgow—Two 50-н.р. engines at half cost price. 

Mr. G a Upper Thames Sireet—Electric light fittings and 
switches. 

The General Electric Company, Limited, Queen Victoria Btreet— 
B witchboards, cut-outs, oeiling roses, and switches. 

Edison & Swan United Electric Light Company, Limited, Queen 
Street— Lamps and lampholders for the віх homes. 

Worthington Pamping E Oompany, Limited, Queen Victoria 
Street—The feed - water pumps required. 


NOTES. 


Obituary.—There has away a link with the past 
in the person of Mr. William Watkins, who bas just died 
(February 10th) at Ladywell Park, Lewisham, and who 
had been connected with telegraphy since its introduction 
in England in 1837. He was born in 1829, and in 1836 he 
was & boy in Sir William Fothergill Cooke's garden, and 
assisted him in all his early experiments. In 1844 he was 


employed in the construction of the first permanent line of 


poles and wires erected to Portsmouth for the Admiralty 
and the London and South-Western Railway. He remained 
as inspector of that line in the service of the Electric Tele- 
graph Company, and in 1870 he was pensioned by the Post 

ffice, and passed into the servioe.of the Sonth-Western 
Railway Company, from which he retired on April 13:h, 
1899. He was quite an historical figure on the South- 
Western line, and was a very fine specimen of his class in 
appearance, feeling, and character. He was very much 
respected by everyone. He was on Sir William Preeoe's 
ataf from 1856 to 1870, and on Mr. Goldstone’s from 1870 
to 1899. He thus reckoned. 68 years continuous service in 


telegraphy. 


Reaping the Whirlwind.—A “private circular" has 
reached our hands, in which is embodied one of the most 
outrageous attempts to get something—in cash—for nothing 
that we have ever met with. Primary battery “plants” are. 
nowhere in comparison with the sublime impudence of the 
scheme of which we epeak. The oircular, a kind of 
prospectus, sets forth a so-called invention for “ obtain- 
ing power from air currents in moving trains.” The 
invention consists in mounting upon a truck attached to а 
railway train a wind engine, whose vanes are so exposed ав 
to catch the air currents due to the motion of the train. The 
wind engine is to drive a dynamo so as to charge accumu- 
latora. The chief cost of production of the energy is said to 
be the freightage of one waggon, while every express train 
offers 100 Н.Р. or more of free energy (sic). As the 
average charge of supply companies is said to be 74d. per 
unit, a very large margin of profits is promised. е 
need not go further into this exhibition of folly. To 
crown all, a quotation from Lord Kelvin is made use of, 
referring to the employment of wind power for charging 
accumulators. But even Satan can quote Scripture when it 
will serve his end. 


Electric Fans v. Coolies.—Tbe Punkah coolies in the 
Caloutta High Court have had to make way for electrio 
fans. 
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* Esrthed Outer and “Armoured Wiring 
Systems.“ — As we go to press the following letter comes 
to hand from Mr. F. Bathurst :—“ Even if your corre- 
spondent, Mr. Zingler, may feel satisfaction at having 
‘drawn’ me, I regret that I am at the moment so much 
‘otherwise engaged’ I cannot give him the opportunity of 
‘quartering’ me. It will be better for both of us to con- 
tinue to ‘live and learn’; for my part I will try and fathom 
the necessity of ranning two bare wires on different circuits 
in the same insulated tube, instead of taking (as I do at 
pe two separate wires and tubes of smaller diameter 
rom the nearest distribution board ; but will Mr. Zingler 
carefully read and ‘digest’ Mr. Chamen’s recent Glasgow 
paper and satisfy himself, amongst other pointe, as to the 
general undesirability of ‘ bunching’ conductors ? Whilst 
we are each trying to help it forward, we must both wait for 
the ‘ wiring millennium,’ but the active and inquiring miud 
of your correspondent may, I suggest, find some profit, if 
he will experiment with concentric ‘tube’ as distinguished 
from ‘wire’ systems, and discover, to his own satisfaction, 
that the former possess certain definite advantages in respect 
to mechanical strength and facility (perfection) of erection. 
If, at the same time, he considers such side questions as the 
‘nse and limitations’ of fuses, &c., he will, figuratively 
speaking, come to the conclusion that a cat may have to be 
killed in more ways than one, and that the insulation of a 
wiring oonduotor can be better secured by keeping the insula- 
tion around the wire rather than directly upon it.” 


Personal.—Mr. Fredk. Theodore Eggers has resigned 
his position as managing director and seore of the 
British Schuckert Electric Company, Limited, and he is no 
longer oonnected with that company. Mr. Arthur George 
Seaman has been appointed manager, and Mr. H. J. Olement 
Wells secretary, to the company. 

Owing to the death of. his brother, which, as we have 
already stated, followed as a consequence of an accident 
in the hunting field, Mr. О. E. Hodgkin has been com- 

lled to resign his ition as works manager at the 

alcon Works of the Brush Electrical Engineering Com- 
y, Limited. On terminating his duties at Falcon 
orks, Mr. Hodgkin will jóin the board of the Brush 
Company. 


Parliament and the Power Schemes.—We read in 
Tuesday's Times that a meeting of Welsh Liberal members 
was held in one of the committee rooms of the House of 
Commons on Monday, to consider their attitude towards the 
South Wales Electrical Power Distribution Company's Bill, 
in view of the resolutions hostile to the measure passed at 
the recent conference of local authorities affected by the 
scheme, Mr. Alfred Thomas, the chairman of the Welsh 
Liberal party, presided ; and amongst those present was Sir 
William Harcourt. It was decided to appar: the motion 
for the rejection of the Bill, of which Sir J. Dillwyn- 
Llewelyn has given notice for the second reading stage ; and 
it is understood that Sir William Harcourt will take part in 
the debate. The main ground upon which the measure is 
opposed is that, Parliament having authorised the Corpora- 
tions of Cardiff, Swansea, and Newport to borrow money for 
establishing electrical supply undertakings on the security 
of the rates, special powers ought not, in the interest of the 
community, to be granted to a company trading for profit to 
execute work of a similar character within the areas con- 
trolled by these Corporations, or to enter into competition 
with them. It ns that the area over which powers are 
sought by the Bill contains 1,087 square miles, and com- 
prises the whole of Glamorganshire and the most populous 
parts of Monmouthshire. Three Bills on kindred lines, 
relating to Lancashire, Durham, and Tyneside respectively, 

ing. also before Parliament, it been arranged 
that all four shall be put down for second readin 
at the same sitting, the date provisionally arrang 
being March 1st. As the same general arguments 
apply in each case, one discussion will, in these circum- 
stances, suffice, and the fate of the measure which happens 
to stand first on the list will determine that of the other 
three. It may be noted that last year Parliament refused 
powers similar to those sought by the present Bills in two 
cases, In the course of the debate on the General Power 


` 


Distributing Company's Bill, which was thrown out on the 
motion for second reading, Mr. Ritchie said :— 

It seemed to me the principle of the Bill was a direct attack upon 
the rights, privileges, and duties of municipal corporations, and wbat- 
ever might have been the contingent advantages which might acorue 
in consequence of the passage of this Bill, I should have been bound 
to tell the House I did not think it would bs wise in passing a Bill 
which practically set aside the existing law which adequately protects 
corporations in the exercise of the daties which they have to dis- 
charge. Any private Bill of that kind setting aside rights which 
corporations have by law ought to be rejected. 

Mr. Galloway, M. P., has given notice that he will pro- 
pose that on the second reading of three of the Electric 
Power Bills that stage of the measures should be postponed 
for six months. These motions relate to the County of 
Darham Electric Power Bill, the South Wales Electrical 
Power Distribution Bill, and the Tynside Electric Power 
Bill, Sir John Dillwyn Liewelyn has aleo given notice for a 
motion of в similar kind in connection with the South Wales 
Bill. The action of the House on these Bills will govern its 
action in relation to the Lancashire Electric Power Bill. 
The promoters of that measure have, however, taken the 
precaution to introduce it in the first inatauce in the House 
of Lords, in the hope that if the Committee of the Upper 
House pass the Bill the Lower House may hesitate before it 
rejects it on principle. It is understood, says a corre- 
spondent of the Manchester Evening News, that the final 
action of Parliament on this class of measure will very much 
depend upon the report of the Joint Committee on Muni- 
cipal Enterprise, which is to be appointed during the 
present session. 

The Association of Municipal Corporations met in Londcn 
on Monday to consider what course should be adop‘ed to 
oppose the various electric power Bills now befo:e Parlia- 
ment. It is stated that all the local authorities in the 
country will petition their members of Parliament to 


· Btrenuously oppose the Bill on second reading. 


The Electrical Engineers (R. B.) Volunteers.—In 
connection with this corps an interesting ceremony took 

lace on Friday last, the 16th inst., at the Northampton 
Institute, when Mr. Kenelm Е igeumbe, who holds a oom- 
mission in the detachment which is proceeding to South 
Africa, received the good wishes of his numerous friends in 
the Institute. Mr. Eigcumba has for two sessions been 
Senior Demonstrator in the Electrical Engineering Department, 
and in this position has been a popular member of the staff. 
His colleagues and the students, therefore, combined to 
present him with a Goerz binocular field glass of the prism 
type, and a prismatic oom of the latest patent. The 
presentation was made by Dr. Walmsley, the Principal of 
the Institute, at a well attended meeting in the large hall 
last Friday, amidst the enthusiastio demonstration of members 
and students of the Institute. 


Electric Shock Fatality.—As we go to press we regret 
to leatn that one of the assistante at the Blackheath Eleotrio 


Light Company's station was killed on Wednesday morning 


by а 8,000-volt shock. 


Scarcity of Carbons.—Electricul manufacturers and the 
trade generally have to take into account scarcity and 
consequent high prices of certain materials at the present 
moment, and it is therefore timely to point out that there is 
likely to be considerable difficulty in obtaining delivery of 
electric light carbons. The bulk of these carbons up to the 
present are made on the Oontinent (where there is at the 
moment a serious coal strike), and houses who trade in 
carbons must be prepared to experience some little difficulty 
as regards delivery. It may become necessary, therefore, to 
exercise some forbearance and make allowances for late 
deliveries, and blame the situation rather than the syppliers, 
We understand that а representative of a prominent English 
electrical manufacturing and trading firm has recently 
been in several towns on the Continent where 
carbons are made, and he reports that the whole of 
the carbon works are at a standstill; telegrams are 
pouring in from everywhere, and yet the works cannot turn 
out anything. A few days ago the Bohemian strikera - 
intended starting work again, bat another strike broke out 
in Saxony, and the Bohemians were tLerefore infiaenced hot 
to start. He also reports that there does not appear to be 
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any hope of getting any carbons manufactured for at least 
three or four weeks, which will mean that further supplies 
cannot reach here until probably towards the end of April 
or May. It may happen, perhaps, that serious consequences 
will result where contracts have been made for “town 
lighting,” and where carbons have not been laid in store, 
as they will absolutely be left without them during the 
next few months. hile not wishing to create anything 
of a scare in regard to the matter, we think this warning 
may serve 8 useful purpose. 


Penalty Clauses.—The Police Commissioners of aen 
held a special meeting on Tuesday to consider what shoul 

- be done in connection with a proposal to enforce the penalty 
clauses in certain contracts for electric lighting plant, the 
delivery of which was considerably behind the time specified, 
one of the suggestions being that part of the contract price 
should be withheld. The proceedings were held in private, 
but we understand tbat a letter was read from Prof. Kennedy, 
the engineer of the scheme, advising payment of the con- 
tract prices, and not to insist on the full penalties, This course 
was adopted, and the likelihood is that the Commissioners 
will arrange the matter amicab'y with the contractors. 


Lectures.—At the Hall Royal Institution on Tuesday, 
Prof. O. Lodge lectured to the Hall Literary and Philo- 
sophical Society, upon Electrical Vibration. 

Before the Bradford Textile Society on 19th inst., Mr. 
Malcolm E. Hodgson gave a lecture to the members 
upon “Electricity for Driving Looms.” He drew 
attention especially to the growing use of electricity 
as a motive power for looms, and advocated the use of 

-H.P. motors directly to the driving shaft in 

e case of looms for the manufacture of heavy cloths, 
and connected by belting in the case of looms for the manu- 
facture of light cloths. He remarked that this method of 
driving was becoming of great importance on the Continent, 
where the conditions favoured it more than the conditions 
which prevailed in Bradford. In many cases mountain tor- 
rents were utilised to supply the generating power, and the 
hand loom and treadle loom were being superseded by looms 
electrically-driven. 

Before the Staffordshire Iron and Steel Institute at 
Dudley last Saturday night, Mr. G. L. Addenbrooke read a 
paper on * Electrical Transmission and its Industrial and 
Economical Aspects.” 

Prof. Emerson Reynolds delivered the third of series of 
afternoon lectures in the theatre of the Royal Dablin 
Society last week, on “ Electrical Furnaces and High- 


Temperature Changes.” | 


The Decimal System.—It mast be somewhat dishearten- 
ing to the advocates of the decimal system in this effete old 
monarchy of ours to see the use made of it in the Transvaal. 
No doubt the thin end of the wedge was inserted by the 
iig of Creusot guns of ғо many centimetres diameter, 

ut the Pretoria Government has ado & beautifully 
est method of figuring up losses. British casualties are 
multiplied by 10, Boer ditto divided by 100. It is said, 
however, that the Free Staters, or those that were left of 
them in the front ranks after the determined assault on Lady- 
smith, do not appreciate Kruger's methods of reckoning. 


The Electro-Harmoenic Society.—The last *'ladiee' 
night" of the season takes place this evening at the Café 
Monico. Lovers of vocal music will be pleased with Madame 
Perrott, and Mr. Samuel Masters is rapidly getting into the 
very front rank of tenors. Mr. Parker will, as on several 

revious occasions, perform on the violoncello, and Mr. 
inshall, Mr. and Mrs. John Warren, and Mr. Chas. Con- 
yers will respectively give recitations, thought transmission 
eéances, and humorons sketches. Last, but not least, Mr. Jzard 
will play a pianoforte solo, and act as accompanist throughout. 


South African Cables.—The third telegraph cable to the 
Cape was completed and opened for traffic yesterday. It is 
laid vid Ascension and St. Helena. 


Appointment Vacant.— A mains superintendent is 
wanted for the West Ham electricity department at £156 
per annum. See Official Notices to-day. 


Awards.—The Manchester Literary and Philosophical 
Society held a special meeting at Manchester, on 18th inst., 
to award the Wilde medal for 1900 to Lord Rayleigh for 
his numerous and brilliant contributions to mathematical 
and experimental physica, and to chemistry. The Dalton 
medal was presented to Sir Henry Roscoe for his remarkable 
original researches in chemistry, and for his distinguished 
services to scientific education. Lord Rayleigh afterwards 
delivered the Wilde lecture, taking as his subject, Flight, 
natural and artificial.” 


Presentation.—Mr, A. J. Lawson has been presented 
with a handsome silver inkstand by the engineering staff of 
the County of London and Brush Provincial Electric 
Lighting Company, Limited, with suitable inscription. 


NEW COMPANIES REGISTERED. 


Electrical Regulating and Lighting Syndicate, 
Limited, (65,001.) — company was registered оп February 9th, 
with a capital of £75,000 in £1 shares, to acquire Patents No. 21,236 
of September 25th, 1896, and No. 4,761 of February 20tb, 1898, to 
атор an agreement with Walter Emmott (the patentee), Frederick 

teley, Thomas R. Bottomley, and Jeshurum Longthorpe, and to 
carry on the business of electrical aud mechanical engineers, brass 
founders and finishers, tinsmiths, iron founders and turners, black- 
smiths, brass, iron, steel, metal, and Indis-rubber merchants and 
general factors. The first subscribers (each with one share) are:— 
J. Longthorpe, Oak Laigh, Battershaw, Bradford, Yorks. dyer; 
John Wilson, Dock Villa, Wibsey, Bradford, Yorks., printer; J. I. 
Orossley, Sovereign Street, Leeds, Yorks., drysalter; John Hillary, 
Rushford Park, Levenshulme, Lancashire, consulting engineer; 
Alfred Dakin. 100, Great Tower Street, E. O., printer; William L. 
Smith, 116, Stanstead Road, Forest НШ, solicitor’s clerk; and 
Harold Barnes, “Ferndale,” Aldenham Road, Watford, oor- 
respondence clerk. The number of directors is not to be less than 
four nor more than seven. The first are Thomas R. Bottomley, 
Walter Emmott, Jeshurum Longthorpe, John Hillary, and Frederick 
; qualification, £250; remuneration as fixed by the 
company. 


CITY NOTES. 


Westminster Electric Supply Corporation. 
Тив annual meeting of this com 


year shows a large increase, and the 
erefore, felt justified in recommending an increase in 
the dividend of 1 per cent. They had also added largely to the 
sinking fund and depreciation account, and had been able to carry 
forward a sum of £3,773 8s. 2d. The works costs, as well as the manage- 
ment expenses, compared very favourably with the previous years 
owing to the increased output. They would notice that in bis certifi- 
cate Mr. Pearson, the Government auditor, had taken exception to an 
item of £1,582 5s. 9d., which they had taken credit for in the net 
revenue account. This was for interest on the advances the corpora- 
tion had made to the Oentral Electric Supply Oompany, Limited, 
and the auditor was of opinion that as that company was owned 
the Bi. James's Company and the Westminster Company, and is not 
at present earning any income, it would have been better not to take 
into account the amount of interest accrued. The directors were, 
however, of opinion that if they had not taken into account the 
interest accraed to December 31st last, which was to be paid thereafter, 
the accounts would not have shown the correct position of the oom- 
pany at the end of the year 1899. This amount had not been 
expended in dividend, but was included in balance carried forward. 
They would, no doubt, have observed that they bad come to the end 
of their capital, and the directors had now under consideration the 
question of the provision of future capital When they had decided 
as to the best means of providing for future requirements, due notice 
would be given to the shareholders of the proposa of the directors, 
He then formally proposed that the report and accounts for the past 
year be received and adopted. 

Mr. Boucnois, M. P., seconded. | 

А BHABEHOLDBER asked if the corporation had any contract for 
future supply of coal, and in reply the chairman said that they had 
a contract running until the end of May at last year's prices. 

Another SHAREHOLDER, а member of the Coal Smoke Abatement 
Society, referred to the experiments which had been carried out for 
smoke abatement, and he asked if anything had been done to stop 
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the nuisance which was always occurring from the Millbank chimney. 
The company’s other chimneys were not such great offenders, but the 
ons on the embankment was reported nearly every day. He asked 

the change over to 200 volts, whether there had been any 
greater complaint of the supply from consumers since the 200-volt 
pressure 


had been brought in. His own experience, and that of his 


Mr. GaxusHAW was asked to reply regard 
Millbank Street. He said that they had been 


bat in a very large 
thousands of lights, experiments had been made, extending over a 
year with 100 volts, and a year with 200 volts, and they had found 
that the amount of the consumers’ bill when supplied at 200 volte was 
not appreciably greater than when supplied at 100 volte. There was 
no reason, therefore, for complaining, but in order to meet consumers’ 
complaints, they made an allowance of 8 per cent., so that they might 
take 200 volts instead of 100 volts. By doing that they claimed to 
more than meet the inefficiency of the 200-volt lamp. | 

Tbe report was then unanimously adopted, the retiring directors 
were re-elected, and the meeting closed with the usual vote of 
thanks. 


The British Insulated Wire Company, Limited. 


Tum fourth ordinary general meeting of this company was held on 
Friday last, the 16th inst, at Prescot, Mr. W. Marriner Brigg 


Р . 

The Onatnuan, in proposing the adoption of the report, 
congratulated the shareholders on the continued growth and 
success of the business. He cada gee perbaps the shareholders 
hardly realised what this continued growth and increase meant. 
Since the company started in 1892, the increase had been on the 
average 50 per cent.on the year previous. Now they could quite 


that when that got up to, say, £1,000,000, and they sud- 


imagine 

denly found they reached £1,500,000, it made a very considerable 
difference in the calculations, and in the working of the business, and 
that had been the case up to the present, and he thought it was a 


very remarkable fact in connection with any industry. To go on con- 


tinsously as this business had done, showed that the business in itself 
was good, and the stuff sent out was good, and that the demand was 
gradually increasing, and perhaps he might just say here that he 
thought the orders which they had in hand justified them in thinking 
that their increase for the present year was going to be after the same 
tate. Turning to the balance-sheet, they would notice in the first 
instance that the profits were about £20,000 more than last year. 


eport showed that the profit was £93,000 against £72,000 ` 


The 1 
last year. The administration expenses, legal expenses, fees, &o., 
were necessarily higher, because they were doing a much larger 
business, but the directors did not think those expenses were 
abnormally extended, or were beyond the ratio in which they 
sould be extended according to the business which had bsen done. 
not tell till the end of the year what the increased 
capital had done for them, but they had every reason to believe that 
the money which they now asked for could be very profitably spent. 
It ће said that the orders they now had on the books were equal to 
the whole of the turnover for a year or a little more than a year or 
two ago, they could imsgine how they stood in the month of 
February with orders on their hands for more than they turned over 
ayearortwoago. He that 15 per cent. and the bonus of 5 per 
cent. would bs agreeable to the shareholders, and that they would 
sanction what they had done. | 
Mr. Е. К. Muspratr,seconded the resolution. He endeavoured 
toexplain how it had arisen that they really required tbis rather 
large acquisition of capital. Last year, or rather, the last two years, 
the price of nearly every article had increased. That was owing to 
tbe prosperity of the country and to the enormous increase of the 
industry. The price of copper, for instance, had gone up from £50 
aton toa very high figure—at one time it was £90 a ton and now 
it is somewhere about £76 or £77 & ton—so there was an enormous 
increase in the price of the material of which they used an enormous 
quantity. The oonsequence was that together with the increased 
besiness had entailed a larger quantity of copper being used in the 
business, and had caused them to require more capital to ас оп 
the business. The same thing applied to lead. The quantity of lead 
wed for covering cables had enormously increased on account of the 
increased basiness, and the price of has gone up from somewhere 
aboat £11 a ton to somewtere about £16 or £17 а ton. They did a 


remarkably safe business as far as bad debts were concerned, because 
the greater portion of their business was done with Oorpora- 
tions, and they had the rates to fall back проп as security. But 
although Oorporations were very good payers they did not 
always psy cash dowa, and they insisted very properly 
that a certain amount should be held in hand to meet any contin- 
gencies of bad work or anything that may arise. The consequence 
was that in thess large transactions with Oorporations it was noces- 
sary for a large amount of the money to lie out for a considerable 
time. This was another reason why they required this increased capital, 
and the only question really was in an enormously growing business 
like this, whether they were going to ask for enough, and whether it 
would not be necessary in two or three years to ask fora farther 
increase, because they were all aware that the electrical industry, in 
this country at any rate, was of comparatively recent growth. Now, 
however, it had taken a firm hold of the country, and there was no 
question but that it would increase toa far larger extent in the future. 
Wherever they had to apply electrical power in order to transmit 
that power cables were required, and with every increase of electrical 
installations in the country cables are required for transmission. He 
therefore anticipated a very large increase in their]bueiness. 
The resolution was carried unanimously. | 


At an extraordinary meeting, which followed the resolution in- 
creasing the capital to £1,000,000 by the creation of 120,000 new 
shares of £5 each was carried. 


* 


The directora of the British Insulated Wire Company, Limited 
have issued (pursuant to resolution of the shareholders on the 16th 
inst.) 90,000 6 ре cent. cumulative preference shares and 30,000 
ordinary shares both of £5 each. The former have been issued at 
£5 10a. and the latter at £10, which in each case is less than the 
market pres of the hitherto existing shares. The issue has been to 
shareholders only, who thus receive the benefit of the difference 
between the market price and the issued price. The issue, with the 
premiums, provides additional working capital of £465,000, which the 
directora are satisfied can be profitably employed. 


Liverpool Overhead Railway Company. 


Тнв half-yearly general meeting of the Liverpool Overhead Rl way 
Company was held on Tuesday at the Liaw Association Roms, 
кеде P pies Liverpool, Mr. Richard Hobson, deputy chairman, 
presiding. 

The OnHarBMAN, in moving the adoption of the report, said the 
directors had much satisfaction in iara. fus and he thought the 
shareholders would receive it with similar fe ‚ 16 was a record 
one in regard to the number of passengers and the amount of 
money earned, as well as in the dividend which they asked the share- 
holders to declare. He wished he could say that the dividend had 
been earned upon normal but he had to admit that excep- 
tional circumstances had assisted them during the last few months. 
The enthusiasm which had arisen throughout the country upon the 
departure of the volunteers and the military for Bouth Africa had 
extended to Liverpool, and the transports sailing from the Me 

ht greni crowds to witness each departure, with the 
that the Overhead Railway had benefited to the extent of between 
£1,500 and £32,000 from that cause. Perhaps some of the share- 
holders might think, under such circumstances, that it would not be 


. advisable to pay away in dividends all the money thus earned; 


bat he could assure them that the directors had more adequate 
provision for all contingencies, and they did not see why 
the shareholders should not baneflt by the piece of good 
fortane they had had. Farthermore, the benefit they had derived 
from that source did not cease at the end of December, because 
during the віх weeks since January 1st the traffic reocipts hed 
increased £1,140 as compared with the co g od of last 
year. Referring to the accounts, he said the cost of tenance and 
renewal of permanent way was much less than last year. That, on 
the face of it, might seem as if they had not kept up the liae pro- 
perly, but that was not so, bocanse last year they incurred con- 
siderable expense in laying additional rails and replacing, which 


they had not had to do in the past half-year. Therefore 
they were enabled to pat: to: the renewal fund £2,000, 
as against £1,500 at the oo onding period of the previous 


Fresp 

year. Those present at last meeting would probably remember that 
in the first six months of the year they took from the reserve £1,000 
in Turmae of signalling and lighting expenses that were incurred ; 
and the directora thought, as they had a good half-year now, they 
ought to put a little more to the renewal fund, and that was the 
reason they put £2,000 instead of £1,500. The coal account was 
£300 more than in the previous half-year; but he was glad to say 
tha: in the matter of iron, which was also much enhanced in 

they were fortunate in purchasing a considerable quantity of rails at 
the very lowest point of -the market, and they had still a large 
quantity on hand, so that they were not likely to feel the pinch ia 
that direction. The coat of the repair and renewal of the carriages 
was considerably less than in the previous six months. 

Mr. Jog BBANOKEB seconded the motion, which was carried. 

The CHAIBMAN next proposed that a dividend of 6 per cent. per 
annum be paid on the preferenoe shares for the past half-year, and a 
dividend of 5 per cent. annum bs paid on the ordinary shares 
for the same period, leaving a balance of £4,591 to be carried forward 


| to the current account. 


Mr. G. H. Roparrson seconded, and the motion was carried. 

Messrs. Richard Hobson and James Barrow were re- elected 
directors, and this concluded the vwusiness of the ordinary 
meeting. | 
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Afterwards a special meeting was held, and the OHAIRMAM 
moved that £50,000, being the whole of the share capital 
authorised to be created by the Liverpool Orerhesd Rail- 
way Act, 1899, be created in 5,000 ordinary shares of £10 each, 
and that the directors be authorised to issue the sama as they may 
toink fit. He explained that the resolution was a consequence of the 
authorisation given by the shareholders to the arrangement made for 
an elec:ric railway through the Waterloo, Seaforth, and Great Orosby 
districts. He did not thiok they would want more than £30,000 to 
£35,000—the whole cost appertainiog to the tramway company was 
under that amount, bet they proposed to put down a 1,500 HP. 
engine for the generating station, which would be of much assistance 
in working the line generally, and it was included in the £35,000. 
They would probably wait for & more favourable condition of the 
money market before issuing the shares. 

Mr. Јонч Ввамокев seconded. 

The CHaArBMAN, replying to a question, said if there was any 
benefit to be got by the present shareholders from the issue of these 
shares, it was right they should get it. 

The motion was carried. 


A further special meeting was held, at which the ОнАтвмАН moved 
that the Bill proposed to be introduced into Parliament, authorising 
extensions of the line, ba approved. He explained that the most 
important proposals were the extension of the present terminus at 
Seaforth to the Lancashire and Yorkshire Company's station at Sea- 
forth, and to widen the line at the Pierhead Station so as to enable 
them to run trains from the north and south to that point without 
runpiog them through. A third proposal was to extend the line at 
the Herculaneum Do k, and form a connection with the L. and Y. 
Railway at the South End for the purpose of goods traffic; but as 
that was objected to by the Dock Board, it would be takeu out of the 
Bill, as they had no intention of proceeding with an opposed measure. 
He Lelieved the other portions would be got through without 
opposition. 

Mr. Jog Ввамокив seconded. 

Me. ALFRED Horr spoke against any further extension of the line, 
arguing that if they had been content with their“ shuttle" line from the 
beginning, they might haverun twice as many trainsand been paying 
a dividend of at least 10 cent. The backbone of the company 
was the traffic along the of docks; that was what the line was 
made for, and it would be impossible with these extensions to run 
the trains punctually. 

The CHATMAu, in reply, said the extensions north and south were 
yielding a fair revenue, and they must have feeders to their line. 

The motion was carried, after which the meeting terminated. 


Dublin United Tramways Company. 


Тнв following is the directors’ report submitted at the meeting of 
the company in the Imperial Hotel, Dublin, on Tuesday, last week :— 

" The directors herewith submit the accounts for the half-year 
ended December 31st, 1899, together with details of the working of 
the Dablin United (Old) Company and the Dablin Southern Distriot 
Company. The following is a summary of the various net revenue 
accounts :— 

" Dublin United Tramways (Old) Company.—Net profit for half- 
year, £37,648 5s. 4d.; balance brought forward from June 30th, 1899, 
£78 33. 11d.—£937,726 93. 31.; less interest on mortgage bonds, 
interest paid to bank, and wayleave rents, £7,841 34. 91 ; total at 
credit of net revenue, £29,885 бз. 61.; less dividends declared 
(£18,000) and interest on cash lent by D.U.T. (1896) Company 
(£8,000)— £26,000 ; balance carried to next account, £3,885 51 61. 

" Dublin Southern District Tramways Company.—Net profits for 
half-year, £12,300 12s. 3d.; balance brought forward from Jane 30:h, 
1899, £6 7s. 7d.—£13,312 19s. 10d.; less wayleave rents, £711 
15s. 10d.; dividends declared, £11,590—£12,301 15s. 104.; balance 
carried to next account, £11 4s. 

“Dublin United Tramways Company (1896) Limited.—Balance 
brought forward from June 30:0, 1899, £484 103. lld.; interest 
received on loans to old company, £8,000; dividends on shares held 
{а Dablin United (Old) Company, 417,996 35; ditto in Dablin 
Southern Oompany, £11,590— 438,070 12s. 11d.; less interest on 3j 
per cent. debentures, £3,451 33. 7d.; less balance of directors! fees, 
£450— 43,901 3s. 7d. ; balance available for dividends, £34,169 9 ;. 44. 
Your directors have declared a dividend at the rate of 6 per cent. per 
annum on the 5 shares, and at the rate of 6 per cent. per 
annum (free of income-tax) on the ordinary shares, numbered 1 to 
51,450. This dividend will absorb £32,831 43. 7d, leaving a balance 
of £1,338 4з. 94. to be carried to next account. 

“Tae aggregate balances of undivided profitsof the three companies 
carried forward to next account amount to £5,238 148. 3d. A 
deficiency of £13,366 was incurred in connection with the disposal 
of the horses of the Dablin United Tramways DON PDT: £6,487 of 
this deficiency has been charged against a re fand of about 
equal amount belonging to the same company, and the balance 
(£6,879) is carried to a suspense account to be written off out of 
fature revenue. Daring the half-year the reconstruction of all the 
existing tramways necessitated by the electrical equipment, except a 
portion of the Sandymount, Donnybrook, and Blackrock lines was 
completed. Of the works authorised by the Privy Council Order of 
1898, the extension and doubling of the Glasnevin line, the doubling 
of the Drumcondra line, and the constraction of the new line 
through Leeson Street, have been completed. The Britian Street 
and Summerhill new lice, and the new line vid Brunswick Street and 
Ringsend, to join Sandymount line at Irishtown, authorised by the 
same order, are in course of construction. The new central power 
station at Ringeend Road commenced working on August 16th last. 


The result of ite operation has completely justified the expenditure 
incurred in the cons‘raction and equipment of what is at this date 
the finest and most effective generating station in Europe. Тео of 
your directors—William M. Murphy and William Anderson—retire, 
and being eligible, offer thems»lves for re-slection. Ons of your 
auditors—R bert Gardner—retires by rotation, and is eligible for 
re-election. The dividend warrants will be sent out on the 
24th inst." 


The half-yearly general meeting of this company was presided over 
by Mr. Wm. Murphy, J.P. 

The CHaIRMAN, in moving the adoption of the report, said that 
during the half-year they had practically brought to a completion the 
conversion of their system from horse to electric traction. The 
result was that they now had a system of electric traction which was 
acknowledged to be beyond any other in the United Kingdom to-day, 
both in extent and in the perfection of its detail. They were 
frequently visited by deputations from large English and Scotch 
cities, who expressed a determination to follow the types in which, as 
far as these countries were concerned, they were the pioneers. The 
generating station at Ringsend (opened in August) was workiog for 
some months under uufavour ble conditions for the most economical 
production of electrical energy. The overlapping of expenses and 
disorganisation incident to the changes ia the operating system could 
not be wholly avoided. Moreover, between the war and the pre- 
vailing epidemic, many of their skilled men were not available, 80 
that they cculd not at all times provide sufficient service to carry the 

ublic. Bat still the profits enabled them to increase their dividend 

y 1 percent. The company's account showed an increase of £5 561 
in gross receipts, but the net profits were £10,691 more than in the 
corresponding period, from which it was apparent not only 
that they increased their traffic receipte by more than 
£5,000, but that it cost them £5,000 less to eara the increased 
receipts, and that was the secret of the success of the elec- 
tric system—namely, increased receipts and diminished expenses; 
£1,841 of the increased profits were absorbed by wayleaves which 
only accrued in the last half-year. The cars on the compacy’s system 
during the half-year travelled 2,180,832 miles, of which 730,245 miles, 
or more than one-third of the whole, were still covered by horse 
heulage. There was a proved difference of 4d. per mile in favour of 
electric haulage. The in the net profits of the Southern 
District Oompany's system was £2,644, the profits being in 1898 
£8,951, and in 1899 £11,594, after deducting wayleaves of almost 
equal sumsin both cases. The debenture interest chargeable against 
this company being also the same in the two half quarters, the whole 
of this increased net revenue was available for dividend. The pro- 
portion of working expenses to gross receipts on the Southern system 
was 48°5, and by charging each system with its own proper expendi- 
ture, and by a rateable division of expenses for horse and electric 
working, the United Tramway Oompany's system did not exceed 50 

т cent. of the gross receipts. They had now 180 cars in opera- 

on, and he looked forward to finding profitable business in 
the month of August next for at least 250, and they were 

roviding that number. They also looked forward to a 
saving in the oost of production of electric energy 
in the Ringeend power station. The economy of workiag from 
Ringsend had led to the closing of the Clontarf station, and when 
the proposed multiphase machinery was completed the Ballsbridge 
station would be closed down and the entire system would be worked 
from the central power station, thus saving £25,000 perannum. The 
past balf-year was not a favourable one, owing to the high price of 
money, for selling the balance of debentures, and they did not press 
the sale. The chairman then referred to a difference the company 
had with the British Thomson-Houston Company regarding the costs 
of the lowering of the Kingstown sheds, which they were advised 
were due to them by tho company under their indemnity. That opinion 
was disputed, and the matter would be disposed of by a friendly 
suit. The company had given the publio a speedy and luxurious 
means of travelling at little more than half the former fares. 

Mr. J. B. танам seconded the motion, which was adopted after 
a brief discussion, in which some few reductions in fares and exten- 
sions of tbe system were suggested. 

Tho CHAIRMAN, replying to a shareholder, said £90,000 debentures 
were still unissued, and they would have to raise additional capital. 


Scarborough Electric Supply Company, Limited. 


Tun directors, in their report, state that during the past year 82 
additional consumers, and the equivalent of 4,827 8-О.Р. lamps, have 
been added to the company’s system, mating a total of 465 consumers 
and 27,171 lamps connected at the present time. Daring the past 
year electric energy to the amount of 257,412 Board of Trade units 
have been supplied to customers, at a revenue, including meter rents, 
of £6,235 12s. 1144, as against 220,009 units and £5,442 91. 84d. 
revenue in 1898. Although the iccrease in the price of coal has 
proved a serious item, the profits on the year’s working is £2,705 
8s. 924., as against £2,331 163. for 1898. Adding to this the balauce 
of £368 6з. 114d. carried forward from 1898, and the sum of £80, 
being premiums on new shares issued, there is, after paying ircome- 
tax, £71 2s. 51., bank interest, £34 15s., and putting £471 178. 5d. to 
depreciation, a sum of £2,576 Os. 11d. available for distribation. The 
directors recommend that this should be applied in paying a 
dividend of 6 per cent, free of income-tax, which absorb 
£2,416 183. 3d, leaving a balar ce of £159 7s. 8d. to be carried 
forward. As will be observed, the depreciation fand now stands 
at £1,400, as against £900 last year. The whole of the company’s 
capital being now issued, and further expenditure being required to 
keep pace with the growth of business, the directors have deter- 


el 
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recently been approached by the Corporation of Scarborough with a 
view to the purchase by the latter of the company's un А 
No definite proposals have as yet been formulated, but in the event of 
any definite offer being made, the matter will, of course, be laid 
before the shareholders. In the meantime the Oorporation have 
introduced a Bill in Parliament, which in one or more of ite clauses 
affects the company. The directors have taken the needful steps to 
watch the interests of the company in Parliament. The chairman 
(Mr, George Alderson-Smith), Mr. G. L. Beeforth, and the Hon. 
0. A. Parsons retire by rotation, but are eligible and offer themselves 
for re-election as directors. The auditors, Messrs. Bradley, Davis and 
Oo, chartered accountants, also offer themselves for re-election. 


The annual meeting was held at Scarborough on 19th inst., Mr. 
d. Anderson Smith presiding. The report was adopted. The 
retiring directors, Messrs. Alderson Smith, G. L. Beeforth, and the 
Hon. О. A. Parsons, were re-elected. At an extraordinary meeting 
which followed, the directors were authorised to increase the capital 
of the company by the creation of 5,000 shares of £10 each. 


Portrush and Giant’s Causeway Electric Tramway 
Company. 


Тип twenty-fourth ordinary meeting of the shareholders of the 
above company was held at its соев, Portrush, recently, Dr. Anthony 


Trail, J.P., presiding. The following is the report of the directors 
м submitted to the meeting :— 


Your directors have to report a considerable increase in the receipts as com- 
pared with the previoug year, viz., from £2,405 8a. 9d. to £3,010 17s. 10d. This 
has arisen almost entirely from the increase in the number of passengers 
carried during the Мз from 74, 877 to 94,151. The credit balance on the year's 
working was £914 16s. 8d., as against £502 5s. 5d. in 18:8. The number of miles 
run by electricity during the year have been 17,875, as against 11,333 in 1893; 
and the miles ran by steam have been reduced from 18,979 to 11,771, making the 
total number of miles run last year 29,616, as against 25,312 in 1893. In last 
year's report your directors expressed the hope that the new overhead system 
would be in working order in good time for the height of the season, The hope 
was fully realised, and the large increase in the receipts is principally due to 
this fact, combined with the existence of fine weather during most of the 
summer. Had this fine weather not been brought toa sudden conclusion by a 
complete break-up in the middle of September the balance to credit of the net 
revenue account would have been even larger than it has been, though 
it has inereased during the year from £502 5s. 5d. to £914 168. 8d. It 
will be seem from the revenue account that considerable outlay has taken 
place during the year on the maintenance of way and works, and also on 
the repairs of cars, so that the line and rolling stock have been kept up toa 
high state of efficiency. This is only a continuance of the principle always 
acted on by yonr directors with a view to the comfort and security of the 
passengers, It will also be observed that the item of “law charges” has dis- 
appeared from last year's account. Your directors regret to say, however, that 
they are involved this year in a lawsuit, instituted by the Urban Council of 
Portrush to compel Mod company to discontinue running cars by electricity 
through the streets of Portrush, and to remove the poles which maintain the 
overhead wire. That a public body could be found at the end of the 19th 
centary to take up such a position against a company which has been the 
pioneer of all electric railways, now so widely scattered over the world, is an 

fact, and a poor tribute to the success of the new Local Government 
Act; but, as the poles in question were erected under the powers of an Act of 
Parliament, and were ín situ before the Urban Council came into existence, 
your directors leave the result with confidence in the hands of the courts 
of law. The increase of expenditure under the head of Electricity” 
irom £149 18s. 11d. to £273 2s. has arisen from the necessity of completely 
overhauling and renovating the turbines at the waterfall on the River Bush, 
з as to render them fully efficient to generate the electric current at the much 
higher potential allowed for the overhead system of transmission than was 
possible with the old electric rail, which was only 18 inches above the ground. 
An examination of the net revenue account will show that the balance to credit 
as the result of the year’s working has been sufficient to pay the interest in 
full on all debenture stock, amounting at present to £12,950, and also on che 

for £10,000, which was raised when the line was completed from 
Bushmills to the Giant's Causeway. Your directors have every hope that when 
the new system shall have had a fuller trial they will be able to recommend a 
dividend on other portions of the capital of the company. 


The Mn was adopted on the motion of the CHAIRMAN, seconded 
AMES BrEWAnT Moonm. The engineer's re was also 
submitted by Mr. Wm. A. Traill, O. E, and consid satisfactory 


Messrs. O. М. D. Stuart, J.P., and W. A. Traill, who retired from the 
board of directors by rotation, were re-elected. 


Ж. T. Henley's Telegraph Works Company. 


Im directors, in their report for the year 1899, say that of the 
£120,000 additional preference capital authorised by the shareholders 
in 1899, £90,000 was taken up by the shareholders or their nominees 
at par, and £30,000 by the holders of the old 7 per cent. preference 
ihares, with the sum of £90,000 paid to them out of reserve account 
м compensation for the reduction of the dividend on those shares to 
44 per cent., in accordance with the resolutions passed at the general 
meetings held in 1699. The accounts show that during the past year 
а net profit has been made of £46,037. After payment of debenture 
interest and income-tax, and making ample allowance for deprecis- 
tion of buildings, plant, machinery, &0., there remains £40,311, 
waking, with £14,528 brought forward from last year, a total of 
£54,840 available for distribution. The directors have transferred 
£10,000 to the reserve account, and they recommend the payment of 
the following dividends, viz.: Oa the preference shares at the rate of 
Ҷ per cent, per annum (less income-tax) on the ordinary shares at the 
rate of 15 per cent. per annum (less income-tax), including the 
interim dividend of 4 per cent. paid on September lst last. These 
Payments wil together amount to £35,986, leaving £18,853 to be 
— forward. The dividend warranta will be posted on February 


The Notting Hill Electric Lighting Company, 


Limited. 


Tun tenth annual report of the directors to be presented to the 
meeting at Notting Hill on Tuesday, March 6th, reads as follows :— 

“ The directors herewith submit to the shareholders the accounts of 
the company to December 31st, 1899. The expenditure on capital 
account at the date of the last balance-sheet stood at £128,003 193. 4d., 
and during the past year а farther sum of £9,346 148. 3d. has been 
expended, of which £7,850 10s. 6d. was on new mains and meters, 
and £1,000 in the acquisition of the buildings erected on the freet ol 1 
land belonging to the company in Victoria Gardens. This brings the 
total expenditure to £137,350 13s. 7d., which is £6,350 13s. 7d. in 
excess of the capital received. The only additional sum received on 
capital account was the £5,000, balanca of instalments due on 
debentures issued in 1898. The following table shows the progress 
of the company :— 


£ s. d. 
1891 Lamps 6,056 Loss 554 14 6 
1892 i 9,438 Profit 112 6 1 
1593 " 13,158 js 1,481 7 1 
1894 $i 15,669 б 210017 8 
1895 ñ 20,307 " 8227 14 10 
1896 n 25,718 м 4,736 9 8 
1897 " 83,000 " 6,854 1 9 
1898 A 46,066 и 7,251 13 7 
1899 " 59,154 " 10,360 17 4 


The number of consumers is now 1,012, and of these all but 15 per 
cent. are supplied at 200 volts. The cost of coal shows an increase of 
£430, or 30 per cent. over the amount of last year, whilst the amount 
realised by the sale of carrent shows an increase of 35 per cent. The 
pressure of the current at the same time has been kept up to its 
proper standard, and uniformly steady throughout the year. Ia 
accordance with the powers given to the directors on March let, 
1899, application was made to Parliament for an Act, authorising the 
company, in conjunction with the Kensington and Koightsbridge 
Electric Lighting Company, to purchase land and erect a joint station 
for the purpose of economically generating electricity in bulk. This 
Act received the Royal Assent on July 13th, aud a committee con- 
sisting of Messrs. A. E. Franklin and J. T. Jervis кереке this 
company, and Sir Frederick Bramwell and Mr. Granville R Ryder 
representing the Kensington and Koightsbridge Company, in conjanc- 
tion with the engineers and secretaries of the two companies, have 
been engaged during the year in making arrangements for the erec- 
tion of the necessary buildings, and their equipment with the most 
modern description of machinery. It is estimated that the exvendi- 
ture on these joint works will amount to between £80,000 and 
£100,000, and it is proposed to raise the necessary capital by a loan 
t» be redeemed by a sinking fand in the year 1931, when the pro- 
perty cf this company is liable to be purchased by the local 
authority. The two companies have entered into a mutaal agree- 
ment to take current from the station in accordance with their 
several requirements, and to contribute each year, in proportion to the 
current taken, such amount as may be required for the working ex- 
pne and upkeep, together with the interest and sinking fand of the 

orrowed capital. In the year 1931 the property will revert, free of 
incambrances, to the two companies in proportion to the respective 
amounts contributed. The directors anticipate that the result will ba 
not only a greatly increased power in the production of el:ctricity, 
bat also that the shareholders will possess & reversion of considerable 
value, to accrue at the time when their present property is liable to 
expropriation, thereby constitating a large reserve fund, securing 
them against possible loss in case of under-valuation. In conjunction 
with the new works the directora propose to make considerable 
extensions in districts in the company's area not hitherto supplied. 
where they have every reason to believe that remanerative business 
will be obtained. Should ít be possible, as anticipated, to make 
these extensions during the current year, additional capital will be 
required, and as the present powers of tbe directors in this direction 
are limited to the issue of £19,000 of debentures at present unissued, 
it will be advisable to provide for an increase of ава Should this 
contingency arise, a special meeting will be in due courte, 
when the details of the will be brought forward for con- 
sideration and approval. Of the £10,360 17s. 4d. profit, the directors 
have set aside £1,500 for depreciation and reserve fund, bringing the 
total amoant up to £6,000. This they consider sufficient, partly in 
consequence of the arrangements detailed above, but especially in 
view of the fact that the whole of the сара; expenditure of the 
company, with the exception of the £3,833 19s., representing the cost 
of provisional order and the purchase of patents, &c., is entirely 
represented by visible assets at prime cost. All i aei and renewals 
have been paid for out of revenue. After paying the debentare 
interest, amounting to £1,183 6s. 11d., and 6 per cent. on the pre- 
ference shares, amounting to £1,798 163., there is a balance of £5,827 
183, 7d., out of which the directora recommend a dividend of 6 per 
cent. on the ordinary shares, amounting to £3,871 4s., leaving a 
balance of £1,956 14s. 7d. According to the articles of association, 
one-half is credited to the holders of the founders’ shares, and out of 
the other half, inclading the amount brought forward from last year, 
it is proposed to pay a further dividend of 1 per cent. on both the 
p and ordinary shares, making 7 per cent. for the year, and 
ving & balance of £64 14s. 9d. to be carried forward. Au interim 
dividend of 3 per cent. was paid on July 1st, and the balance of 4 
per cent. will be paid forthwith, together with a distribu- 
tion of £l 16s. per share to the founders’ shares. The 
directors desire to place on record their appreciation of the 
services of the engineer and manager, secretary, and staff rie 
It is with deep regret that the directors have to announce the death, 
in bis 80th year, of their esteemed colleague, Mr. Francis Radford, 
whose business capacity and important local infinence greatly contri- 
bated to the success of the company. Tho directors retiring in 
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rotation are Messrs. A. E. Franklin and J. T. Jervis, who, being 
eligible, offer themselves for re-election. The shareholders’ auditors, 
Messrs. Fcx, Bissons & Oo., retire, and being eligible, c fer themselves 
for re-election. The accounts will be audited in due course on behalf 
of the Board of Trade.” 


The Edison and Swan United Electric Light 
Company, Limited. 


An extraordinary general meeting of thiscompany has been called fo 
Tuesday, February 27th, at Westminster Palace Hotel, at 12 o'clock 
noon, for the purpose of considering, and if deemed desirable, of 

assing, a resolution authorising the directors to create and issue 

ebenture stcck providing for the payment of principal sams not 
exceeding £300,000, and carrying interest at a rate not exceeding 
5 per cent. per annum, such debenture stock to be secured in such 
manner (subject to the existing debenture stock already issued by 
the company to the amount of £350,000), and to be issued to such 
persons and on such terms as the directors shall think fit. The 
circular reads as follows :— 


The board have found it necessary to call a special meeting of the company as 
set forth in the accompanying notice, to advise with the proprietors as to the 
provision of further funds to carry on the rapidly increasing business in lamps, 
fittings, and the numerous accessories involved in electric lighting. Tho board 
will recommend the creation of & sufficient amount of second debenture stock, 
not exceeding in the whole £300,000. to be issued from time to time as circum- 
stances may require over а period of several years. The profit-making power of 
the company is increasing from year to year in a very satisfactory manner, and 
bids fair to expand even more rapidly as further capital is provided. The 
necessities of trading on a much larger scale than formerly—more workshops 
and plant—considerable variety and quantity of articles required in the busi- 
ness—as well as the necessity of giving reasonable credit to the numerous 
traders and installers who are customers of the company—al]l entail a tem- 

rary lock-up, во to speak, of a contiderable sum, to that the existing capital 

oes not afford a sufficiently broad baseto work upon. The directors have just 
. had before them the accounts for the half-year ending December 8186 last, 
which show the steady advance which the company is now making, notwith- 
standing severe competition, and the absence of any special paupe privilege. 
The chairman proposes at the meeting to explain to the sbareholders the pre- 
sent position of the company, and to show the sound basis on which the 
company stands, and the directors' estimate of the full value of the assets of 
of the company as stated in the company's balance-sheet. 


Newcastle and District Electric Lighting Company, 
Limited. 


Tun thirteenth ordinary meeting was held on 13th inst. at 
Newcastle, Mr. J. D. Milburn presiding. 
The annual report of the directors states:— 


The directors have pleasure in again reporting that the supply of current 
continues to give satisfaction to the company's consumers. "The installations 
connected to the company's mains during the year are equal to 6,600 10-c.p. 
lamps, bringing the total up to about 41,578, and 1,009,622 units of electrical 
energy have been supplied, as against 778,898 units supplied in 1898, During 
the past year 3,483 yards of main and branch piping have been laid, together 
with 9,768 yards of main and branch cable. The gross earnings during the year 
amount to £8,811 7s. 9d., and after paying interest and placing £1,000 to reserve 
and making provision for depreciation, your directors are able to recommend a 
dividend of 6 per cent. for the half-year ending December 815% (less income-tax) 
which, together with the interim dividend paid in August last, makes the 
dividend 83 per cent. for the year. Mr. John D. Milburn and the Hon. C. A. 
Parsons retire by rotation, but are eligible, and offer themselves for re-election 
as COE The auditors, Messrs. Btrachan & Co, also offer themselves for 
re-election. 


The CHAIRMAN congratulated the shareholders on the good progress 
that had been made in the work of the company. 16 they went back 
no further than the previous year, their output of current, repre- 
sented by units sold, was 778,528, and in the year just closed it was 
1,008,672 units, which was the ш increase they һай had in any 
one year. The increasing demand had made 16 necessary for them to 
look out for furtber ground and further productive power, and they 
had been fortunate enough to obtain a site by the river side, between 
the High Level and the Rzdheugh Bridges; and, being unable to 
rent it, they had bought it. As soon as they got possession, which 
would be in & few months, they would. commence work there, to 
supplement their present works. The new site was the nearest 
available one to their present site, which was at the bottom of the 
Forth Banks. The new site bad a river frontage of 300 feet, and 
that enabled them to get the water for condensing, which was a very 
important matter in the cost. It also enabled coals to be delivered 
from craft right away to the boiler farnaces by means of mechanical 
The area of the site was more than 4,000 yards, and, 
according to the present the plant would beable to deal with 
14,000 B. H P.—that was to гау, it would be possible to instal plant to 
that extent. They һай already made contracts for the supply of 
400 энр.; therefore they had already begun to draw upon the new 
p as far as work went. Even in making provision for the 

uture, they found they could not go fast enough, and they had found 
it convenient and desirable to fit up a continuous current system, for 
supplying power to machinery, in their present works, so that they 
might арр power to customers whom they had hitherto been 
obliged to y or refuse. For this reason they had found it necessary 
to increase the capital, and they wculd in a few minutes be asked to 
deal with that matter. The dividend had been produced in the face 
of the fact that several items were dearer, ially coal and stores 
of all kinds. Notwithstanding, the cost had been increased on the 
previous year, when they had cheap contracts. As far as the outlook 
wont, they had a large fature before them; and he hoped that would 
not be the last time when they would have an extraordinary ral 
meeting to confirm the authorisation to issue new capital. He 
moved that the report be өнүү aa and that a dividend be paid of 5 
per cent. for the half-year ending December 31st, making the dividend 


ome year with the interim dividend paid in August 


The motion, which was adopted, the retiring directors and auditors 
re-elected. 


At the conclusion of the ordinary meeting, an extraordinary meet- 
ing was held, and Mr. Thomas Scott moved :—" That the capital of 
the company be increased to £200,000 by the creation of 10,000 
ordinary shares of £10 each.” | 

The Онлтвмлн explaiued that new shares would be issued yos 
to the existing shareholders, pro rata—each holder of shares g 
offered shares to the same amount as the shares he now held. 

The motion was carried. 


Cambridge Electric Supply Company. 
Тив eighth annual meeting was held at Cambridge last week, Mr. D. 
Munsey presiding. 

In moving the adoption of the report, the OHAIRWAN explained that 
they had had to increase the so as to make themselves 
perfectly safe in meeting all the demands that might be made upon 
them. They had a larger amount to the de ion account 
than on any previous occasion, and this year they to clear off 
the preliminary expenses. | 

e Hon. O. A. Parsons seconded the motion, which was unani- 
mourly арте d to. 

A motion was declaring dividend, after which " 

Mr. Bwrerox (managing director) said the directors had considered 
whether they could do something in order to get electric lighting 
taken up by some of the smaller houses and shops in the town where 
the proprietors did not care to go to the capital involved in 
putting in wires and fittings. They would shortly issue a circular 
throughout the town setting forth an arrangement whereby the com- 
pany would be prepared to arrange for the wires and fittings to be 
put in a certain number of houses and shops without any first charge 
to the consumer. There would be 1d. per unit extra charge upon the 
ae of electricity and a minimum charge of 2s. per annum for 
each lamp. 

The Hon. О. A. Parsons was reappointed a director, and Mr. Rutter 
auditor, of the company. 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited. | 


` TEE report of the directors to be submitted to the shareholders at 


Maiden Lane on Tuesday, February 27ch, at 12 o'clock noon, reads :— 
"In submitting the accounts for the year ended December 3186, 
1899, the directors are pleased to report that the progress cf the 
business has been very satisfactory. The Maiden Lane, Lambeth, 
and Short’s Gardens stations, and the plant and „ have 
been maintained in a bigh state of e . The equivalent of 
48,453 additional 8-0 P. lamps, nearly double the number added in 
1898, have been connected up to the maine of the Corporation during 
the past year, making a total of 182,689 lamps now connected. There 
have been 243 miles added to the mains laid, altogether 125? 
miles. The sales of current from the stations of the Oorporation 
have increased by 615,897 unite during the year. The farther exten- 
sion of the Lambeth station is being carried out, and will shortly be 
completed, affording accommodation for an additional 2,500 HP, 
and the requisite machinery and plant bave been ordered. 
The installation in  Short's Gardens is being proceeded 
with, and supply is now being given from that station. 
The large increase in the business during the past year, and the 
prospective requirements of the several districts supplied, wi 

necessitate an increase of capital. A special meeting of the share- 
holders to consider this will therefore be convened at an early date. 
The provisional order to supply electric energy within the City of 
London, referred to in the directors’ report for the year 1898, was 
granted to this corporation by the Board of Trade, and the order 
confirmed by Parliament. Some mains have already been laid in the 
western portions of the City, and supply given from the existing 
stations of the corporation. The directors have made arrangements 
for acquiring 73 acres of freehoid land at Bow. The greater portion 
will be devoted to the purposes of the City provisional order, which 
provides that a separate station shall be erected for the purposes of 
supplying the City. They, however, propose to reserve sufficient 
space fo enable them to erect a separate installation should 
they find it expedient for the other purposes of the company. 
A Bill is being promoted in the present session of Parliament seeking 
statutory powers to lay mains from Bow tothe City, and to enable the 
corporation to connect up with their stations; and to supply electric 
energy iu bulk to such of the local authorities en route as may desire. 
it. The City Provisional Order further provides that separate 
accounts be kept of all receipts and expecditura. The directors are 
taking measures to comply with these requirements, and to enable 
them satisfactorily so to do it will probably be necessary either that 
separate capital be created in the existing company for the purposes 
of this order, or that another company be registered. These matters 
will be dealt with at the proposed special meeting. It will be seen 
from the accounts that the debenture debt bas been reduced from 
£70,000 to £24,200, and the temporary loan of £57,500 has been paid 
off. The directors also point out that the total reserves of the oor- 
poration now amount to £137,267, nearly 40 per cent. on the total 
share capital. The net earnings, as shown in the revenua (No. IV.) 


` account, have amounted to £27,677 17s. 11d. A sum of 23,451 Be. 7d. 


has been paid in respect of interest on debentures and tem 
loans up to December 316%, 1899, and £6,708 94. 5d. was distributed 
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as interim dividend, at the rate of 8 per cent. for the half-year ended 

Jane 90th, 1899. There remains a sum of £17,518 2s. 11d., which, 

added to the undivided profit of 23,292 1s. 5d. from the preceding 
's account, makes £20,810 4s. 4d., which the directors propose to 
with as follows :— 


To provide for dividend on 44 per cent. preference 


shares (ap oned to December 818t, 1899) .. .. 24,500 0 0 
To pay a dividend at the rate of £10 per cent. for the half- 
year ended December 81st, 1999, on the ordinary shares 
(making with the interim dividend paid in August, 1899, 
89 per dent. for the whole year) ae pu T .. 1140810 6 
And to carry forward Vx T si x Ре сж 4,541 18 10 
£20,810 4 4 


Mr. Geo. Н. Brougham Glasier and Mr. Jobn M. Gatti are the 
directors who retire by rotation, and being eligible, cffer themselves 
for re-election. The auditors, Messrs. O. R. Johnson & Son, also 
retire, and offer themselves for re-election. 


Neweastle-upon-Tyne Electric Supply Company, 
Limited. 
Tuu directors! report reads :— 

The directors have pleasure in presenting the balance-sheet and profit and 
loss account for the year ending amber 81st, 1899, and in stating that the 
units sold show an increase for the year of 163,309; the total being 967,098 as 
against £03,782 in the year 1898. 

The total profits of the year's trading amount to.. £8,177 16 10 
against which has been written off— 

Bpecial expenditure on the re-construction and 

enlargement of dynamos  .. : . £800 9 11 


Costs incurred on Parliamentary matters .. 5 876 16 11 
— — 1,676 6 10 


6,501 10 0 
994 0 2 
7,495 10 2 


lea a balance of.. - T s es es 
Adding to this the balance brought forward from 
last year of 2d " 52 a gx m 
there is a sum to be dealt with of T їз ЕА 
Out of this amount ап interim dividend of 4 per 
cent. was paid in Joly last, and the directors 
now propose to pay a further dividend at the 
same rate, making in all 8 per cent. per annum, 
and absorbing .. - e = se .. 684112 8 
and to increase the reserve and depreciation account 
by a further sum of vs s “> T a 819 16 0 РЕР 


carrying forward to next year а balance of .. £1,811 1 6 
The reserve account after dealing with the above amount of £842 168., and 
also the решш received on shares issued during the year, will stand at 
. e necessary expenditure оп capital to keep pace with the demand 
for current during the year, and to provide for a continuous current service has 
amounted to £98,518 1s. 9d. The continuous current service referred to in last 
year's report is nearing completion. A Bill is being promoted in Parliament, 
which has been approved by the shareholders at extraordinary meetings, held 
on the 25th ult., and 13th inst., by which further powers will be conferred on the 
eompany with & view to the necess extension of its operations. A pro- 
visional order for supplying Gosforth with electricity is also being applied for. 
In order to meet the expenditure already incurred, and that which will be 
required to carry out the above schemes, the sanction of the company will be 
asked to increase the nominal capital by £200,000, the new capital to be issued 
from time to time upon the terms of the resolution which will be submitted to 
an extraordin general meeting in accordance with the Articles of Assccia- 
tion. The re g directors are Mr. T. G. Gibson and Mr. J. H. Armstrong, who 
are eligible and offer themselves for re-election. The auditor, Mr. Thomas 
Harrison, also retires, and is eligible for re-election. 


At the conclusion of the ordinary meeting, held at Newcastle 
yesterday, an extrao 
following resolution was submitted :— 


That this general meeting of the Newcastle-upon-Tyne Electric Supply Com- 
pany, Limited, sanctions the creation by the directors of £200,000 additional 
capital, to be divided into 80,000 preference shares of £5 each, and 10,000 

inary shares of £5 each. 


Kensington and Knightsbridge Electric Lighting 
Company. 


winter, because they 

plenty of fog and dark days, and there had been considerably more 
used, but apart from such an advantageous occurrence, 
, no doubt, been a considerable spurtin the business, and, 
was more, 16 was a progressive increase. They would see that 
number of shops and houses which took the light 
was 259, while in the previous year the number 
the lamps, of which 


increase 

27,804 in 1899, against an increase in the preceding 
of 18,205. The gross receipts in 1899 were £53,055, while in 
they were £46,331, an increase of £6,724, as an increase 
of £2,614 in the year 1898. The net profit during the year 1899 was 
£19,201 7s. 7d., and in 1898 it was £14,564 9s. 8d., which was a satis- 
increase. With regard to unite sold, they were 2,463,960, 

Which represented an increase for the year of 382,876 units, or nearly 
400,000 units, which was a very large increase. In 1898 the increase, 
м against 1897, was 189,712 units; but apart from that there was one 
very satisfactory , and that was the very emall increase in the 
eost of ucing that increased arpa oi electricity. With regard 
t due to their chief engineer 

and his staff, for he managed to produce that extra amount of elec- 


1 


at 
i 
Е 
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rdinary general meeting was held, at which the | 


tricity at an increased cost of £1 11s. 6d. in the year, and if they took 
the whole cost of the generation of the electricity, it amounted to 
£16,830 17s, 11d. as against £16,571, or an increase of about £313 
With regard to the renewal account, they had placed £4,000 odd to 
that account, which now brought it up to £30,339, and that they 
. ^ 5 3 
company, when they wen percentages epreciation, they 
could only go upon estimates, but now they had had considerable 
experience, and knew what it ought to be, and that figare represented 
what experience had shown should be the xy shades for deprecia- 
tion. With regard to the conversion which been going on for some 
years, it bad made steady progress in the past , and now two- 
thirds of their customers had their houses to carry 200 volts 
and the other third they hoped to complete that year. They had 
issued new capital during the year, but they had spent a certain sum 
of money on capital account, which remained from former years. 
There would be a considerable amount of capital required next year 
if there were a good many things to be done. By the balance of the 
second preference shares being subscribed, they had been enabled to 
get a Stock Exchange quotation, for their capital had been increased 
to £170,000, while the nominal capital was £300,000. With 
to the new station which the company and the Notting Hill Company 
had power to erect, they were ng good progress, and a number 
of contracts had been entered into. Two members of each board 
formed a committee to work it. The money raised for the works 
would be separate from the two companies, but the idea at present 
was to borrow the whole of the money from an ce company. 

Sir Е. BRAMWBLL seconded the motion, and it was carried. 

Mr. WALLACE asked if the company had powers under its articles 
of association to raise money by guarantee. | 

The Воглсттов said it had, because that point was settled when the 
Bill was applied for. 


The National Electrie Supply Company, Limited, 


Tus ordinary 

last week. The chairman, Mr. J. Booth, in moving the adoption of 
the report and accounts, con the share 

continued improvement in the company’s position 


value of their p . He sid f 
busy one, not only in connecting up a large number of new consumers, 


but also in providing extensions of machinery and plant for the 
future. Mr. Brown seconded the motion, which was carried unani- 
mously. It was resolved on the motion of the chairman, seconded 
by Mr. Ourwen, that the following dividends be declared:—4 per 
cent. for the year on the presos shares, and 4s. 6d. per share 
on the ordinary shares for last half-year, which, with the interim 
dividend already psid, makes 7s. per share for the year. 


The Wireless Telegraph and Signal Company, 
Limited. 


THIS Company жен to-day at Cannon Streot Hotel. The ordinary 
meeting will be followed by an extraordinary general meeting wben 
the subjoined resolutions will b» proposed : — 


(1) That the name of the сошрапу be changed to that of Marconi's Wireless 
Telegraph Company, Limited; (2) that the following article shall be substituted 
for Article No. 68 of Articles of Association of the company, viz., “The re- 
muneration of the directors shall be the sum of £1,000 per annum, and in 
addition thereto, in any year in which the dividend or dividends declared and 
paid on the ordinary shares of the company shal! be in excess of the rate of 
7 per cent. per annum, the remuneration of the directors shall, for every such 
year, be increased at the rate of £tCO for every additional 1 per cent. paid in 
dividends on the ordinary shares in excess of 7 per cent per annum; but so 
that in no case shall the entire remuneration of the directors for any one year 
exceed £8,000; and the remuneration shall be divided between the directors in 
such proportions as they may from time to time determine.” 


Telegraph Construction and Maintenance Company, 


Limited. 


Tun report for the past year shows a net pon of £82,828, after 
charging the interest on the debentures. To sum must bə added 
£38,205 brought forward, making a total of £121,033. From this 
amount is deducted the interim dividend of 5 per cent , paid in July, 
amounting to £22,410, leaving £98,623 to be dealt with. Of this 
sum the directors to distribute a dividend of £1 4s. per 
share, absorbing £44,820, being at the rate of 10 per cent, and 
making, with the amount already paid, a total dividend for the year 
of £1 16s. per share, or 15 per cent., tax free, leaving £53,803 to be 
carried forward. The directors proposa to add a er sum of 
£5,900 to the pension fund established last year for the benefit of 
the company’s staff. 


Windsor Electrical Installation Company. 


Tus fourth annual report of the directors of the Windsor Electrical 
Installation Oompany, which will be presented at the annual meeting 
on March 7th, shows that the total dividend on the year is 8 per 
cent., and during the last 12 months the number of lamps bave been 
increased by nearly 6,000 o. . New machinery has been laid dowa to 
meet the increased demand for the light, and 10 miles of mains have 
been laid, covering the whole of Windsor and Eton, the size of the 
mains being sufficient to meet the demand for private as well as 


public lighting. 
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Prospectus. 

BuBscBIPTIONS have this week been invited by the Buenos Ayres and 
Belgrano Electric Tramways Oompany, Limited, for an issue of 
£120,000 5 percent. second debenture stock (part of a total autho- 
vised issue of £200,000), at £97 103. per cent. The proceeds are 
required to complete the electrification and equipment of the com- 
pany’s system, to provide for expenditure on new lines and 
increased rolling stock, and for general purposes. The gross receipts 
for last year amounted to £114,021. The list closed yesterday 
(Thursday.) 


Stock Exchange Notices —The Stock Exchange Com- 
mittee has appointed a special settling day as under :— Wednesday, 
February 28th.— Hampstead Elcctric Supply Company, Limited.— 
6,360 ordinary shares of £5 each, fally paid, Nos. 1 to 2,652, 2,853 to 
4,416 and 4,471 to 6,614; 8.038 5 per cent. cumulative preference 
shares cf £5 each, fully paid, Nos. 1 to 6 330, 5.431 to 6,000, 15,763 to 
16,912 and 16,918 to 17,905; 5,433 vendors’ ordinary shares of £5 
each, fully paid, Nos. 6,615 to 12,047; and 9,862 vendors’ 5 per cent. 
cumulative preference shares of £5 each, fully paid, Nos. 5,331 to 
5,430 and 6,001 to 15,762; and has also ordered the undermentioned 
securities to be quoted in the Official List :—London Blectric Supply 
Corporation, Limited.— Farther issue of £150,000 4 per cent. first 
mortgage debenture stock (redeemable), Natioral Telephone Oom- 
pany, Limited.—Farther issue of £670,529 34 per cent. debenture 
stock. 

Application has been made to the committee to appoint a 
special settling-day jn and to grant a quotation to—British Electric 
Traction Oompany, Limited.—Farther issue of 20,000 6 per cent. 
cumulative preference sbares of £10 each, fully paid. 


Ihe Brush Electrical Engineering Company, Limited. 
—The directors, after placing the sum of £2,500 to depreciation 
reserve, have decided, tubject to audit, to recommend payment of a 
dividend at the rate of 6 per cent. per annum on both the pre- 
ference and ordinary shares of the company for the half-year ended 
December 31st, 1899, carrying forward a sum of about £5,000. 


Imperial Tramways Company, Limited. — The 
directors have decided to recommend a dividend for half-year ending 
D.cember 31st, 1899, at the rate of 84 per cent. per annum. 


Cape Electric Tramways Company.— It is announced 

that hclders «f share warrants to bearer can obtain payment of divi- 
dend by presenting coupon No. 5 at the offices of the company on or 
after 26th inet. An extraordinary general meeting will be held in 
London cn 7th prox. to confirm the resolution altering articles 48, 
50 and 77, which was passed on 14th inst. 


National Telephone Company. — The meeting of this 
company was held yesterday at Cannon Street Hotel. Oar report 
will appear next week. 


TRAFFIO REOEIPTS. 


Bl and Fleetwood Tramroad OCompany.—The receipts for the week 
ng February 17th, 1100. were 499 16s. 5d.; receipts for corresponding 
period, 1899, £178 6s, 84.; aggregate for half-year to date, 4969 7s. 11d. 


The Bristol Tramways and Carriage Company, Limived.—The receipes tor the 
week ending February 16th, 1900, were £92,217 01. 64.: acrrasvending 
теней, 1929. 22,594 18.. 11d.; de:rease, 4377 184, 54. Heavy snowstorm, 
traffic partially suspended. 


The Ону and South London мынау 
ending Febr 18th, 1500, were 
increase, £78. Total receipts for half-year, 1900, to date, £7,498; correspond- 
ing period, 1899, 47, 58; increase £40. Miles open, #4. 

The Dover Corporation Tramways.—The receipts for the week endin 

February 17th, 1900, were 4181 8s. Jid.; February 

£147 18s. 8d.; decrease, £16 4s. 9d. Total receipts to dave, 1600, £1,028 

15s, 2d.; corresponding period, 1899, £1,000 148. 4d.: increase, £28 Os. 10d. 

Miles of track open, 1900, 8; 1899, 8 Car miles run, 1900, 4,7 00; 1899, 

4,204. Number of cars, 1900, 11; 1899, 11. 


The Dublin United Tramways Company.—The fer the week ending 
Friday, February 16th, 1800, were as follows:—D. U. T. Oo., horse cars, 
#47 18. 7d.; — electric cars, £2,710 19s, 7d. ; D. В. D. Oo., electrio cars 


£529 ба, Bd. ; £8,267 Та, 104. ; corre g week last year—D, U. T. 
Oo., horse cars, £1,774 0s. 2d.; ч o oars, 2905 Bs. 11d.; D. В. D. Oo., 
electric cars, £689 193. Ба.; £8,319 Bs. 6d.; decrease, £91 15s. 8d. 
Agerogate to date, £23,075 Os. 6d.; te to date last JI £21,546 
128, ; increase to date, £1,528 83. e mileage worked is 42 miles 
electrically, 2 miles by horses, ша 18 miles electrically, 26 miles 
by horses, for the corre last year, 


The Halifax Corporation Tramways. — The receipts for the week ending 
February 18th, 1900, were £467 ; week ending February 22nd, 1899, £824; 
increase, £148. Number of cars, 1900, 98; 1899, 15. Total receipts to date, 
1000, £26,927; 1899, £9,126. Miles of track open, 1900, 12; 1899, K. 
The Liverpool Overhead Railway Company.—The receipes for the week ending 
February 18th, 1§00, amounted to 41.248: correspending week last year, 
Pipi! ; decrease, £64. Total increase in traffücs for half-year to date, 


STOCKS AND SHARES. 


Wednesday Evening, 
Tum week's war news up to to-night has been so good that all round 
the Stock Exchange a general feeling of relief and bullishness " is 
the feature of the markets Considerations of a tightening money 


Company.—The ene for the week 
1,160; ditto February 19th, 1899, £1,089; 


€ 
18th, 1t99, 


market were lost in the glow of delight produced by news of good 
import from Lord Roberts and General Buller. Naturally, the South 
African market has been the most elated. In other departments 
there is still some hesitancy as to whether the time is ripe for starting 
a general advance. Members of the Stock Exchange recall the bad 
news which on several occasions lately has followed cables of good 
tidings, and many of the more cautious brokers are advising their 
clients to wait a little longer before entering the markets: “ the war,” 
one hears it said continually, is not yet over.” 


To this feeling of caution is dus the fact that there is hardly a single 
movement in the electrical supply section. Beyond a fall in Metro- 
politans and Oity of Londons, the movements havo been more in tone 
than price. The Metropolitan Company is still the subject of wordy 
warfare at every meeting of the Marylebone Vestry, some of whose 
members advocate inviting a competitor to enter the district, whilst 
others would make terms with the company by which the Vestry 
should take over all the plant, &о., within its own area either by 
purchase outright, or by renting it from the Metropolitan. Citys 
went dull upon pessimistic dividend anticipations. 

Та the railway department, most of the talk centres round the pro- 
posals of the underground companies with regard to electrifying 
the lines. Districts are now 292, and Metropolitan Consolidated 
stands at 111. Osntral Londons do not move, although the approach 
of the day when their experimental train shall be on the metals 
should bave infused a little life into the inanimate market. 


Last week we ventured to predict a new issue of £120,000 second 
Debenture stock at 971 by the Buenos Ayres and Belgrano Electric 
Tramways Company. The prospectus of this duly appeared on 
Taesday. The money is required to complete the electrification and 
equipment of the company's system, and for the company's general 
purposes. In 1910 the Debenture stcck will be redeemable at 105. 
There is already an amount of £320,000 5 per cent. first Debenture 
stock quoted in the market, the price of which is 105 to 108, and 
the company's ' A" Preference shares stand at 5 middle, while the 
“В” Preference are quoted 4 to 4j. Both the latter are £5 shares 
fully paid. There is a fair amount of business doing in British 
Electric Trac'ions, and a smali premium has been established upon 
the company's new issue of 5 per cent. Debenture stock. 


National Telephone O:dinary shares have shed another fraction, 
and the cause of the weakness is now apparent. A fresh issue of 
£1,000,000, half in second Dabentures and half in Ordinary shares is 
about to bs made, and certain people with early knowledge of the 
issue hastened to sell. The market, while it was prepared for an 
appeal for fresh capital owing to the company's position as disclosed 
by the list balance-sheet, hardly expected the new issue would be 
made so soon. As matters stand at present, the whole authorised 
capital of the National Telephone Company is 10} millions sterling, 
of which 6 millions has been issued. The meeting baing on Thurs- 
day, we are unable to comment upon it this теск. Another company 
requiring more cash is the Edison & Swan United Blectric Light, 
which will hold a meeting of shareholders on Tuesday next for the 
purpose of passing a resolution enabling the directors to issue Second 
Debenture stock. The price of tha shares shows no alteration. At 
the meeting of the Westminster Supply Company to-day (Wednes- 
day) Lord Suffield referred to the need of increasing the company's 
capital. | 


Bruch Ordinary and Preference are both 2в. 64. batter upon the 
dividend cf 6 per cent. per annum which has jast been declared. The 
distribution on the Ordinary is $ per cent. better than it was in 1898, 
and 2j per cent. more than was paid in 1897. We are glad to see 
that £2,500 has been plsced to depreciation reserve. Electric Oon- 
structions have also improved. 


Turning to telegraph descriptions, Eastern Extensions have at last 
made а move, scoring 4 on the week. This is mainlyon account of 
the concessions which have been granted to the company by the 
Victorian Government. Eastern Ordinary is a point to the good, 
despite Mr. Chamberlain’s observations in the House of Commons on 
Tuesday night anent the new Pacific cable, arrangements for the 
construction of which, he said, were being considered by a com- 
mittee of representatives of the Imperial Government and the 
colonies. | 


Among the reports that the week has brought forth, the Oharing 
Oross and Strand Company's is regarded as one of the most pro- 
mising, showing as it does the large increase of business which is 
accruing to the undertaking. Again we have to note that fresh 
capital in connection with the new business will be required. A less 
satisfactory document is the report of the Motor Manufacturing 
Company, Limited. The accounts show a debit balance of £18,161 
as the result of 22 months’ trading. Plenty of hope is beld out to the 
shareholders ; we fear it is as much as they will get out of the con- 
cern fora long time yet. The Henley report, thowing a net profit of 
£46,097 for lait year, Las not affected the price of the shares. 
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SHARE LIST OF ELEOTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


opata? 


ia or | Dividends for Moor е daring А 
MOERS d ае the last three years. | Feb, 14th. 5 9184. Feb. list, 
| | | 1897. | 1808. | 1899. i Highest.| Lowest. 
African Direot bici is 4 Ф dae eoe eee eee 100 eee вее III 5 2 gi = а eee К 
000 | Amason Telegraph, shares 10 ... КЕ Р — A 3 e е 
5 5% Debs., Nos. 1 1,360 Bed, 100, 8 q, 28 ов| 73/6 | 63 — 66 zal 63 — 66 | 64 | 634 
Do. da ди а 6% Prei... . [Stock T. 6% 16% 114 —115 ха114 —115 116 | 114 
Do. do. Deferred... eee eee eee Stock 4° be lel 8 p^. Ei xd pom а 14H 143 
Commercial Она ce АО ы о Mio [8 & | 165 8 des e | L| 2 
Do. do. Sterling 500 year 4 % Deb. stock Red. Stock. . 102—104 103 —106 | 13g]... 
Consolidated Telephone ction and Manufacturing 5 lj | n T — iot m il е s 
Gabs po. P 10 J Ee noon no m . 10 10 J 10 . 10 — 2 10 0 is 
e e ,, еса ео oh - 
Do. do. 44 & Deb... | 50 0|. 101—106% |101 105 | ... | .- 
cC CRERERESF Ide dud S aa | aa 
est In Ale, > soe eee T) eee EE Е 159 156 
po Shy pret. Sock озо Шш] e Пасо есы | 
ро, 44% мон. Deb. Block Red.. ., Stock T. . рав —121 1116 —131 | 119 | 116 
Nastern Extension, Australasia, and China Telegraph , 10 | 7 7 | .. | 1564— 162 | 104— 16 164 | 15i 
10,00% Po 5% (Aus. е Bub.) Deb., 1900, 764,55 100 6 .. 99 —108 |102 —108 |... |... 
Denier 1 11,046, 8,07 5457 ary 100 | 6 100 —108 1100 —108 | ... | .. 
Do. 4X Deb Е took 4 7 ie 116 —120 х5 —120 1153 ... 
„ jo Telegraph, 4 % Mort, "WE 10 100 —103 100 1 
) 
4% B Mt. Debs. (Mauritius Sub. ) 1—8, 25 eee ee 101 —104%, 101 —104% aoe een 
Trust coe eee 11 — ll 114— 112 11§ 114 
Gohe Te oo ant Y Pref. , 10 у 975 ist 105 154— 16 64 | 158 
Great Northern Telegraph, of 10 10 pee 80 — 82 81 — 88 [IIl eee 
Halifax and Bermuda Cable, lst Mort. Debs., } 100 | .. Б 99 —102 99 —102 "T 7 
Huropean Telegraph within os. 1 to 1,300, Bed. 10 % 10 % 40 — 53 40 — 58 52 
London Finde. Breve: Telegraph, 6 % Debs. ... _... | 100 | 6 & |n ров —109 |106 —109 |... |. 
Montevideo Telephone, E Os. 1 to 72, 680 .. 1 eee ee eee Г 4 i— i eee [III 
Do. do. 9 Pref., Nos. 1 to 86, 402 11454 "d ; : E 63 p 5А 
е Dé N TT NM "- 2 2063456 14 — 18 14 — 1 „ 
Do. 6% Oum. aud Prei. . 106 |69 |6 14 — 15 [14—15 143 
; Pref. 5a— bi | 54| .. 
Do. 5 V Non-cum. 8rd pes 1 © жо 8 5 6 6 ue 55 E ar. A: 571 
Do. 5 Deb. Stock „Stock 8$ 84 5 98 —100 — А 
irate ааа European Tel., 4 Y Guar. Debs., 1 to 1,000... 99 : vas ay i" 6 Y = : 7 ss 
B sec TIT #06 [TT] TT coe eee өөө 00 TP — — woe ee 
Submarine Oables Trust #06 eee eee soo | 696 Cert. eee [I eee 124 —129 124 —129 ecc [III 
United River Plate Е Ps | 5 5 6 6 bi i 985 
Do do. E% Р Nos. 1—16,639 А E M wee ves ins = 655 aioe 80 m 
do. 5 eee eoe eee ee eee ==. — ee eee 
West African Telegraph, 5 $ Debs....  .. 100 1 сег 98 —101 98 ie ; e 
West Coast of Nos. 1—80,000 and 58,001—58,008 | 21 "T aes — 1 PE i0 T ose 
E Do. No Debs., оа чан Sub. Tel. 100 TII ТТ Ye San. 10) —]104 eee eee 
8 stern Telegrap. Stock Red. eee Stock в eee aa тт ee eee 
Western Telegraph, Ltd., Nos. 1—205,998 .. ec. uml AO ha i 142— 15} 155 105 153 143 
Do. e 5 Ф Debs. a serios, 1906 eee 100 eee [IIl 106 —109 T 1 1 ees 
West Indie and Panama eee 10 3 eee ee i— 11 1— i 9 91 
Do. do. 69 Oum. lst Pref. .. | 10 6 es 91— 9i 91— i 
Do. do. x 6 Oum. 3nd Pref. eee 10 6 eee 7 — 8 ш ш eee eos 
Do. de. 5% ; Nos. 1 to 1,800 100 5 eee 104 —107 —108 ee [TI 
Western Union of U.B. — 6% ter: Bonds * | 100 | 6 Pos 98 —108 98 — Mis - 
ELECTRICITY SUPPLY COMPANIES. 
Brompton & Kensington Шо. Te Bap: r1 qa to 9 19,761 б 3: 6% Жы М жыл аи 
Um. © eee ТҮ) — [I (XT) 
Sharie Oress -— Strand a Шош Sa 517 %|9% 10 — 11 10 — 11 „ 
do. do. Nee x 80,001—50,000| 5| .. |... „ 10 — 11 10 — 11 104) ... 
DS. ну de. do. 42,0 Um. Pref. А e "E eee — 71 — 61 00 coe 
Ser ae M Dob, Stock Red... Stock 44%} . 110 —112 110—112 | .. | .. 
Ойу of London Xlecirio Lighting, 40,001—100,000 ... | 10 10 | 6 $ „. | 104— 114 | 104— 141 11 108 | 
La : Oum. Pref., 1 to 40,000 eee eve TI) 10 6 6 18 — 1 —197 
Deb. Stock, Sorip. iss. at 811 all paid TT 5 see 129 —127 xy — 1 coe eee 
болу о of i & Brush Prov. Bieco. e$ Ord. —40,000 10 A ntl eee 94— 1 | 1205 10} eee 
do. do. 6 9 Pref., 40,001—60,000 | 10 6 6 ixi 1 ni 1107 s 
р. 4% Deb. Stock, Prov. Certa alee eee TT .- 08 ттт 4 R 
Wdmundsems Elec. Oorp., Ord. Shares А, m 5.592, 7 % 43— 63 + — ves iis 
London Blectric Supply oo Limited, Ord. eee м eee 6% d at nm 24 ees eee 
De. Ha do. 4 lat Mt. Db Bede Ed. stock к sete 101 —108 1001 —108 | .. | .. 
mu-xuu „ pee ed et иы al 
08. í eee «es ese oe TIS — — "PT vee 
Do. 4% First Mortgage Debenture Stock | .../ daI. 114 m 14 -uy A 
: Do. 4 Mort, Deb. Stock Red.. Stock (asl cu Е 0 06 
Bi. James and Pall Mall Hloctrio Light, Or... б ag D 1% 16 — 1% 16 — 10, | is 
South London Rleotricr B 7 % Pret., 20,081 io 40,000 VV | „ 
Westminster Hooi Big 1. Ori., 101 to 80,000 .. 5 2 J 129, 13 % 14 — 15 14 — 15 | 1481 
* Bubject to Founder's Shares. t Quotetions on Liverpool Hzohenge. 
Dividends in deferred share warrants, being 0066 as capital 
„ otherwi eid ends masked 1 ozs Ser a yoat consisting of the Naas oe төм sad iba ot peri of toe e 
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n “SHARE LIST OF ELEOTRICAL OOMPANIES—Oontinucd. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Btock | — GOlosing О Business 
Present $ Dividends for otation week ended 
Issue, ака Share, the last three years. | Ted. An., Фәр їн. | Feb. Bist, 1900. 
I 1897. | 1398, 1899. | Highest. Lowest. 
65,000 | Aluminium shares, Nos. 1—65,000 A саз 2130/9. uu. * | 2,8— 8 21— 8} 8 21 
. 90,000 Do. 4} 95 Ist Mort. Deb. Stock Red. eee „ Stock .., es | oò | OF —102 95 —100 994 | ... 
80,000 | British Bleche Traction T su 1 AU | ae 6% .. 16 — 17 16 — 17 168 161 
80,000 Do. do. 6 Cum. Pref. 80,001— 60,000 10 E ies ER. | 131— 132xd| 131— a 134 134 
200,000 Do. do. 5% Perpetual Debenture Stock ... Stock .., өөө $e 125 —128  |125 —128 500 * 
45,0001 F British Electric Works Co., Ord. £1 shares, 50, 001-95, 000 ". M 1 — Ц ym lj, e 
50,000 |Т Do. do. 6 % Cum. Pref., 1—50,000 ... sles vis n P" 1— 1 — 1 aid os 
500 |Т Do. do. 4] 95 1st Mort. Deb. ... svn" aT. lowe T m $a * 99 —101 ib T 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000  .. 5 20 0 * y- — 14 18 — 14 ou * 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27, 500 . 5 64 6— 6 T bat 
90,000 | Brush Elecl. Enging., Ord., 1 to 90, 00 0ͥ 0 8 та 2 11— 2 118 lí 
90,000 Do. do. Non-cum. 6 Ф Pref.,1 to 90, 000 2 6 28 231— 28 T ib 
125,0001 Do. do. 44 @ Регр. Deb. Btock Stock Ho — —115 110 —115 * бэ» 
50,000 Do. do. 2nd Deb. Stock Red. Stock .. 1102 —106 102 —105 dde Ven 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 124% 15 * „. 133— 144 | 14 — 15 143 143 
20,000 Do. do. 5 95 Cum. Pref. 5 ове 5)— 6 5 6 58 
90,000 Do. do. 44 95 1st Mort. Deb. Btock Red. Btock| ... vs „ 110 —115 110 —115 ies aha 
213,533 | Central London Railway, Ord. Shares " т? 2d “ДО | ^5 A P 94— 10 94— 10 104 92 
61,083 Do. do. Pref. half-shares s sus b е eh M 44— 5 5 — bas 
71,447 Do. do. Def. do. eee eee eee 5 TP eee 44— 5 44— 5 ote — 
855,000 | City and South London Railway ... . Stock 12%) 24% 18% 58 — 2 xd| 58 — 61 604 | 592 
87,000 | Do. do. Ord. shares, Nos. 22,501 to 60, соо £5 10s. pa. IO 1 uas "en 4 — 4— 5 — — 
82,098 | Crompton & Co., Nos. 1 to 82,098  ... 1 * а 84— 4 || 8)— 4 4 tyi 
Do. 5% 1st Mort. Reg. Debs., 1 to 900 of ` PT 
100,000 £100, and 901 to 11,000 of 250 Red. J| ‘| cs | = | = | 98 —101 | 98 101 | s | s 
99,261 dison & Swan Utd. El. Lgt., cA” shares, £3 pd.1 to 99,261 5 6 6 2— 2 2 — a 
17,139 Do. do. do. ** A" Shares, 01—017,189 5| 6 6 vr 33— 44 33— ; ab 
844,023 Do. do. do. 4 95 Deb. Stock Red. ...| 100 | ... к ws | 98 — 96 93 — 95 931 ч 
112,100 | Electric Construction, 1 to 112,100 ... ss 2| 6 6 of 2i— 2i 21— 21 "Am 
25,000 Do. do. ji Oum. Pref., 1 to 25, 000 sb 214 7 7 ба 24 — 8} — 8} —- 
140,800 Do. do. Perp. lst Mort. Deb. Stock .. Stock СА ге» * |108 —106 |108 —106 — 
91,196 | Elmore's Patent EN. Depositing, 1 to 70,000 ... T Bi sss "T Ф — — - 
9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 sel dI. 7 . | 10 — 12 10 — 12 ees 
80,000 | Henley’s (W. T.) Telegraph Works, Ord. Ч е 955 5 | 12 14 4 133— 144 14 — 15 148 * 
12,000 Do. о. do. EZ! y А Pref. 5 7 7 eee аы 6 ыас 5H m 
50,000 Do. do. do. 44 Mort. Deb. Stock. tock| 4} m .. 11 —114 111 —114 с ste 
50,000 | India- Rubber, Gutta-Percha and Telegraph Works i. | 40 | 10 10 Ф . | 21 — 22 21 — 22 212 èe 
800,000 | Do. do. do. 4% let Mort. Debs. 100 “A А * 100 —104 100 —104 бе» 
87,500 |{Liverpool Overhead Railway, Ord. ee „%% 10| B 8} 32%! 9Ж— 9 94— | es бөө 
10,000 Do. do. Pref. , £10 paid ‚йз єє... 401 8 5 5 18 — 1 12@— 18} & "A 
87,850 Telegraph Construction and Maintenance ase | 18 |16 15 15 87 — 41 87 — 41 39 2 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 . I 300. 1. uus "T ... 1102 —106 102 —105 103 — 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20 ,000 pe | Sl) as б Ve 9 — 10 9 — ч 91 | See 
20,000 Do. do. 5 Om. Prf. Nos. 1 'to 20,000 ... Bal са 54—— 6 54— 6 
540,0001! Waterloo and City Railway, Ord. Stock  ... e 8 v, 3 % 101 —104 ха101 —104 104 | li 2 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid, 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10, Kensington and Knightsbridge Electric Lighting, Ordinary Shares £5 (fully 
Brompton аса Kensington, 43 Debentures of £100, 107—108. aid) 12—18; lst Preference Cumulative 6 %, £5 ally 17 iz De- 
National Electric Free Wiring, 12/6 paid. @—+. берите, 108—106. Dividend, 1899, on Pp hares 
Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 18—19, Kidderminster and District Electric, Pref. (£6 pd.), 6—64. 
Do. do. Pref. (£10 pd.), 101 —103. „T. Parker, £10 (fully paid), 18}. 
Smithfield Market Electric, 1—8. 
* From Birmingham Share List. Bank rate of discount 4 per cent. (January 25th, 1900). 
MARKET QUOTATIONS, Wednesday, February 2156. 
CHEMICALS, &o. This week. | Last week. Ino. or Deo, METALS, &. (continued). | This week. | Lastweek. Ino. or Deo, 
1 121 7 os person | 480 С ~ £3ine. 
m ae .. . +. per сті. 5/. E ee " ee per ton £86 £2 inc, 
а .. .. „ per сті. " 7 ee $ n Electrolyo, Bars +« рег ton £33 £1 ino. 
a Ozalic .. ss S. Por ot. 820 [73 on б x á Sheets.. per ton £92 £3 inc. 
a „ Sulphuric .. ee e+ рег cwi. 5 5 ee e » a Rod per ton £86 £1 inc, 
a oniac, Sal .. рег owt. 40/- 40J- * Q- Ww , Н.О. wire per lb 12 ab 
a Ammonin, Maria (crystal) .. per ton 229 £29 Fs f Ebonite Rod " .. „.  .. per Ib. А * 
өө .. рег ton £21 £27 ба AAT Sheet А «+ per lb, 50 * 
а ВІ powder (9 «+ per ton £7 £7 п German Silver Wire +» perlb s. 
a Bisulphide of Carbon e+ per ton £15 £15 h Gutta-percha, fine - >» Ib. 8/- 1/- ino, 
a Borax s „ per ton £16 10 #16 10 India - rubber, por ld. 4/64 ILE 
а е ба) Set). on ps 2. dem roD E EU Ad. in 
se LE .. с. 
a Copper Zulphats. >, perdon | 495 £25 Me оа Ber ton | From 411 i. 
a Nitrate * B . рег ton ee [| " Borap, per ton 70/- to 72/6 ** 
~ T qne зии ic чш ton A. Ай. * í » Wire "galvanised No.8.. per ton к as 
а Methylated Spirit „ т 9/9 2/9 rA 5 „ рег юр % 410 12 6 e. 
р бу dove, G0 Ч, м 5/6 5/6 Матнаш nn Ж У — 
a Potash, Biciromaie, i Suis E “4 did. A n "cr Heri £9 12 6 od. inc. 
8 n mu амда .. per tern £24 fe 2 Mica (i oríginaloases) mall per ib. | 8d. to 9d. Id. inc. 
a s, Sd ate. per ton £35 #85 6 4 " ө » а per lb. | 1/9 to 2/9 * 
a Bh per owt. 68/. 68/- 5 per lb. | 3/3 to 7/8 gd. dec, 
a Sulphate of Magnesia .. +» рег ton £4 10 £4 10 e» м Phosphor Bronze, lain oastin per ЛЬ, 1/1 to 1/4 ee 
a een Sublimed Flowers per ton £6 €6 òo P ed bars & castings per Ib, | 1/1 to 1/4 ee 
я а ered  ,. ++ рег ton £5 10 £5 10 "А p " Pd sir'p& sheet per. Ib. From 1/8 .. 
мо? +. per ton £5 £5 бә о Platinum es өө e+ per os. #8 11 ET 
2 Ч 8 white 70 S) .. рег ton £10 15 £10 15 ve Silicium Bronze Wire per lb, | 10%. to 1/ se 
a „ Orystals +» per ton £8 £8 * Steel, Magnet, acc'd'g to deso’p’n p. ton | From £16 ee 
а " Bichromate, casks „* рег Ib. 814. 8:4. өө s í Steel, Magnet, in bars .. .* £58 .. 
METALS, &c. g Tin, boo. . per ton |4143 to £149, 214010 to}. даро, 
Aluminium nne in ton lots. per ton £994 £224 T Д " . гә оо ce ve ЙЕ, 1/9 es 
Bheet, in ton lots... per 2n £191 £191 T wire Nos. 1 to 10 .. рег lb, 1/10 T 
p Babbitt’s metal ingots . £9540 £145 | £85 to 41%; |; P White Anti. friction Motals— | 
с Brass (rolled me Fir bass per Ib 8d, * “ White Ant” brand £40 to £70 | £40 to £70 ee 
ê vn ube (brazed) .. per lb, 10d, 104. ee j Yarns, Cotton, e 101b, bundles | pri 3: 7 T 
е " „ (solid drawn). per lb. Р 9а. ‘ig FI a 
„ Wire, basis 
e Copper Tubes eryk 
(sol id drawn) аё 
Copper Bars (best selected) .. 
2 supplied by Quotations supplied b tations 
Messers. d. Boor & Co, f The India-Rubber, Gutta-Percha, and че rede үөү kab ‚ Limited, 
b The British Aluminium Company, Ltd, Telegraph Works Company, Ltd, m Messrs, W. T, Glover & Co., Ld, 
e Mosers, Thos. Bolton & Sons, (a. ames & Bbakspeare, s P, Ormiston & Sons. 
¢ Frederick mih & Oo í Monts. Bolling А Lows. » The Phosphor 9 
' * 
į Messrs, Henry O, Yeo 210%, — 2 s 
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INSTITUTION or ELECTRICAL ENGINEERS. 


Namo of station. 


THE STANDABDISATION OF ELECTBIOAL ENGINEERING 
PLANT. 


Volts. 
By B. Percy Бетон, Member. helsa. = 1022 
Paper read February 8tb, 1900. Cni. de 210 
(Concluded from page 288.) City of Lond ice 
6. It is not possible to enter in this paper upon the eonsideration Coatbridge 100 
4 the actual formule which might constitute 5 for the Colchester . 105 
ture. This is a very large and important question, demanding ^ County of London d ks ‚ 100 
much carefal thought and discussion. The machinery for this pur- "SS j Dire Power 510 
pose already exists, at any rate as а nucleus, in the Uniformity Com- Oovent дее (2-phase) n 
mittee of this Institution, appointed shortly after the submission of болыс. од н о 200 
a highly suggestive paper оп “ Uniformity of Plant," by Mr. О. H. Crystal Palace Co. | H. T. direct ..  .. 100 
ord ; the Municipal Blectrical on in the Parman i ртс N ө i 280 
summer of 1898. But beyond a word of advice on the subject of Dewsbury Mies chee SC оао 
standard periodicities, nothing has so far issued publicly from Dover Alternating 100 
deliberations of this Committee, extending over 18 months. At this | Direct (tramway) 500 
rate we may become irretrievably committed to many steps which all рр, 8 д 
may live to regret, before effective results ee Bai жй Ealing Alternating .. 102 
exam expansion in every department of electri engineering Series D.C. arc lighting 100 
ul us of electric traction and of power distribution over, Eastbourne | Pine ата 0 lighting 100 
extensive areas, appears about to take place in this country Eocles .. Alternating 200 
_ The author ventures to that additional weight and accelera- Edinbargh .. | Direct three-wire 115 & 280 
tion to the work of the Committee of the Institution would be given Bete Аер + im 
if it were strengthened by the addition of representatives of all ini Series D.O; arc lighting] .. i 
vis , those of the manufacturer, user, consulting Folkestone Direct three-wire .. | .. 460 210 
engineer, and user's engineer. The Institution might also encourage Galway ; Direct . ө 1 110 
the submission of s suggestive of standards for various classes вместо. 25 DIRE 3 0 ы 250 
of g plant and accessories. These, together with Guildford .. .. | Direct i us don: 400 200 
the views which would be brought out in discussion, would serve as Halifax .. Alternating. | 80, 2,000 200 
a valuable guide a representative comittee. | ре олш 
conclusion, the tions which the author has endeavoured © Hammersmith .. .. | Alternating .. ..| 50) 2200 і 
to establish may be briefly recapitulated as follows :— ^  Hampsesd о .. ы a 3000 | 100-105 
а on, to a greater degree than at present exists, is ‘Series D.C. arc ng, .. 1,900 "m 
in the interest of the manufacturer ; as а means of facilita xj. Hanley Genter Р.О. aro Ìighting по E o тот 
tion production and of meeting the competition of Har to + | Alte Ming ens 50 2,000 200 & 100 
manufactures. arrow ° ee oe | irect Tee- eo ee 
(5) Standardisation of “ends” or “ ” as distinct from Hastings ee ee ee Alternating ee ee 100 9,000 100 & 200 
“means” or “ details” is equally in the interest of Hofdersfield |) . | Alternatin 085 2000 100 & 200 
the user; VVT Hull. H. T. & L. T. direct .. | 2,250, 450 110 & 220 
freedom from the of experimental and ufae- | 2000 
turer'e guarantees. 0 E 1 F eo ee ee ышан ee ee 50 n 100 oon 
e e ee ee rec M ee eo ee 
(c) Her Wigs absence of standardisation in Great Britain, in кошор & Brompton | Alternating .. 2,000 100 
con trast ther : ensin n an Knig a 
system herein the шеге enfinear species "means" . Direct еее... j; | 119, agno 100 & am 
al details," instead of confining himself to “ ends" or “ perform- КШатеу .. .. .. Do. .. ..|[100| 2,000 100 
ance.” | ; Kingston-on-Thames .. nic по: iii 41 1000 10⁵ 
(d) The determination of standards by organised effort, rather Lam iternat de c І x: 
than by the slow and costly process of M and error," is desirable, amener: M Pireot thres-wire . . | 940 & 190 | 200 & 100 
and should be undertaken under the auspices of the [astitation of Larne меши 0 e| 100 2,200 1 
Electrical Engineers, as representing the interests of both producer remo OMM 3 . . 65 9200 100 & 900 
and user. Leicester Do. 80 2000 | 100 & 900 
P.. — The N table of central stations in Great Britain, Leim .. | Direot three-wire .. | .. 460 290 
with . generating pressure, aud Leyton r ih Do. Ju aod es 460 hed 
distributing pressure employed, is adduced for the convenience of Liverpool .. Direct... у . н 390 
members. Llandudno Direct three-wire .. | .. 440 220 
| LII AE ыы Ж ME 
f ee п uo we) oo ee 
Table showing System in Periodicity, Generating Pressure and Dis- Manchester ‚ | Direct malti-wire |. 00 | | 100, $00, 
tributing Pressure in the Central Stations of. Great Britain. Metropolftan Co. Alternating. al. € 200 & 100 
| Middlesbrough Direct di :: i 440 T 
. ' G Pr ee е | ; M l 
нше „ || Se | НЕ ИЕ 
& | pressure, | lamps. Morley >.. +: .. | Alternating so + 5 mo 1132 
á , ~ Volte. (| Volts. Newoastle-on-Tyne (part) Alternating A 100 : 7010 100 
Aberystwith — .. . Alternating .. 100 net 100 & 990 Newington.. .. Direct three-wire .. | . | 450—500 920 
Edge ..  ..| Direct three wire .. |2%90-—460 210 Newmarket Do. ..| 490—400 210 
Altri «> Alternating 80 9,000 100 Kewport 4 Alternating . 875 | 32,000 -100 
Ashton-under-Lyne Direct three-wire 440 N pton Direct three-wire .. | .. 290 | 105 & 910 
| zi ar- поса E, Do eo ee ee oa ion one 
r Alternating .. 60 2,100 100 4 200 Notting Hill is o! Bo. 0 | 100 & 200 
Barking .. , .. Direct three-wire ..| .. 280 Oldham... Direct .. íi NT 210 
Barnsley Е Do. ee ee 450 990 Oswestry Direct .. ee ee 8 990 220 
Barrow 7 ‚ | Н.Т. continuous .. | .. 1,100 220 Oxford с .. oe | ee | 100 100 
Bath Alternating .. 100 | 2,000 100 Paisle Alterna .. | 50| 4000 900 
Вей!ога Do. . l| 60 2,000 100 Pembroke Direct three-wire ..| .. - 250 a 
пази Directs three- wire 440—500 220 Piymouth Aeman s 50 225 200 LR 100 
Birkenhead Do. .| 460 290 Pontypool .. ..  .. | Direct .. a ИЕ 185 100 
Birmingham Do. T ae 110 & 220 Poplar i Direct .. | 450—510 T 
Blackburn Alternating .. ..| 60 9,000 110 & 220 Portsmouth .. | Alternating Я 50 2,000 100 
Do. Direct three-wire .. | .. | 280—250 | 110& 220 t Do. 100 | 32,000 100 
Blackpool. Alternating .. .. | 88 2,000 200 Preston е Direct three-wire .. | 190 & 250 110 & 990 
5 Be... 100 2200 100 & 200 Rathmines аср А ю э m 
e | ee ee , es - ee ee 
мо "T NN реч сотто WE. a0 - ote : m Reading Alterna M 67 | 9,000 100 & 200 
Brighton “30° Us ID] Directthree-wire .. 2. 500 15 & 980 Richmond . Do. .. | 15—930 | 110 & 920 
К. eo Alternating eec Jee | 10 9,400 115 & 980 Rochdale е 2 oe 
Bristol eh Do. | 98 3,060 5 106 or 910 St. Helens Alternating 60 3,000 1008 200 
Burton-on-Trent Alternating | 75 | . 9,000 100 St. James’, Westm Do. 5 is 107 
d рана ы. 26 , 280 ion a 5 rs ee | Do = 5 110 & 320 
Canterbury Direct three-wire .. | .. 440 290 Alternating 7 8000 5 
Cardiff Alternating ..! 40| 92,500 100 & 200 Salisbury eo | Direct 26 450 910 
Charing Cross Со. Direct three- wire .. | 100 & 1,000 | 100 & 200 boro .. | Alternating е0 2,000 100 & 
Carlisle n Do. 0 460 180 Sheffield А i Do. 100 2,050 100 & 900 
Chelmsford e грайов .. | ioo] $100 100 Shrewsbury .. . | Direct three-wire "EM ³⁰ aio 
| | 
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. Alternating 50 00 & 900 
T | Do. 50 2,100 100 & 200 
South Shields Do. 50 000 110 & 220 
ord .. : .. , Direct thrée-wire - | 108 & 216 | 1064 210 
Stockport. Po. 1 855 460 280 
Sunderland vs Еа Do. du 440 110 & 220 
Bwansea .. e ee Do. - 440 92 
Taunton .. Alternating .. 2 000 100 & 200 
оне р ' Do. 60 3,100 200 
Tun ridge Wells А À 63 9,100 290 
Ventnor .. .. Direct three- wire  490— 210 
Wakefield .. .. . Alternating .. 60 2,000 200 
y | Do. .. 60 2,000 100 
Direct .. .. ..' ... 32,000 105 
Watford Alternating .. 50. 2,100 900 
West Ham eo С . ee 50 2,000 100 
estmi .. Direct three-wire .. T | 295 100 & 200 
Whitehaven ‘ wee Do. .. 810—940 100 
bledon ee .. , Alternating .. .. | 50 2,200 
Winchester vs Direct three- wire. 490—460 910 
Woking ..  .. Alternating | 10, 900 | 100 
Wolverhampton .. Direot .. .. 2,000 & 460 | 110, " 4 
Woolwich .. .. Direct three - wire 420 T 
Worcester T .. Alternating .. .. | 100 2,900 100 
Wycombe ..  ..  .. | Direct three-wire .. ' .. | 4920 210 
Yarmouth ВР | Alternating .. .. 8865; 9,000 100 
Number of direct current three-wire stations = 78 
» „ direct current high tension „ = 9 
" » alternating current " = 63 
» » combined A.C. and D.C. » = 16 
Perlodtcittes : — 


~ = 100, 98, 90, 87, 83, 80, 77, 15, 70, 67, 60, 50, 40. 

Number of stations 20, 2, 9, 2, 7, 4, #1, 8 1, 2, 8, 90, 8. 
Alternating Current. Generating Voltages : — 

10,000 V., 8,000 V., 2,600—2,400 V., 2,200—2,000 V., 1,800—1,600 V., 1,000 V. 
1 2 3 66 1 1 


THE ACTION OF ELECTRIC TRAMWAY 
CURRENTS ON SUBMARINE  TELE- 
GRAPH CABLES AND OTHER ELECTRICO 
OIRCUITS.* 


Br Pror. ANDREW JAMIESON, F.R.8.E. (Member). 


Havina been aked to give a short account of my visit to Cape Town 
last year, I have only to mention that the subject o£ my remarks has 
to deal with one of the many causes of delay in the transmission of 
telegram», in order to ensure your close attention. 


PRESENT AND FoTURB Oasis ROUTES то THB Олрв. 


their basis in, the fint on of the Eastern Telegraph Company's 
tor ihe Ca ; London 


Bay (Lorengo 
mitted by the Government landlines to Cape Town, &c. The cables 
from Aden to Durban were laid in 1879, at the time of the Zula War, 


| ossamedes, 

Loanda, and сту other places, such as Lagos, Bathurst, Bt. Vincent, 
an n. 

With the Мом “кепш additions! security to submarine tele- 


Vinoent, Madeira, an Great Britain are now being manufactured. It 
is further expected that this much more direct cable will be extended 
Hom ке ere ae and that the tariff will be considerably 


u 

At the end of last July I was requested to proceed to Cape Town 
for the purpose of acting as one of the advisers to the Oape Electric 
Tramways Company in an action brought against it by 
Telegraph Company. This action was raised owing to disturbances 
in the working of the submarine cables landed at Town by the 
operations of the neighbouring electric tramways. had an able 
colleague in Mr. Frank Jacob, the chief electrician and technical 
adviser to Messrs. Siemens Bros. & Oo., of London. On the outward 


* Paper read before the Institution of Engineers and Shipbuilders 
ot Bootland, February, 1900, 


voyage we had the advantage of studying the many Bills and Acts of 
the Oape Parliament relating to telegraphs and tramways, as well as 
Mr. A. P. Trotter’s paper, which was read before the Institutien of 
Electrical! Eogineers in 1897.* Upon our arrival at Oape Town we 
found that, although the Submarine Telegraph and Tramway Oom- 
panies had willingly afforded every facility to experts for carrying 
out numerous and varied experiments, and although the former com- 
pany had epent considerable sues of money in devising and exscating 
plaus for inating the vexatious electrical interferences, no 

(умен Bad yet been adopted for thoroughly ‹ yd urb- 
& ооз, consequently a considerable difficulty was uently 
(xperienced in deciphering the telegraphic signals. 


How Вовмавтнв CABLE Sicuat CURRENTS ARE TRANSMITTED, 
REOEIVED, аир RETURNED TO THE Ввнимиа STATION. 


Looking at fig. 1, it will be seen that the + and — electrical 
impulses, which are set free from the sending battery by mani- 


ulating the double current key, charge + ia 
fhe home side of the sanding cun ay 

charge from the other side of the same and from 
of the cable. 


Va 


sts act e Vad Wan Veal weh 7 


Fig. 2.—Gobdp Вірнои БВисовоив S1anars. 


carta, Whe splitting up of the return current in this manner is due 
a u carron manner ue 
те shore ends making intimate electrical contact with the water 


Many electricians used to. fancy, and even now fancy, that the 
return current back to the sending station entirely by the cable 
. ve, however, often proved that this is not the сазе 

by alternately connecting and separating the sheathing at an inter- 


бя =" 
юр) 
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Fra. 3.—SHowme ТАвш Bay anD MouNTAIN, wira Positrons or 
ВовмАнин CaBLB TO MOSSAMBDES AND тин Tramway LINBS. 


mediata station without affecting the strength of the signals at: 
either of the distant ende! It is im t to note that the sendin 
and receiving currents act by induction in and from the sending end 
receiving condensers. These condensers serve the double purpose of 
* Взе Proceedings of the Institution of Electrical Engineers, London 
Vol. XXVI., page 501, for Mr. Trotter’s paper on “ Disturbance of 
Submarine Oable Working by Electric Tramways.” gu 
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cutting off the interfering effects due to “earth currents,” and of 
sharpening or defining the receiving signals (see fig. 2), thus enabling 
ome eee to be attained than would be the case with- 
out them.  . 


RELATIVE Poerrions or тив SUBMARINE CABLES AND ELEOTBIO 
Tramways Lises, &0., AT САРВ Town. 


From fig. 3 it will be seen that the Oape Town shore end of the 
main submarine cable to Mossamedes (which was laid in 1889, and is 
1,388 nautical miles in length) passes round the south-eastern curve 
of Table Bay in order to avoid the anchorage. Further, that a part 
of the electric tramway lines (which are worked on the overhead, 
trolley-wire system with the return circuit through the rails 
pass from the power bouse towards Wynberg on the one side, as wel 
зв to and through Oape Town on the other side, and lie almost 
he submarine eable. In fact, the first mile of the shore 
is only at a mean distance of about half-a-mile from the tramway 
; whilst the subterranean line from the Oable Telegraph Office 
g Adderley Street to the cable house, a distance of 430 yards, lies 
distance thereof, quite close and parallel to the tramway 
rails. Eiver zinca the opening of the electric tramway service on 
August 6th, 1896, the received signals at Oape Town from Mossa- 
medes, or from Loanda a farther distance of 530 nautical miles, bave 
been seriously interfered with by the working currents cf the t:am- 


6-4 


the amount and frequency of the disturbances. The Submarine 


Telegraph Gompany having been unprepared 
170100 oined up exactly as depicted in 
fig. 1. At first, the company was evidently under the impression 


that the erratic kicks, vibrations, and splashes, uced on the 
recorder slip, as seem in fig. 4, were due to tke earth on the 
Sorting ond Sepping “Kisha,” ¢----- Vibrations” - --- p4- --- - - end * Splashes” ..--+-----» 
: TIU ETT 

bad foe vent apne We | ; We Сыз М ы” to 


[] 
E» * . Ф 
е 0 


4 * 


Fia. 4. 


shore end being within the range of the stray currenta from the tram - 
way rails. Oonsequently many “earths” were sought beyond this 


supposed sphere of ,by running landlines, “such as a tele- 
phone the top of Signal Hill, a telegraph line ending at an 
the near Sea Point, an carth wr the Observatory 83 


line to 
A 
miles Oape Town, an earth at Durban Road some 12 miles from 
Town,” &., without finding any reduction in the disturbances. 
In fact, the ordinary earth of the shore end gave better results than 
any of these landline earths. As these various earths had failed, 
e 


the 
remark, that the current required to pas: — the coil of Lord 
Kelvin's siphon reecrder, in order to give. well-defined receiving 
rom th to a milliampere; and con- 
current delivered from the tramway power station to 
any section of tLe tramway lines is often 10 million times as great 
that which creates the disturbances indicated by Ig. 4. 


(To be continued ) 


ON THE PROTEOTION OF ELECTRIC POWER 
TRANSMISSIONS FROM LIGHTNING.” 


Rr J. T. MORRIS 


(Concluded from page 202.) 


Ham OONNEOTIONS. 
Turning now to the subject of earths and earth connections for 
arresters, it is obvious that it is of little use to havea 

ng arrester unless it is properly installed. 

The earth must be an effective one, and the lead from the arrester 

to the earth plate as direct as possible. | 
The plans employed for making “earths” or “grounds,” as they 

are sometimes differ widely, 

Ia some cases where the soil is permanently damp the wire, after 
being brought down the post from the arrester, is formed into a loose 


Engineers, February, 1998. Awarded а “ Miller” prisa. 


Paper read a£ a e'udente' meeting of the Instituuon of Civil - 


— +. — ә o EOM ERE 


. of several turns, and then buried in 
groun . € 

A good plan to adopt, though more expensive, ie some arrangement 
such as is shown in fig. 29. A hole is made in the ground about 4 


feet deep and 2 feet across. Then а galvanised iron pipe, 1 inch in 
diameter, and from 8 to 12 feet long, is driven into tho ground, so 


T, to fuse and trolley; x, to motor; и, to ground. 
Fra. 30.—CHoxs Com лир Ілантигма ABRRESTER FOR TRAMOAR. 


that the upper part of the pipe, $ feet in length, projects up into the 
4-foot deep hole. The өш о the wire from the line arrester, after 


to trolley; м, to motor; x, to ground; L 4, lightning arrester, 
Fia. 31.—D1aGBAxM oF CONNECTIONS. 


passing down the carrying the line wire, is soldered to a b 
Bip. ev on te the end of tha pipe, Thé hole is then filled with 


-o = — - 
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crashed coke, well beaten down, leaving balt a foot at the surface, 
and finally this space is filled in with earth. 

Many y other arrangements, however, are in use; the plan 

in any given case is largely influenced by the surrounding 

For example, if the power station be in a large town, then it is is 
F T 
for the station arrester. In cases in w the power house is situate 
a V by Бец a 


tg ern lag — the мна: he copper wire 


Line wire. 


1 


Fia. $328.—Diacram SHOWIRG ABBANGEMENT OP LiGHTHING 
ARRESTERS AND OnOKE COILS FOR ONE BED OF A 15,000- 
VOLT . Cmovrr. 


Fre. 93.—D14GBAM AND PLAN OF ARRESTER Баск. ~ 


round; or of earthing a whole bank of station arresters on to an 


E bolt driven into dry ground. But such ger puedes rig аз 
becoming less 
lightning are better un 


As mentioned above, the lead from the arrester to earth must be as 


hort and direct as possible, sharp bends should be avoided, amd the 


for the 


power transmissions 
tive to mat rg when ева in стага 
the sareaters to earth nnd if they bappened 


making connections 


frequent, now that the principles of protection from Ж 


film of silver reflects a part and transmits the remainder of 

cf light falling vertically on to it. 

lead must on по account bé formed into a оой. In some electric ds 

some four or five years ago it is instkuc- 
5 


to be a little too long, а neat на зыб e во аз 40 
avold cutting the piece. In this way the resistance to the 

of sudden discharge from the arrester to earth was enorm 
increased. 


to еей FFC dly changing 

сепа from flowing through them, and yet at the same time freely 

allow the of the power curren 555 
Buch coils are known either as choke coils or “ reactance ” 


сои ld ard chown more or less clearly in figs. 1 and 3, 13, 16 
The term “ reactance” is used о 
which sach a сой reacts on а rapidly travelling 


тш дош Ee Is е 


ШЕШ 
z 


— 


— 


— 


Ета. $5.—15,000-vort LIGHTRING ARRESTER AND Онока Cott Rack, 


91 woHss HIGH х 26 INCHES X 283 INCHES. 


line, The coil acts as a kind of reflector, and, at the same time, 
partial transmitter to a very limited extent ‘of electric disturbances 
of excessively rapid variations, much in the same та. as a very thin 
a beam 


For lines along which the power is 5 with continous 


or example, е traction 


of ih a, 45 id $0 and 81 t infr 
. shown and 3 an are n e 
DEM 


ler . 


аа ыт ust before ёв 
path through the arrester to 


ͤ— — о — — — —— өз 
лев — — — — — oa 
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earth than it would bave by forcing its way through the choke coil, 
г юса the line to the station. 


In figs. 30 and 31 an example is shown of the a m of choke 
VF 


copper strip 
to the trolley) for about ore-third cf its length, 
leaving a short space between each turn and the strip. This is con- 
nected to an arrester whose other pole is grounded. en in action 
any sudden discharge will rather leap across the numerous air gaps 
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Fra. $7.—RzcoRD oF DisonaRG-s DURING TWELVE THUSDBRSTORMS. 


between the turns and the strip, and so through the arrester to earth, 
than follow round all the turns of the choke coll and afterwards go on 
to break down the insulation of the motor. 

II The General Electric Company, of America, form their choke 
coils, or кае о иш OT DAD, a Оу ра те ка 
150 feet of the line wire is wound into a coil, the inside of 
which is not less than 15 inches. 


ystem ; 
15,000-voit circuit lightning 
six choke coils can be seen in them, arranged in pairs beneath the 
arresters. These racks are about 2 feet 6 inches 
Retarning, in conclusion, to the subject of the. tions and dis- 
tribution of arresters. For electric power 


different ; tor in electric traction circuits, protection has not only to 


Pittsburg, and opera 
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the plant in the power house, bat also for all pasta 


In connection with this matter, the results of experiments by Me. 
Warts to determine the necessary number of arresters per mile of 
track will probably not be out of place, · ME 
. The line sel | for the experiments is known as the McKeesport 
and Wilmerding railway (see fig. 36), situate abont 14 miles from 
by continuous currents at a pressure of 
500 vols. ОТУ жес i 
The track was equipped from one end to the other with lightning 
arreaters every 100 feet; as it is 4j miles ia length, about 270 
arresters in all were erected. | UM | 
The arresters used were the same as those shown in figs. 4 and 5, 
with this slight modification, that a very short air gap was inserted in 
series with each arrester, and in each of these air gape an extremely 
thin piece of paper was placed. In the event of a 
across the arrester the paper was perforated, and then, by the . 
examination of these papers, when removed after each thunderstorm 
it was found which arresters had 


observations corresponding to any one thunderstorm are all marked 
against the thunderstorm of that number. Оз the lowest line the 
total number of discharges over each arrester during the 12 storms is 


was damaged as it was running down-hill without power 
arrester No. 63. From the chart it will be seen that a very violent 
discharge occurred about this place. Daring the succeeding 
storms no accidents of any kind happened on this line. Throughout 
this time most other lines in the neighbourhood were either shut 
down or partially disabled. 

The largest number of arresters receiving discharges during one 
thunderstorm was 63. 

During the whole period over which the observations extended 163 
out of the total of 272 arresters received discharges. Hence, 109 of 
the arresters remained inactive. A number of the remaining 


163 could have been d with, yet the line would probably 
have been efficiently protected. 
It will be seen that two arresters received discharges during seven 


storms, five during five, five during four, ten during three, and so on. 
At the present time, from rra rion of the working of & number of 


lines, it has been dem one arrester per mile in sheltered 
j = гё” ei 
| же ® S r^" 
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| . 5 portions of tracks, en- 


The author desires to ress his for the facilities that 


o exp obligation 
have been afforded him in obtaining part of the information contained 
in this paper. To the W house and British Thomson-Houston 
Oompanies his thanks are dus. 


THE L.0.0. AND ELECTRIC LIGHTING 
LOANS. 


electric lighting loans, since after a lanation by Mr. B. 
chairman of the Electric Lighting Committee, the Vestry 
decided at the meeting on Friday to decline the vicional sano- 


The Committee, in giving a sum 
with the County Council, expressed the 


sanctions of the County Council 
; and, as already mentioned, the Vestry have 
of the Committee. | | ; 
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What the County Council will do in regard to the matter remains 
ќо be seen. It also remains to be seen what Islington will do in the 
present dilemma—unless the Vestry raise loans and leave the 
Oounty Oouncil to quarrel about sanctions subsequently. This policy 
is not a new feature of provincial authorities when dealing with the 
Local Government Board. In the meantime, the report of Mr. Gay, 
giving the result of his investigations of the letters from the Coun 
Council, is of interest as putting the whole question іп а nutahe 
The report is substantially as follows :— 


I may say at the outset that every statement made in the Council's letters 
respecting lengths of cable and cost of material is incorrect. I cannot under- 
stand how the Council's officials could have made such serious mistakes. In 
the schedule attached to the letter of January ?9th the first statement is to the 
effect that the 19 14 cable as shown by the specitication is 89 per cent. in excess 
of that required. Even taking the actual length of frontage this should be at 
least 9) miles instead of 9 miles as stated іл the Council's letter. They have 
evidently also overlooked the fact that in some cases there are two cables or 
more in the conduits, as is clearly set forth in the specitication. They have 
also apparently lost sight of the fact that in order to get to Hornsey Road and 
8t. Paul's Road we have to lay cables from the worksto the ends of these roads, 
If, therefore, we take the length of frontage as 9] miles, and add to this the 
cables to connect the districts with the works, the length will be roughly 11 
miles. If we further add 14 miles for connections, slack in boxes, joints, &c. 
(approximately 18 per cent. not 89 per cent. as stated in the Council's letter) we 
агг хе at a total length of 124 miles. My estimate is therefore correct. 

The other statement, that “in another description of cable," the length 
measured on the plans is 13 miles, while £04 have been asked for—a difference 
of 58 per cent.—is also incorrect. The bare length of frontage under considera- 
tion is over 18 miles, but the actual cable required to light this dittrict owing to 
the necessity for connecting with the works and various return loops from the 
parish boundaries is about 18 miles. To this has been added 23 miles for 
connections to lamps, slack, &c., which is а litt'eless than 14 per cent., or con- 
siderably less than has been previously agreed to p un Council. -Again, I can 
only assume that this error has arisen through the misunderstanding of the 
specification, and of the system to be adopted. 

With respect to the cost of connecting the arc lamps averaging £15 each, this 
includes in many cases a special rurface box costirg over £7; the actual length 
of conduit, instead of being 12 feet, averages 15 feet; and my estimate includes 
the whole of the cable-jointing, the pipes from the mains to the column, digging 
the trench, cartage of superfluous earth, re-instatement and re-lay, cartage of 
columns to the site, and loading and unloading the same. It will therefore be 
seen that the estimate instead of being high, is really low. 

The Council also state that the prices for mains and conduits and street work 
combined are very bigh, unless there are special circumstances to account for 
it. In reply to this, I can only repeat what I have already informed them, that 
my estimate is based upon past experience with work in this parish. I again 
state most emphatically that the sum asked for is in no way excessive, and it 
would be interesting to know upon what assumption the Council's officials base 
their statement. There is not to my knowledge in London any similar system 
of cables and conduits. Con:‘iderable care Las been taken in the working out 
of this system with a view to avoiding serious breakdown on the cables and 
mains, and providing facilities for rapid repair in the event of accident. I can 
only assume, therefore, that the Council are comparing the system at Islington 
with that of some other parish, and if this is the case, I say there can be no 
comparison. No two systems of mains can properly be compared- unless they 
are identical. Full descriptions of the system have been from time to time 
given to the Council, and they should therefore know that our system of mains, 
on &ocount of the extreme precautions taken, would be more expensive than 
that of some other systems. 

With respect to the offer of the Council to sanction a portion of the sums 
asked for, the Committee will remember that the Vestry some time since passed 
a resolution that no money was to be spent for any material until the sanction 
of the Council to the borrowing of the necessary funds had been received. In 
face of this resolution, I fail to see how the Veetry can accept a portion only of 
the amount required to carry out certain work. The Council make no specific 
statement as to which item or items in the application is, or are, in their 
opinion excessive and as far as the sum of £18,200 is concerned, the quotations 
received show that the Council's statement that the estimate is excessive, is 
incorrect. If thesanc ion to & portion only of the amount required is accepted 
I should like to know how the money is to bespent. If the Council had objected 
to the sum of £4,000 for condensing plant, for example, and had granted £9,200 
only, the matter would be very simple, ав we could delay the erection of the 
condenser until the matter was settled. The balance, however, of £8,200 means 
nothing at all, and I do not see how it is possible to erect a portion of a steam 
pipe, or a portion of a pump. 

may say that this continual delay in the granting of sums of money. the 
estimates for which are perfectly fair and reasonable, is rendering the proper 
carrying out of the business most difticult. These loans were applied for six 
months ago, prices are rising almost every day, and th» result will be, I am 
afraid, that by the time the Council have sanctioned the sums of IB, 00 and 
856,961 теврернхејя, the amounts will be altogether inadequate to meet the 
rising market. As an illustration of this, although a slight provision was made 
for a possible rise in the market in c.se of cable, a considerable rise over and 
above that provision has taken place in the last three months. If the Council 
had asked for specific information within a short time after the application had 
been made, the whole of these points could have been readily cleared up, but it 
is not possible to give satisfactory replies to general criticisms made many 
months after the estimates have been prepared and sent to the Council. 

In conclusion, permit me to say tbat if instead of making general statements, 
which have been proved to be incorrect, the Council would supply forms re- 
quiring more definite information in the first place, or if the Council's officials, 
when unable to interpret the specification, would ask me direct for explana- 
tions, there would be less loss of time in putting the matter right, notwith- 
standing which I consider the specifications and plans sent are sufficiently clear 
and intelligible to anyone with a knowledge of the business. 


THE RESISTANCE OF DYNAMO BRUSHES. 


Mussns. B. B. Trspars, L. Lowenberg, and W. G. Burns, students of 
Columbia University, U. B. A., have recently carried out a series of 
interesting experimenta with copper leaf, copper gause, carbon, and 
graphite brushes on dynamos of 35 and 200 Kw. capacity. 


The dynamo upon which tho first series of tests were made was an 
Edison pe Kw. machine, belt driven, and having a oommu- 
tator with 48 segments. It was found that nothing less than 2 lbs. per 


square inch could be used advantageously on the carbon brush, as 
otherwise the voltmeter varied so much as to make it im ble to 
obtain accurate readings. This was also truo of the graphite brusb, 
but not to so marked a degree. From the tests made the following 
conclusions are drawn :— 

1. The resistance of all brushes varies inversely as the current. 

2. The resistance remains nearly constant for increase of pressure 
except at low currents. | 

8. The drop of all the brushes remains almost] constant with 
increase of current (increasing slightly). | | 


‚4. The tangential pull of all the brushes increases with the 
5. The tangential of copper 
6. The tangential pull of carbon V 


his is especially tree at 
one-half and three-fourths speed. With gra the pull increases 
with in current at three-fourths 
7. The tangential pull is decreased considerably when the comma- 
tator is oiled. Та the case of carbon and graphite at low pressures, 
ae po s ES x at half speed the tangential pull 
8. For copper brushes at one- puli or 
friction is considerably increased; at three-fourths speed only very 
slightly increased. For both these speeds the resistance is the same, 
except for low currents. | 
9. Оп а cast-iron apy бо бглу а copper brush is consider- 
ably reduced, while the is about the same. 
10. For gauza and carbon the results at one-half and three- 
fourths are practically the same as at fall 
11. For graphite brushes the pull is greater, the resistance lees 
becomes 


at one-half speed, but at three-fourths speed the pull 
nearly the same as full speed, the resistance still 

12. The brushes ran much more smoothlf, give a much 
steadier drop, and do not spark as much when properly adjusted as 
the carbon and graphite brushes do. 

To determine the contact resistance of brushes on a large com- 


mutator, tests were made on a 200 Kw. dynamo running at 100 
revolutions per minute, and having the following dimensions :— 


Diameter of commutator... - .. 2 feet 8 inches. 
Length [1] [7] eee eee eee 1 » 9 n 
Peripheral speed of commutator feet per 
minute вов eee ees ee6 eee 846 

Number of commatator segments ... .. 268 
Width » n’ ” 

„ centre to centre of mica ... oe 8 li 
Namber of sets of brushes... sss I. 

10 of brushes per set ... m .. 8 


Current was led into the machine by опе set of brushes, passed 
through the coils of the armature, to the top commutator bar, thence 
out through the testing brush. To prevent any drop of voltage due 
to current in the coils, the voltmeter brush had to be placed on the 


aie ныш 
она as 0'3 lb. per square inch for graphite, and 1'3 lb. for carbon, 

ut with the commutator oiled the former pressure for graphite 
caused в , With large currents. 

Oylinder oil is not to be recommended, as it is too thick, resulting 
in lines of scum on the commutator, which increases the resistance, 
and can only be removed by a vigorous application of sene ener. 
On tbe other hand, mschine oil isa jew advantage, as it leaves 
no scum, and reduces the resistance of copper brushes. 

The following conclusions are drawn from these second testa :— 


Р TANGENTIAL PULL. 


Commutator Dry.—1. The tangential pull increases directly with 
the pressure. 

2. The tangential pulls of the brushes, decreasing in value in this 
order: Oopper leaf, copper gause, carbon, hite. 

Commutator Oiled — I. The tangential pail increases with the 
pressure, but not in direct соге 

2. Between the limits of 2 lbs. and 7 lbs. per square inch pressure 
and no current, the tangential pull of copper gauss is slightly greater 
than that of copper leaf; between 3j Ibs. and 15 Ibs. and no current, 
the pull of graphite exceeds that of carbon; between 2j ibs. and 
84 пе оро copper gauze and leaf exceeds that of carbon or 
grap | 

3. The tangential pull of carbon and copper gavse decreases with 
increase of current. 

4. Oilincreases the tangential pull with no current. 


RESISTANCB. 


Commutator Dry.—1. The resistance varies inversely as the current. 
The variation is very large with small currents, but small with large 
currents, approaching a constant resistance as a limit. 

2. The resistance varies directly with the The variation 


is very large with small pressures up toa certain critical point, beyond 


which it is very mall. 

9. The effect of FFC 
with mall curren With increase of current the val point 
becomes more defined and to a smaller ‚ while 


7. The resistance of carbon and graphite brushes greatly exceeds 
that of copper. 

Commutator Oiled.— 1. Cylinder oil increases the resistance of 
күне brushes, especially at small currents; with carbon at тат 
small currente the resistance is increased, but with large currents 
is nearly the same. 

2. Machine oil reduces the resistance of copper-leaf brushes at 
small pressures, and greatly reduces that of copper gause. 
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In conclusion, the authors made comparative tests of the effect of - 


large and small commutators when run at a рва speed of about 
850 feet per minute, and they arrive at the following results :— 


OouPARISON OF LARGE AND SMALL COMMUTATOBS. 


Commutator Dry.—1. The tangential pull of graphite and copper 
leaf is much less with large than with small commutators; with no 
current, that of copper gavs» is slightly less up to 6 lbs. per quare 
inch pressure, beyord which it ie greater; that cf carbon is less up to 
13 Ibs, beyond which it is the same. 

» 2. With small commutators the tangential pulls decrease in the 
arent order :—Oopper leaf, graphite, carbon, copper gavzs (no 
current). 

3. With large commutators, the pull with carbon and graphite 
remains practically constant with increase of current, whereas with 
small commutators it decreases. 

Commutator Oiled.—1. With large commutators oil generall 
increases the pull, while with small commutators (speed 1,580 feet), 
in the case of copper it decreases, except at very small pressures. 

2 With small commutators (speed 1,580 feet) machine oil greatly 
reduces the resistance of copper gauze and leaf—in the case of the 
latter, apeo with small currente; the reduction with large cur- 
rents g greater with copper gauze. Machine oil reduces the 
resistance of carbon and graphite, except with small currents. With 
graphite the reduction becomes less marked with increase of pres- 


sure. 

3. With small commutators (speed 1,580 feet) the tangential pull 
of graphite and copper gauze slightly decreases with inoroase of 
curren’ 


^ Commutator Dry.—1. Graphite: With small commutators and small 
currents the contact resistance is greater than with large commuta- 
tors, but with large currenta becomes nearly the same. 

2. Carbon: With large commutators and small currents, the resist- 
ce is greater than with small commutators, but with large currents 
is only slightly greater. 

3. Oopper Leaf: With 1:4 1b. per square inch pressure, the resist- 
ance for all currenta is nearly the same with either commutator; 
but with greater preesures it continually decreases with large com- 
mutators, wh it remains nearly constant with small commu- 


4. Oopper Gauze: For 1'5 lb. pressure and 75 amperes square 
inch, the resistance with small commutators is but slightly greater 
than that with commutators; bet with small currents the 
resistance with small commutators becomes much greater. 


COMPULSORY WORKS. 


Jm common with other public bodies who obtain Parliamentary 
wers for the execution of their works, electric lighting companies 
. certain dutier, of a more or less onerous nature, to fulfil towards 
the public. Among these duties perhaps the most important is the 
provision of a sufficient number of electric mains for the purpose of 
supplying current to such as require, and are willing to pay, a reason- 
price for the same. 

The rules and regulations with regard to compulsory works are to 
be found in Sections 21—26 of the Schedule to the Electric Lighting 
Clauses Act, 1899. 

Section 21 (1) provides that the undertakers (i. e., the electric 
lighting company) shall, within two years after the encement of 
the special order, lay down suitable mains throughout every street, 
on er of a street, specified in the special order, and shall maintain 


This provision is founded upon Section 19 of the Electric Lighting 
Act, 1882 (45 and 46 V. c. 56), which entities everyone within a given 
area to demand e from the company. 

Undertakers may also be required, by Section 21 (2), at any time 
after the expiration of 18 months from the al order to lay 
mains in other streets not specified therein. Such mains must be 
laid within six months after a requisition in that behalf has been 
served upon the undertakers.. 

As to the rights of persons to make such a requisition (sce Section 


24, infra). | 

It the street is repairable by the local authority, the consent of the 
Board of Trade need not be obtained, but it is provided by Section 
21, ss. (3) that where undertakers sre required to break up a street 
not re ble by the lccal authority, application must in accordance 
with Section 13 of the Electric Lighting Act, 1882 (45 and 46 Vict., 
е. 56) be made to the Board of Trade for their consent. 

Rule 12 cf the rules made by the Board of Trade (1890) providea 
that Where the undertakers under апу licence, order, or special 
Act, desire the written consent of the Board of Trade under 
Section 13 of the Electric Lighting Aot, 1882, to enable them to break 
вр any street not repairable by a 10031 authority, or any railway or 
tramway which they are not empowered to break up under such 
license, 5 Act, application for such consent must be 
made by me , and the memorial must specislly request such 
consent, and must describe accurately the street, railway, or tramway 
which they р propose to acquire power to break up.” 

Section rovides (in effect) that where the undertakers (not 
being the Ic cal authority) are about to lay wires in any street for the 
benefit of any particular person, they shall give а 28 days’ notice to 
all other in that street who might! possibly*be willing to 
take a supply. Апу two or more persons may then make an applica- 


аи а supply, upon whieh the undertakers must lay the necessary 
ma 
The principle upon which this section is founded has already been 
seterrod to. See note to Bection 21 (1) supra. It is important to 
observe that the notice must set forth the effect of the section. 
Section 93 contains provisions as to the penalties, &3., imposed 
upon undertakers who fail to lay down mains. Again a distinct ion 


is observed between the local authority acting as undertakers and 


other undertakers. In the case of ordinary undertakers failure to 
furnish mains involves a daily penalty not exceeding £5, while wilful 
ата revocation of the order as to the 


requisition has been served. | | 

Provisions with regard to the revocation of special orders are 
contained in Section 63 of the schedule to the Act of 1899. | 

Section 24 (1) provides that a requisition to lay down mains for 
5 street shall be made by six or more owners or 
ocoupiers, or by the authority baving charge of the public lamps 
therein. Sach requisition (of which a form can be obtained from 
the undertakers) must be signed by the owners, occupiers, or the local 
authority as the case may be, and served upon the undertakers. 

It is important to notice that whereas only too or more signatures 
are required for the purpose of procuring the laying of mains under 
Bection 22 supra, six or more are required, in order to secure the 
laying down of mains for the purpose of general supply. ö 

Beetion 25 (1) relieves the undertakers from the burden of pro- 
viding and laying down mains, unless they are provided with a satis- 
factory guarantee that the supply taken during the first three years 
shall produce annually a reasonable sum. Such sum must not exceed 
20 per cent. of the ag cost of laying the additional mains, unless 
it is otherwise decreed by the Board of Trade. 


guarantee or security for the payment of 
become due during the first three days. 

Section 25 (3) provides that if the undertakers are of opinion that 
the requisition served upon them is unreasonable, an appeal miay be 
made to the Board of Trade who may— 
Say the requisition is unreasonable, or | 
2) Authorise the undertakers to demand security for a longer 

(3) Specify such sum tage as may seem just. 

y such sum or percen as may seem jus 

All al ferences between the undertakers and persons signing the 

requisition are to be settled by arbitration. 
ction 26 provides that any local authority demanding a supply 

for public lamps may be compelled to execute an agreement bind 
them to take a supply for three years. 


MODERN MACHINE SHOP ECONOMIES. 


Мв. OpEBLIN BurrH, who writes а historical summary of machine 
tool practice in Cassier's Magazine, is an authority in America, and 
has probably broader views on machine tool construction than many 
American writers, who are too much inclined to accord praise to an 
American tool simply because it is American, and in doing this are 
going further than any Englishman who esteems things English 
above all others. In one particular item Americans bave dis- 
tinguished themselves in their self-landatory method. This is the 
lathe leg. The American lathe leg is a doub d spindly affair, 
totally ооа о оар куе s 
concrete foundation. Yet this leg is diy to such uses. It is 
put in its very worst form even to support treadle-worked lathe 
of the amateur, and a very nice little American amateur’s lathe was 
recently shown us by its owner, who, while praising many of the 
details of the lathe, had only contempt for the miserable legs and the 
equally inefficient slide rest. In these two items, and in the 
faulty A bed Americans persist along erroneous lines as stupidly as 
the most ultra-conservative lish manufacturer. 

Fifty years ago, writes Mr. Smith, many lathes had only a power 
feed on the carriage, but none on the cross slide—we presume he is 
referring to American practice—and feeding was done with a sh 
endless chain, but sometimes by the chaser sorew—a fault, by t 
way, of long survival. Mr. Smith condemns the small spindles in 
lathes. This is a point of weakness in American machines. He 
condemns light lathe beds as unfit to check vibration, and has a 


word to sayin favour of the apparent clumeiness of Hinglish box 
frames. 


The early machine tools were cast with architectural featares, 
and a macbine frame has even been copied from a grape vine arbour, 
grapes and all. We don't think this was ever done in England, but 
we do know that to-day, in London, there are pumps sold fly, we 
admit, for country house work, in which the frame is a sort of 
aborted Gotbic design, and so designated. Most of the modern 
American tools, however, have. put away all semblance of such fan- 


884 


THE ELECTRICAL REVIEW. [vol 46 No. 1,161, Ёюввоавт 23, 1900. 


tastic ideas, and generally are of good design, always excepting the 
tilly lathe leg, which is sometimes claimed as good, because it spreads 
the base of the machine. But surely four straight legs would do the 
same, and would have a plain and mechanical appearance. 

We must say that the English lathe, with its hardened spindle, 
good slide rest, flat bed and sure support, is substantially a far better 
working tool. It might be improved by the addition of some of the 
natty details of the American machine, but in its broad features it is 
far abead. It is not, indeed, so much in standard machine tools that 
Americans have excelled. It is in the automatic tools, those 
machines, useless except for their one particular duty, that they have 
scored well This Mr. Smith illustrates by citing the rough castings 
for mowing machines, in which all hcles are bored, and, where wanted, 
tapped, simultanec«sely in a special multiple drilling machine. Such 
machine sides are thus rapidly produced within tolerable limits of 
ое practically interchangeable, and, of course, cheaply sale- 


a 

Mr. Smith rings the changes in a curiously ambiguous manner 
between the advantages of the system he eulogises, with ite cheap and 
unskilled labour, and, three paragraphs ahead, clean, attractive, 
intelligent labour, and again, ‘a contented, yet ambitious personnel," 
and having used one French word where its use was permissible, he 
proceeds to use, quite unnecessarily, another one, to wit, materiel, that 
would have given better sense in plain English. We fear that in 
writing mags sine articles some writers aim so much a£ effect as to 
give impressions which have an air of unreality. 

At the moment the very considerable influx cf American produc!s 
has given a perhaps undue prominence to American systems of 
manufacture. That these are good no one will deny, but it is open to 
doubt whether the very fault in ourselves that has laid us open to so 
much American criticism is not fally as much a feature of American 
manufacturers. Several complaints have lately reached us of the 
scornful manner in which the slightest bint is received as to possible 
improvements. These are flatly refused, on the, perhaps, very good 

в that would-be customers may take it or leave it" if they 
don't like it, and we believe that the end has not always been “ take 
it.“ Adherence to standards is good to a point, but the methods of 
American grandfathers are no more likely to lead their grandéons to 
fortanes than has been the case on this side. As with ourselves, a 
certain class of faults becomes ,and nothing will persuade 
an American he is wrong. The lathe leg is one of these; the slide reet 
and miserable tool posts ate others. Both are perpetuated by tender 
materials, and a careful survey of American successes seems to show 
that they have done well in brass working machines, for there is no 
difference in texture of brass as there is in cast iron. But where our 
naturally harsher materials have had to be tackled, the success is less 
marked and, apart from tools, other American productions are chiefly 
succeagsfal when the quality of durability is of less moment than some 
other quality. 

We believe the neat and convenient details of many American pro- 
ductions may well be imitated by our own makers, and that a com- 
bination effect, avoidiog vices and embodying virtues in a well 
thought ont manner, will ultimately characterise the production of 
both countries. Where, for example, can be procured reasonably 
accurate tools like squares, callipers, and the like to compare with 
American prodactions? No one here makes a speciality of these 
articles, for which there must be a ready sale at а good profit at half 
the prices charged for them. Then, how many are seriously tackling 
the question of overhead electrical equipment in this country in the 
provision of the gan-metal ears, insalators, and trolley wire hangers 
now being used in thousands? There is an enormous field for capital 
investment at this moment practically unoccupied and ready to be 
filled by anyone who will manufactare overhead equipment, to name 
one class of work alone, on American shop methods. 


ELECTROSTATIC MEASURING 
INSTRUMENTS. 


WE reoently published a letter from Mr. G. L. Addenbrooke 
calling the attention of our readers to an idiostatio electro- 
meter designed by him, which gives very satisfactory results. 
As a matter of fact, the design of electrometers lends itself 
much more completely to calculation, and the behaviour of 
any given pattern can be much more accurately predicted 
than is the case with any of the ordinary direct-current 
instruments, such as galvanometers, voltmeters, &c., and no 
great advance is to be expected in existing forms, except in 
the convenience of the mechanical arrangements, or by some 
entirely new de Therules for the best proportions to be 
given to such instruments were worked out very completely 
some years ago at the Oentral Technical College in Exhibi- 
tion Road, and the well-known Ayrton-Mather instruments 
were the outcome of the investigation. We do not ворроєе 
that the limit of sensibility has been reached either with the 
Ayrton-Mather or the Addenbrooke instrumenta. Indeed, it 
is clear that Lord Kelvin's multicellular pattern or the 
учо кшн instrament could be a for labora- 
tory purposes of greater sensit iveness than resent were 

required, while the general proportions and deign of the 


Addenbrooke instrument are not the best possible from the 
point of view of sensitivenesa. 

As to the present degree of sensitiveness of such instru- 
ments, we have seen a fairly ко Ayrton-Mather instru- 
ment which gave an angular displacement of 7° with 4 volte, 
so that 1 volt would produce an angular displacement of 
about one-fourth of a minute, an easily observable quantity. 
This potential difference is mentioned by Mr. Addenbrooke 
as being possible to detect with his instrumente, so that the 
two seem to be of about the same order of sensitiveness. 
Such a test is, of course, а very imperfect mode of com- 
parison, ав the distance between the plates, the oscillation 
period of the movable system, the resistance of the suspen- 
sion, ate equally important quantities in comparing two 
designa, but as sensitiveness seems to bea ишер object 
with Mr. Addenbrooke the comparison may be made | 

The idiostatic electrometer is rapidly establishing itself as 


the only satisfactory instrument for alternating voltages, and 
if the mechanical difficulties due to the small value of the 


forces can be surmounted, soft iron and hot wire instruments 
should disappear. Mr. Addenbrooke’s instrument is not 
intended, apparently, for anything but laboratory work, and 
does not at first sight appear to be an exceptional instru- 
ment of its class. 

We wish someone would write a small book on electro- 
meters. The electrical problems connected with them are 
too complicated, perhaps, for anything but spproximate 
treatment in a popular work, bot the mechanical problems 
are simple and attractive. Some account of Lord Kelvin's 
earlier work, and of the abeolute and quadrant electrometers, 
is found in all text-books, but there must be many points of 
interest connected with the later multicellular instrumenta 
which are not commonly known. The large quantity of infor- 
mation existing at the Oentral Technical College on small 
irregularities due to the springs in the absolute electrometer, 
and the methods of avoiding them, is only partly published, 
and we imagine that Prof. Barton, of Nottingham, might 
have much to вау on bis idiostatio instrumenta used in the 
measurement of the propagation of eleotrical waves along 


wires. 

Mr. Addenbrooke's application of his electrometer to 
measuring the alternating voltage of a telephone circuit is 
curious, since the instrument appears to be unsuited to the 
purpose. The charge conveyed to a moving vane or needle 
through a suepension strip is 80 greatly affected by the resist- 
ance of the strip and the frequency of the alternations, that 
the indications of the instrument must be difficult to 
interpret. For example, a needle whoze capacity is 10— 
(Mr. Addenbrooke's figure) charged through a strip whose 
resistance is 10" (10 ohms) with a frequency of 800 a 
second (about the frequency of the third upper partial of the 
male speaking voice), is charged only to one-fiftieth of the 
impressed voltage. With such a frequency as 800, the in- 
ductanoe of the strip (which may be 100 to 1,000 units) 
would not materially affect the point, but with & түе 
of 8,000 ‘the inductance will algo begin to tell. In the 
instrument used by Prof. Barton the vane is not 
through the strip, and this source of error is avoided. The 
bie are, moreover, are во „that such an instrument 
as Mr. Addenbrooke’s would bly give no indication at 
all, though it might be equally sensitive with Prof. Barton's 
to steady potential differences. Probably Mr. Addenbrooke's 
strip has not such a high resistance as 10 ohms, while the 
telephone currents would have components of a frequency of 
about 200, во that a deflection is to be expected. The instru- 
mor оты, might clearly be very misleading if used for 
such work. 


NORTHERN SOCIETY OF ELECTRICAL 
ENGINEERS' DINNER. 


THE last annual dinner of the Northern Society of Electrical 


Engineers, as such, was held on Friday evening last at 
the Grand Hotel, Manchester, the President, Mr. S. Z. 


de Ferranti, occupying the chair. About 55 gentlemen were 
nt, among whom were Prof. S. P. Thompson, Dr. 
ioolson, Messrs.  Browett, Olirehugb, Cowan, Marr, 


-—— - 


— 


engines.” 
France). Dated February 5th. (Complete.) 
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Raworth, Taylor, and Wordingham (members of the Council), 
and Mr. S. Joyoe, hon. secretary. 


Atter an excellent dinner, accompanied by selections rendered by 
agtitar and mandoline quartette, the loyal toasts were duly honoured, 
and the President expressed regret at the absence of Mr. Alex. 
Biemens and Prof. Perry, quoting a humorous letter of apology 
written by the latter. 

Prof. Тномрвон toasted the Society and its President, remarking 
that he had known Mr. Ferrsnti 20 years, and he did not seem a year 
older! The Professor 5 the Society on its own youth 
and vigour and on the excellent papers which had been read before 
it The election of Sir Michael Foster and Mr. Mather to Parlia- 
ment was of favourable import to the electrical industry, in view of 
the comprehensive schemes of power distribution now on foot. 
Expressing a hope that Mr. Ferranti, who is about to take up 
residence in London, would rejoin the Council of the Institution of 
Electrical Enginesrs, Prof. Thompson concluded with the statement 
that he was “a jolly good fellow ”—а sentiment which the company 
promptly set to music. ! 

In his reply, the Prammer said that the keynote which Prof. 
Thompson bad struck was that of Proaness, which was exemplified 
by the amalgamation of the Society with the greater Institution. 
The decision to take this step was practically unanimous. The power 
of the Institution must be made equal to that of the Civil Eagiacers, 
and wo must be ive in pushing forward ite interests, which are 
ve there was no doubt that electricity was the thing of the 

ure А 

Mr. HART Ермонрв, in proposing “ The Profession, dwelt on the 
advantages of social intercourse, in removing trade jealousics ard 
disseminating the fruits of experierce. The toast was coupled with 
the name of Mr. Hammond, who represented all sides of the pro- 
fession, and was accorded choral honours. 

Mr. НАммонр, in his reply, referred to his Suoday-school days, 
whereas the audience was much delighted. But the speaker was in 
solemn vein, and dwelt on the awe-inspiring nature of the mysterious 
agency which electricians control, exhorting the members to do their 
duty if they wished well to the industry. 

Mr. Казговтн, in proposing ‘The Visitors,” congratulated the pro- 
fession on the state of business, expressing the opinion that American 
competition was now over for some years to come. 

Prof. THOMPSON, whose name was coupled with the toast, promised 
on behalf of the Council of the Institution to caltivate the interests 
và Ше members, and stated that the following papers would shortly 

" Therapeutics," by Dr. H. Lewis Jones, of 8+. Bartho'o- 
mew's Hospital. 

“Electrical Equipment of Men-of-War,” by О. E, Grove, of the 
Thames 1ron Works. 

“Long Distance Transmission of Power,” by Prof. Geo. Forbes; 
and “ Dynamo Construction,” by W. M. Mordey. 

It was also announced that arrangements are being made to hold a. 
[soci meang o English and American electrical engineers at the 


on. 

Dr. Hopzinson, President-elect of the ner Manchester Branch 
of the Institution -of Electrical Engineers, proposed Technical 
University, of Montreal ¢ debe share of the 3 ес 

versity of Mon to the en epartment 
of the Manchester Technical Institute. " 

Dr. Nroorson, in reply, said that we in England were behind the 
times in traction, telephony, the heating of houses, and technical 
education. As regards the first, the American types of "traction 
engine,” judged b a reg standards, were of the most crude dessrip- 
tion, and it was absurd to suppose that English engineers could not 
beat them. After referring to our inefficient telephone systems and 
our barbarous methods of warming houses, Dr. Nicolson stated that 
technical education here usually consisted of teaching elementary 
mechanics to school boys, and 90 per cent. of the products were 
useless in competition with foreign nations. The men must be got 
when they were older, even after they had attained to positions of 
responsibility. Heads of firms must be brought to realise the import- 
ance of affording facilities to their staffs to conduct experiments and 
researches in properly fitted laboratories ; the brief description which 
followed of the proposed equipment of the Manchester laborato: ies 
left no doubt as to the importance of the work for which they are 
intended ; all who wish to carry out technical investigations will be 
welcomed to perform them at the Institate. 

The ings were then terminated by the National Anthem. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


ИВИ PATENTS.— 1900. 


Compiled expressly for this journal by W. P. Тномрвон & Co. Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


2,231. Telephone ear instrument holder.“ A. H. Stamr. Dated February 


2,260. “ Improvements in electrioarc lamps.” H. Bremer. Dated February 


5th, (Complete.) 


“ Improvements in or relating to electric 


ition devices for explosion 
A. J. Bout. (La Societe Anonyme des 


otenrs et Voitures Aigle,“ 


weather.” 


9,982. 1 in dynamo-electric machines.“ G. DALEN and A. 
Hv. rvisr. ated February 5th. (Complete.) (Date applied for under 
в Act, 1883, Section 108, July ith, 1899, being date of application in 
wW en. 

2,997. “Method of transforming alternating into direct currents and vice 
versi.” D. Cook. Dated February 6th. 

2,310. "Improvements in the application of electric lamps to dentists and 
like mirrors.“ J. H. Murray. Dated February 6th. 

2,840, “Improvements in telephones." E. Ducretet. Dated February 6th. 
(Complete.) 

2,856. ‘Improvements in apparatus for regulating the electric lights on 
theatre stages." Simmens Bros. & Co., Limiten. (Siemens & Halske Aktien 
Gesellschaft, Germany.) Dated February 6th. (Complete.) 


2,957. "Improved electro-magnetio bell signalling apparatus.“ SIEMENS 
Bros, & Co., Lro. (Siemens & Halske Aktien Gesellschaft, Germany.) Dated 
February 6th. Complete.) 


2,866. "Improvements in the production of filaments for electric incandes- 
cence lamps." A.RounsLErr. Dated February 6th. 

2,970. “Improvements in means for maintaining a constant speed of a driven 
shaft, electric generator, spark generator, or other revoluble part." G. C. 
DvMoNp. (H. N. Motsinger, United States.) Dated February 6th. (Complete.) 

2,884. "Improvements in or relating to alternate current distribution." 
W. M. Moapry. Dated February 6th. 

2,407. A combination trolley pole catcher and rope bolder.” 8. C. CASHEL, 
Dated February 7th. | 

2,409. “Improvements in electrodes or electrical conductors.” 
Dated February 7th. 

2,478. "Improvements relating to electric arc lamps.” 
Dated February "th. 

2,518. “ Apparatus for recording without friction the indications of electrical 


and other measuring and indicating devices" A. Ecxstein and H. J. Coates. 
Dated February 8th. 


H. A. KENT. 
E. C. Marcar. 


2,520. ‘Improvements B to incandescent electric lamps.“ W. J. 
Martin and M. Lachman. Dated February 8th. 

2,548. “Improvements in and connected with primary batteries.” B. W. 
Maqvay, Dated February 8th. 


9,5144. ‘Improved means of making electrical connections to carbon elec- 
trodes.” H. BAKER. Dated February 8th. 

2,549. “Improvements in contacts for electrical alarm bells.” 
Dated February 8th. 

2,590. “Improvements in conduits for gas, air, water and like pipes, and elec- 
tric wires." R. D. KIuBALL and A. A. McKenzie., Dated February 9th. 

2,595. “Improvements in electrical, storage or secondary batteries.” 
Baxter and C. Baxter. Dated February 9th. 

7,012. “Improvements in railway light signalling apparatus for use in foggy 
Siemens Bros. & Co, LixirTED. (Siemens & Halske Aktien 
Gesellachaft, Germany.) Dated February 9th. (Complete.) 

2,621. A new or improved safety device for electric lamps." 
and E. Ruustaat. Dated February 9th. (Complete.) 

2,629. “Improvements relating to pocket magnetic compasses.” R. Happane 
(J. E. Whiting, India.) Dated February 9th. 

2,008. * Improvements in Röntgen ray apparatus and in interrupters applic- 
able for use connection therewith or for other purposes.” J. M. DAVIDSON, 
Dated February 9th. - ; 

2,689. “ opravene its in and relating to telephonic apparatus.“ G. BLAxck, 
S. Symons and A. P. B. Lorrus. Dated February 9th. 

2,641. "Improvements in electric traction on the road contact system.” J.J. 
STEINBACH. Dated February 9th. 

2,662. ‘Improvements in brush holders for dynamo-electric machinery." 
THE LANCASHIRE DyNAMO AND Motor Company, І1мітЕр, A. P. Woop and R. 8. 
McLeon, Dated February 10th. 

2,670. "Improvements in the production of vacuum bulbs for electric incan- 
descent lamps.“ G. Т. HutcHinson and H. K. PackaRD, Dated February 10th. 

2,684. “А non-sparking (or sparkless) current collector for electric tramcars 
or other electric motors where bare supported mains are used." N. ROBINSON, 


J. KUNST. 


A. W. 


А. RousrRAT 


Dated February 10th. 


2,691. 
10th. 

2,700. “Improved method of and means for indicating speed or current 
frequency of electric generators.“ R. D. Мьнѕном. Dated February 10th. 
(Date applied for under Patents, &c., Act, 1883, Section 108, July 12th, 1899, 
being date of application in United States. (Complete.) 

2,702. Improved electro-magnetic brake dynamo and meter," E. Н. RIETER, 
Dated February 10th. 

2,708. ‘Process and apparatus for electrolytically impregnatin 
fabrics of all kinds by means of metallic salte.” A. ре Castro and Н. 
MANN. Dated February 10th. (Complete.) 

2,710. “Improvements in eleotricity meters.” 
Fricker. Dated February 10th. 

2,712. ‘Improvements in telegraphic apparatus." J. A. DxAnLOVE and 8. G. 
Brown. Dated February 10th. 


"Improvements in electric cables.” Н. EpxuNps. Dated February 


textile 
e BCHLO- 


W. M. Мовркү and G. C. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 829, High Holborn, W.C., and at Liverpool, Manchester, and Birming 
ham, price, post free, 9d. (in stamps). 


20,802. improvements in and with surface contact raliway systems 
and in apparatus for use therewith.” The British Themeon-Houston Д 
Dated September 7th, 1897, Electric railways an 
tramways on a road contact system with electro-magnetic switches. Relates to 
means for reversing the car, for maintaining the circuit when the motors are 
cut out, and for changing the connection of the battery which operates the 
road switches, Permanent way : Conductors, switches.— The vehicle is reversed 
by the arrangement of line. The road contacts are omitted on the straight 

rtion, and are nfade broader on the curves to ensure contact with the col- 
ectors. A turntable may be used instead with the road contacts thereon. To 
maintain the circuit on the vehicle, a pair of extra contacts are placed on the 
driver's switch, so that the battery can supply current to keep the road switch 
thrown. A switch reverses the connection of the battery putting it into con- 
nection with the return studs instead of the supply studs. This is done by a 
tappet on the rails, which acts through a bell-crank and pawl on the vehicle to 
throw over the switch arm. 8 claims. 


20,821. ments in electric signalling apparatus and olromits." Е. М. 
Owen, C. N. Will and F. H. Donaldson. ie Beptember 7th, 1897. Relates 
to electric signalling apperatus for communicating between a central station 
and a number of separate stations, such as the principal room, &c., of a hotel, 
school, steamship, store, &c., and the private rooms, class rooms, &c. The 


arrangement of contacts in circuit, &c., are shown in diagrams too complicated 


for purposes of abridgment. 6 claims. 


‚ Sr ir inim electric tramway and electric transmission of powor 
ale C. W. d. Little. “pated September 7th, 1807. In those systems of 
lec tric tramways or electric transmission of power, in whioh the drop of poten- 
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tial in the return circuit is controlled by a * booster," an automatic regulating 
appliance for the booster is used. A conductor between the points to be regu- 
lated contains an electro-magnet switch, which connects a source of power to & 


шон; and this motor regulates a resistance in the field circuit of the booster. 
claims. 


20,696. , Improvements la dynamo-slectric machines and motors." 8. б. 
Brown. Dated September 8th, 1897. Sparking, preventing, field magnets. To 


prevent sparking at the commutator, due to distortion of the magnetic field by 
armature reaction, the field magnet is constructed in two magnetically distinct 
parts arranged one within the other, and excited by coils wound round each 
pair of adjacent limbs. The extremities of the part are expanded into pole 
pieces which are wider than the poles of the inner part. In machines liable to 
great variations in the load an additional pole is provided between the limbs of 
ihe inner part of the field magnet. 15 claims. 


20,732. "'improvements in or relating to electric signalling apparatus fer 
raliways." G. Р онаа: Dated September 9th, 100. Relates to instru- 
ments placed on engines and in signal cabins and connected by suitable 
means. A disc is secured on a spindle which carries a polarised armature 
moved in one direction or the other by the currents through the coils. Coloured 
segments or other signals on the disc can thus be exposed behind openings in 
the casing. The motion of the disc is limited by the shoulder coming against 
the stop, and the disc is held in either extreme position by a detent operated by 
the magnet and released when the current is interrupted. The current can 
therefore be broken and re-made to operate the repeating disc any number of 
times without altering the main signal. A contact breaker is provided to enable 
the signalman or engine driver to operate the disc &s required. In the upper 
part of the casing there may be fitted a second disc for indicating whether 
sidings or branches are open. The disc has a white segment, which may be 
exhibited behind either of two openings in the case, and is covered when in 
the normal position. When а current is sent through the magnet the disc is 
moved in one direction or the other, and when the current is broken a perma- 
nent magnet restores the disc to the normal position. The movement of the 
disc is limited by stops striking the arm. This arm is raised each time a cur- 
rent is passed, so as to clear the central stop, bnt it cannot be moved clear of 
the other stops. 6 claims. | 


20,761. “improvements in the generation and distribution of oleotricity by 
means of alternating currents and apphances connected therewith.” L. B. Atkinson. 
Dated September 9th, 1897. Relates to alternating current systems. An 
induction motor arranged in the circuit is driven in some cases above 
synchronism to serve as the generator, the alternator being used only to impress 
the required number of periods. In other arrangements, the induction 
machine may be used only to supply the idle or lagging current. The ioduction 
machine may be arranged at the generating station or at a distance, and may 
be driven separately or by another induction motor, suitable gearing being 
used. The machine may be connected to the circuits directly or through 
transformers, and be used with single or polyphase currents. Regulation is 
effected by inserting suitable resistance or capacity, or varying the relative 
speeds or the relative number of poles to the machines. 8 claims. 


20,834. ‘improvements in aro lamps.” J.D. F. Andrews. Dated September 
10th, 1897. Relates to arc lamps with solenoids acting directly on the upper 
carbons. In one arrangement the upper carbon is attached to an iron core 
which slides in a tube closed at the top to cbeck its motion. The tube is 
surrounded by a series solenoid. The tube may be of glass, with an arc- 
enclosing globe formed on it, and supporting the lower carbon. Or the tube 
may be of brass, attached air-tight to the globe. The globe may be exhausted 
or contain any gas In a focussing lamp the iron core is connected by cords 
with rods which slide in guides and carry the arc enclosing cylinder and lower 
carbon, the core being the heavier. An inner cylinder, preferably of mica, 
lessens the deposit on the cylinder. The solenoid may be enclosed in iron, or 
wound on an iron tube. In modifications, a tube partly of iron may carry the 
upper carbon and move over a tixed solenoid; or the tube may be fixed, and the 
solenoid movable with the carbon. The iron cores or tubes may be thickened 
at one end and the movable parts may be counter-balanced by weights, or 
opposed springs. 4 claims. 


20,646. ements in accumulators or secondary hatt and in means 
for кыр! same." A. Muller. Dated September 10th, 1897. Consists of 
a method of suspending cells in cases so that they may be carried on electrical 
tramoars or other vehicles. In one form each cell is formed at its upper end 
with outwardly bent projections which rest on insulated longitudinal carriers, 
which in turn rest upon supports fitted in the box or casing, and having cut- 
away parts serving as drip edges for any spilt acid, which flows to the sloping 
bottom of the casing and is carried away through the hole. The walls of the 
casing are covered with glass p'ates. Instead of resting directly upon the 
аро the cells may be of ordinary shape and have fitted around their bottom 
and sides U-shaped hooks, the projecting upper ends of which rest on the 
supports. In another modification, the supports are near the bottom of the 
casing and the bottom corners of the cells rest on them. In another modifica- 
tion, supports are arranged transversely to the casing so that several cells are 
supported in line across the casing as well as along it. The cells themselves are 
covered with projecting studs which keep them spart and away from the casing. 
The casing has a cover. 9 claims. 


20,866. “improvements in and relating to primary batteries for light motive 
or and like purposes.” W. Dockor and Q. ven Struwe. Dated September 10th, 
897. Batteries are provided with means for supplying and discharging the 
electrolyte, and for raising and lowering the plates out of and into the electro- 
_lyte ; consists of a casing divided into two parts by a longitudinal partition, and 
further sub-divided into separate cells by partitions. Apertures at the bottom 
of each cell communicate with a longitudinal groove іп a revoluble plug. When 
it is desired to fill the cells, the cock is closed and the liquid is run from a vessel 
through the grooves and apertures in.o the cells. The plug is then turned 
through a half revolution, and the vessel may then be emptied through the port 
and cock. To empty the cells, the plug is turned to the former position and the 
cock is opened. Instead of a plug for each group of cells, one plug with two 
ves may serve for both. In the modification, apertures are made at the 
ttom of the partitions, and in each aperture is fixed a soft rubber tube, in one 
end of which is fixed a hard rubber tube, on which is a collar connected by а 
rod toa common rod. By moving the rod, all the tubes can be turned down to 
lie horizontally in the cells, so that they are all placed in communication with 
each other and may be simultaneously filled or emptied. The plates are fixed 
to an insulating plate which is suspended by straps over a shaft and balanced 
by a counterweight. By operating a crank connected to the shaft the plates 


are raised or lowered as required, and their position may be indicated on a dial 
оп the casing. 4 claims. 


20,993. ''(mprovemonte in for working eleetrio tramways by means 
of andergroand eables." C. erit Dated September 11th, 1897. Relates to 
collectors for use with a system such as is described in Specification No. 14,647, 
A р. 1893, in which road contacts are raised and lowered during the passage of 
the vehicle. The long collector is made substantially in two parts, each hung 
from the bogies and widened towards the centre so as to cover the road contacta 
when rounding curves. The parts bear on a fixed bar with rolling, sliding or 
other electric connection, and properly curved to allow for the swing. The 
ends are turned up to ride over the contacts and carry insulated ramp pieces 
which depress pegs when the vehicle passes. 'The collector is supported by 
springs in brackets attached in various parts of the under frame, and the 
collector bar is preferably made of channel section of steel, faced on its under- 
side with phosphor bronze. 8 claims. 


21,623. ''improvoments iu cleotric connecting devices applicable to lamphold 
wail pings, and the like.” С. L. R. E. Menges. Dated September 21st, 1897. 


р 
the body. The case is shouldered, threaded, and provided with a nut to hold a 
shade; it may be dispensed with. Such lampholders may be provided with 
switches, In one arrar - «6 a stepped insulating strip slides diametrically 
through the casing a - hich are slotted to receive it between the two 


2 


contact studs, so that, when the thicker part of the strip is pushed into the 
holder, the lamp is lifted out of contact with the studs. In another arrange 
ment a rotatable insulating strip is interposed between the contact studs 
lamp; it carries contact pieces, which connect the studs and lamp when ij 
turned to proper positions. Wall couplings are constructed similarly to 4 
lampholders, with plugs similar to lamp caps. The body of the holder may 
made with & flat base and carry strips, the socket being provided with 1 
extensions to slide on these. Three-wire connections may be made by pl 
the socket and pins in one circuit, or by providing three contact studs. F 
cut-outs may be constructed similarly. 5 claims. 


21,668. “improvements in insulators for telegraph and liko wires.” мў 
Dated September 22nd, 1897. An insulator for telegraphic and other pur 
consiste of a glass or other disc held between shouldered wooden discs in 
arms of a fork bya bolt. The fork is secured by a screw to the cross- 
other object. A wire and a binding-wire are held in a groove in the insul 
One side of the fork is extended to form & 1 catch for the 
8 attached to a side wall the fork is replaced by a central screw 
9 claims. 


21,794. “improvements la secondary clectric batteries or accumulators.” 6. 
Hart. Dated September 82nd, 1897. The grid is formed with cells in 
facing alternately in opposite directions, and backed with a lattice аттар 
ment. In casting the grid, parts project at right angles from the plate, andi 
subsequently turned dowd to form claws to aid in holding the active ma 

in place. 3 claims. 


21,814. “improved device for deriving weak currents from mala current 
duotors." М. Sickel. Dated September 28rd, 1*97. Relates to switches 
obtaining weak currents from main conductors. A resistance is arn 
across the mains, and the conductors for the weak current are connec: 
intermediate points of the resistance, the resistance has intermediate 
connected to a pair of contacts, Another pair of contacts are connected 
branch circuit, e.g., à house telegraph. On operating the push the main civ 
is first сорса by the push contact, and then contact is made at the 
contacts, 2 claims. 


21,818. ‘improvements in slestric are lampe." Т. E. Adams. Dated, Sept 
ber Brad, 1897. Relates to a clutch lamp, which consists of a casing ha 
hinged side portions and carrying a guide tube, rod and box, and a globe обу 
The globe is provided with а top ring carrying a net, and is supported by & 
adjustably secured to the box by a clamping screw, a shoulder limiting 
downward movement of the globe when the screw is slackened. An ash t 
hinged and locked to the ring. The upper carbon is carried by an arm 
crosshead provided with guide rollers, a box to contain weights, and a ol 
blade. The crosshead is hung by a chain on a pullcy, the other end ot 
chain carrying a rod and the TUNER carbon-holder. This is loose, and 
lower carbon is held against a fixed guide by a roll on pivoted links. The Ы 
is engaged by a clutch connected by a heavy link with an arm of the arm 

of the regulating magnet. A yoke is connectcd with a link, and has an 
which may bear on a fixed stop. A pin in the yoke carries one jaw: the 
jaw is supported by a part of the yoke, so that it is pressed against the 
when the linked end of tbe yoke is raised. The regulating magnet is a s 

bar secured to the top of the casing, and provided with three pole-pi 
Series and shunt coils are connected so that the two end pole-pieces are m 
netised alike, oppositely to the middle one. The middle one carries a ku 
edge and side arms to engage a steel strip and another knife-edge on the ate 
ture: the armature is thus supported, and the edges are held together mags 
ically. The ends of the armature are near the pole-pieces. To compensate 
temperature variations, the lower end of the armature is divided obliquely 
the main portion, and is connected with the latter by along brass strip.“ 
lower end of this strip is pivoted to the piston rod of an air pot piv 
and spring supported on arms on the magnet. When not in action, the 
lamp is shunted by a small resistance, carried by the armature, which 
makes a contact at the top of the lamp. This resistance is larger than thei 
the series coil and carbons, in order that the lamp may start when curren 
supplied. 24 claims. ‘ 


21,838. “Ani appliance for facilitating reference to business names 
addresees part for tolephonic purposes." Е. Неме. (J.D. Browning.) 04 
September 28rd, 1897. An appliance for facilitating reference to bust 
names and addresses, especially those of telephone subscribers, com 
a stand or wall bracket to which cards bearing the necessary informa 
are secured by means of eyelets and strings, or laces. The bracket ma 
made of pasteboard or other suitable material, strengthened by metal b 
the ends of which serve as hooks for attaching the bracket to a wall; \ 
jections on the bands pass through the pasteboard, &c., and form stops. 
sides of the bracket taper upwards to allow the front to be inclined. In ano 
form of bracket, the back ейде of every card isheld within a folded strip of 
or other material, which is hinged to the bracket. Thin leaves, for editi 
information, may be secured to the bracket independently of the cards. i 


margins of the cards are utilised for indexing purposes. 4 claims. А 


21,861. ''improvemente in and relating to eleotro-motors for driving oentrü 

umps." А. F. Spooner. (Societe Emile Salmson et Cle.) Dated Se 
29rd, 1897. Relates to motors for driving centrifugal pumps direct, the 
being to keep the discharge of water the same when the lift varies. Inc 
in the shunt circuit of the field magnet coils is a liquid resistance, the out 
from which is unchecked, while the in- flow is controlled by a valve connect 
the differential pistons. These are connected to two pipes, having tapered 
funneled ends respectively, in the pump delivery, so that when the flow iz 
delivery is too small the valve closes, the water falls, increasing its resis 
and the speed of the motor therefore rises. Similarly, when the flow 
delivery is too great, the speed of the motor falls. In orde: to avoid shi 
the brushes for these changes of speed, armature reaction is obviated b 
&ction of coils in series with the armature wound in recesses in the Pole. ЕА 
4claims. 


21,961. “improvements in and relating te electrical alarms." R. Hetta 
Dated September 24th, 1897. Relates to an electrical contact, applicab 
windows, doors, drawers, &c., which is adapted to comp'ete a circuit thro 
alarm bell when the window, &c.,is opened. The wiresfrom the bell ош 
connected to two plates fixed to one of the window sashes, these plates i 
disconnected, when the window, &c., is closed, by the other sash, ; pre 
back the spring pin which carries the bridging contact ring. When 
window, &c., is opened the pin is released and the alarm circuit is closed b 
ring making contact with the plates. 2 claims. 


21,974. "'improvemonts lu or rolating to oleetrio tolephomes."" Т. 9 
Dated September 25th, 1-97. Relates to improvements in the invention 
cribed in Specifications No. 13,367, a.p, 1891, and No. 10,250, A.D. 1895. The 
pbone stations sre provided with a number of lines corresponding t4 
number of instruments and a common return or signaling circuit. Ome И 
each station is connected to tbe Jever and the other lines are brought 
mu tip'e point switch, the lever of which is connected tothe Morse calling 
The battery is arranged in circuit with the microphone and primary « 
induction coil, but also is shunted through the receiver When the coin 
cating circuit is complete. Any number of pairs of subscribers can tbe 
nected simultaneously, as the common return wire is cutout on complet 
communicating circuit. 2 claims. 


22,082. “Manufacture ef insulating material for electrical purposes. 
Beadle. Dated September 25th, 1897. Insulating compositions are tonn 
mixing with “ viscose” bituminous matter, such as tar, Pitch, or 
bituminous coal, and evaporating the solvent. 1 claim. 


22,082. Improved detachable securing meobanism for eteotvrie 
lamp shades." P.P. Adolph. Dated September 25th, 1897. Relates jeer 
incandescent lamps. Adapters, such as that shown in section, are used 
port shades or refiectors. The shade or reflector із held between a «c 
other metal socket and cap which are secured on an insulator by two 
These parts form one electric connection, and a central bolt is the other 
cap is placed iu an ordinary lampholder, and a COME E ORO DRE lamp 

socket. The construction permits damaged parts to be replaced. 2 claiin 
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and the South Foreland lighthouse. But assuming every 
lightahip and lighthouse round our coasts were supplied with 
the system, how much would that represent in dividends ? 
We fear very little. Of coarse, if such an organisation as 
Lloyds, or even our own Admiralty, were to take 
up wireless telegrapby, the outlook, from the share- 
holders’ point of view, would be distinotly better, but 
in the original negotiations with Lloyds, we believe, 
certain difficulties arose which apparently have not been 
overcome. One serious obstacle against a rapid dev-lop- 
ment of wireless telegraphy seems to be that a skilled 
supervisor is required; for instance, if the Wireless 
Telegraph Oompany were to make apparatus to sell to all 
comers, the probability is they would do a large business, but, 
as far as we can learn, they do not care for the apparatus to 
go out of their hands, or, put in another way, they do not 
care to supply apparatus unless they supply a supervisor with 
it. Unless some very great modification of such methods 
is adopted, we doubt whether the business will ever be of 
much magnitude. There are many conditions to which 
wireless telegraphy is admirably adapted ; for giving a rapid 
interchange of intelligence between groups of islands where 
a submarine cable would be impracticable it would be of 


‘great use, and in time of war it would be of the greatest service 


in preserving communications between outlying bodies of 
men and a main army. In the case of the beleagured towns 
of Kimberley, Ladysmith and Mafeking, the ability to flash 
news at all times and in all circumstances to an advancing 
army wonld have been of incalculable value, but the 
ignorance ог crassness of our War Office prevented the 
deapatch of the material necessary to form complete 
wireless telegraph beta. Had such been sent out at a time 
D 
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when active hostilities had not commenced, they might 


have had some effect upon the course of events. We do 
not pretend to have sufficient knowledge to enable us to 
criticise War Office methods on matters of guns and disposi- 
tions of men, but if these are dealt with in a manner similar 


to that in which it treated one of the most promising in- 


ventions of modern times, then the safety of the country 
demands some sweeping changes in Pall Mall. 

The later experiments in wireless telegraphy tend to show 
that one of ita most useful spheres of operation is a maritime 
one. We do not know what the official pronouncement of 
the Admiralty is, but presumably the officials of that institu- 
tion attach some value to the system, for negotiations have 
been going on between the Treasury and the Wireless Tele. 
graph Company for some time, though the chairman spoke 
somewhat dubiously of the terms suggested. Apparently 
the views of other naval authorities are distinctly in favour 
of the system, but what is more to the purpose, several 
lighthouses and lightships on the German coast are being 
fitted up by the Wireless Telegraph Company. 

In view, however, of the possible maritime uses, one 
naturally feels a little staggered at the proposals of the 
Board, which are in effect that the present company should 
sell their maritime rights to another concern for paid-up 
shares in the new organisation and the right to subscribe for 
farther shares. Apparently this was not altogether to the 
liking of the shareholders, for s vigorous protest was made 
against the proposal. Considering the patience which has 
been exercised by the shareholders of the Wireleas Telegraph 
Company, it must have been a little trying to be calmly 
told that this most valuable right was to be bartered away 
for paper. Nothing short of a considerable sum in cash 
should have been accepted, and it is difficult to understand 


directors having the courage to bring forward such pro- 


In our issue for December 29th, we 
drew attention to the action of the 
London County Council in refusing sano- 
tion for electric light loans to the Islington 
Vestry, on the grounds that the engineer's estimates were 
excessive. We raised the point as to whether the County 
Council or its officials had the necessary technical knowledge 
to criticise the figures of the Islington Vestry’s engineer, 
but we are now able to see for ourselves how the County 
Council officials endeavour to upset carefully made estimates. 
In our last issue there appeared a report by Mr. Gay to the 
Islington Vestry, which sets forth the grounds on which he 
differs from the County Council officers on the subject of 
the estimates. It appears that for the extensions for which 
the loan is asked 124 miles of cable is required, and this 
will be utilised in certain specified streets. Immediately the 


‚ The London County 
Council and 
Electric Lighting 
Loans. 


official mind, with a penetration that would do credit to 


the late lamented Sherlock. Holmes, measures up the streets 
on the plans and finds that the frontages only measure 9 miles ; 
therefore, say the County Council, the estimate of Mr. Gay's 
is 39 per cent. in exoess of that required. But with a ca 

disregard for details, the officials of the County Oouncil have 
overlooked the fact that in some conduits two cables will be 
laid. Moreover, to get to the districts specified and carefully 
measured up necessitates new mains from the works; then 
no one lays electric lighting mains without making provision 
for connections, slack in boxes, joints, &c., and these are items 
which go to make up the 124 miles. In another instance 
204 miles of cable is asked for, but the official of Spring 
Gardens with his magic foot rule brushes that aside, and 
states that the actual frontage is only 18 miles, Here, 
again, the official mind has gone astray, and left 
out of consideration mains from the works, various 
return loops, connections to lamps, slack, &o. It is 


on such trumpery and mistaken 


& sudden call for steam, and it is the 


grounds that the 
County Council refuses to grant the Islington Vestry 
the full amount for which it aske. Yet not more than a 
week ago our contemporary, the Globe, pointed ont the ex- 
traordi discrepancy between the estimates of the Works 


rdinary 
Department of the County Council for asylum buildings and 


the actual expenditure—a difference of many thousands of 
тоу To our mind the treatment accorded to the 
slington Vestry approaches the scandalous, and in the 
interests of municipal electric lighting the attention of 
Parliament ought to be called to it. Probably some such 
action would be taken were it not for the fact that the 
ъв may be able to pursue a course which will be out- 
side the jurisdiction of the London County Council. The 
remarkable attitude adopted by the County Council in 
regard to Islington is shown by the fact that it did not ask 
for specific information within a short time after the 
application had been made, when no doübt many pointe 
could have been cleared up, but waited some months bafore 
asking for details. In the meantime, the Vestry is kept 
waiting, and what is of very great importance, the price 
of materials is steadily going up, with the result that 
the estimates may be exceeded. If there is any difference 
between the estimate and the actual outlay it is a pity 
there are no means by which the County Council could be 


surcharged with it. 


Mr. Ногрем, of the Great Eastern 
Railway, continues to extend the use of 
. liquid fuel, and has applied it during the 
past summer to his new single-driver bogie express engines. 
These engines have 1,298 square feet of heating surface 
and 21 of grate area, and the cylinders are 18' x 26". Two 
sprayers are used as heretofore, but of somewhat modified 
pattern. There is а central annular steam jet which draws 
air down the middie and ejects the liquid fuel from the 
front nozzle. The air supply is heated by an apparatus in 
the smoke box fed from the atmosphere in front of the 
engine. The fuel tank holds 750 gallons or probably 7,000 
lbs., and is placed in the water space, and the fuel is also 
heated by passing through a cylindrical warmer heated by 
the exhaust from the air brake pamp. The temperature of 
the air is abont 400°, and the fuel is heated and diffused by 
steam of 800° to 350°, so that the final temperature of the 
fire must be considerably higher than it would be with cold 
air. Two large hydraulic dredges recently supplied to the 
Russian 5 been fitted to born fiqnid fuel, 
being intended for use on the Volga within easy reach of 
tatki, and the emergency and construction locomotive on 
the Central London Railway is also fired with liquid во aa to 
avoid the smoke in the deeply buried tunnels where it is con- 
sidered inadmissible. Evidently Central London directors 
are not of the same views as Metropolitan directors, who 
never even attempted to minimise the evils of fire loco- 
motives by the use of liquid fuel. We understand that the 
crude petroleum from the Borneo oil fields has been lately 
tried, and has given satisfactory results. It is a matter of 
that hard-pushed electric light stations in London 
and other large towns have not adopted liquid fael for get- 
ting over the severe peaks of load. It is easy to put on and 
take off the fuel supply, so that an almost instantaneous fog 
could be met by the equally ү к ee of a furnace full 
of white flame of fult steam ucing power. Borneo oil 
appears likely to be supplied in very great quantity, and 
to become in many cases a serious rival to coal. А fire 
of coal cannot st once be into activity to meet 
wer of being 
so treated that makes oil so very valuable a fuel for 
meeting sudden loads. A very little apparatus in the shape 
of ‘oil burners E pe of police on 
appearances on ‘of electrical station engineers, for it 
must be understood — liquid fuel can be burned absolutely 
perfectly and without smoke. We had the pleasure of a 
run on one of Mr. Holden's engines some years ago, sinoe 
which time the system has been considerably improved and 
extended, but we were satisfled then that no smoke need be 
made, and it was easy to adjust the air to prevent it. 


Liquid Fuel 
Burning. 
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SOME NOTES ON BALANCING AND 
BOOSTING SETS. | | 


Br R. WIGHTMAN. 


Ever since the three-wire system became generally adopted 
for continuous-current supply from central stations, the 
balancing set has been a familiar feature of the station plant. 
Its function, as its name implies, is to balance any want of 
equality between the loads on the two sides of the system, 
that is, it deals with the current flowing through the middle 
wire. In recent practice, however, it has had an additional 
duty imposed upon it, being also employed to drive one or 
two boosting dynamoa, the function of these latter being to 
provide the additional E. M. F. that is required for charging 
the accumulators. over and above that given by the main 
dynamos which are connected to the bus bars. Е 
Hitherto it hag been the custom to arrange for. опе 
more of the main generators to be uncoupled from the bus 
bars, and to have their E.M.F. raised to that required to 
charge the accumulators; but this method has certain dis- 
advantages, and the plan indicated above is the one now 
usually adopted. ME 
It is not proposed in this article to give an account of the 
three-wire system itself, nor of ita raison d'être For this 
we 8 DA to any of = excellent e 
on engineering. Our purpose is to 
with the balancer, its funotion and design, and to notice how 
these are affected by the addition of the boosters: to the 
balancing set. | TM 
As а rule, the balancer consists of two identical dynamos 
having their armatures coupled together. Sometimes there 
are two separate windings on one armature core, with two 
commutators, one at either end of the armature. In this 
.case there is only one field magnet; but, as ‚ devices 
have to be adopted to obtain р regulation of the 


ЕМ Р. of the two windings, this plan is not usually adopted, 
and in what follows we shall assume that there are two 


separate machines coupled together. te See 

Each armature of the balancing set is designed to give the 
‚Е.М.Е. required to supply current to.one side of the system 
-when running at some pre-arranged speed. с. 


| Fia. I. 


Fia. 2. 


Fig. 1 represents, diagrammatically, a scheme of supply on 
the three-wire system, d d being the main generators, and 
D M the two armatures of the balancer. Let v = the 
voltages across each side of the system, which, for the 
sake of simplicity, we shall assume to be equal. Let 
а = the maximum current to be dealt with in the 
middle wire. 1f a flows in the direction of the arrow in the 
figure, and the polarities are as indicated, м will be the 
motor side of the balancer, and р the dynamo side; for that 


раа а which passes through M, goes from a + toa — 
brush throngh the armature, while the portion that ш 
through D does so from a — toa + brush. Let ö aud c be 
the currents through м and p respectively. If у = the 
efficiency of conversion, s.¢, the ratio of the power put into 
the motor armature, to that given ont at the terminals of the 
dynamo armature, we have 


б, 22 WE ТРЕ ONE 
c = y', and a=b + с= (1 + 0), . 5 = I ＋ 


It will be noticed that in reckoning »', we have left out 
of account the watts required to excite the two balancing 
machines. This is legitimate, as the fields are practically 
connected in series across the outers, and carry equal currenta 
in the same direction, $.e., from their ＋ to their — terminals 
in each ase. i | | 

Let rF = the total watts lost in friction in the whole 


set; | 
Hand E = the hysteresis and eddy current losses in the 
m two balancing armatures; КОЕ 
Ba = the resistance of each balancing armature. 


Total losses in armatures = Ba (c? + b?) +F +H -F E — L. 
Output of dynamo side — v c. | 
Input of motor side = ve + І = У Б. 
5 Ser. 
| у 
or singe с = a — b, we have 2 b = а +2, 


dud C ES; 77 
е 2 T27 (1) 


s This gives us an expression for 5, the current in the 
. motor. armature, in terms of the middle wire current, the 


watts wasted in heat, and the voltage across the outers. It 


will be observed that 5? Ba is one of the terms that make up 
IL. The best way to deal with this is to assume some value 


for 5, and if ‚ correct it in this term, if the value 
assumed does not agree with that finally calculated. 
It will be seen at once that while 
n L a L 
АЕ 2 2 2 xv 
We may thus consider that the current a, in the middle 
wire, is divided into two equal parts, one passing through м 
as a motor current, and the other through D as a dynamo 
current, and that superimposed on these is а motor current 


б = BE passing through the two armatures in series (see 


fig. 2). It is this current i, obtained directly from the main 
generators, which really drives the set. To obtain a oom- 
plete statement of the case, we must add to $ the current 0, 
required to excite each half of the balancer. The total lobses 
are therefore 2 v ($ + c,), and this represents the cost of 
Althongh the actual losses are the important thing for the 
central station engineer. to know, the designer is often asked 
to give the efficiency of the set. With the maximum 
current, a, in the middle wire, this evidently is equal to 


V L 
ме 2 2 
Ve T LT. 2 vr, Va L 
+ + 8 — + — Фф vs 
. 2 2 
vVa-—L Я 
== rs de e) 


V@+L+4V% — 

It will be noticed that in fig. 1 the field windings are 
shown oross connected, that is, the field winding of the 
machine whose armature is connected to one side of the 
system, is itself connected to the other side. This enables 
the balancer to be, to a certain extent, self-regulating. 
Sa as is indicated in the figure, that the positive side 
.of the system is the more heavily loaded. This will tend 
to make the P. D. less on the positive side than on the negative 
side, This, again, will cause a reduction in the motor field, 
во that the 1 wil run faster, and the E. M. F. of the 


dynamo armature be increased, thus tending to bring about 


an equality of the P. D. on the two sides of the drum Ў 
| Ad : by placing 


| ditional hand regulation is usually obtain pla 
а single adjustable resietance between the two field windings, 
and connecting the movable switch of this to the middle wire, 
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as shown in fig. 8. By this device, as resistance is cut out 
of one field, it is inserted into the other field, so that it is 
possible to divide the total voltage ‘across the outers, between 
the two sides in any ratio that may be desired, within certain 


Fra. 3. 


limits. If one side of the system is more heavily loaded than 
the other, the voltage of this side, at the station, may have to 
be raised above that of the other side, in order to get equality 
in the distributing mains. This will be effected by moving the 
regulating switch, so as to introduce more resistance into 
the motor field, and eo diminish ita strength, causing the set 
to run faster, while at the same time the dynamo field is 
increased, which, in conjanction with the increased speed, 
raises the voltage on this side of the system. It should be 
noted that the armature which is connected across the more 
heavily loaded side always acte as a generator, whether the 
voltage of this side be higher or lower than that of the 
other side. 

Hitherto we have been considering a simple balancer con- 
sisting of two machines coupled together, and have found a 
value for 5, the maximum current which each armature 
must be designed to carry. We will now consider the 
case in which one or two boosters are coupled to the 
balancer. We have already seen, when balancing only, that 
BO far as the current i, which drives the set, is concerned, 
the two balancer armatares may be regarded as one motor 
armature connected across the outer wires. Similarly, in the 
present case, we may consider that, in addition to i, we now 
require an extra motor current, d, to drive the 

et B = the maximum ontput in watts of the booster, or, 
if there are two, of the two boosters her. Let K = the 
copper, hysteresis, eddy current, and friction losses in the 
booster armatures. | 

Lot m and n be the currents through м and D respectively. 
As before, m + n =a. The losses in the balancer arma- 
tures now = B. (m? + n?) + H+E+FEL. 

Now,m = = +4 d andn = 5. — (i + d), whiled= 


y ende 


It is evident that the total copper losses in the two 
balancing armatures, with a fixed value for a, area minimum 


when the currents through p and м are equal to one another, 
б.в.‚ are each equal to > and that the more they depart from 


equality, the greater become the copper losses. Непое, as the 
other losses are practically constant, І’ > L, 
We now have и 
Vm=Vn+B+K+ („и ) ＋ 1, 


— a L B+ K + (L“ — IL) 
ä z 27 2 v 
2 717 4. 


Hence d, the additional motor current required to drive the 
B+ K + (L“ — 1) 
2 V 

m ів the maximum ourrent which either balancing armature 
n be called upon to carry, and they must each be designed 

car 

It i interesting to observe that although the current in 
the middle wire may remain constant, the current through 
the dynamo side of the balancer is reduced as more and more 
load is put on the boosters, until n becomes о. When this 


happens т becomes = а, $4, + d = 5. y d 
As а rule, the output required from the boosters will not 

be such as to сап:е m to exceed this value; bat if it is, both 

aides of the balancer will become motors, one side, however, 


. 


boosters = 


doing much more work than the other. The above investi- 
gation will still hold good, if we bear in mind that n will 
now be negative, if we reckon ita direction as a dynamo 
current, positive. If w. = the watts required to excite the 
5 or two as the case may be), the total losses of 
the set when fully loaded = L' + K + 2 vc. + Wy. 
The efficiency under these conditions 
. КОЕ A шо 
vn T BTL T K T 2 VC. T WW, 


var B — (к +1) 
va T BTK TIL +4VC,+2W,. 


A few words might here be added with to the 
boosters. It will be evident that these must be able to give 
oat the full charging current over a very wide range of 
E.M.F., since on commencing a charge, а very small extra 
voltage is required, which has to be increased to a consider- 
able amount as the cha progresses. This is the only 
difficulty that has to bs overcome in the design of the 
boosters themselves—the necessity for getting them to work 
without sparking at thé brushes when giving their fall cur- 
rent with a very weak field. Attention must be given to see 
that the boosters are so designed that they give their full 
E.M.F. when running at the slowest of the balancer 


and excited by the lowest voltage that will occur on either 


side of the m. At the same time, the resistances in the 
fields of the mast be such as to reduce their voltages 
to the minimum amount required when the set is running at 
Ив highest speed and the fields excited by the maximum 
voltage of either side. | 


IMPROVEMENTS IN WHEATSTONE AUTO: 
MATIO TELEGRAPH APPARATUS. 


TELEGRAPHIC apparatus for high-speed working is neces- 
eerily subject to exceptional wear and vg: and it is 
prinoipally in attention to points of detail in construction 
that such wear and tear can be diminished. In the 

form of Wheatstone transmitter the contact lever is held over 
to the contact points by means of a spring and jockey roller 
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0 upon the end of the lever. This t not 
1 tates a considerable movement of the lover t to get 
upon either side of the centre of the roller, but a heavy down- 
ward pressure is caused which has to be overcome by the 
contact lever in ing from side to side. There iw oon- 
siderable friction between the jockey roller and the end of the 
lever, and a lubricant has to be used to reduce it. This 
sometimes finds its way down between the electrical contact 
points, thereby rendering their action uncertain. | 

in, in the ordinary form of instrument, the pivoting 
of the crank levers and horizontal levers is formed by flatten- 


& 
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ing the ends of the wire forming the lever to the thickness 
of paper, and drilling a hole, into which a pin in the crank 
lever The friction between the lever and the pin 
soon causes the hole in the thin metal to “draw” and throw 
the instrument out of adjustment. The adjustments, more- 
over, of the horizontal levers are made by nuts on each side 
of the contact lever, and are consequently very difficult of 
acoess and adjustment. | 

Mr. J. Willmot, Superintendent of the Postal Telegraph 
Instrument Factory, has had these defects in view, and with 
the object of overcoming them, has introduced the following 
improvements :— | 

1. Substitution of a permanent magnet for the spring апа 
jockey roller now used for holding over the vibrating contact 

ver, The adaptation of the magnetic arrangement entirely 
removes the downward pressure of the jockey spring, and 
greally increases the holding-over force operating upon the 
contact lever, thereby causing more perfect impact and, 
consequently, contact between the contact points. The 


AuUTOMATIO TRANSMITTER, SHOWING JOOKEY WHEEL AND SPRING. 


force mecessary to drive the instrument when fitted with the 
magnetic arrangement is considerably less than with the 
jockey roller, due to the fact that the downward pressure on 
the pivote is entirely removed ; also, as the pull is directly 
from side to side, and оһзув the laws of magnetism, no 
sooner does the lever commence to move from the pole of the 
permanent magnet to which it is nearest, than the attractive 
force of that pole decreases as the square of the distance, and 
at the same time the pulling power of the pole to which it 
is approaching increases in a like proportion, a condition 
most favourable to the object in view. 

With the spring and jockey roller arrangement it is 
MT to continually lubricate the roller, the oil thus 
used finding its way between the electrical contact points. 
With the magnetic arrangement this defect is, obviously, 
entirely removed. 

2. Sabstitution of properly-pivoted crossheads for the 
holes and pin joints of the horizontal levers, and arranging 
the screw adjustments in sucha manner to permit of easy 
and convenient access. This arrangement considerably 
reduces the wear and tear of the instrument, and consequently 
prolongs ita life. 

The arrangement of the improved apparatus is shown by 

1. 

Another important improvement which Mr. Willmot has 
introduced, and which has proved a great success, relates to 
the Wheatstone “ perforators.” 

The punches of these perforators require frequen’ sharpen- 
ing in consequence of the edges of the punches wearing 
away by the action of the oiled paper perforated. This is 
principally due to the fact that dt each blow of the punch a 
film of dried oil is deposited by the paper upon the surface 
of the punch, which soon builds up into convex form, the 
consequence being that the paper is bent over the punch 
before being perforated, and quickly wears away the cutting 
edge of the punch. The punched-out portions of the paper 
being bent by this process, are sluggish in leaving the per- 
forated plates. 

To remedy these defects Mr. Willmot has devised 8 punch 
having a hollow recess at its end, as will be seen in fig. 2; 
it having no centre on which a deposit of oil can take place, 
the surface of the punch remains flat and makes a clean per- 
foration. It has a further advantage, i., that in coming 
into contact with the paper to be perforated a small amount 
of air is compressed in the recesses of the punches, which air, 
after the perforation has been made, tends to blow away the 
punched-out portions of the Дере , and algo to prevent any 
oil or foreign matter accumulating in the recesses of the 
punches. When they require sharpening, the hollow or 


recessed punches are more easily ground and a flatter surface 
obtained than is possible with solid punches, because, firstly, 
having no centre there is leas metal to grind away; and, 
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WILLMOT PONCHES. 


secondly, for the same reason, they lie more flat upon the 
cutting surface of the oil-stone used for the purpose of 


sharpening. 


THE CONSTRUCTION OF OVERHEAD 
EQUIPMENTS. 


IT. 
(Continued from page 304.) 

WHEN atill some distance from the vertical the pole com- 
mences to slide on the edge of the hole and against the back 
plate, and finishes without the further assistance of the 
pusher poles, All the poles that are to be set that same day 
may thus be erected one after another. They are perfectly 
safe from falling, and may remain as they are till next day if 
the holes are guarded. Much of the celerity with which the 
poles can now bo finished depends upon the facilities for 
concrete mixing. The materials for this should preferably 
be distributed along the route at every 120 to 200 yards, 
from which point the mixed stuff can be carted to each pole. 
Some engineers prefer to mix the concrete alongside of each 
le, and do not cart any wet stuff. All depends on local con- 
itions. The concrete should betufficiently Чыр not to be quite 
loose when carted. It may be so damp as to just flush up 
wet on the surface from the vibration of carting, but it should 
not bs so sloppy as to quake, or it will require some time to 
set firm enough to hold steady a raked pole. Before a pole 
is concreted it has to be aligned. This is beat done by 
setting it truly vertical and gauging its position by means 
of a wooden rod. With good kerbing the instrument 
shown in fig. 10 may be used. If not the right distance 


Fia. 11. 


Fig. 10. 


from the kerb, the pole is to be so placed by gently bumping 


it against the side of the hole away from which the pole is 
required to be moved. This bumping moves the butt of the 
pole on the base flag lining the bottom of the hole, and 
cannot be effected at all when the hole is soft, hence the 
need of these hard base pieces. When thus made true to 
line, concrete is to be filled in, and rammed as it is thrown 
in, up to a depth of about 2 feet. It.is now that the pole is 
to be correctly set ; 2 feet of the right concrete will hold а 
pole steady. It is to beset exactly plumb as regards the view 
across the street, and with its top end raked back 5} inches 
Е 
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to 6 inches when looked at along the direction of the street. 
If a pole is 80 feet in length, this rake, which does not 
apply at all to double-bracket centre poles on а straight track, 
will amount to 1 in 60, or thereabouts, or approrimately „ths 
inch in a 2 feet rod, or -%ths in a foot rule. The most useful 
instrument for pole-setting is a spirit level fixed in a wide 
straight-edge (fig. 11), such as often employed by bricklayers 
to plumb walls. A rule of 12 inches will be found sufficient. 
It is used as a plumb on the aides of the poles along the line 
of route, but for giving the poles the backward rake little 
wedges or blocks should be arranged to stand clear at the 
ends of the rule. This block may be а oross slide with a 
thumbecrew to fix it. When applied to the street side of the 
pole the little block is kept out at the top; when from the 
field side, the rule is reversed, and the little block is kept out 
at the lower end. 

The above amount of rake is simply that usual on span- 
wire poles upon straight lines, and it is usually sufficient for 
all span poles, though on curves the pull is naturally intensi- 
fied upon one side of the road, i. e., upon the poles on the 


convex side of a curve, and those poles on the concave side 
may perhaps be raked something less than the opposite 
poles. Side bracket poles require a rake in accordance with 
the length of the bracket arm attached to them while centre 
poles require a very slight rake to meet the pull of the 
trolley wire on curves. When the rake upon a pole would 
thus exceed 6 inches, it is desirable ‘that the pole should be 
chosen a size stronger than the others, so as not to require 
so much rake. 

The set of the pole is given to it by pressure in the 
direction it is required to move. This com the 
concrete against which the pole is pushed, and where left 
slack on the other side, the concrete is simultaneously 
rammed (see figs. 18, 14 for rammera). The true position 


being thus readily secured and fixed, the remainder of the 
concrete is rammed in, the two men ramming working on 
opposite sides. When the hole is two-thirds full, a final 
plumbing should be made to check the stability of the pole, 
when its position can still be slightly corrected if necessary. 
This is rarely found to be the case with not too moist a 
concrete. In finishing off the concrete the u 8 inches 
should be put in of finer and wetter staff, and sloped up 
towards the pole (fig. 12). The base may then be let down, 
and the surface cleaned up. It still remains to set the base 
castings : this operation is better left until later, when the 
concrete has set. Properly jm ing, the castings Should be 
raised, the pole cleaned and hot tarred down to the concrete 
and upon it. The base may then be lowered and fixed truly 
parallel with the pole. It is usual to make the joint at the 
top of the casting by pouring in melted lead upon a grummet 
ring of yarn and well caulking it. This is an expensive 
method which might be changed for a filling of neat or 
nearly neat Portland cement, which will make a tight joint 


>» 


if the pole is cleaned of paint so that the cement can adhere, 
In order that the concrete round the poles may be made 
thoroughly to fill the excavation, thə rammers are made 
conical so as to exert a detrusive action. Two sizes of 
rammers are sufficient, one a flat the other square and more 
massive. They are cast upon 1 inch round iron handles, 
When setting a pole to proper rake it may be steadied in 
the correct position by placing round it four of the longer 
pusher poles, fig. 9, with their butt ends on the floor and 
their forks against the pole. The four props act as struts, 
and prevent the pole from moving while being rammed up. 
In order that the push-up poles may not slip upon the 
smooth surface of the pole they may be wrapped with tarred 


yarn. 

Some of the tower wagons used on overhead equipment 
work are provided with a derrick for pole erection. As 
poles are about 80 feet long, and are considerably heavier at 
the butt end than at the top, they will usually balance at 
about 18 feet from the butt. The derrick must be able to 
raise the poles, when slung in the balance position, so that the 
butt can be lowered into the hole. The derrick system is 
obligatory when the staff of men is amall, but it entails the 
expense of an extra horse and driver, snd is, perhaps, at its 
best when holes can be excavated ahead, and the poles 
erected and left without setting until the setting gang comes 
round. When the work of electrical tramway construction 
has beoome more an everyday oocurrenoe, and the officials 
of local and other authorities cease to look upon tramway 
constructors as enemies to be hindered and obstructed at 
every turn, it will become possible to construct long lengths 
withont the certainty of being stopped every 100 yards, and 
the rapidity of work will be much greater. 

Probably the beat resulte will then be obtained by dividing 
the work of pole erecting between three or four gangs, using 
the derrick in place of the er-up poles. Bat it would 
appear from American experience that the derrick cannot be 
so much superior to the hand method, for the latter seems to 
hold ita ground, and is, when properly carried out, a very 
rapid method of getting through the work. 

(To be continued.) 


SOME MECHANICAL DETAILS OF DYNAMO 
DESIGN. 


By E KILBURN SCOTT, 


AERE are а ше of aue FER in the manufacture 
of dynamos which, taken individually, may appear insig- 
nificant, but, bulked together, make all the difference between 


m 


aM 


a saleable machine and one that is not. The word “finish” 
is used in this connection not merely to express that a par- 
ticular machine is highly polished and painted in good taste, 
but that the smallest detail and curve has the appearance of 
having had thought and attention given to it. 
Bedplats.— The bedplate of a dynamo is a simple piece of 
work, yet how often does it consist of a flat rectangular box 
casting, with the pedestals bolted on in much the same way 
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that a cheap éxperimental machine would be put together! 
Sach built up arrangements were excusable in the early days, 
but there is no room for crude work now. : 

The continued use of plain rectangular wrought-iron or 
steel slabs for magnet construction in bipolar machines pre- 
venta any radical change in the appearance, and it is only 
by adopting some such design as sketched in fig. 1 that 
makers can break away from the two-pole в ttern. 
It is a favourite type on the Continent, and is superior to 
the Manchester field, because the field coils come close up to 
the face of the poles, that is to say, in the most effective 


tion. 
Compared with the ordi two-pole machine, there is 
much more scope for artistic design in the multipolar 
machine. Take, for example, fig. 2, a design of bed and 
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Fia. 2. 


framework which has been popularised by the American 
firms, and the curves in which are most pleasing to the eye. 
Briefly put, the pointe to be noticed in bedplate design 


are :— 

(a) There should be as few machined joints as possible 
between the armature spindle and the floor line. 

(^) Horizontal surfaces should be cambered, as shown at 


Fra. 3. 


B, in fig. 8, and the corners should be true curves, not simply 
sections of a circle, as at A. 

© Flat vertical surfaces should be relieved by beaded 

holes, these also forming convenient places to hook 

on the sling chains. 

(2) А useful ries к 5 D, in fig. 1, sa ер ind 
smal! machines, is ow for a flan ing alo 
side of the casting, so that in ou ths акар it 
foundation bolt is not suitable, it is an easy matter to drill 
another hole further along the flange. The holding down 


the 
position of 


bolts are also several inches shorter than if carried right 
through the deep part of the bed casting. 

Mechanical joints between the armature spindle and the 
ground line, besides adding to the cost, are liable to giva 
trouble through misalignment, although this latter is some- 
times prevented by the self-centreing type of bearing, shown 
in fig. 4. Asa matter of fact, many specifications now ask 


Fia. 4. 


for the armatures to be removable by a direct vertical lift, 
so that the necessity for a separate bearing has practically 
disappeared. 

Field Magnets.—One of the very first Kapp machines 
made by Mesars. Johnson & Phillips was arranged with the 
magnets cut across at centre line so as to enable the armature 
to be removed by a straight vertical lift. Fig. 5 shows the 


method adopted several years ago at the Bush Works, 
Wolverhampton, but owing to the expense of se Ash the 
V-shaped pieces, p and g, and the gun-metal oasting, r, this 
was for the simpler method shown at c. (The 
hoods, I and o, are required for 5 sake, the 
magnets being built of rough 2-inch slabs riveted together.) 
Messrs. Siemens employ a somewhat similar arrangement, 
and to ensure the pole pieces coming back exactly into posi- 
tion steady-pins are placed horizontally in the joint. 

gy Shows п ате adopted T. pair J к 
son o., one o Pieces in this case being entire 
removed and the 3 slid out sideways. This firm's 
machines have the bed, bearing supports aud magneta made 
in one of cast-steel. The castings come out rougher on 
igi eae еа and require до Alling in T | 
painted, but in all other respects the met a very goo 
one. Blow-holes, when they occur, are filled up by the 
Benardos aro welding process. 


44 „ä 


^14 


атаана 
2 a ——— —— 


ТИР, 


Piy 7 M tho fee pia porsa m mado try Wear. 
. he, Hun ed, wa lie yha benim trá A tm, 
M init , A u Ane i Mn fal sia Menara, 
eher enfin, W A , Mun tm Wer 
ver i te ae pha H, I fin omping to high agyad 


NS 
М 
* ` B : 
k \ А М 
` = “ e 


Е SS SN WAY 


RN NY 
X SASS 
SS А 
М 


N 


“ ` 
aN ; 
ФӘ WN см . 
BN | 
` 
* 
— 


Ma S 


ex maa . Now SA AS a, N ves cal ЧЕЗ TIARA 
wast sa Wee X oo NAR S sa M у — 
N N (ihe WN NC 
. 


FLECTEICAE, 


REVIEW. (74. 46 Ке. 1,368, Macu 3, 1998. 


one side of the bed to the other. The pole pieces are cat 
trough at the centre line, sad the magnet forging with its 


pe become 
or the field to slide along parallel to the shaft until the 
armatore is uncovered, as is tbe common practice in alter- 
nator design. 

It is sometimes convenient to 
oolls with planished steel sheeting, as shown in fig. 8. 
temperature is raised somewhat, but this can be neutralised 
to а certain extent by arranging for air currents to п 
the Inside of the coils as shown by the arrows. The inside 
air passages, v v’, also help to cool the armature. 

Slide Rasls.—With the increase in direct driving, 
ralis аге not so much used. In small machines, however, 
one atill sees the barbarous ankle-breaking screw, having a 
pomon on the slide casting to form the nut. Dogs are 
nfinitely better, if for nothing else, because they don’t pro- 
ject unnecessarily, but the most satisfactory arrangement is 


Е 


as sketobed in fig. 9. The screw, in this case, may be ased 
Кассе to actuate both screws together. 
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disce of drum armatures by a feather key (sometimes two), 
a shown at д іп fig. 10. For a heavy shaft this is the best 
ice, but for small shaft the milling out weakens it, and 
the subsequent caulking in of the feather is liable to throw 
the shaft out of straight. As a matter of fact, a feather is 
not at all necessary if two good wide flats are planed on the 
shaft and the holes in the armature discs are stamped out as 
shown at B in fig. 10. 
Ventslation of Armature.—A good many recent specifica- 
tions have contained a clause requiring the armature to be 
internally ventilated, and in small two-pole machines one 
often sees attempts made at ventilation which, by unduly 
crowding the end connections and commutator, do more 
harm than good. It appsars to the writer that it is only 
in the very largest two-pole machines (where the watts lost 
inthe armature have increased at a greater ratio than the 
cooling surface), that arrangements for passing an air 
current into the interior of the core should be considered. 
Air are sometimes arranged for by building the 
core on gun-metal spiders, but it is almost as good 
electrically, and certainly much cheaper, to the core 
discs right down to the shaft and provide for the air by 
punching holes or recesses as shown at c c and DD in fig. 10. 


(To be continued.) 


ELEOTRICALLY-DRIVEN JACKS. 


Tux introduction of travelling cranes in locomotive works 
not already fitted with them, would in general involve a 
heavier outlay than would be oommensurate with the advan- 
tages gained as oom with the use of jacks, henoe these 
are still largely employed in many locomotive works. 

At the locomotive works at Nippes, in Germany, each 12- 
ton jack is manned by five men. Thus, including the 
foreman, whose supervision is absolutely necessary to insure 
an equal movement of each jack, 21 men are required for the 
four jacks, 

The time occupied in each lift is dependent upon the type 
of locomotive to be lifted, the height of the lift, and the 
capabilities of the workmen. On the average, about 45 
minutes were taken up in lifting and 80 minutes in 
lowering a locomotive with four axles, but the variations 
in the time required, due to the willingness or unwilling- 
ness with which the men worked, led to the introduction of 
mechanical power for operating the jacks, and finally electric 
power was chosen. Rope driving was discarded on account 
of its many рер рык туг Compressed air, as well as eleo- 
trical power, was available at the works, and both were 
tried, but it was found that in comparison with electrical 

баг the compressed air gear was complicated, and, more- 
over, the oost of the compressed air used was higher than 
that of the electrical energy consumed. 

The 5-н.р. electric motor and necessary resistances are 
contained in a small car mounted on three wheels. The 
driving gear of the two jacks on the same side of the 
locomotive are connected to the motor car” by means of 
solid spindles sliding in a hollow shaft on the feather and 
groove principle. A Hooke’s joint is introduced to oom- 
pensate for any inequalities in level. Motive power is 
supplied to the two jucks on the other side of the locomotive 
by means of chain gearing. The speed of the electric motor 
can be varied from 300 to 720 revolutions pər minute by the 
Introduction of resistances in the main circuit, and by 
altering the shunt resistance the speed can be further varied 
between 720 and 1,085 revolutions per minute. The power 
yielded at the lowest speeds is considerably reduced, but 
this is not a drawback, as the low speed is used when 
lowering the locomotive on to the axles when it is necessary 
to lower very slowly in order to facilitate the adjustment of 
the axle boxes between the horn blocks. 

By this arrangement absolute evenness of lift is ensured 
by each jack simultaneously, and а considerable saving in time 
and in labour is effected. The time occupied in raising four 
coupled locomotives (requiring the highest lift) was 12 
minutes, the same time being taken up in lowering. At 
110 volts a current of 85 to 88 am was required for 
lifting, and 20 to 26 amperes for 


wering. The labour 


employed, including shifting of © motor car from one place 
to another, was supplied by two men. 

The relative cost per operation of lifting and lowering 
would, therefore, appear to be as follows :— 
Hand Labour :— 

21 men for 75 minutes at, вау, 54. per man per hour 

Electric Driving :— 

Two men for 24 minutes, at, say, 5d. per man per hour , ... 4d. 

Energy used— 

с шк. T = x ышты: = кз * 110 volts = 1,386 watt-hours. 


At, say, 2d. per kilowatt-hour delivered ... 


... 10114. 


*. 22d. 


634. 
To this, of course, should be added something for interest and 
depreciation and cost of maintenance, bat it is easily seen that 
even if this amount were taken at 18. per hour, which would 
represent a fair value for interest and depreciation on a capital 
outlay of £600 after a fair deduction for maintenance, the 
saving effected would be nearly 10s. per lift and lower. 

The figures given above are interesting also from the 
point of view of enabling a calculation to be made of the 
power ex by workmen at Nippes. Here 88 amperes at 
110 volte, or 4,180 watts, did the work of 20 men; 
bat the work was done electrically in 12 minutes, 
whereas the men took 45 minutes, hence the average 
rate at which each man worked was 


4,180 х 12 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


(Continued from page 264.) 

Мв. RAWORTH, continuing, spoke of the standardisation of 
lathes and drilling machines, and even sorew-drivers, in fact, 
all the tools used by an electrical engineer in his business, 
and he divided the quéstion up into two parts: (a) the 
standardisation of governing factors, and (5) the stan- 
dardisation of details. In the case of a railway the gauge is 
the governing factor, and to bring gauges into conformity 
entailed enormous cost and trouble. He and Mr. Mordey 
had done something at standardising periodicity, takiny 
100 periods p.s. Of course one had to take the periodicity 
the engineer gave as the standard in each case. Coming to 
the standardisation of details, Mr. Raworth agreed with Mr. 
Slater Lewis. He had found, however, that draughtamen 
were prone to alter things as they went along, and cited an 
instance of a valve spindle ordered to suit an engine built a 
few years ago which was found to be %- inch out, a varia- 
tion which was quite unnecessary and could mean nothing. 
Mr. Raworth oonoluded by making some dreadful suggestion 
that had reference to a cauldron of boiling oil for use by 
dranghtamen; a Gilbertian notion which called forth u 
rotest from Mr. Kilburn Scott, who apparently took Mr. 

aworth au serieus, 

Mr. Mark Robinson reminded the meeting that his firm 
had standardised with some d of success, but 
had taken a long time to do it. When the first order for a 
Willans engine was placed for a 4 H. . size they had put 
half & dozen in hand, and had started the principle of 
standardisation from the very first. He might offer a few 
words of encouragement ; there was really nothing in the 
peperto oritioise. One could standardise not less or less 
perfectly than an American shop: the great thing was to 
really know one’s own mind: the purchaser was only too 
glad to avail himself of anything really standardised ; if the 
problem was attacked with the same determination and 
courage in this country as abroad, it would yield the 
same result. Some two years ago an engine of 
1,200 H.P. was asked for. This was a very large advance 
upon what had been done, but а much larger sum vai 
spent upon patterns, &c., than the price of that engine, aud 
before the firat was ready some 18 or 20 similar engines 
were on order. Mr. Robinson briefly touched upon Mr. 


846 THE 


ELECTRICAL REVIEW. 


(74. 46. Jio. 1,162, Manox 2, 1900. 


Haak urn remarks, and with reference to Mr. Reworth’s 
er lem of Areughtemen, seid that be did not think there 
wan any difficulty In insisting thet aneathorised changes 
md not be made, [Пп of everything и кее 


hs condition preot ion of 
lant a the standardisation of the buyer's engineer.” Не 

longed to the olan of gentlemen who, according to Mr. 
Mellon, would have to be standardised. He found t opera- 
tiun (uite pleasent, and hoped it would go on. The writer 
seemed to think that the matter only oonoerned pyoduoers ; 
it really concerned the industry at large. It was most 
торогон to gat the best plant, and to get it most economi- 
cally. ‘The buyer's engineer had to do with spending capital, 
and nothing so much helped proper spending of ca 68 
atandardiastion, ‘lhe apparent diversit periodicities, 
ипоһ ми В, M40, 87, ВІ, and 82, was due to all those plante 
having bean Intended for 10,000 periods minute, but 
engineers (n stations ran a little faster or a fittle slower, and 
ave the perlodiolLy for the speed they each found most satis- 
nolory, One admirably К suggestion was to back wi the 
Institution Uniformity Committee. It has oommitted one 
wot, and in beginning with transformers in houses, and 
recommending 100 periods, he thought one slip had been 
made, Ile felt 10 necessary to define in specifications what 
u piant” meant, ай " all works and ы going to be supplied 
undor the oontrwot," — Engineers need not alm at brillianoy, 
but should seo that manufacturers gave what they had oon- 
tracted to give, 

Mr. l'errmnti stated that he had listened with exceptional 
Interest to the paper, which affected not only the electrical 
engineering in wary, but all the industry of this conntry. 
lle wan only во @ paper was not read ago. Mo 
evil already perpetrated was unfortunately here to stay. He 
pointed out that the longer atandardisation was delayed the 
greater would be the diflioulties attached to it. Forty 
о sopply should be raised to 50 periods; in the 
Titel Ntatea formerly 120 periode was standard, bat this 
had been varied and waa now general at 60 
intertuediate voltages had been chosen, and it bad been 
peated that auch u choloe enabled the spoilt lamps of other 
presentes to be weed, but in thie and other oases it was 
merely the argumant of eelfiahners, and this is at the bottom 


H1 


E the trouble, Veople ask, ~ What difference will it make 
ме ? 

Un the ream of the discussion on Thareday 
eveufag, the Pind alt, the tine ker was Major 
Genere] Webber, who, while disoliming any intention to add 
W the mein ahte of the di to refer to the 
À merian ex laue Un States there are large 
Ay precious цана of vini B pad, Something of 

теме N 
поо ка with traction plant. The mane- 


eee ee By ende standardise 
N the expert Dewees ww alee. Large 
nds de palle ra a amike was, amd 
evecare are Nahle fe Могае quat: for sort of 
eS оа 
Tok wapdantientive of thet оте Dm за 
de aagana WHE e lie of, жаз, 1590, 


ТВ 
1 


N capital wee емер. 
Ye wo a хаччу af дегеш The Rank Crags ги 
Wanda decet wh) Ый Rich ax hohe shia 


lime io Da penned. He тты * 
specification for an 


ion in the 
and he the 
e the Council of the тает n 

nt Committees like the “ Wiring Rules” 
Committee. 


Mr. Eson thought that all must agree that the subject of 
standardisation is extremely eee and if we are going 


industry considered w 
members might 
time to time to s 


or while, no doubt, in the works this is carried out much 
more generally than in this country, American machines 
seemed to have no greater fixity of type, but only a larger 
number of machines of each were constructed before 


enoug thing 
to keep it going. He believed that some day it must come 
to oombination, and then one firm would e al 
on lamps, i 


made by contractors.” 
ends to be obtained 

because it was 
For example, a 440- 
1,000 volts for an hour or 
be; he bad known such a mechine called 
volts for an hour—of 
He took it that standardisation was not so much for small 
СЕБЕ 5 ч 

у оа questions 
whether or compound ; dynamo 
in this country, to buy the engines, sa 
ine He ee to the engine than 

e thoaght 

0 
In the United States, where bek or rope driving was 
common, the frequency conld be altered by 
obenging the palley, and in Switeerlaad, where 
weter-power was weed the tarbines were easily altered 
to сай the Within wide limita, the frequemcy 
had litte effect on масу, amd between 10 and 60 periods 
peers on the Continent had во hard amd fast bat 
M а 120-K™,. alternator wes wanted they tosk eme for 
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Hastings, for example, insisted that one might not “ play upon 
а musical instrument or performing animal in the streets! 
He thought with Mr. Blackburn that manufacturers could 
begin at home, and he had attempted in a humble way to 
standardise instruments, but the experience had been dis- 
heartening. He cited instances of instruments being 
арс to do everything, to stand on their terminals, 
indicators to show direction of current without permanent 
magnets, of scales being required to be read to 2 per cent. 
accuracy at any part. Not only impossible conditions are 
prescribed, but absurd requirements are given of accuracy, 
and specifications ought certainly to be standardised in this 
respect. As a result of such varied specifications, consulting 
engineers are keeping up the price of instruments abnormally 
for alterations to an instrament oosting a few pounds, may 
involve modifying patterns coating a great deal more. He 
thought that manufaoturers by meeting together, might 
settle the limits of accuracy. 

Mr. Leonard Andrews had seriously thought of getting 
into line by adopting modern standards of frequency, but 
had been met by the remark that the confidence of ratepayers 
in the засаа would be shaken if а station recently 
taken over by the municipality had to sorap its alternators, 
even if the change would probably pay. 

Mr. Stuart Russell thought that the author of the paper, 


by laying stress upon sizes, had begun at the wrong end. 
ine makers had the start, and they cannot now be asked 
to change. There was no advantage in all manufacturers 


making exactly the same sizes of machines. The fixing of 
a 5 would be an advantage; we had 


accepted | pressure for traction from 
America, and as ines are in some stations 
used for both traction and lighting, it meant that 


a nominal 200-kw. dynamo had really to be a 250 or 
260-K w. machine to stand the overloads and give the specified 
current and pu output for both purposes, although 
coupled to only a 200-Kw. engine, and thus the user could 
not make use of the full output of the dyngmo. In cases 
where it was specified that the current overload was to be 
given at 440 volte, a so-called 200-Kw. machine was really 
neater a 300-kw. dynamo, according to design. The 
heating of machines might be standardised, as the rating of 
machines is vague; if a decision could be come to 
that a 50-kw. machine was one which gave 50 KW. 
for so long at such a temperature, something would 
be gained. Mr. Russell then dealt with the figures 
of 50°, 70°, and even 90° F. rise of temperature 
specified ; 9 the insulation resistance -— for 
reaching 10 megohms in some specifications, & value never 
mainteined under ordi working conditions; and then 
there was the high pressure test already alluded to by another 

A very useful start Aye be made on these 
minor matters. On constructional details, he said, there are 
many cases where no good purpose is served by ee 
something varying from usual practice—the number an 
width of ahaa fr example—as such changes cannot 
make very much difference in results to be obtained. There 
is sometimes also a temptation to comply with a specification 
at a loss to the user, say, if bearings are specified four times 
in the diameter of the shaft and the usual practice 
is 11 inches long by 3 inches diameter, the figures may be 
made 11 inches long by 2% inches diameter rather than 
12 inches long by the original diameter of 3 inches. 

Mr. L. Birks believed that frequency was standardising 
itself, while Mr. A. E. Levin remarked that, so far from the 
Continent being a terrestrial paradise as regarded standardisa- 
tion, there one does not even find a standard system of screw 
threads. Although the frequency is usually low, there is by no 
means actual uniformity. He ventured to differ from Mr. 
Esson when it was stated that the question of gian 
was not а very serious one. It hampers small motors. 

ion must begin with large and not small plant, 
as the large oreates a market for small plant, probably exoeed- 
ing in value that of the generator. He thought the general 
са of 50 periods p.s. a healthy sign. 

. Addenbrooke said that the Institution should not have 
defined . ity with the strictness it has done, as we 
might arrive at conclusions with the increase of knowledge 
that may alter the conception of the “ best frequency.” He 
could not avoid the idea that the progress of electrical 
industry in this country has not been normal; it had been 


- 


forced out of its natural lines by legislative action. He 
made some plain and straightforward remarks about “ young 
men just out of the works being put in responsible positions 
and given authority to select plant, thinking the consult- 
ing engineer superfluous,” but the time would probably 
come again when matured and skilled advice would be 
wanted in that most difficult of things, the selection of the 
best plant to meet the customer’s requirements. 

Mr. C. E. Grove pointed out that there were several kinds of 
standardisation spoken of in the paper. Specialisation is 
totally distinct from standardisation. One found a good 
deal of human nature in this question, and there lay the 
difficulty. Knowledge and opinions were different things ; 
it was not only a question of mere fact; facts, equally at 
the disposal of different engineers, caused them to arrive at 
different conclusions. The manufactnrer can and does 
standardise those more or less invariable. As to 
specialisation, there is much to be done advantageous to 
everybody. 

Prof. (278 did not agree with Mr. Esson in thinking 
that America was like England in having no standardisation. 
This arises ont of misunderstanding the American system. 
Standardisation, from the United States point of view, did 
not mean no progress; it only meant that at any one time 
there was only one type of machine which the makers would 
not alter or change for anybody, but that type from time to 
time was modified and improved, because the factory was 
always making experiments. It was similar to watch manu- 
facture at Coventry, where five sizes were made, and no more. 
Mr. Raworth and others had pointed ont that the consult- 
ing engineer asked for all sorte of different details, this arose 
from the fact that the manufacturer did not say what the 
properties were in every detail of his machine. Standardisa- 
tion was not stagnation : it was Conservative Radicalism. 

Mr. Stephen Sellon was particularly caustic about those 
who derided the consulting engineer. It ap as if 
consulting engineers were banded together in an unholy 
league to prevent standardisation of electrical plant: like a 
voice in the wilderness one hears the call, Mr. Consulting 
Engineer, if you have come to stop, will you please let 
me standardise?” What has the consulting engineer to do 
with standardisation: they might be quite sure that the 
consulting engineer would adopt a good standard article, but 
some of those who talked most had not, and never will 
have anything worth standardising." What had to be quite 
clear was, that plant purchased had gone beyond the erperi- 
mental stage. Many-mistakes had been made in traction 
work; no manufacturers were ready for ‘traction where it 

in this country. Again, look at the large works 
employing plant of Continental design— why was this? 
Because the manufacturer had neglected to take advice. 
and experience of the consultant. The consultant comes 
in to procure the confidence of the public for whom his 
client is catering. The time may come when the continuous 
сае machine may depart and three-phase working take 
its place. 

Mr. J. E. Kingsbury thought that Mr. R. P. Sellon was 
generous to consultants, but he seemed to be trying to arrive at 
standardisation the wrong way. American standardisation 
was standardisation of supply; Mr. Sellon attempted to 
standardise the demand. He thought it would be advan- 
tageous if there were just a little more conference between 
engineer and manufacturer than seemed to exist here. 

Mr. R. Р. Sellon, having been called upon for his reply, 
said the essential points brought oat in discussion were— 
(1) Whether standardisation were a backward movement 
rélatively to rival methods; (2) whether it were desirable ; 
and 10) practicable ; and if во (4) whether the Institution ought 
to take any part in the matter. Hethonght the fairest interpre- 
tation of the meaning of standardisation was such agreement 
among buyers as to ends as would enable manufacturersto go in 
for quantitative manufacture. He thought that in thatit was 

that we are not so advanced here. Gen. Webber had 

thrown doubts upon the interests of consumers being assisted 
by standardisation, he ventured to traverse that statement. 
he great competition between rival concerns, or combines 
even, in tne United States, led to standardisation being in 
the consumers’ interesta. We were at the dawn of electric 
traction work and power distribution in this couatry. Now 
was the time to deal with these problems before iv be too late. 
He thought that the absence of standardisation was in a 
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great measure to be placed at the door of the manufacturer, 
who had dallied, and had not said to the buyer “ You 
can take this standard article or leave it.” If it 
appeared in the paper that he had been unfair, his desire was 
not to bring forward in a paper such matters, but every 
manufacturer would gladly acknowledge the debt that the 
industry was under to such men as Dr. Hopkinson and other 
consulting engineers, who, like him, had given great assist- 
ance and guidance to mannfacturers. There was no hope 
of success for standardisation unless approached with willing 
mind by both manufacturer and engineer. His paper had 
not been put forward from any sectional point of view. All 
would be thoroughly alive to the crisis through which the in- 
dustry was passing in this country. To attempt to deal with 
the deep seated problems leading up to this, would probably 
have led to a discussion which would have been rather 
academic than practical, but he urged standardisation as 
being for the advantage of the electrical industry at large. 
Thus the discussion closed. 


CORRESPONDENCE. 


Lamps. 

Some time ago you made some remarks about a letter to 
the Timss on the subject of a lamp bursting. 

Yesterday evening one burst suddenly in my sitting room 
—a 25-0 P. 120-volt lam 

This lamp had been in use eight or nine mcnths, and had 
been alight on the evening in question about half an hour, 
when it suddenly burst, scattering the fragments of glass all 
over the room. | 

Nothing had touched it! I presume that some chemical 
change had been taking place in the air, or remnant of air, 
in the bulb, or some gas must have been slowly forming off 
the filament until the pressure got too strong for the glass. 

You ridiculed the idea of a lamp bursting spontaneously ; 
this is a case which is convincing. 


Limavady, February 24th, 1900. 


[We have never “ridiculed the idea of a lamp collapsing 
spontaneously ; but we do smile at the idea of a glow lamp 
bursting from internal pressure! 
the switching-on of 200-volt lamps.— Eps. ELEO. REv.] 


J. E. Ritter. 


. Carbon Anodes. | 
I would be obliged if any of your readers who may have 
had experience with carbon anodes in sulphate of copper 
solutions containing free acid will give the result of their 
erperienoe, Does this material disintegrate, or is it attacked 
by the free oxygen ? ES 


Swansea, February 26th, 1900. 


The Wiring of Houses for the Electric Light. 


Referring to Mr. de Segundo's article under the above 
heading in your issue of last week, I was much interested 
in his remarks abont joints. He does not, however, tell us 
how the jointe in a system of unlined piping should be 
insulated, assuming that some joints are necessary and that 
they cannot be mechanical ones. (By the latter term I 
presume he means some form of set screw and terminal.) 

In the two or three systems of bare conduit now on the 
market, joint boxes are provided without any lining and 
with no terminal blocks, and it is my contention that 
unvuleanised joints in such boxes will sooner or later break 
down, as their insulation is much leas than that of the wires 
which they join. It is of course possible to vulcanise the 
joints, but how few contractors would be conscientious 
enough to do this (I only know of one), unless the job is a 
very large one, or the consulting engineer has specified it! 

I recently had the consulting for a small extension on a 200- 
volt supply in which it was impossible to dispense entirely 
with joints. The wires were run in Simplex conduit, and all 
the joints for each circuit were collected in a bitumenised 
wooden box, made by a joiner on the spot, and let flush into 
the brick wall, the conduits from the different points enter- 


ing this box wherever convenient. I think this is much’ 


Our remarks applied to 


safer than putting the joints in а metallic box, because all 
danger of leakage to earth is obviated, and the jointe can 
be во arranged in a roomy box that short-circuiting would 


also be impossible. 
dim V. Zingler. 


Electrostatic Measuring Instruments. 


With reference to the article on “ Electrostatic Measur- 
ing Instruments" in your last week's issue, I note that 
according to your own figures if for a given voltage and 
with similar scales an instrument gives five (5) times the 
deflection which the other does, you consider the two “ to 
be aboat the same order of sensitiveness. 

I note also that if a capacity of the 10 ,; sth of a micro- 
farad is connected across an alternating circuit of 800 
periodicity throngh a resistance of 10 ohms when the im- 
pressed E. M. F. is abont 4 volt, the capacity “is charged 
only to zoth of the impressed voltage." 

If you should have to answer this question in a Central 
Institution paper, I would strongly advise you to try another 
solation and in ordinary units. When people begin to play 
with C. G. S. units there is a danger of a string of O's going 
astray, which is liable to make some difference in the 
character of the answer. 

raosooth of a microfarad is not 10— as you give it, but 
10^, if you wish it in this form. Your answer divided 
100,000,000 is probably not very far ont, but the change 
has rather an unforiuuate effect on the rest of your 
reasoning. 

Ав your remarks оп my instruments, I am content 
to leave the instruments to take care of themselves. 

I cannot, however, pass your somewhat airy assertion 
that while the electrical problems connected with electro- 
meters are complicated, the mechanical problems are кра 
and attractive. I thought the exact converse was 
general opinion, namely, that the electrical problems con- 
nected with the electrometer were so simple as compared 
with those involved in using other classes of instruments, 
particularly for alternating currents, that the instrument 
would largely be employed if only the mechanical problems 
involved cold be satisfactorily &olved. | 

You are quite right that it would be & good thing if some 
one would write a book on the use of electrostatic instru- 
menta. 
. Pro G. L. Addenbrooke. 

AKT 


[In the account of the instrument before us, when the 
article referred to was written, the only datum of the 
sensitiveness was that voltages as low as Poth of a volt could 
be detected, and our comparison was made on this basis. 
The general conclusion that Mr. Addenbrooke’s instrument 
is of the same order of sensitiveness as others seems to ba 
justified by his figure. In considering a range of measuring 
instrumenta, two instruments, one of which requires 2°24 the 
voltage for a given deflection that the other does, would be 
classed as of the same order of sensitiveness. We attributed 
little importance to this comparison and the difference is only 
one of language. 

Mr. Addenbrooke is right as to the error in the expression 
used by us for the capacity of the instrument. There should 
be no error due to the strip till frequencies far b:yond any 
ordinary experiments are reached. 

The electrical problems connected with the design of 
electrostatic instrumenta are, we venture to think, exceedingly 
diffioult, and it is much harder to calculate the behaviour of 
any new form of instrument from the data of a previous one 
than is generally the case with magnetic instruments. The 
problems connected with their use are of course much 
simpler. It was their construction and design rather than 
their use that was to be dealt with in the book we contem- 
plated.—Eps. Exec. Кет | 


. Quality of Steam. 


Will you allow me space to repeat the details of a process, 
which I proposed some years ago in the columns of one of 
your contemporaries, for the purification of water? The 
water is run into a tank and then treated with the silico- 
fluoride of ammoninm, until it is acid to litmus. More 
water is then added, until the litmus is restored to its 
original colour. , 


- 
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The effect of this operation is to precipitate all the lime, 
вода, potash, magnesia, and other salts which may be in 
the water; at the ваше time co nding salts of am- 
monium are produoed. The chief of these will necessarily 
be the carbonate, which is volatile at the ordinary atmos- 

heric pressure; but, under the influence of heat and a 
Bigher pressure, is converted into other non - volatile 
products. 

The precipitate would have a commercial value if pro- 
curable in large quantities; in any event the process is 
inexpensive, and seems to me to give steam users precisely 
the quality of water they require. I may add that there 


is no nt to for. 
и ды W. Mills. 


Libel Action Dismissed. 


It may interest yonr readers to learn that the action for 
libel that the National Conduit and Cable Company, of New 
York, commenced against us last year in the matter of a 
letter we wrote to your paper as to the way in which the 
cable contract for thc Dublin Tramways was let, has now 
been finally dismissed for want of prosecution. 

We inform you of this in justice to ourselves, as the 
taking of this action against us was published at the time. 
Further comment on our part is needless, 

British Insulated Wire Company. 
G. Н. Мшввютт. 


LEGAL. 


GOLDBERG v. LrvBRPOOL OORBPORATION. 


Tum Liverpool Mercury reporte at considerable length the case of 
J. Goldberg & Bon, tobacco and fancy dealers, Paradiso Street, 
Liverpool, against the Corporation of Liverpool. The case was heard 
in the Chancery Ocurt of Lancashire last week before Vioe-Ohancellor 
Hall. It seems that the defendants have fixed a pole and fuse box 
for the electric trolley wire in Paradise Stree’ in front of the entrance 
to the plsintiff company's premises, at the junction of Paradise 
Street and College Lane. In their action, plaintiffs claim (1) an 
order on the defendants to pull down and remove the said tramway 
pole and fase box, (2) damages, and (3) coste. The plaintiffs hold 
their premises on lease from the Corporation for 75 years from 1883, 
‘and in their statement cf claim they say, in effect, that having refused 
(as they were admittedly entitled to do) permission to the Oorpora- 
tion to fix on their premises a “rosette” for supporting the electric 
span wire at that point, the Corporation shortly afterwards erected 
on the footpath in front of plaintiffs! corner and main business 
entrance a tramway pole, and subsequently (after the plaintiffs had 
complained of the psition of the pole) a fase box of 2 feet 6 iuches 
by 1 foot 9 inches and 3 feet 4 inches high, the pole being only 3 feet 
2 inches from the entrance and nearly facing it,and the fuse box, 
connected with the pole, 2 feet 6 inches from the entrance. These 
p of the pole and the fuse box the plaintiff: claim bave not 
selected on the grounds of “expediency or necessity,” but with 
а view of putting pressure upon the plaintiffs so as to drive them to 
consent to the fixing of the proposed rosette. From the obstruction 
of entrance to and of egress from their premises by the exceptional 
position of the pole and fuse box and by the attraction of loiterers, 
the plaintiffs ge that they have suffered considerable damage, 
which will continue until the pole and fuse box are removed toa 
more convenient position. 


Mr. Maberley proceeded to call 
being Mr. J. A. Brodie, the city engineer. He said the location of 
the supports of the wires in Paradise Street was settled, by his own 
survey, before it was decided whether centre poles, side poles, or 
rosettes, with the alterr ative of pavement poles, should be fixed. The 
question of rosettes had not even been raised when the supports 
were marked on the ians. The supports were chosen at the best 
ble intervals, and afterwards adhered to. Oentre poles 

aving been rejected, side poles were contemplated, bat witness 
found, on having trial holes made, that the position near the kerb- 
stone of a gas company’s main, electric mains, a water main, and 
connec'ing sewers, rendered poles by the side of the kerb impractio- 
able. It was then that rosettes in corresponding positions were pro- 
posed, but as plaintiffs objected as to their premises, while two other 
buildings were found unsuitable for rosettes, several poles had to be 
erected on the pavement. Oa receiving, as regarded the proposed 
rosette, the refusal of the plaintiffs, dated February 15th last year, 
he immediately endorsed the letter, Pole to be planted." He had 
previously shown the contractors’ engineer (Mr. Higginson) 
where the pole кн ы placed, Rs гасе. t. was 
actually planted a few inches away е spot witness 
indicated, the slight variation was in favour of the plaintiffs, 
and was made in the exercise of Mr. Higginson's discretion. To have 


further changed the position of the pole would have necessitated the 
re-erection ‘of the rosette on the opposite side of the street, and 
witness did not think the owners there would have been likely to 
agree toa second interference with their premises. Witness explained 
that he could not have erected the pole and box close to the blank 
wall of the plaintiffs’ premises a little way up College Lane, because 
that would have interfered with their footings” and basement. The 
electric pole could not be placed “in or near the position of the gas 
lamp-post,” as plaintiffs bad suggested, because of the gas main 
beneath, which was about 2 feet in outside diameter. He would not 
take a personal responsibility for placing the pole and fuse box, as 
now tentatively su right in the line of the foot traffio of 
Paradise Street. He did not think the pole and box in their present 
position materially affected the plaintiffs! premises. He adopted the 
position for the pole and box in the general interests of the city, and 
without any question of the frontager. He had fixed the intervals 
of the poles on his original survey. 

The hearing extended over a number of days, and his Lordship 
intimated that he will deliver judgment on Monday next. 


Nationa, Евив WMO COMPANY v. LAMBERT, 


Im the Westminster Oounty Oourt on Thursday last week, his 

Honour, Judge Lumley Smitb, Q.0., and a Jury, bad before them an 

action by the National Free Wiring Company, Limited, to recover 

£19 odd for fittings supplied to the defendant, Henry Austin 

a the proprietor of the Jolly Sailors, Lower Road, Rother- 
e. 


Plaintiffs’ case was that they were in the habit of wiring premises 
and supplying fittings for the purposes of the electric light, but if 
special fittings were required, they were to be paid for, the other 
fittings being supplied on a rental of 2d. per unit of electricity 
supplied each quarter. There was also а charge of £10 for altering 
gasoliers to electroliers. The electricity was supplied by the London 
Electric Sapply Corporation, Limited, and they collected the 
rental. Some time after they removed the fittings, some of which 
they now had. 

In cross-examination, plaintiffs’ cashier admitted they bad a man 
named Collins, who was a canvaseer, and he obtained the orders. He 
was not now present, Oirculars were distributed by the corporation, 
oneof which was produced, stating that after two hours electricity 
only cost 3d. per unit, which was equal to 1s. 9d. per 1,000 feet of 


gas. 

Mr. Grvzzn, defendant's counsel, said if the contract was entered 
into in consequence of the misrepresentation of the defendant's can- 
vasser, then he thought the jury would set it aside. When Oollins 
first called Mr. Lambert refused to have anything to do with the 
electric light, but subsequently he told him that it would be very 
much cheaper than gas. To that Mr. Lambert said, " Why should I 
change?" to which he replied that it was so much cheaper, and he 
gave him the corporation’s circular, which stated that the cost would 
bs but 3d. per unit after 14 hours. Now what was the result? The 
gas bill for the quarter previous was £70, and the electricity bill 
from February to October was £120. After that he had the fittings 


removed. 

Defendant bore this ont on oath, and said not only was the light 
much more expensive, but it was not so good as the gas, and he had 
spent £40 in going back tothe gas. He would never bave entered 
шо the agreement, but for the fact that it was urged it was so much 

eaper. | 

Plaintiffs’ solicitor pointed out that the circular of the corporation 
stated that the cost per unit was 6d , aud several months had el«psed 
between the ficst call of Collins and the time the contract was 
entered into. The 3d. related to power for motors, and the scale for 
light did not go beyond 5d. 

His Номосв failed to see why the Sd. should be put in the circular. 
Everyone knew that the electric light was dearer than gu. People 
grumbled that the gas was not good, and that electric light was dear. 
He knew of no one who paid less than 6d. a unit. 

Mr. Отувем wanted to call a number of traders to give similar 
evidence of the great increase in the cost of electricity against gas, 
but this his Honour declined to allow, and in addressing the jury 
told them that if the contract was entered into in consequence of the 
fraudulent statements made by Oollins, then it could be set aside. It 
was for the jury to say whether it had been proved to their satisfac- 
tion. Everyone knew electric light was dearer than gas. 

The jury found for the plaintiffs for £10, apparently for the altera- 


tion to the gasoliers 


Lompow Егиотвіс Omnrsus Company v. NEILL 


- Barons Mr. Justice Ridley and a special jury in the Queen's Bench 


Division on Monday the case of London Electric Omnibus Company 
v. Neill came on for trial. This was an action by the plaintiff com- 


pany to recover calle on shares. It was not denied that the calis were . 


due, but the defendant alleged material misrepresentation ia the 
prospectus, and counterclaimed against the company for recission of 
contract, and against the directors for damages. The alleged mis- 
representation was denied. 

Mr. Dickens, QO., and Mr, J. Bidon Bankes appeared for the 
London Electric Omnibus Company and for Msjor 8. Flood Page, 
Mr. T. Sutton Flack and Mr. J. B. W. Maunder, directors of the 
company, and defendants on the counterclaim; Mr. Beddall repre- 
sented Mr. Henry Fox; Mr. Boxall, Mr. Radcliffe Ward; and Mr. 
Witt, Q.O., and Mr. Kimber appeared for Mr. William Mayne Neill, 
the defundant in the action. : 

Mr. Witt opened the case for the plaintiff on the counterclaim, 


observing that the company was incorporated in 1896, to put on the 


F 
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London streets omnibuses propelled by electricity, its nominal capital 
being £250,000, of which shares for £100,000 were offered. Plaintiff 
applicd for and obtained 240 shares of £1 each, 10s. being 
paid up. In the prospectus there were the material mis- 
representations which were relied upon. At the head of the 
document there was & picture of the omnibus, which it was said 
carried 26 passengers, and had been designed by Mr. Ward for the 
company. This was followed by a paragraph which said A con- 
ipis bas been entered into with the Orystal е Oom я у 5 = 
e grounds, carrying passengers, a new type of omnibus sim 
to thore about to be ка the streets. Omnibuses are now to be 
seen at the Orystal Palace which will becarrying passengers shortly.” 
This assertion was designed to obtain public confidence; bat the 
facts were that there never was a finished motor omnibus at the 
Orystal Palace, or one which could carry passengers, but only the 
body of & bus which had neither wheels nor motor parts. The 
invention was next puffed up as “а sound, progressive, industrial, 
British enterprise, and it was added, “The electric omnibus 
designed by Mr. Ward bas run upwards of 5,000 miles on the London 
streets through the most crowded traffic with саре success, and 
has proved as noiseless as a horseless carriage fi with pneumatic 
tyres.” So far from this being the fact, the company bad never put 
an omnibus on the London streets, had never carried a passenger for 
hire, had never done any business at all, but bad spent the whole of 
its money, except what had been handed over to Ward for the pur- 
chase of some patents which counsel believed bad lapsed in experi. 
ments and demonstrations, so that at last they bad in the bank a 
sum of £1 19s. 1d., and bad got rid of £37,000 odd in experiments, 
— 1 gineer, said he v oter 
r. WILLIAM HALL, & mining en y 8 e was prom 
" the company, in conjunction with Mr. Radcliffe Ward, and one of 
ts directors. A 


Ward's statement, and expected that it would be running in the 
grounds. Mr. Ward's omnibus shown at the Orystal Palace without 
wheels was completed five months later, and carried over 26 passen- 
gers on a trial trip; they were at one time han round it like 
rate. It wasa most successfal trial, but the motor omnibus stuck a 
few days afterwards, and bad to be drawn home by horses. There 
haa been no other successful run. They had never carried passengers 
or hire. 

What do you say to the statement in the prospectus that the 
omnibus has been run 5,000 miles through the most crowded traffic 
in the London streets? —I say that was one of the statements made 
by Mr. Ward that induced me to go in for the scheme. Afterwards 
I considered the statement was absolutely untrue. If Mr. Ward had 
been able to run the omnibus 6,000 miles, we should have been assured 
of a gigantic success. 

Qaestioned further, the Wrrares said the company principally 
spent its money on experiments and directors’ fees. 

By Mr. Dickzs8: He could not say whether the directors had 
not drawn any fees since November, 1896. Mr. Radcliffe Ward bad 
largely interested himself in mechanical traction, and told witness 
that he had run an experimental car for four years successfully. 
The directors had favourable reports on their omnibus from Mr. 
Bpagnoletti, the consulting electrical engineer, and Mesers. Imray, 

nt agents. They had a letter from Mr. Gillman, of the Orystal 

alace, saying his company would be glad for Ward's omnibus to be 

sent on to the International Horseless Carriage Exhibition being 
held there, the company to take 50 per cent. of the receipta. 

Mr. Justice RIDLEY considered the letter did not constitute a 
contract. 

Wrrunss declared that the directors were misled altogether by Mr. 
Ward asto the power of his omnibus, and so entered into a contract 
expecting to do what was impossible. Я 

Мг. W. M. Nax, the defendant in the action, and a Mincing 
Lane merchant, said that when applying for shares he was greatly 
inflaenced by the statement in the prospectus that the oronibus had 
been run 5,000 miles in the thick of the London traffic, which he 
considered would prove it to be a valuable commercial property. 

Oross-examined by Mr. Dickmws : Until he was sued for calls 
never suggested that he had been defrauded. At the shareholders’ 
meeting on March 4tb, 1898, he did not suggest misrepresentation, 
because he understood another shareholder was bringing an action, 
and wished to see the result. 

This was the defendant's case. 

Mr. Отск®нз submitted that no claim was made out for revision of 
the contract, owing to the delay in bringing the action, though these 
matters had been known to Mr. Neill for years. Also that fraudulent 
misrepresentation had not been made ont, the evidence showing that 
ue directors bond fide believed in Mr. Ward's representations to 
them. 

Mr. Dickens, addressing the jury, said that the defendant did not 
take these shares as an ordinary investor, but as an underwriting 
contract, under which he was to obtain 16 per cent. commission. It 
was on him to show tbat before he entered into the underwriting 
letter he saw the prospectus wbich be said misled him, but, as a fact, 
the paragraph relating to the Crystal Palace was not іп the prospectus 
at the date of the letter. The directors regarded the arrangement 
with the Orystal Palace Company as a contract, and it was so entered 
in their minute book. It was the fact that a car on Mr. Ward's 
earlier design bad been run for upwards of 5,000 miles in the London 
streets, and this design was being improved upon in the company's 


oar at the corner of Grove Street and U 


omnibus. With regard to the substance of the prospectus, an 


upon the reports of Mr. Ward. If only the default made on shares— 
£15,000—could be made good, he still believed the company could be 
turned into a success. 

Ву Mr. Wirt: The company paid £20,000 to Ward and 
Marshall for the patents and promotion, and spent money on experi- 
ments and demonstrations. 

Have you ever manufactured more than this one omnibus ?—I 
дешк a DUE кий ше. Нау Би been so much 

tered. 

Mr. J. B. W. MAUNDEB, another director, was alto examined, and 
the further hearing was adjourned. 


On the hearing being resumed on Tuesday, 

Mr. Raporivre Wann, one of the directors of 
tric Omnibus Company, and inventor of the 
ompibss, said he carried on the business of an 
Northumberland Avenue, and since 1882 had 
self in electric traction. He had constructed an electric omnibus 


ar eae and was constantly run on the London streets; it was the 


Mr. Justice RrDLEY said he would not have the Court further used 
for advertising this company. 


Wrrunss added that at the time the statements were made in the 


G of the Orystal Palace p vid to 

Mr. Опгмалн, manager of t gave evidence as 

the arrangement he completed for the exhibition and the 
tiff company’s electrical omnibus in the Palace grounds; and 

г. ALEXANDER SOHENSOHELL also testified on the same point. 

This completed the plaintiffs’ case. 

Mr. Justice Erprzv ruled that the defendant was debarred by the 
delay in bringing his action from any right to recission of his con- 
tract. He left it to the jury to consider (1) whether the defendant 
was induced to buy the shares and subscribe to'the company by the 
alleged m resentations in the prospectus; (2) whether or not the 
statements relied upon in the prospectus were true; and (3) if untrue, 
had the directors reasonable grounds for believing the statements, 
and did they believe them when they were made. 

The jury found that the defendant was not influenced by any mis- 

statements in the prospectus, and that the statements in 
question could not be as untrue. 

Jadgment was en for the plaintiffs for £129 interest on the 
claim for calls, and for the defendants (the directors) on the counter- 
claim. 


Amir v. THE Ooprornation OF LIVERPOOL. 
THIS was an action brought before the Li Assizes last week to 


Parliament Btreet on 


October 16th. The jury awarded the plaintiff £170 damages. 


Musk v. RV Corp Втовлав anD Ion COMPANY. 


AT the Liverpool Assizes last week, before Mr. Justice Grantham, 
without a jury, this action was brought to recover the balance of the 
contract price in connection with the supply of electric lifts and 
hoists, and also for some extras. When case 


His LonpenrP gave judgment accordingly. 


Тнв Don Ровтлвів Powzr BvWDICATE. 


Мв. JusTIOM PEHILLIMOBE, sitting in the Queen's Bench Division 
without a jury to-day, heard the case of the Doe Portable Power 
Byndioate v. Olarke, which was an action to recover £150 on a 
guarantee or ent to pay money when called on. 


Mr. Lie n Davies a for the plaintiff syndicate, and 
Mr. Dodd for tee defendant ea Р j 


Mr. Davies read the indenture setting forth the formation of the 
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syndicate for the fact that they had acquired certain English patents 
and contracted to buy certain Oolonial patente for £2,000. Certain 
persons, of whom the defendant was one, agreed to guarantee tothe 
syndicate the repayment of this sum within 14 days after receiving 
a request. The share of the defendant was £250. If a certain 
amount of capital was subscribed or profit made, the guarantors were 
to be repaid. Their liability absolutely ceased at the expiration of 
віх months. The indenture was dated December 7th, and notice was 
given on May 10th, 1899, well within the six months. No notice was 
taken of the application, and after other applications had been made, 
the writ was issued, though this only took place after expiration of 
the six months. 

The defence was that the agreement had come to an end by fluxion 
of time, and that this was a covenant to lend money, and that an 
action for debt did not lie. 

His LonpsHrP gave judgment for the plaintiffs. The fact of the 
six months running out before the issue of the writ was no reason 
why plaintiffs should not recover. The indenture was not a covenant 
to lend money, but a recognition of a debt, and an action for debt 
did properly lie. 


BUSINESS NOTES. 


Electrical Wares Exported. 
Win жирга Fes. 21st, 1899. Wim mom FB. 207TH, 1900. 


Adelaide .. Value £104 Adelaide. Teleg. app'ratus. Value 4300 
Amsterdam.. ws - id 25 Alexandria .. <a 5% sè 26 
Beira .. - s 65 Boca .. VA $a T .. 269 
Bilbao ^ А 50 Bombay  .. và es “> 70 
Bombay  .. is £s . 120 Buenos Ayres  .. ae ee 35 
РА Teleph. stores .. 19 Calcutta .. - m .. 218 
Brisbane. Teleg. mat... . . 1,916 Christiania. Teleg. wire " 48 
si Teleph. stores . 296 Colombo. Teleg. mat. .. .. 467 
Buenos Ayres - i .. 438 Constantinople РА 48 
Calcutta es vs ee 249 Copenhagen. Teleg. cable 85 
Саре Ton.. .. 809 " Teleg. mat. 170 
m Teleg. cable . . 18,480 Durban T "S - 808 
Colombo ee оо oo [EJ 131 [4] Teleg. mat. oe 837 
en as 8 8 .. 880 East London ve 59 
De y "T T .. 288 Fremantle .. iis 54 
Durban ИР deo. dE ee 1,891 Hamburg T as 860 
" Teleg. mat. .. eo 292 Hong Kong. Vs а 810 
East London x i» zy 45 Ў Teleg. mat... 48 
Fremantle da у .. BH Kobe 8 Ps - $s 86 
Hamburg us г 100 Nagasaki. Teleg. cable » . 96,750 
Hong Kong .. 951 Ostend б» ee T T 
M 9 55 Penang. Teleg. mat. .. oe 987 
Malta. ‚+ В 169 Perth. Teleg. cable Я 402 
Melbourne .. - ze .. 8,916 Port Said ik eo 57 
Newcastle (N.S.W.) з vs 8 Shanghai . 809 
Ostend 0055 ieo o. 19 Singapore „ 87 
Otago. е ee * е ee oe 250 » Teleg. cable eo 21,000 - 
Perth. Teleg. mat. 3 .. 200 Stockholm. Teleg. wire „ B` 
Port Elizabeth  .. 2 T 15 Sydney «is ae " os 980 
Rio de Janeiro. Teleg mat. .. 718 Townsville. Telephones 98 
Rotterdam. Teleg. mat. 5а 18 Wellington .. sd as ‚996 
Shanghai .. . 26 Yokohama .. .. .. „ 96 
Bingepore.  T'eleg. mat. . 122 55 Teleg. mat. „ 106 
В Im. Teleg. mat. Ex 69 » Teleph. cable .. 8,850 
Sydney s m ss ee 1,984 " Teleph. mat. E 84 
» Teleg. mat. .. ) 159 
Tientsin. Teleg. mat. .. 288 
Wellington .. га Ss 618 
Total F £88,600 Total vs £57,899 
Foreign Goode Transhipped. 
M . Elec. light cable Value £89 
New York. Elec. goods - 50 
Perth. Elec. „„ 118 


— 


Total .. £195 


tion of incrustation, and prevention of corrosion or in 
ќа locomotive and marine boilers; and No. 4 details their 
im Asbestos-Bergmehl and magnesia non-condacting coverings 


tinually supplying their asbestos goods for electrical purposes, as well 

f , jointiogs, disincrustants and coverings. There 
are the electrical uses of asbestos in the forms of cloth ropes, 
cords, twines, millboards, &c. They make large quantities of 
asbestos fireproof paint for electric conduits and wood casings and 
new unpainted w generally that is exposed to risk of firing from 


Bankruptcy Proceedings.—An application for an order 
of discharge was made some days ago at the London Bankruptcy Court 
on bebalf of Herbert R. Kıllik, lithographic artist, lately carrying 
on business at 181, Qaeen Victoria Street, E. O., in partnership as 
Taylor & Killik. The Official Reoeiver reported that in October, 
1897, Mr. Taylor patented an invention for electrically illumina 
advertisements, known as the Reflex Advertising Medium, of which 


bis partner was to have a half врате, Mr. Taylor further agreeing to 


devote the greater part of his time to developing and selling the 
pint. Having no capital with which to develop the patent the 

pts sold a balf of it for £500, and borrowed £1,200 on 
their joint promissory notes. They were unable to sell the patents, 
ead in March, 1899, the stock and effects wore distrained upon and 


- consulting en 


sold by the landlord. The failure was attributed by Mr. Taylor to 
insufficiency of capital, to neglect of the business by his partner, and 
to inability to dispose of the electrical patent. Oa the other hand, 
Mr. Killik ascribed the firm's position to his partner's excessive 
drawings, to bis partner’s failure to account for certain book debts 
which he had collected, and to liabilities in regard to the Rrflex 
patent. In the opinion of the Official Receiver the failure was caused 
mainly by the over-drawings of both bankrupts, and by the expendi- 
ture on and liabilities in connection with the electrical invention. 
The firm failed last May, with ranking liabilities, £2,251 6s. 1d., and 
assets valued at £193 3s. 5d., but which only realised £28 16s. 1d. 
Various offences were reported by the Offi Receiver, and after 
hearing Mr. H. W. Patey, in support of the application, the learned 
Rogistrar upheld the report, and suspended the order of discharge 
for two years. 

Under the failure of Archibald E. McKechnie, described as of 7, 
Newton Road, Bayswater, an application was made to Mr. Registrar 


` Brougham last Friday at the London Brankruptcy Court for approval 


toa scheme of arrangement recently entertained by the creditors. 
Mr. Howell, assistant receiver, reported that the debtor went to 
America in 1874, whilet there be became interested in the develop- 
ment of various electrical patents, and for some years assisted in the 
formation and management of compenies connected therewith. He 


‘feturned to London in July, 1896, and has since lost £700 by making 


advances on patents. The failure is further ascribed to the debtor's 
liability on a promissory note accepted jointly with another person. 
The scheme provided for payment of a composition of 7а. 6d. in the £ 
on the liabilities, except upon £530 due to the debtor’s two brothers 
who had agreed to withdraw their claims. In the on of the 
Official Receiver the arrangement was calculated to benefit the 
creditors. His Honour ordered the scheme to be approved and the 
receiving order to be rescinded. 

Notice is given of release of trustee in re O. F. S. Pilling, eleo- 
trician, of Bolton, Lancs. | 


Liquidations, &c.—Oreditors of the Continental Water 
and Electrical Power Syndicate must send particulars of their debts 
or claims, &с., to Mr. H. Meredith, 95, Finsbury Pavement, E O., 
liquidator, by March 25th. 


The first meetings of creditors and contributories of the Madras 


Electric Tramways Compeny, are arranged for March 9th at 11 and 
12 o'clock respectively, at 33, Carey Street, W. O. 


Books Received. — “Mesures Electriques" par Eng. 
Vigneron and P. Letheule. Paris: Gauthier-Villars. 2 fr. 50 с. 

Fire Tests with Safes,” No. 42, and Fire Tests with Protective 

Coverings.” No. 43. London: The British Fire Prevention Oom- 


‘mittee. 28. 6d. each. 


Country House Lighting. — The lighting of Hayes 


Place, Bromley, Kent, is being carried out by the Phodyne Electrical 


Company, Limited, to the specification of Mr. Morgan Williams, 
gineer. The plant will consist of two 15-H. . gas 
engine and dynamo belt-driven sets, together with a battery of 55 


‘accumulator cells. The number of lights at present being installed 
` amounts to 274. 


Electric Power Schemes,—At a meeting held on Tues- 
day at the London Ohamber of Oommerce to consider what steps 


should be taken in view of the opposition of the municipalities to 


the second reading on March 1st of the various Bills for the pro- 


vision on a large scale of power for manufacturing and other 
purposes in various industrial districts in England and Wales, the 

Uowing resolutions, moved by Lord Avebury, and seconded by Mr. 
Н. Seton Karr, M.P., were unanimously adopted :— 


(a) That this meeting regrets the action of the representatives of munici- 
pue and local authorities in opposing the second reading of Bills promoted 
y companies for the distribution of * power in bulk" for industrial and general 
purposes in various distriets in England and Wales, and urges upon Parliament 
the desirability of allowing such Bills to be read a second time and referred toa 
committee in order that they may be examined in detail on their merits. (b) 
This meeting further urges that in view of the promise of the Government to 
appoint a Joint Committee to inquire into the whole question of municipal 
trading in competition with, and to the exclusion of, private enterprise, tlie con- 
sideration of all provisions in the various Bills and Provisional Orders promoted 
by municipalities and local bodies authorising municipal trading be deferred 
nding the conclusion of the said inquiry. (c) That a petition be presented to 
arliament praying Parliament to pass the second reading of the Lancashire 
Electric Power Bill and other similar measures. (4) Thata copy of these re- 
solutions be sent to the Board of Trade and to every member of Parliament. 


Hart Accumulators.—The Hart Accumalator Company, 


. Limited, state that they have this week received the orders for the 


supply of central station batteries to be used in connection with the 
electric lighting schemes for the following places: — Hertford, 
I Durham, Lewes, Weston-super-Mare, Barnet, and Gates- 


Lockwood's Builders’ Price Book.—The new edition 
of this annual contains, as usual, an electrical section giving just 
that information as to electric lighting which is likely to aseist 
builders and contractors in making rough estimates. Toe prices and 
calculations have been revised for this edition. It is interesting to 
learn from the preface that as regards the building trade generally, 
high prices are maintained for both material and labour, that iron and 
lead have risen toa higher valae than ever before known, that work- 
men undoubtedly do less work for their money than they used to do, 
грата there is at present no prospect of апу fall in prices in any 

on. 


New Chemical Works.—Oa Monday the construction 
of extensive new chemical works at Oledford Bridge, near Middle- 
wich, was commenced. They are for the Electrolytic Alkali Company, 
whose preeent offices areat Bt. Helens. Orders haye been given for 
engines and dynamos, and the total cost is estimated at £100,000. 
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Presentations, — A new “bram shop” in connection 
with tha alactria worka of T. Parker, Limited, Wolverhampton, has 
Jom been oomplated ; and for the purpose of celebrating the opening 
of the shop about 100 of the workpenple dined on Saturday evening 
a the Raven Stare Hotel, Wolverhampton. Mr. A. Preece, the 
foreman of the department, presided and was presented with a 
marti olorit and & pair of equestrian bronsas by bis fellow work- 
peonia, Tha анан туй was made by Mr. T. A Parker. 

The alentria staff nb Masara. John Brown & Oo., Bbeffi-1d, presented 
on Monday last, February 20tb, a massiva brass karb and fittings to 
matoh, to the head aesi«tant electrician, Ме, R. G. Ward, on the 
conssion of hie marriage. The presentation was made by Mr. D. G. 
Jones, ohlef electrical engineer. 


“Rohertaon” lamp Works.—A party of students from 
the Institution of Hlectrical Engineers visited these works at Brook 
Green on Thursday afternoon, February 2206, aad were shown in 
dotall the various operations connected with the manufacture of tbe 
" }tuoberteon lamp. 


The Rubber tnduastry.— Io the House of Commons 
last wank, Mr. Wair ached tha Bocretary of State for tbe Colonies, 
whether he was aware that the value of rubber imported from the 
Пима Oantral Afrion Proteotorate through Obiromo amounted 
Auring the prar 1H08 00 to £10,933. 18e, as comvared with £1,044 
17а. Ad. In 1507 bn, showing an increase of over £9,000 in one year; 
and would he atate whether any ғ fforte were being made to regulate 
the moda of collecting rubber juice, вэ as to prevent destruction of 
the rubber vines, Mr. D-odetok, who replied, said it was so atated 
in the leat report on the Protectorate, Regulations regarding the 
manufaotere and salo of rubber were issued on September let last. 


Amoke Nutaance, — At Westminster on Tuesday the 
Weatwineter Nleotrio Supply Corporation were summoned by the 
Westminster Vestry for baving furnaces constrvcted eo as not 

ery to consume their own smoke. Mr. J. W. Kirk, one of the 

ratry's Inapectors, proved that dense black smoke for periode of 
10 minutes, a quarter of an hour, and oven longer, was emitted from 
the ehimneys of the defoudant company's supply station at Millbwnk 
Btrect, Westminster, Mr. Oonway Gtimehaw, aceistant engineer-in- 
chief, seid the usual type of farnace with water-tube boilers was 
employed. There had been some little ume ke at firing-ap times, 
һесатва the Walsh smokeless coal could not be obtain The 
Ovunty Counell hed a hill before Parliament to take over the works, 
and pending thie event any change of boilere or furnsces would 
meat a wasteful expenditure of thousands of pounds, Mr. Horace 
Bmith fued the dafendants £10 and two guineas costs. 


Trade Awnouucementa, — The “ Unbreakable” Pulley and 
Mu Qearing Company, Limited, inform ue that they bave appointed 
Mr Claude Taylor, of 25, Manchester Street, Oldham, as agent for 
Oldham and district for the sale of theie " U. breakable ~ рее 
adjeatahle and swivel bearings, and other manufactures the 
mevhantoal travamis ion of power, 

Mr. W. J. R Taumas haa commenced beainess as а consulting 
electrival engineer at 10, Woodetck Road, Moseley, Birmingbam. 
We understand that fir the last three yeare he bae deen electrical 
{керет and adviser ty the Rirmir cham Oorporaticn, being previcusly 
vn the of & the St. b. deres Vestry for ecme year in ch ute cf 
maina petite hedting, емо баі ро & 
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Wheeler Condensiag Plant—The contract for the 
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bas wed with the W еее Coadersing and Е gipeennge Owar- 
Pany hy the War Ae Thn firm aloo report that the har tower 
and Werne Cate for the Channg Cross авд Strand E:scctrcity 
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едем оф ante for the aape Nay aad Cape Towa Tram fara, 
Wm of om roond sex ёге ait ard сагсе)айге PLE жог 
Ф nana A ehe & greet (ome cf ober Nen rewe have 
Wes tev mats fot the Сала E and Mote Old Soros Coa pars Y 
Nr paat Mera Seen’ АХ More baw zien а 2tpZz- 
wate cedet Pot a aed anwar & the єт Co; d Pot he G eal F neal 
М пча ard t e Shared vice Coe вод ina C arene dace Ordered А 
nnr rend fa the m е сома 
од char Nap web Ael. 
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ELECTRIC LIGHT AND POWER NOTES. 


fen. е Sher HAN une. hes Deve ы 
NN Wo S 08 fures эз elei. rd Sr arn't & the 
eee 0 Cw he r for Ede supr af MANTA 4А 


Asylum Lighting.—Mr. A. A. Campbell Swinton has 
received instructions from the Aeylum Oommittee of the Norchum · 
berland Couaty Oouncil, to prepare a specification for the electric 
lighting of the County Lanatic Asylam, at Morpeth. 


Belfast.—The Electricity Committee has recommended 
the Borosgh Council to reduce the charges for electricity supply. 


Birkenhead.—A well-written article recently appeared in 
the Birkenhead News on the subjsct of tbe electricity supply, in 
which a strong attack was maie on the manner in which tbe Gas, 
Water, and Electrical Committee has managed th- municipal elec- 
tricity undertaking. Birkenhead is a town of 116,000 inhabitants, 
but after 3j years’ working, the consumers number only 171, and 
the averge price charged for supply is 544. We have often pointed 
out the folly of entrusting the supply of electricity to the care of a 
Gas Committee. Whore the two undertakings are run in competition, 
the invariable rale is that both ; but where they are both in 
the hands of the same authority, in spite of certain honourable 
exceptions, the rule is for the electrical department to be smothered. 


Bradford.—A Local Government Board inquiry was held 
last week into the application of the Oity Council for leave to borrow 
£10,000 for extensions of the electrical works, &c. The town clerk 
stated that there was an increasing demand for electrical energy for 
lighting and motive power, while the works also supplied the two 
electric tramways; the undertaking is now making large profits. Mr. 
A. Н Gibbings, the electrical engineer, gave evidence as to the need 
of extensions, and the inquiry closed without opposition. 


Bristol.—A few weeks ago reference was made to a con- 
troversy which had been occasioned between Mr. Henry Williams, the 
architect of the existing electric lighting station at Bristol, and the 
Electrical Committee, owing to the decivion of that committee to 
erect their new station at Avonbank, Bt. Pailips, without his pro- 
fessional assistance for the above ground work. The sabject came 
before the Council in a report which recommended the appointment 
of Mr. K. О. Hale as architectural and engineering drasghtsman. 
Alderman Pearson explained that the committee (having advertised 
in the Erecrarca, Квугвт) had selected Mr. Hale from a number 
of applicants and proposed to рау him £200, rising to £250 a year. 
Ia moving the adoption of the report, Alderman Pearson intimated 
that the new electrical station woeld be planned by the electrical 
engineer, and the new cfficer would be one of his staff. He refrained 
from commentiog on a circular letter sent round by Mr. 
Wiliams to the councillors, bat subsequent speakers alluded to it 
frequently, and while some contended that Mr. Williams had been 
actually appointed as architect of the new electric station, others 
argued thas his appointment was limited to extensions at the existing 
station, his services at the new site being confined to purchasing 
the property for the committee and putting in the foundations. 
Аа amendment was proposed referring back the proposed appoint- 
ment, and calling upon the Electrical Committee to employ an 
architect. Alderman Pearson, in replying, feelingly resented the 
Charges made, and warned the County Council that if the Committee 
was to be fettered by sach an instruction, he should resign the 
chairmansbip, As a matter of fact, the new building was not one 
N quuing ad architect. It woald not front a road ; it would differ 
ft. m the existing station, and the problems it raised were such that 
if there was any doubt about the electrical enginser's plans, the 
Eure wuld be to submit them to a consul ing engineer. 

Wiliam Preece was consaited when the existing station was 
designed, and that would be the proper coarse to adopt in this case if a 
conselting engi eer were reqeired. Аа outside architect cosld not 
prepare plans unless the el-ctrical engineer gave him the information 
&bo«t the positions of boilers and mechisery. Tre Осо: сіі, bow- 
ever, passed the amendment, and Alderman Pearson at once notified 


Cardiff.—The Chamber of Commerce has unanimoosly 
wesclved to зсрро the Seta Wales Electrical Power Distnbo Soa 


. are regarded as of greet схашетсїз! 
та, 


Chester.—The Town Counci hee ar of the recom- 
mere of the Láptting Committee, to the e get that a kan of 
£35 QUO be rained for extensoms of the eect rng works sad 
кыыл 

CoveRtry.—The statement of the Faxri: Light Com- 
mittee for the quarter mant Derer r. shows that electricity 
rnd durne the quarter алгас d te 35.22 exits as compared 
Witt Oh 425 атла for the arerp wranf course u the previas year. 
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morning, when some of the machinery was started а Bome cf 
the machines were still not able to run on Thursday last week, and it 
must be a matter of time before the damage can be fally г 
An explosion took place on Saturday afternoon іп a connecting box 
through the water breaking down tne insulation of the cables. The 
damage was slight. | 


Hadderfield.—The revenue account of the electricity 
undertaking for the year 1899, shows a surplus of £1,828 16:.; while 
tbe number of lampes connected has only increased from 70,178 to 
70,802, the units supplied during January last amounted to 138,883, 
as compared with 101,583 for the corresponding period last year. 


Kandv.— The electric lighting installation of the 
Oolombo Gas and Water Company was successfully inaugurated on 
the 29th ult. Mr. J. B. Addyman is tho resident engineer. 


Kuutsford. — The Electricity Committee has now 
received the r-port on the lighting of the town, which Messrs. Lacey, 
Olirehugh & Billar were instructed to prepare. 


London.— Court or Common Councit —At the meeting 
on Toursdsy last werk the Streeis Oommi tee reported on certain 
letters received from the Oharing Cross and Strand Electricity 
Bapply Oorporation with regard to the financial arrangements in con- 
nection with the City of London Blectric Lighting Order 1899. The 
report. states that the company proposes to veet the order in a new 
company, in which event arrangements will be made to carry out 
the work simultaneously with certain works contemplated by the Post 
Office authorities. The Committee recommended teat no objection 
be offered to the proposal, provided that the sanction of the Board 
of Trade be obtained, that it should in no way prejudice the Oorpora- 
fion or consumers, and that the expenses of formation and carrying 
on of the new company should form no part of tne purchase money 
in the event of the Oorporation decidiog to acquire the uadertaking. 
A letter from the company was read stetiog tnat the ees in 
question would be insigoificant. After discussion, the Oourt rej oted 
the report. Farther reports relating to the acquieition of a site for a 
genera ing station at Bow and to the laying of cables in the western 
district of the City were approved. A report relative to the pro- 
poas alteration of the standard preseure of supply from 100 to 

vol a by the Ойу of London Electric Lighting Company was 
also approved. — 

ROTHERHITHE.—The Vestry has offered the elec- 
tricity supply company half the amount charged for electrical 
energy, d protest, ers ше remainder to iiia Rin Бг еы 
company ; action ten as a protest t the ge 
irregalarity of the sapply. 

Nuneaton.—A Local Government Board inquiry is to be 
held on March 8th respecting the proposal to borrow £16,000 for 
electric lighting purposes. 

River Shannon.—By the proposed scheme of the 
Shannon Water and Bilectric Power Company, it is proposed to take 
the water from the Sbannon at a point near the entrance of the Board 
ot Works Oan.l at Errina, whence an aqueduct will conduct the 
water to a point near Olonlara, where it is proposed to build a large 
power house, in which all the neceseary turbines and electric 

will be located. At this point a fall of 38 to 40 feet can 
be obtained. Toe waste water from the turbines will be conducted 
thence by a new cut having its outlet close to Plassy Bridge. No 
engineering difficulty is presented in this portion of the work; a 
good deal of earthwork will have to be removed, affording a large 
amount of local employment. The execution of this portion cf the 
work will occupy, it 1s anticipated, two years. Tus electrical current 
will be. distributed from the power station to Limerick, there to be 
used for industrial purposes. In order to provide compensation 
wa'er = 6 Ак ы the river between the се = hee it oy 
propose utilises tbe great storage capacity ugh Derg 
making arrangements, with the consent of the Board of Works, and 
subject to all proper safeguards for preserving the navigation, for the 
of the lake a few feet, by means of the existing sluices. The 
lage has an area of 30,000 acres, and an average depth of about 20 
feet, bat it is only proposed 
which i£ is found will only necessitate a moderate amount of dredging 
at the quays and ín the channel to preserve the navigation ae fully 
as it is at present. To meet thie lowering, it is necessary to 
despen the Board of Works Oanal from the Pier Head at Kulaloe to 
Moys Lock toa similer depth of 3 feet. The Bill is pending in Par- 
Hament, and full evidence as to the necessary details will be pre- 
sented to the Committee; all reasonable and proper clauses for the 
protection of the navigation and fisheries will be inserted in the Bill. 
During eight or nine months of the year the discharge from the 
enormous drainage area of 4,500 equare miles of the Shannon would 
suffice to generate 20,700 нр, and it is only for a very short period 
of the year that the lake would require to be drawn upon for the 
compensation water. The carrying out of this work will involve an 
‘expenditure of some £200,000 in the district. In view of the immense 
development of manufacturing industry in the United Btates and 
Oanada and on the Continent, it is felt that Ireland, possessing water- 
power, but being deficient in coal supply, is eminently suited for a 
work of tbis character, es in the present case, where the power 
can be utilised in a large city which possesses excellent facilities for 
shipment. Almost every class of work from the sewing machine to 
the trip hammer can be operated by means of electrical power; and 
the city, possessing facilities for retaining cheap labour, should 
speedily advance in the development of its manufacturing industries. 
The members of the Urban District Council of Ennis have unani- 
^ mously а resolu:ion approving of the project. 
^. The Portamna District Oouncil, recognising the importance of 
establishing industries in the district, has decided to take no action 
hostile to the project. ; 


to lower it about 3 feet, as a mazimum, ` 


Southampten.—A Local Government Board inquiry 
was to bs held on W: dneaday into the application of the Corporation 
for leave to borrow £55,000 for electric lighting parposes. 


Swansea —Tenders are to be invited until March 12th 
for electric light cables. A proposed agreement with the National 
Electric Free Wiring Company has been circulated among councillors 
before a fiaal decision is arrived at. 


Yeadon.—The District Council has decided to visit a 
number of places similar in siss and population to Yeadon, where the 
electric light is in operation, and to ascertain if the Leeds Oorpora- 
tion, which has b»en asked to carry out the proposed scheme of tram- 
ways, will supply Yeadon with electricity for lighting purposes, either 
in bulk or retail. Ia his report, Mr. Earight propounds a scheme 
entailing а capital expenditure of £12,600 for 4,500 8-o P lights, with 
an est:mated annual expenditure of £1,540, and an estimated income 
of £2 035. 


York.—The Corporation eleotricity works € кашат 
ed оп Monday last. The generating plant, the specifications for 
which were drawn up by Prof. Е nnedy, consists of two Lancashire 
boilers, four steam dynamos rated at 380 1. P. in all, and a st»: 
battery. At present about 4,000 8-0 P. lamps have been connec: 
and a large number are awaiting the exte: sions of the mains. About 
3.000 lamps are to be install-d in the Municipal Buildings alone. 
Mesers. Orompton & Co., Limited, supplied the machinery, and 
Mesers. Callender's Construction and Oable Company, the mains. 


ELECTRICO TRACTION NOTES. 


Dublin and Lucan.—The equipment of the above 
line fur electric traction has jast been completed, and it was thought 
probable that the new system would be open for traffic by March 1st, 
after the customary Board of Trade inspection. A greatly improved 
servica between Dublin and Lucan will then be estaolisbed, and the 
company bave provided entirely new rolling stock in connection with 
their equipment. 


Liverpool.—The Liverpool Overhead Railway Bill was 
m week sent by the examiner for second reading in the House of 
ords. 


Middlesex Light Railways.—The Middlesex County 
Council last week approved the terms of the proposed agreement with 
the Metropolitan Tramways and Omnibus Oompany («nd with the 
North Metropolitan Tramways Company), in regard to the Oounty 
of Middlesex Light Railways Joint O-aer promoted by the Ocuoty 
Oounoil and the company. Tne agreem:n: provides that the County 
Ovuncil may, witbin six months from the passing of the order, 
reqeire the company to sell its interest to the Oouncil at the cost 

rica of the order, and in this case the Oouncil will provide all the 

d for the purpose of tbe undertaking and construct the linos and 
worka, whilst the œ mpany are to erect the generating statione, fixed 
machinery, engines, carriages and rolling stock. 1с із stipulated that 
the term of the lease shall be 25 years, and the company pays rents 
on all moneys expended by the Council in connection witn the pro- 
motion and construction of the lines. The rents in this respect are 
to be for one-third of the term current at the date of tne lease a 
fixed half-yearly rent eqaal to 2 per cent. (deing 4 per cent. 
per annum), for another tbird, 21 per cent, for the six months, 
and for the remaining third 24 por cent., or at the rate of 5 
cent. per annum, Tois clause aleo provides for the payment of 6 
farther balf-yearly reat equal to 45 per cent. of the net revenus of 
the company. On the expiration of the lease the company will be 
under the obligation to sell to the Oouacil the baildings and 
machinery and plant at a sum to be agreed upon, or as may be settled 
by an arbitrator appointed by the Board of Trade. 


Newport.—A discussion on the proposal to adopt electrio 
traction for Newport tram ways took puc at a meeting of the New- 
port Junior Liberal Association on Wedneeday evening, when the 
subject for discussion was " Municipal Proj:cts.” A number of town 
councillors attended and aired their viows. Oouncillor Llewellyn, 
chairman of the Hlectricity Committee, said he believed that the 
conversion of the tramways from horse to electric traction would 
result in a profit of £10,000 to £15,000 per year. Mr. О. Jones asked 
if the Council would work the tramways themselves, or let them to a 
company when they had adopted electric traction. Oouncillor 
Llewellyn replied that this bad not been decided. Oouncillor Gower 
hoped the Corporation would construct the new tram ways themselves 
by direct labour. Oouncillor Brown said that 16 would be proposed 
at the next Council meeting that they should proceed with the con- 
struction of the Corporation Road line. The Oouncil were unanimous 
upon the question of adopting electric traction ; the only difference 
was upon the question of the site for the power station. Ooancillor 
Williams was in favour of the Corporation working the trams, and 
hoped they would do nothing in a half-hearted manner, but erect 
power station, car sheds, and work sheds on the Corporation Road 
site. 


St. Helens.—T wo electric cars on the Prescot section of 
the Bt. Helens tramways came into collision on Saturday. One was 
knocked off the line and the traffic was greatly interfered with. Tne 
accident is stated to have been caused by s driver running past the 
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Southampton.— There is to be no further litigation 
respecting the transfer of the tramways from the Өс wr ea Tram- 
ways Company to the Oorporation. The directors of the former, 
after mature consideration, have arrived st the conclusion that the 
chances of a successful appeal to the House of Lords against the 
judgment of the Queen's Bench Division, aud confirmed by the Court 
of Appeal, is too doubtful to justify the additional expense and delay 
of adopting this course. They have therefore issued a circular suggest- 
ing that no further prooeedings be taken, and that the company be 
wound up forthwith with the view of making an early distribution 
among the shareholders of the balance of assets left after paying off 
the debentures and preference shares. The sum specified in the 
award confirmed by the Courts was £51,505. 


Swansea.—Mr. T. Grenville Lewis has been appointed 
South Wales superintendent of the British Electric Traction Com- 
pany in the place of Mr. D. F. Sugrue, J.P., who is leaving Swansea 
for London to take up a more important appointment in connection 
with the same company. 


TELEGRAPH AND TELEPHONE NOTES. 


Cardiff Telephones.—On Monday the Cardiff Parlia- 
mentary Committee had before it the question of munici 
telephones. When the Act was passed providing for licences being 
granted to municipal authorities, the Cardiff Town Council promptly 
made application. Mr. Hanbury (Financial Secretary to the 
Treasury) pointed out that in Oardiff the Post Office telephone system 
was in competition with the National терсе Company. Не 
desired to know whether the Corporation would take over the Post 
О зе system on а lease covering the period which still remains to the 
National Company in their licence—about 11 years. The town clerk 
was then requested to ascertain upon what terms the lease would be 

nted, and what were the annual receipts of the Post Office in 

ardiff and the district from telephone meseages. Letters had now 
been received from the Postmaster-General and Mr. J. M. Maclean, 
М.Р. Ia both communications the Oorporation are asked for a 
reply to an offer which was made to them as far back as October. 


Glasgow Municipal Telephones.—A Glasgow paper 
says that Mr. A. B. Bennett, the telephone engineer to the Corpore 
tion, has submitted a report regarding the proposed municipal tele- 
phone exchange. He isof opinion that, in the first instance, в com- 
plete exchange for 6,250 metallic circuit lines—viz , 5,000 subscribers 
within the city and suburbs, 200 in outlying places in the telephone 
ares, togetber with 50 public telephone offices—should be underteken. 
This number of completed lines exceeds by 50 that provided for in 
his 1897 estimate. At the same time provision should be made as 
regards floor space in the switch rooms, plans of the switchboards, 
віле of distributing poles, and number of conduits in the vicinity of 
the switch rooms (so as to avoid re- g of streets) for another 
5,250 lines, making a total of 10,500 lines, for which the ground work 
would be laid. As regards available floor space and its possible 
future extension and aocessibility of premises for condait purposes, 
& probable farther expansion to 20,000 lines should be borne in mind. 
He estimates the total expenditure at £121,000—namely, 5,250 com- 
pleted lines, £100,000; and 5,250 y completed lines, £21,000. 

Tue Telephone Service Committee yecommend that the Corporation 
should remit to them to secure premises for switch rooms, to proceed 
with the organisation of s telephone department, and the establish- 
ment of & municipal telephone system on the lines indicated in the 
report; and also to apply for the consent of the Secretary for Boot- 
land to the Oorporation borrowing £120,000 for telephone purposes 
in terms of the Telegraphe Act, 1899. | 


The Pacific Cable.—Renter's Agency is informed that 


the Agent- General for New Zealand, uodet instruotions from his 

Government, has handed in a letter to the Oolonial Office ex ressing 

very strong objection against the concessions asked for by the 

Telegraph Company, on the ground that they would militate against 

the success of the Pacific cable, to the constraction of which the 
New Zealand Government holds itself fully committed. 


Strike.—About 150 labourers and wiremen employed 
by the National Telephone Company in Leeds and Hull came out on 
Strike last week for an advance of wages. The result of the strike is 
that the work of repairing wires, that have been rendered useless by 
the recent storm, comes to a standatill. 


Telegraph Subsidies.—In the House of Commons on 
Tuesday Sir E. Sassoon asked the Secretsry to the Treasury if he 
would state the amcuot of subsidies paid during 1898-99 to the 
Eastern Telegraph Company by the Imperial and Colonial Govern- 
ments. Mr. Hanbury, replying, said: I presume that the hon. 
member refers not to the Eastern Telegraph Company alone but to 
the group of which it forms the centre. From Imperial funds 
£19,000 was paid in 1898-99 to the African Direct Telegraph Oom- 
pany and £63,000 to the Eastern and South African Telegraph 
Company, but £18,000 was repaid to the Exchequer in respect of the 
latter subsidy (£10,000 from India, £7,000 from Mauritius, aud 
£1,000 from Seychelles), and £5,000 in respect of the former from 
vations West African colonies. From colonial funds £15,000 was 
paid to the Eastern and South African Telegraph Company by the 
Cape Government, and £5,000 was paid to the same company by the 
haw пашаш ; £32,400 ти paid by Australasian Governments 
astern Extension egraph Com in respect of the 
duplicate cable subsidy (which finally ceased in October, 1899), and 


. Commanication interrupted “wid 


£4,200 in respect of the Tasmanian cable subsidy, besides a payment 
of £2,632 on a traffic guarantee for New Zealand oables which can 
hardly be reckoned as a subsidy. I understand, also, that the 
Government of the Straits Settlements paid £400 to the Eastern 
Extension Company in respect of a telegraph to Malacca. 


Telegraph Breakdowns.—In the House of Commons 
last week, in reply to Sir J. Leng and Mr. Oaldwell, who asked 
questions in regard to the interruption of telegraphic and ћовіе 
communication between London and the north of England in con- 
sequence of the recent storm, Mr. Hanbury said :— 


The period of interruvtion has varied considerably in the case of different 
towns, and itis impossible at present to give details in regard to the number 
and mileage of the wires blown down or the number of messages delayed. 
The storms have been of almost unexampled extent and severity. Until now 
there had not been a general interruption of telegraphic communication with 
Scotland since 1886. Тһе want of any form of insulated wire which could be 
provided at a reasonable cost, and would give even moderately satisfactory 
results from a telegraph point of view, prevented the Postmaster-General for 
many years from laying down long underground lines; but he took steps to 
minimise as much as possible the risk of total interruption of the overground 
lines by erecting them along distinct and separate routes and by providing 
reserve wires. On the introduction of a new form of insulated wire at a 
moderate price which gave promise of satisfactory results in telegraphy, he had 
it tried, and then proceeded to lay down a line of no less than 76 wires from 
London to Birmingham. This line, which has taken about three years to con- 
struct, is now on the point of completion. It passes underground through that 
part of the country which is subject to the most destructive gales, and it will 
give an increased measure of stability to the whole telegraph system. Not- 
withstanding the advantages which the new form of insulated wire possesses 
over the old, it is not free from defects, and unforeseen electric difficulties 
have presented themselves, which his engineers and electricians are now 
endeavouring to overcome. The suggestion that a submarine cable sbould be 
laid in the North 8ea to maintain telegraphic communication between London 
and Scotland cannot be entertained. 


Telegraphic Interruptions and Repairs:— 
Down. 


CABLES. Repaired, 
WzsT Inps :— | 
Jamaica-Oo i .. June 30, 1899 ... 
Trinidad-Demerara (1891 dupli- 
eate) ... T " 23, 1899 
New York-Hayü ... iss F'eb. 26, 1900 
Oayenne-Pinheiro ... ues Oct. 11, 1899 
Cayenne-Paramaribo woe oO. Feb. 16, 1900 
Oeara - Maraham m ... Feb. 20,1900 . sci 
Le runs sus .. June 20, 1899 ... e 
Majunga- ve ies ... Feb. 9,1900 Feb, 22, 1900 
Tarifa-Tangier ues "i .. Jan. 2,1900  ... - 
LANDLINES. | 
Waer INDIES:— 
Oommunication with Port de Paix 
(Haiti) ... agp - ... Feb. 20, 1900 Feb. 21, 1900 
Communication with Port de Paix 
(Haiti) ... ate va ... Fob. 26, 1900 ae 
Востн AFRICAN :— 
Communication with Mafeking 
and beyond  .. vis . . Oct. 18, 1899  ... sive 
Oommunication with all offices 
beyond Orange River ... ... Oct. 18, 1899  ... a 
' Oommunication with north of | 
Mooi River (Natal) .. Oot. 22, 1899  ... i 
Oommunication with Colombia . . Oct. 23, 1899  ... 
Oommanication with all towns cf 
United States of Colombia beyond 
Baena ventura T ... Jan. 22, 1900... 
Oommunication with Rome-Pera 
beyond Vallona ... ... Feb. 15, 1900 ... 


Hanekine” on Persian Territory... Feb. 24, 1900 ... i 


The Australia-Cape Cable Scheme.—4À Renter des- 

h from Melbourne, dated. February 28th, says that the details 
ave now been arranged of an ment between the Governments 
of New South Wales, Victoria, South Australia, and 


Western Australia, and the Eastern Extension Telegraph Oompan 


у 
a connection with the projected cable between Australia and the 
pe. 


The Uganda Railway Telegraphs.—A Reuter despatch 
dated Mombasa, Tuesday, says that the Uganda railway telegraph line 
reached the Nile at Ripon Falls on February 18th, and was carried 
across the river in two on the 19th, thus establishing tele- 
graphic communication between London and the sources of the Nile. 


Wireless Telegraphy.—A statement explanatory of the 
1900-1901 Navy Hetimates contains, according to the Times, some 
notes on the above subject. It is stated that the Marconi system of 
wireless telegraphy was tried in the Naval Mancavres of 1899, and 
proved very successfal so long as only one ship was signalling. 
Bignals were taken in successfully at a distance of 60 miles. N 
tions have been carried on between Her Majesty's Government and 
the Marconi Company, but the question of terms bas not yet 
settled. In the meanwhile the Admiralty are endeavouring to Pr 
cure, for farther and more extended trials, some more installations 
С ы" telegraphy, both from the Marconi Company and from 

sources. 

Contracts have been made for connecting all the islands of the 
Hawaiian Group by the Marconi wireless telegraph system. Mr. 
has, acoording toa Sydney newspaper correspondent, made $ persons! 
study of the geography of the islands, with a view of in 
his system could be used, and it is claimed that perfect com" mall 
tion between all the islands of Hawaii сап be established M with 
expense, as well aa facilities for spesking and communi 1 
vessels some time before they get into the harbour of Honolais. 
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CONTRACTS OPEN AND CLOSED. Hastings.—We are indebted to Mr. Andrews, the Cor- 

| electrical engineer, for the following list of tenders received 

the Oorporation in response to their recent advertisements for 

OPEN. transformers and sub-station switch gear. Tenders for the supply, 
И Dartford. —March 27th. The Urban District Ооппой e mer and maintenance of 13 Hw, tranormem i 
tenders for the supply of Lancashire boilers, pipework, Meni Бошан ACO л К ое mee 
surface condenser, two high speed steam dynamos and motor boosters The Bri ransformer Manufacturing Company |. . 67 
мылы ыл о ы ы amine саша Messrs. Burnand 4 Со... VVV 5 
река шюр аза рон, Boden шени pee nee The Gilbert Are Lamp Company .. у. NOO NO 04 
o y. з . pe ee que B Com any.. AN M e oe 850 
ы (Natal) аре zod. Tho Corporation 1a ivit ꝗ?ęEP Ferrant Limited ss ve PARI у. з. с. OID gal 

(bolts, bonds, &с.), 407 loads A hardwood stringers, be, also Tenders for the supply and erection of high tension and low 


of same for 14:36 miles of single track, and bonding 4-96 tension alternate current switch gear for eight sub-stations :— 


miles of equivalent existing single track, the Corporation la в. d 

Messrs. Cowans, Limited (accepted tender © = . . 1,548 16 0 

N 5 and making up roadway. See "Off s Siemens Bros: & Co. — dM E .. 1553 0 0 

otices bruary 9th. The Brush Electrical Engineering Company a t 2 1 
y 


Edinburgh — March 5th. The Corporati on wants ten- Messrs. Fowler & Co. (for bus bars and fuses o 
ders for the extension of the electric lighting at Shrubhill tramway Hull.— The Contract Journal gives the following 
power station. Bee "Official Notices” February 23rd. list ks ша 5 oy we сые Lighting iir diras for the 

Farnworth.—March 7th. The Urban District Council julii, #04 erection of fhe following apparans Хог | 
MMH ble есес аа аме меш: иод oo D олаш 


t, three 120-xw. steam dynames, lighting and traction switch- -— 
Foard, accumulators, un ab , travelling crane, and Edvardsa caries compen Loader 15 ЧАШ ЧЫ та 6 
re-cooler tower. See “ Official Notices February 16th. Laing, Wharton, $ Down, London 855 10 0 

. Fowler JO., 8 : 9 4 y 3 ТА ) 
France.—March 8th. The French Post and Telegraph Macartney, Могу & T MEE 0 0 
t А E 
atcur шы» ме пнщ коеш биш ie British Insulated Wire Company, Prescot... .. 66 0 0 
supply ometres of gutta-percha insulated electric cable in Callender's Cable and Construction Company, London .. 1,200 0 0 
six lots. Particulars may be obtained from, and tenders are to be 85 T. Glover 4 Co. Salford a ee 1.410 0 0 
ener Я " vá ‚> ws IQ 
prayed ол наны Etat des Postes et des Telegraphes, Rue Siemens Bros. & Co, Woolwich... зо NO 3.180 0 0 
, d * * Recommended for acceptance. 
Islington. — March 14th. The Vestry wants tenders The Corporation Works Committee last Friday received a 


fors year’s supply of electrical stores. Вее Official Notices” to-day. report from the Tramways Sub-Oommittoe respecting the tenders 


— for supplying 10 electric cars and 25 equipments. The three 
Lancaster.—March 22nd. Tenders are wanted for three lowest were:—Tbe British Thomson-Houston Com , Limited, 


apnamos, booster, ee eee eee ite; £14,568; Messrs. Macartney, McElroy & Go., Limited, £14,575; and 

lighting purposes at the Rainhill Coun Asylum. Particulars will There was a condition attached to the lowest tender, two objections 

be found among our “ Official Notices ” February 23rd. being made to clauses in the specification. It was resolved, therefore, 

y : that the tender be accepted or such other tender as the sub-committee 

Leeds.—March 8th. The Co on invites tenders for may think desirable in the event of a satisfactory arrangement not 
wiring for the electric lighting of the crypt of the Town Hall. being arrived at. 

Specification and form on application at the Blectrio Lighting Depart- At last week’s meeting of the Electric Lighting Committee the 

~ ment, 1, Whiteball Road, Leeds. sub-com mittee’s minutes contained a recommendation upon a letter 


Ls ; received from Earle’s Shipbuilding and Engineering Oompany. For 
Leeds.—March 21st. The Tramways Committee wants the additional sum of £600 the firm offered to fix a new patent brush 


грелин ше ie two, or three steam dynamcs. See “Oficial Notices” adjastment on the two 480-xw. dynamos recently ordered. It was 
N contended that the improvement would obviate all sparking, and tend 


Neweastle-on-Tyme.—March 2nd. The Tramwa to lengthen the life of the machines. The decision not to en 
Committee wants „уне for 130 car bodies, trucks, and hahet the application was confirmed by the fall committee. It was decided 


“ ” to t the tender of Messrs. R. W. Blackwell & Oo., Limited, at 
equipment for same. See Official Notices” February and. £691 175. ed ice Glick bores. 
South Shields.— March 12th. The Corporation wants | bos "EM 
tenders for high and low tension cables and ducts. See "Official NewcastIe.—The Newcastle and District Electric Light- 
Notices ” February 23rd. ing Oompany, Limited, have placed an order with Messrs. О. A. 


; 702 Parsons & Oo., Heaton Works, Newoastle- on- Tyne, for two 1,000. Kw. 
Spain. — March 12 th. The municipal authorities of turbo-generators, each plant consisting of one steam turbine, coupled 
Almaden (Ciudad Real province) are inviting tenders until March 12th to two continuous current dynamos in tandem, and each dynamo to 
for the concession for the electric lighting of the town during a give an output of 600 xw. at 500 volts. 
period of 10 years. Particulars may be obtained from, and tenders É 
aro to be sent to, El Secretario del Ayuntamiento de Almaden Stockport.— The tender of Messrs. Heap & Worthington, 
(Otadad Real). | ` Manchester, has been accepted for electric wiring and fittings at the 


Sunderland.—March 2nd. The Corporation wants tenders орао, 
for the supply of steam, exhaust, feed and other pipes, and two | 
steam-driven induced draught fans and accessories. Boe “ Official 
Notices ” February 9th. 


Swansea.—March 12th. The Corporation invites tenders 
for insulated electric mains, conduits, junction boxes, &c., for slectri- FORTHCOMING EVENTS. 
city supply. See Official Notices” to-day. 


Wigan. —March 8rd. The Corporation wants tenders Friday, March 2nd.—At 8 p.m. Institution of Junior Engineers, at 
for steam piping, foed pumps, circulating рр, feed water heaters, the Westminster Palace Hotel. Paper on Electrolytic 
piping, &., for electricity works. See “ Notices ” Feb. 23rd. Zino as a Protective Metallic Coating for Iron and 

Steel,” by Mr. William Paddcn, of Wrexham, member. 
Special meeting of the Physical Society, in the Physical 
Laboratory of University College, Gower Street, by the 
kind invitation of Prof. Oallendar. Agenda:—(1) “The 


L4 


Fisaci Tn Fou Pos d P legra | her dae" by Dr F. d. Donzan; (2) "On the 
rance.— rench Post е h authorities in other е" by Dr. F. G. an; (2) “On the 
Paris lately called for tenders for the supply of 585 kilometres of Distillation of Liquid Air and the Composition of the 
paper insulated electric cable in 12 lote. Two of the lote were not Gaseous and Liquid Phases," by Mr. E. С. O. Baly; 
ven out, but 10 were placed as follows :—Messrs. G. Aborlard and 3) " The Reversibility of Galvanic Cells," by Mr. T. B. 
Paris, five lots; M. A. Grammont, of Pont-de-Ohurey (Isé re), one ооте ; (4) “ On the Damping of Galvanometer Needles, 
lot; and La Société des Telephones, of Paris, four lots. by Mr. M. Bolomon. 
Batur March 3rd.— At 3 o'clock. Ro Institution. Lord 
Germany.—No less than 18 firms submitted tenders for way. Rayleigh delivers the first of peti of six lectures 
the supply . epee соса садое о i ыа State River autho- on “Polarised Light.“ 
being .90 p.m.—Institution of Electrical Engineers. Students 
fabrik Gesellschaft, of Ottensen, Hamburg, which quoted £10,933. visit to Waterloo and City Railway. 
Glasgow.—The Corporation Tramway Committee on At 3 p.m.—Institution of Junior Engineers. Visit to Messrs. 
Tuesday fixed several contracts for equipping 200 electric oars. The Mandalay, Bons & Fields, Belleville Boiler Works, East 
Westinghouse Company and Messrs. Dick, Kerr & Co., Kilmarnock, Greenwich. 
each secared a contract to provide 100 motors and controllers. The  - Hiüectrical Engineers Volunteer“ send-off dinner (sse 


total amount involved is between £60,000 and £65,000. “Notes” columns this week). 
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Tuesday, March 6th.—At 8 p.m. Institution of Civil Eogineers. 
Paper on Corrosion of Marine Boilers,” by John 
Dewrance, M.Iost.O.E.. | 

‘Thursday, March 8th.— Mr. A. A. Campbell Swinton will give a 
lecture, illustrated by experiments, at the Oamera Olub, 
on “Steam Turbines, Land and Marine." 

At 8 p.m.—The Institution of Electrical Engineers. “On 
the Applications of Electricity in Medical and Surgical 
Practice,” by Dr. H. Lewis Jones, M.D. 

Friday, March 9th.—At 8 p.m. Institution of Civil Engineers, 
Students’ paper on “The Distribution of Stress in 
the Walls of a Thick Oylinder,” by John Dancan, B Sc. 
(Victoria), Stud. Inst. O. B., W. A. Wales, and G. J. Day. 

Saturday, March 10th.— The Institution of Junior Engineers. 
Oonversazione at the Westminster Palace Hotel. 
Reception at 7 p.m. by the president, the Hon. Oharles 
A. Parsons, F. R. S., and Mrs. Parsons, the chairman, 
Mr. Basil Н. Joy and Miss Joy. 

At 11 &m.—Institution of Electrical Engineers, Studente’ 
Bection. Visit to the works of the Lengdon-Davies 
Electric Motor Company, Limited, 101, Southwark 
Street, S. E. 

Taesday, March 20th.—At 430 p.m. Scciety of Arts (Foreign and 
Colonial Section). Sir Edward A. Bassoon, Bart., M. P., 
“ Imperial Telegraph Communication.” 

Wednesday, March 21st.—At 7 p.m. Institution of Civil Engineers. 
сорал Dinner, Merchant Taylor's Hall, Threadneedle 

treet. 


HOMES FOR DISCHARGED SOLDIERS. 


Тик Buitpinc TRADES’ GIFT. 


Electrical Section. 

ConTRIBUTIONS in kind towards the electrical equipment of 
the six homes, for which the detailed specifications were 
given in our issue of February 2nd, will be gratefully 
acknowledged by the honorary steward, Mr. Max Byng, of 
69, Queen Victoria Street, E.O.; while the honorary 
treasurers, Mesers. H. Alabaster, Gatehouse & Co., of 4, 
ein Hill, E.O., will be glad to receive cheques in aid of 

e gift. | 

We welcome the new additions to the list, and hope to 
see many more contributions to this most worthy object. 


List oF Doharions то Darn. 


The ErxcrBICAL REvIBW ... 844 ai 25 .. £26 5 0 
Hooper s Telegraph and India-Rubber Works, Limited, 
Lombard Street... 10 10 0 


Mesars. E. L. Berry, Harrison & Oo., electric light con- 
tractors, Whitcomb Btreet bes — "ES sak 5 5 0 
: Messrs. W. J. Furse & Oo., Nottingham—TFittings and labour to fit 
three homes with lightning conductors. 
The bt Electric Engineering Oompany, Taunton—Oae 12}-xw. 
; ynamo. · | р 
Messrs. Rashleigh, Phipps & Oo., Oxford Street, electric contractors 
—Labour for wiring one home. dedi 
Messrs. T. Clarke & Oo., Slcaue Square, electric contractors— Labour 
for wiring two homes. "E р, | 
Alley & McLellan, Glasgow—T wo 50-н.р. engines at half cost price. 
Mr. Siu Upper Thames Street—Llectric light fittings and 
switches. | 
The General Electric Company, Limited, Queen Victoria Street— 
Bwitchboards, cut-outs, ceiling roses, ana switches. 
. Edison & Swan United Electric Light Oompany, Limited, Queen 
| Street— Lamps and lampholders for the six homes. | 
Wortbington Pomping Engine Oompany, Limited, Queen Victoria 
Street The feed-water pumps required. | 
The International Electric Company, Limited, Red Огош Street 
Electrical fittings. 
. Messre. Johnson & Phillips, Oharlton—Three coils of wire. 
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NOTES. 


Electricity Works Lists.— With our last week's issue 
we published our list of alternat ing current electric lighting 
stations in the United Kingdom. This week our readers 
will find our sheet of continuous current stations, this com- 
pleting the statistics. The number of alternating works for 
which returns appear is 79; low pressure continuous 
current, 89 ; and high pressure continuous, 12—total, 180. 
It will be observed, however, that some of the works really 
belong to both sheets, as alternating and continuous currents 
are generated there. 


Railway Passenger Communication.—The Times 
quotes from a Parliamentary paper iust ів-пей on this sub- 
ject. Acircular letter was gent to all the railway companies 
of the United Kingdom from tbe Board of Trade, in which 
it was stated that the Parliamentary Committee iu 1898 
unhesitatingly condemned as inefficient the outside cord 
system of communication, and did not regard as satisfactory 
methods of communication by pulling a cord or wire passiog 
inside the carriages. They, however, held that the principal 
electrical systems and the method of communication by means 
ofa pa ial application of the brake may be taken as efficient. 
The letter continned :— 


The views expressed by the Committee as to the inefficiency of the 
outside cord communication are fally shared by tbe Board of Trade, 
who have for years refused to approve it. 

The Committee recommend that the law should be extended so as 
to require the provision of means of ocmmunication on all passenger 
trains, irrespective of the distance ran without a stop. 

The Board of Trade attach great im to the conclusions of 
the Committee, and they have no doubt that those railway companies 
by whom the cord system is still used will at once take steps to sub- 
stitute for it a proper means of communication, and that the com- 
panies as a whole will extend the provision of such a means to all 
passenger trains without waiting for an alteration of the law. 

The Board will be glad to be favoured with the observations of the 
directors of your company on the subject, indicating the steps which 
they propose to take. 

In regard to the replies from the different ише three 
letters from the general manager of the Great Western Com- 
pany are given, the Jast of the series being dated the 3rd 
ult. They show that many of the company’s trains are 
composed of corridor. carriages already equipped with elec- 
trical means of communication, but the company have 

decided to adopt the brake system. The last letter from the 
general manager of the Great Eastern Railway Company is 
also of recent date—January 13th. It shows that the com- 
pany have been making trisl of an electrical system of 
communication and also of the brake system. The London 
and North-Western, the Great Northern, the London and 
-South-Western, the North-Eastern, the Midland, and the 
North London Companies all state that they will adopt the 
brake system of communication. The Great Central say they 
have for many years employed an efficient means of communi- 
cation (the brake system), which has received the ei ids 
of the Board of Trade; the London, Brighton, and th 
Coast Company have had in use for many years an electrical 
system of communication which, in their opinion, cannot be 
improved проп; and the South-Eastern and Chatham Com- 
‘panies reply that they have had in use for many years an 
electrical system approved by the Board of Trade, and they 
do not contemplate any change for the present, but will 
carefully watch what is being done on other lines. 


Parliament and the Electric Power Schemes.— With 
reference to our quotation from the Times with reference to 
the electric power Bills and Mr. Ritchie's speech last year, 
Mr. Campbell Swinton writes to the Times, saying that Mr. 
Ritchie supported the second reading of the General Power 
Distributing Company's Bill, and, he understands, voted in 

its favour, Mr. Swinton continues :— 


The powers sought by the Tyneside, Lancashire, and Durham Bills 

‚ now before Parliament aro materially different from those asked for 
in the Bill that was thrown out last year, and they do not interfere 
to anything like the same extent with the privileges claimed by the 
municipalities. The three Bills mentioned above, moreover, stand 
on somewhat & different footing to the South Wales Bill, wbich goes 
much farther than they do. All the four Bills are meeting with a 
strenuous opposition on the pirt of the Association of Municipal Оог- 
porations, which is exerting all ite influence on members of Parlia- 
ment to obtain the defeat of the Bills on second reading; on the other 
hand, the Bills have the strong support of all the leading manufac- 
. turers in the important districte they concern on the ground that 
these Bills will be most beneficial in affording & cheap vupply of elec- 
tric power such as is now essential to English industries to enable 
them to meet foreign competition, and that it is impracticable for the 
municipalities themselves to afford such & supply. As mentioned, 
the opponents of the Bills are endeavouring to secure their defeat on 
second reading, while the supporters hold that they should be allowed 
to go before a committee, so that they may have an opportunity of 


. proving by evidence the necessity of some such measures. A favour- 


able precedent is the North Metropolitan Electric Power Bill, which 
passed second reading on Monday last. 


The Cause o: a Great Fire.— Commander Wells's 


report on the fire which destroyed the Grand Theatre st 
lalin 


gton this week, says, Cause of fire, gas lighting." 
Need we point the moral ? 
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The Blackheath Shock Fatality. —At the Blackheath 
and District Electric Lighting Company's works, East 
Greenwich, on Thursday last week, an electrical engineer 
named Samuel Robert Harvard accidentally put his hand 
on а spring on the switchboard, with the result that he 
received an electric shock which killed him. Mr. Harvard 
was а fully qualified engineer, and was, until recently, in 
the employ of Messrs. Johnson & Phillipe, electrical engi- 
neers, of Chariton. At the inquest, held on Friday last 
by Mr. E. M. Wood, deputy coroner, Mr. Harvard's 
father said his son had been only three days in the service 
of the company, bat he had complained to witness of the 
imperfect etate of the platform on which he worked. Mr. 
J. A. Oonstable, assistant engineer of the company, said 
Mr. Harvard’s duty was to regulate the voltage of a machine 
of 2,750 volts. He should not touch the metallic part of 
the switches. The metal of the switches above the handle 
was ех If the floor had been an insulated one there 
would have been extra protection against the current passing 
through a man’s body. An India-rubber mat or a dry wood 
covering would have served, but the consulting engineer had 
not thought these things necessary. The medical evidence 
showed that there was a cauterised wound on the knuckle 
of the left forefinger. The current had passed through the 
body, the heart was emptied of blood, and several small 
blood vessels had been shattered. Death must have been 
instantaneous. The jury returned a verdict of accidental 
death, and expressed the opinion that the floor should have 
been properly insulated. The coroner rendered this as 
"є Accidental death, due to the absence of proper protection 
by the employers.” The company’s solicitor protested, but 
‘the jary agreed with the coroner’s wording. 


The Electrical Volunteers’ “ Send-off."—We would 
remind our readers that the “send-off” dinner to the 
active service contingent of the Electrical Engineers (R.E ) 
Volunteers will take place at 7.15 for 7.30 p.m. to-morrow 
(Saturday, March 8rd), at the Princes Restaurant, Picca- 
dilly. Chairman, Lord Kelvin. · 

The detachment of tbe Electrical Engineers Volonteers 
‘who are to go out to South Africa to work the electrit 
search-light apparatus will consist of two captains, three 
lieutenants, two sergeants, four corporals, four second 
corporals, and 86 sappers. The Times says that they will 
be accompanied by Captain F. L. Lloyd, R.E.. chief 
instructor of the Plymouth School of Submarine Mining, 
and a sergeant-major and sergeant of the Royal Engineers. 
It is exp; oted that the corps will embark early in March, 
after a brief preliminary practice in the neighbourhood of 
Chelmsford. 

It is announced that the active service contingent of the 
: Corps will be paraded on Saturday afternoon (March 8rd) at 
: tbe temporary camp in Ohelmsford, and will be glad to 
‘exhibit to any of their friends who can be present the plant 
which they are to take to South Africa. The train 
leaving Liverpool Street at 2.25 p.m., for Chelmsford is 
recommended. Special carriages will be provided on the 
train leaving Chelmsford at 5.55 p.m. to convey the officers 
and men who are coming to London to the dinner, and covered 
brakes will meet the train at Liverpool Street to convey 


them to the Princes Restaurant. Major Crompton will be 


happy to give facilities to visit his works at Chelmsford to 
any of the party who are able to go down by an early 
morning train. 


— —— ¶WZÆœP— — 


City and South London Railway.—Tbe Moorgate 
Street extension of the City and South London Railway was 
. inspected by Sir Francis Marindin, on behalf of the Board of 
Trade, on Saturday last, and the line was open for traffic on 
the following day. The King William Street station has 
been closed, and new stations opened at London Bridge and 
` the Bank. The change was attended with complete success, 
and the traffic has been maintained without a hitch of any 
kind. This is the more noteworthy, seeing that the occasion 
is signalised by the snocessfal adoption of the three-wire 
system of electric traction ; in this respect the undertaking 
, ia unique. Attempts have been made to apply the system 
. to surface tramway working, but have met with no success. 

In the present the conductors in the up and 


‘down tunnels are maintained at a potential difference of 


1,000 volts, while the rails are connected together to form 
the neutral conductor ; it is thus impossible for any person 
to receive a shook on the line at a higher pressure than 500 
volts. In order to supply the City end of the line without 
serious logs, the pressure is further increased to 2,000 volts 
for transmission direct to London Bridge, where direct cürrent 
transformers and a battery of Tudor accumulators are installed. 

Extensive additions have been made to the generating 
station at Stockwell, where a battery of nine Davey-Paxman 
* E:onomic" boilers has been put down, with automatic 
coal-handling machinery, to supply steam to two horizontal 
compound Oorliss engines, made by Messrs. Cole, Marchant 
and Morley, of 1. 100-1. H.P. each, driving two 12-pole 
dynamos of the Electric Construction Company's manufac- 
ture, as well as to two 500-1. H P. and two 250-1. P. Willans- 
E. C. O. steam dynamos. The switch gear is of more than 
ordinary interest, on account of the precautions which have 
been taken to absolutely prevent the possibility of error in 
coupling up the dynamos. This also is the Electric Con- 
struct ion Company's work. Safficient plant is now available 
for running the extension to Olapham, which is nearly 
complete, and progress is being made with the additions 
necessary to cope with the traffic when the Islington exten- 
Bion is ready. The five lifta at the Bank station, capable of 
conveying 340 passengers, and the lifts at the other stations, 
were made by Messrs. Easton, Anderson & Gzcolder, 


Limited, and are worked by electricity. The ordinary 
ticket system of fares has been adopted instead 
of the turnstile system. The whole of the 


extensions of the line were carried out by Messrs, 
Mowlem & Oo. the engineers beirg Sir Benjamin 
Baker and Mr. David Hay. а 

We are happy to remind our readers that the whole of 
the work has been carried out with British material, labour, 
and supervision, and that the railway itself was the first 
underground electric railway, not only in this country, but 
in the world. We must also congratulate the engineer, 
Mr. P. V. McMahon, on the complete success which has 
attended his efforts, especially in the application of the 
three-wire system, which was so fully discussed at the 
Institution some time ago. We look forward to seeing the 
railway enter upon an era of increased and permanent 


prosperity. 


Physical Society —At the ordinary meeting, held on 


`Кеһгйагу 23rd, Prof. 8. P. Thompson, F. R. S., foreign 


secretary, in the chair, Prof. R. W. Wood, of the University 
of Wisconsin, U.S.A, exhibited and described “ Photo- 
graphs of Sound Waves and the Kinematographical 


Demonstration of the Evolutions of Reflected Wave-fronts.“ 


The sounds were produced by electric sparks and photo- 
graphed by means of the light emitted by carefully timed 


subsequent sparks, according to the method described in the 


Phil. Mag. for last year. 


Lectures.—At the Friends’ Meeting House, Bishopsgate, 
Without, on the 22nd ult, Mr. Frank Tandy, A. I. E. E. 


(G. P. O. engineering branch), gave a lecturette upon The 


Development of X Rays.” The subject was illustrated by 


experimental demonstrations, which were carried out by 


Mr. George Taylor, the induction coil being kindly loaned 
by Mr. Fleetwood, superintending engineer G.P.O. 

At the Royal Photographic Society's meeting on Tuesday, 
a paper on “Electricity in Connection with Photographiv 


Action,“ was read by Mr. W. Friese-Greene, 


Röntgen Society.—Before this Society on Thuraday, a 
was read by Mr. J. H. Gardiner on * Measurements of 


pa 
the Absorbability of Röntgen Rays.“ Dr. Hugh Walsham 


showed skiagrams of two cases of renal calculus before aud 
after removal. Among the future arrangements are the fol- 
lowing : —April 5th.—Dr. Norris Wolfenden and Dr. Forbes 
Ross: “The Influence of the X Rays пров the Growth and 
Development of Micro-organisms.” May 3rd.—Dr. Dell- 


: pratt Harris, a short paper “On a Form of Focus Tube 


designed to be Self-heating 
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Electric Power Developments.—The Glasgow Evening 
Times says that for many years the looomotive works in the 
Springburn district have been endeavouring, with more or 
less success, to reduce the amount of smoke issuing from 
their farnaces. Recently, however, improvements have been 
carried ont in the Hydepark Works of Messrs. Neilson, Reid 
and Oo., and are about to be undertaken by Mesars. Sharps, 
Stewart & Co., Atlas Locomotive Works, which should prove 
a still more effectual remedy. This is the introduction of 
electricity for lighting p and also for driving the 
machinery. The contract for fitting up the Atlas works has 
been given to a Newcastle firm. A start was made this те 
and the installation is expected to be completed by the 
of July. It is said that the introduction of the electric 
power will mean a saving to the extent of £3,000 per annum 
in the coal bill in the one establishment, and considerably 
more in the other. 


Personal.—We read in an American exchange that Mr. 
Frank E. Musgrave, of Musgrave & Sons, Limited, of Bolton, 
and Mr. Gregory. the chief engineer of the oompany, returned 
to England on February 10th, after having spent a week 
in the States inspecting some American power stations. 
Lord Rayleigh, Lord Lieutenant of Essex, has appointed 
Мг. W. L'oyd Wise a Deputy Lieutenant of the county. 


Forthcoming Marriage.—A Босар is arranged and 
will shortly takely place between Mr. Henry Bligh Forde, 
A.M.Inst.0.E., chief cable engineer of the Norddeutsche 
Seekabelwerke, Nordenham, Germany, and formerly of the 
firm of Olark, Forde & Taylor, Great Winchester Street, 
E. O, and Hedwig Alice, second daughter of Baron and 
Baroness von Dieskau, of Rettershof, Eppstein im Taunow, 
Germany. 


To the Front.—The surrender of Cronje, the ablest, and 
at the same time the most dangerous of the Free State com- 
manders, and his horde of misled (in more ways than one) 
followers on the anniversary of the Majuba Hill disaster, 
and the relief of Ladysmith two days later, will afford the 
liveliest satisfaction to every loyal subject in England and 
her devoted Colonies, and nothing better could have occurred 
to still further heighten 5 too long dormant, of 

the old country. The modest function which takes place 
to-morrow evening for the purpose of wishing God speed 
and a safe return to the Electrical Engineer Volunteers who 
are going to the front with Major Orompton, will be im- 
mensely aided by the glorious news, and the spirits of the 
handful of gallant fellows who are leaving all they hold dear 
behind them for their country’s sake will be elevated and 
their determination eb api by the thoughts of the brave 
deeds which have brought relief to a bel garrison, 
and given a death blow to the audacious pretensions of 
Messrs. Kruger and Steyn. 


The late Prof. Hughes and the Royal Society.— We 
read in a daily paper that the late Prof. D. E. Hughes, 
F. R. S., has bequeathed £4,000 to the Royal Society for the 
furtherance of physical science. 


— 


Electrocution.— The New York correspondent of the 
Morning Leader, deecribing an electrocution on Monday, at 
Sing-Sing, says that the subject was Lesage in the chair, and 
the electric currents of immense voltage sent through him 
at intervals caused death only after the fifth application. 


Obituary.—We regret to announce the death, which 
oocurred gn February 23rd, of Mr. Emile Andreoli, whose 
name is familiar to all our readers, | 


~ 


` —This com 


The Reyal Society.—Among the read yesterday 
afternoon was one by Prof. J. Zeleny on “The Velocity of 
the Ions Produced in Gases by Róntgen Rays.” 


Institution of Junior Eorineers.— The summer 
meeting of this Institution for 1900 is to take plaoe in 
Newcastle-on-Tyne and district, from August 11th to 18th. 


NEW COMPANIES REGISTERED. 


Electra House, Limited (65,026).—This company was 
registered on February 13 th 20 members, each liable for £10, 
to acquire, turn to account, and deal with lands, buildings, and pro- 
perty in the City of London or elsewhere. The first subsoribers 
(each with one share) are:—A. J. L. Оа K.0.1.8., Winchester 
House, E. O.; J. D. 


Exte Я Ohina 

W. Н. Axworthy, Winchester House, E. O., 
graph Company, Limited; and R. Hardie, Winchester House, E. O., 
accountant Eastern Telegraph Company, Limited. The number of 
directors is to be three; the first are J. D. Pender (nominated by the 
Eastern Telegraph Oompany, Limited), О. В. Colvins (nominated by 
the Eastern Extension, Australasia and China Telegraph Oompany, 
Limited), and D. H. Goodsall (nominated by the Brazilian Su 


marine Telegraph Oompany, ted). 


Imperial Automatic Advertiser, Limited (65,033).— 
This company was registered on February 14th, with a capital of 
£20,000 in £1 shares, to carry on the business of advertising, eleo- 
trical engineers, manufacturers and contractors, and in calar to 
acquire certein ts under an agreement with F. Fanta. The first 
subscribers ( with one share) are:—D. O. Brown, 84, Olapham 
Road, 8.W., accountant; J. H. Whitchurch, 40, 

Пош: clerk; О. P. Elms, 26, Birstall Road, South Tottenham, N., 
clerk; P. J. Holdsworth, Stanway Lodge, Salisbury Road, Bexley, 
clerk; J. C. Ooates, 302, e Road, Barking, clerk; О. 
Yeomans, 20, Appold Street, Finsbury, E. O., printer; and Е. O. 
Bowbell, 39, Brooke Road, N., clerk. number of directors is not 
to be less than three nor more than seven; the first are to be 
50 by the subscribers ; qualification, 100 shares; remunera- 

on, £150 each annum (£50 extra for the chairman) and a share 
in the profits. office, 11, Ironmonger Lane, I. O. 


Electro-Chemical Company (1900), Limited (65,041). 
pany wae registered on February 14th, with a capital of 
easy pan ины сата business now carried on by the 
: Electro-Ohemical Oompany, ted (incorporated in 1894), to enter 
into an agreement with the said old company and Robert Shaw, the 
liquidator thereof, to acquire any chemical, carbon and alkali works, 
and to manufacture, prepare and deal in (both wholesale and retail), 


вода, , bleaching , Chlorate of 
pal phones and hydrochloric acids, carbon, and all other es 
an under the com- 


St. 
Helens, Lancashire, ; T. M. gen ; and 
R. Smith, Westwood House Villas, Snodland, Kent, cashier. The 
number of directors is not to be less than three nor more than nine; 
the first are T. Holland, L. Evans, M. H. Pirie, T. M. Dunster, 
J. H. F. Walter, and R. Vogan; qualification, £1.000. 


Dialene Rubber Company, Limited (65,105).— This 
company was registered on February 20th, with s сара. of £15,000 
in £1 shares, to adopt an agreement with i 
tho acquisition of certain secret processes for 
rubber out cf old and used rubber, by means of chemical treatment, 
to manufacture and deal in “ Dialene” rubber, to apply the said 
processes to the insulation of telegraphic, telephonic, and electric 
cables, wires, and appliances, and to =n on the business of rubber 
manufacturers and mercbants, makers of rubber goods and articles, 


Heyl-Dia, Higher Broughton, 
Herbert Hodgkinson, 35, Highgate Terrace, F'alwood, 
cloth manufacturer; Lembert Heddaway, 
Southport, manager; William H. Oresswell, Woodley Bank, Woodley, 
Oheshire, manufacturer; and Francis B. Oraven, 59, Holborn Viadues, 
E.O., gentleman. The number of directors is not to be less than two 
nor more than seven; the first are George E. Heyl-Dia, William Н. 
Oresswell, Herbert Walmsley, and Lambert Reddaway ; the two first- 
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OITY NOTES. 


Charing Cross and Strand Electricity Supply 
Corporation. 


Tun annual ordinary general meeting of the shareholders of this com- 
pany was held on Tuesday at the offices, 15, Maiden Lane, Covent 
Garden, Mr. W. F. Fladgate presiding. 

The Onataman, in pr 


record. Their largest increase wae where they naturally expected it 
would have been, vis., in the Strand district, because in St. Martin's, 
although there bad been a considerable increase in the year, it 
must be remembered that they bad had possession of that 
district for many years, and had more or less exploited it, 


years ago. Although there was still room for 
expansion in the Bt. Martin's district, their largest increase last year 


stantial increase, and in considering that increase he called their 
attention to one item which had been a matter of comment 
before in that room, and that wae the expenditure on coal. 
For some time they had not been by any means happy 
as to the amount of оса] they were consuming. They 
thought they were consuming more than they ought, and one reason 
a satisfactory way. They hoped and believed that they had put an 
a way. ey hoped an v y put an 
end, to a great extent at least, to that difficulty, and that was proved 
by the fact that despite the largely increased amount of work which 
they had done in 1899 over 1898, the actual coal consumption was 
104 tons less, and that result might, he thought, be considered satis- 
factory. "Unfortunately, coals bad increased in price last year, but 
if they had remained at the same figure as in 1898, it would have 
meant a sum of £3,392 in the shareholders’ pockets. The net result 
of the. s working was that the net profit for 1899 amounted to 
£27,677, £21,377 for 1898, and he thought was a satis- 
factory result. It had 

provision for repairs of stations, mains, &c., and the keeping 
of the mains in the very highest state of efficiency, and no 
less than £5,000 bad been thus spent. In addition to that expendi- 
ture they bad put aside £8,000 for depreciation of machinery and 
plant, against 7,000 in 1898, the increase being consequent upon 
their having increased their machinery. They were able to recom- 


They 
their Lambeth Pee were leasehold, they had set aside £5,000 on 
that account, whi 


present moment amounted altogether to £137,000 or 40 per cent. of the 
share capital. They had put that reserve into the business, which they 
considered the most sensible thing to do. At the present moment 
the company bad three stations actually in von order—Lambeth, 
Maiden and Short’s Gardens. They were all in working order, 
althongh Lambeth was not yet complete, and there was some work 
to be done at Bhort's Gardens, but their present ‘capacity at those 
stations was 250,000 lamps. Their present supply was 190,000 lamps; 
they had therefore a surplus of 60,000 to deal with the increase 
of business which they might expect in the next few years. 
Bat in order to comply with the demands upon them from 
their districts, wholly irrespective of the Ойу, they would 
have to spend large sams in mains, machinery, and on other stations, 
During the past year their customers bad increased by 300. With 
respect to the City, as they were aware, the Board of Trade inquired 
most fully info the requirements of the City, and after & most 
exhaustive inquiry Bir Oourtenay Boyle reported in favour of their 
company being given the City. That decision was confirmed by 


been arrived af sfter making due 


Parliament, and they had succeeded in ge 

to the value of that order to them ly he 
to the way in which they were going to work it, that һай been a 
matter of very grave consideration by the board, and they had 
arrived at a conclusion on the subject, the particulars of which would 


be put before them at a ial meeting. One important paro 
area 


the order was that it enabled them to get a very large 
supply. That area would enable them to make 
it worth their w to equip and bnild a large station 
in order that they might compete not only with the City, but also 
with the West-End districts they were supplying. They had made 
arrangements for acquiring a large block of land of over 7j acres at 
Bow, and they were promoting a Bill in Parliament for the dag 
of powers to run their mains from that station to the lp 
through the City to the existing stations, and thus to be able to 
up the whole of their stations, and make the one supplement the 
other. Uader their City order they were bound to give them a 
separate supply, and tbat would be provided for on the land they had 
acquired. Tbe position as to capital was that all the present capital 
bad been issued, and the power to issue debentures was limited to 
£150,000. In all probability—witbout committing himself definitely 
they would ask the shareholders to increase the whole of the share 
capital, both ordinary and preference, and to increase the directors’ 
power of borrowing upon the capital. They would make up their 
minds as to what amount would be nace? to fully complete their 
works over all their districte, and probably they would suggest a 
me sum of, say, £200,000 for the City. 

G. Н. Ввосанам Огавтав seconded the motion. 

Some discussion ensued, Captain WATSON romar that he ho 
the Ойу venture would be made a separate ваіт, as he was afraid it 
was rather a “ wild cat” scheme. The City Company would be sure 
to undercoat them in price, and, being in possession, would stand the 
best chance. 

The Онатвмам, in reply, said he would rather not enter into a 
discussion upon that question then, but leave it to the special meet- 
ing, which would bs called within a month of that date. All he could 
say was that their policy of increasing their areas had [real inge 
by results in the past, and he fully believed it would be same 
with the City. | 

The report was then adopted. 


& 


Central London Railway Company. 


Sm Henny OAKLEY (chairman) presided on Wednesday last week 
over the half-yearly meeting of the above company, and, in moving 
ths adoption of the report, said that they bad now 1,911 shareholders 
as against 1,894 last year. They would observe that the whole of the 
capital had been called up and ик ; the whole of that 
Capital might be said to have been paid good i 

with no discount allowances or rebate of any description made to any 


for their 4 cent. bonds after the railway was opened than 
before, and those / 
made this the 
they were to take in bonds should not bear interest until the railway 
was open. There was a large sum due to the contractors on that 
account, and they looked проп it as being one of the greatest possible 
incentives to the contractors to get their work done as quickly as 
pose because until they did there would be а large sum outstand - 
g on which they got no irfterest. The only special item in the 
accounts was that of £10,028 for additional land at the Marble Arch, 
which they bad acquired to give better ingress and egress at the 
station, which they hoped would be a very busy station. By 
acquiring this additional property as A would be able to 
improve the superstructure, w wo be built either by 
themselves or someone elso over the station, and 
bring them a valuable income in the way of rent, or a 
substantial sum by way of ground rent. He might mention gene- 
rally with regard to the superstructures over their stations, that the 
board had decided that they would not enter upon any new expen- 
diture or cumber themselves with any new work until the railway 
was opened. They had 11 sites for their booking offices in admirable 
parts of London, and they trusted that these would prove a consider- 
able source of income. Bat the point which interested them was the 
completion of the railway, and that was what the attention of the 
board had been daily directed to for the past six months. 8 g 
for himself, he certainly had hoped that the railway would bave 
been opened before now, but that had not been achieved. Their 
n dum and contractor assured them tbat every possible effort was 
being made to ensure its completion, but owing to the difficulties of 
construction and the impossibility of reaching the line below the sur- 
face except through the shafts sunk at the stations, the work must 
necessarily be slow, and until the whole of the heavy work in the 
lower levels had been completed, no steps could be taken to fit up 
the lifts, or use the area of the ground floor for the purposes of the 
station for which they were destined. They had now arrived at the 
state, however, that the underground work from the Mansion House 
to Bhepherd's Bush was completed, except ae to the laying «f 
the third or electrical rail, and that was in hand. The running rails 
in both tunnels were complete, and with regard to the other matter 
he was assured by the representative of the great electrical firm 
which had it in band, that there was a speedy prospect of that 
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being completed. The rail by which the electric current would 
travel bad been delivered, but it bad to be insulated, and had to be 
what wae technically termed bonded. When that was c: mpleted, 
prectically all the underground work would bave been done. The 
work at the Bank had been arduous, but had been completed 
happily without disaster, and early in January the public subways 
had been opened. The lifts at tbe station were in band, and six or 
seven of them bad been completed, and wben the electrical people 
had got their beavy work done the completion of the lifts w. uld 
quickly follow, and they wculd then be able to bring the railway 
into practical use. At the Shepherd’s Bush depót they had large 
engine houses and machine shops, snd carriage shops, and the heavy 
engines, driving to the amount of 12,000 EP., bad been erected and 
three had been tried. As soon as they could make a connection with 
tbe central rail they would run an experimental train, and they might 
reascnabiy hope to be able to run the experimental train shortly 
after the end of that month. But Sir Benjamin Baker would not give 
any date as to when the railway would be opened till the machinery 
bad been tried, although if it realised his anticipations it would not 
belong. Referring to the Bill of the company to amend the Central 
London Railway Act of 1891, the chairman said they were asking to 
be allowed to issue 2d. return workmen’s tickets, and allow workmen 
to return at any time of the day, instead of baving to ran three work- 
men’s trains in the morning and three in the evening. 
Lord Согуп seconded the motion for the adoption of the report. 
Replying to various questions, the Снатвмли said the board had 
considered the question of the consolidation of the shares, and it was 
suggested that it would be desirable, but they would make further 
inquiry. He could not announce yet what the fares would be, because 
it was a matter which wanted very careful consideration. They would 
complete the undertaking practically within the original estimate, 
and the board had no reason to doubt that they would be well able 
to pay their way. 
. The report was adopted. 


W. T. Henley's Telegraph Works Company. 


THE meeting of this company was held at Cannon Street Hotel on 
Wednesday, Mr. 8. Gedge, M P., presiding. 

Ia moving the adoption of tbe report and accounts, the OHaIBMAN 
referred with regret to the death of Major-General Hutchinson, a 
director, whose place had been filled by the election of Sir H. M. 
Stanley. R-ferring to the report, he thought that they would con- 
sider & 15 per cent. dividend highly satisfactory. In the accounts 
tbe liabilities were, as usual, put at tbe outside figure and the assets 
at the inside. The expenses of the issue of new capital bad been 
cbarged to income instead of to capital, and the same remark 
applied to the improvement of the offices. They were adding 
£10,0CO to reserve out of profits, nevertheless that reserve was 
£20,000 less than at the end of last year. With reference to the 
reserve under cable repair contract of the Bahamas cable, that cable, 
like the two other great cables in the West Indies—the Halifax and 
Bermudas, and the cables between the West Indian Islands and South 
America—had maintained their position during the year without 
incurring »ny expense for repairs. A numberof the company’s men 
who were Reservists bad gone to the front, and they would be taken 
back when they returned, and their relatives were being taken care 
of while they they were away both by thé ccmpany and its employé , 
who were ракі: р weekly subscriptions. Toe manufacture of golf 
balls bad fallen cff—due to the war. The chairman next referred to 
the change that was last year effected by rsisirg £90,000 new 4j per 
cent. preference capit»] and getting rid of the 30,000 7 per cent. pre- 
ference shares for £60,000. The whole of the share capital was 
taken up by sharebolders and nominees without underwriting or 
advertising. In 1896 the capital was £180,000, but to-day it stands 
at £350,000; but this increase of capital should cause no alarm, for 
the increase had not only been necessary and judicious, bat the 
results were b tter than anticipated therefrom. hile, in 1896, the 


Mr. Surron's remarks showed that the land was included in the 
accounts at the price it was worth at the company’s inception, but 
ayes it was far more valuable. Patents were only set down as 
£1,000, but he thought that if they copied some other companies in 


valuation in this respect, £100,000 would be nearer the right 
figare. The chairman’s remark that the capital account was 
ciosed for three or four years, did not mean that they were 
not going to make any progress. They bad many schemes 
to carry out, but һай not the capital. It was hoped that in the 
next few years they would earn the capital and pay it ont cf profite. 
It was a question of putting to rc s:rve or increasing the capital. Tbe 
stock was very carefally valued by the staff and officials, not by 

r fesional valuers. Tne stock was worth considerably more than 

t appeared at because of the increases in prices of materials, They 
had a very large stock of gutta-percha, the largest they had ever held. 
The price had gone up 100 per cent. in the last two years. Some, 
which cost them 4s. or 5s., was now worth between 76. and 84. 

The resolutions declaring dividends, re-electing directors and 
auditors, and thanking the directors, officials, staff, &., were 
unanimously 

Іа reply to a SHAREHOLDER, who asked as to the business done in 
January and February as compared with last year, the CHAIRMAN 
said that the business wae going on steadily, but there had been no 
big order. The ordinary bread.and-butter business was rather better 
than last year. The sum totel of the orders was not quite so large, 
brcause there was one rather big order last year which mounted up 
the business. 

" Mr. с асыр р work on KPA асов than at this 

me t year, use t were orward a v 
number of orders from 1899. Бы 


Telegraph Construction and Maintenance Company. 


Тив meeting of this company was held on Tuesday at the offices in 
Old Broad 8 veet, Sir Robert Herbert presiding. 

The Онлївман moved the adoption of the report, a brief abstract 
of which was pablished last week, but which also stated that “The 
business of the company has been satisfactorily maintained during 
the past year. Tho factories have been fully occupied in the manu- 
facture of submarine telegraph cables and of insulated wire, whilst the 
company's steamships have е actively in the laying of 
cables, as well as on repairing operations. e factories at Hast 
Greenwich and Wharf Rad and the company's steamships are in a 
thorough ¢ ficient condition.” 

The OHAIBMAN stated that the directors were pleased to be able to 
submit a eomewhat better statement than in the two preceding years. 
Toe compary had now returned to the condition, approximately, in 
whica it was in 1896, when the net profite were £92,854, those for the 
past year having been £92,348. The total of the figures in the balance- 
sheet was larger than it had been in previous years, this being 
attributable to the much more extended o ons of the company. 
On the one hand, they had received much larger sums than in the last 
two previous years for the work that had been carried out by them ; but 
on the other hand, they had had to expend much larger eums in the 
purchase of material, in wages, in the navigation of their ships, and 
in the laying of csbi«s. The cost of materials had very largely increased 
during the past few years, and there was no apparent prospect of their 
faliog. Іс was satisfactory to recommend the carrying forward this 
year of £53,803, & larger sam than they had carried over since 1894. 
In view of the uncertainty of the business in which the company was 
engeged, a considerable sum ought to be carried forward. After 
paying a dividend of 15 per cent., tex free, they would carry forward 
the sum he had mentioned. The factories were in excellent working 
condition. Improvements had been and were being made in both «f 
them, which necessitated a considerable outlay, and they were a so 
being made much more efficient for the execution of the bes: el ens of 
work. Provision for this had been made in the balanc sheet. Tue 
ships were in exceedingly good condition. The Anglia had com- 
pleted tbe laying of the cable from St. Vincent to Ascension, which 
was the second section of the total line from Bt. Vincent to the Cape, 
and the work had been admirably done. Tne steaming and working 
qualities of the vessel had established quite a record; she laid the 
cable at the rate of over 7 knots on the average right through, 
including stoppages for various purposes. He did not think that a 
first-class cable had ever been laid with such rapidity and euch per- 
fection as the one in question, a d the manuer in which the cabis 
worked, and its first-rate quality, were highly satisfactory. They 
proposed to add a further £5,000 to the pension fand. They found 
that the scheme proposed would require a rather larger subsidy than 
the £5,000 already voted. This schome was now being revised, 
and when this work was done, they would be able to present the 
employé: with a good pension syetem, which wouid need very little 
further support from the shareholders. There was a consiaerable 
amount of work in hand, and the directors hoped to be able to earn 
fair profits in the current year. About 40 of the company’s employéi 
had joined the forces in South Africa, and the company had acted in 
the same liberal way in this matter as other great companies had 
done. They would take the men back on their return, and would 
give them liberal treatment. Although he did not himeelf consider 
that the company were making the be:t profit at that particalar 
moment on the cables they were constructing, they were not doing 
badly; they were getting fair prices, which were remunerative. 
They nad been fairly met in this respect by those for whom they 
had been doing work. 

The adoption of the report was seconded by Bir Jamzs PENDEB, 
and carried unanimously. 

Sir Robert Herbert and Sir J. Pender were re-elected directors, 
and Messrs. J. Gane & Glegg were re-elected auditors. 

Responding to a vote of thanks to the directors and staff, the 
Онаівмалм said that the whole of the staff had been very hard 
pnt during the last year with a great amount of construction aud 

ying of cables going forward, and had covered themselves with 


et 


vol. 46 No. 1,162, Manon 2, 1900.] 


THE ELECTRICAL REVIEW. 


861 


"s 


credit. He congratulated shareholders that the cable just laid by 
them to South Africa had been the bearer of s piece of good news 
which had thrilled England, namely, the capitulstion of Oronje. It 
was agood cable and worthy to carry good news. 


Edison & Swan United Electric Light Company. 


Ax extranrdinary general meeting of this company was held at West- 
minster Palace Hotel on Tuesday for purocses which were outlined 
ia the notice published in last week's Erzcraiocat Ravmw. 

Tbe CHAIBMAX (Mr. J. S Forbes) prcoseded to explain the position 
of the company, and he went at considerable length into its past 
history, showing the effect that the expiry of the lamp and the 
lampholder patents had upon the profits. The profite fell from 
£27,000 in 1894 to £16,704 in 1896, a fall of £11,000, but in 1897 
the business began to expand because they pushed it in the face of com- 
petition when the electrical business was expanding very rapidly. In 
1897 the profits got up to £20,000 and in 1898 to £26,700, but at the 
end of 1898 the lampholder patents, which hed given for several years 
£8,000 a year, disappeared. The company therefore emerged into the 
open market into much more severe competition. But the profits in the 
Jast acoounts came up to £32,200. They had great pressure to supply 
the demand for electrical apparatus. The character of the business 
had been greatly changed, for they were now making d os, el. c- 
troliers, and everything required for rlectric light installations, instead 
of lampe only. Expansion meant locking up money. Iastallers of 
electric lighting plant were very often themeelves short of capital, but 
others were well to do, though governed by the castom of the trade, 
which was to keep manufacturers waiting a long time for their 
money. Their last balance-sheet showed sundry debtors and 
debtor balances, £90,000, which locked up a very large sum in 
Popes to the whole income. Then they were obliged to 

ep supplies of creat varieties of things in stock for their customers 
to select from. The last balanoce-shect showed £168,000 locked up in 
that way, They must have more money if they were to go on. One 
Gisadvantage was that if they could not get their money in, they 
could not pay the people who supplied them with materials for their 
work. They had always had the advantage of getting good things 
upon moderate terms, but that absorption of their floating capital in 
financing other people, and locking up those enormous stocks, had 
thee ff set of the company getting into debt, not having been able to pay 
its bills. Thay owed the bankers over £40,000, and there were trades- 
men's bills outstanding. It was necessary that they should have more 
money at command. If they had more money they would have done 
a larger and more profitable business. He believed that if they faced 
this thing, and had meane ready when they wanted them, they bad a 
very large future before! them. After much deliberation they came 
do the conclusion that the most rational way was to raise debentures. 
For some unaccountable reason the shares were at a disc unt in the 
market, and then the “B” shareholders, who represented the interests 
of Mr. Edison and his friends, who sold their patents to the 
original Edison Company for shares were entitled, by the 
conditions of the bond, to one share free for every three issued. 
Tcat would bean improvident arrangement, and after considering 
this and other matters, they resolved upon issuing debentures. 
Toey bad decided to take power for £300,000 5 rer cent. second 
debentures, but only £100,000 would be isened during the present 


year, £100,000 next year, and the remainder with tbe consent of the 
trustees. He then moved :— 


That the directors be and they are hereby authorised to create. and issue 
debenture stock, providing for the payment of principal sums, not exceeding 
£300,000, and carrying interest at the rate of not exceeding 5 per cent. per 
annum. Sach debenture stock to be secured in such manner (subject to the 
existing debenture stock already issued by the company to the amount of 

ad i to be issued to such persons and on such terms as the directors 


The Bann of LicBrIELD seconded the resolution, which was 
carried, there being only two dissentiente, and these represented the 


* B" shareholders who wished to place 
edlen aei placeon record their protest against 


m Wireless Telegraph and Signal Company. 


meeting of this company was held last Friday at Cannon Street 
Hotel for purposes which have been already mentioned in the 
i Rzvraw. Major Flood Page presided. 
1 800 moving the adoption of the report and accounts to August 319$, 
‚е Снлтвмаи made а very lengthy general statement regarding 
what had been accomplished in wireless telegraphic communication, 
and whst were the directions in which it would prove of value. 
Wo have not space to spare to print the speech in fall, and further- 
more, most of cur readers are already fully versed in these matters. 
We, therefore, make the following abstract from the Major's remerks. 
The соцы of the company was shown in the accounts as £200,000, 
of бе nearly £125,000 had been paid. On the other side they 
a seo that, whereas the patents laat year were in the acoount at 
ses an additional expenditure had been made on them to 
— of 81,145, bringing up the value to £77,010. The 
num i Patente last year were about 92, and this year they 
are а 100. However valuable the original patent might 


be, he was not exaggerating when he ssid that the patents 
that had been taken оп : t with 


would be ы t since and are now being d 
tent. T greater value to the company than the original 
ра с bey had in stock and materi«ls, plant, £7., £5,440, and the 
ыз р us" for the two years amounted to £10,960. О the date on 
He (eunte closed there was a sum of £32,290 by cash at 
pars Hag the 9 (the chairman) was not connected with the company 
c period with which the accounts dealt, but his investigations 
ред him that the money had been well spent—necessarily spent, 
tasted with many other companies, the amount was extremely 


moderate. The year was undoubtedly one of experiment and develop- 
ment. With reference to the Trinity Board and the East Goodwins 
lightship, wireless connection was first made on December 29th, 
1898, and was maintained until February 14th this year, and 
during that time there had not been in the Marooni system 
a single flaw or hitch. None of the company’s men hed been 
working it for many months past. It had been worked by 
the seamen on board the ship. Oae of the company's assistants was 
always on board to guarantee everythiag being oon aucted properly, 
but the Trioity House did not permit him to ёовсп it unless it went 
wrong. Mr. Marconi had felt for a long time past that every 
problem that required solving with reference to lightebip com- 
muoication at 12 miles distance had been solved. They accordingly 
went to Trinity Board to notify their intention to move the 
apparatus from the lightship, bat by a special request to Mr. 
Marconi they agreed to leave it until Jannary 3186 A state- 
ment published in the Times to the effect that a French vessel got on 
to the Goodwins and was saved owing to wireless telegraphy, and a 
loss of £52,000 avoided, was trave by the Trinity Brethren in a 
letter to that paper. The original writer in the Times was corro- 
berated by other writers in other papers, but the Eider Brethren . 
declared that "they were not aware that any single ship had been 


saved by means of any electrical communication between shore and 


any lightehip since the first experiments were made, not only with 
reference to Marconi but all other experiments which had been made." 
This was a matter of the very greatest disappointment to the 


company. It seemed incredible that any reasonable man should doubt 


that more lives and cargoes were likely to be saved with sach 


commenication than without it. The chairman next referred 
to the steps being taken in Germany in regard to the adoption of the 
system in lightships, lighthouses, and on the largest of tbe North- 
German Lloyd steamers; the chairman referred to the success of 


the system at the naval mac avres over distances of 70 miles 


between war vessels steaming 20 knote an hour. He меч to гау 
that they had been unable to come to an arrangement with the Orowa 
as to what was to be paid for the use of the patent on Н.т Majesty's 
warsbips, and under the Patents Act of 1883 they would have to 
settle with the Treasury. He did not believe that the Treasury could 
or would do a crying act of injustice to the company. Oontinuing, 
the chairman said that he told the Oomptroller of the Navy that if 
they could prove that large commercial shipping companies were 
willing to pay a certain specified price for the Marconi apparatus to 
be fitted on their ships, it would be impossible for the Government to 
maintain that the system was not worth as much on every one of 
Her Majesty’s line of battleships as it was on the vessels of these 
companier,and on much smaller shi He could answer for his 
colleagues, and say that when they did go before the Treasury, what- 
ever might be the course of procedare, they would do their utmost 
to obtain jastice, and if they did not obtain what they thought a fair 
price, they would take what steps were necessary to obtain a better 
price. He could not believe that anything like confiscation could be 
meant, There wore statements ia the papers to the eff-ct that the 
company had sold the American patente. It was quite true that an 
agreement was entered into for the sale of оче patents. and it 
seemed very much as if it was coming to pass. The very inflaential 
men on the other side of the Atlantic who were concerned in that 
agreement went so far as to register a company, but there was 
in the agreement an option, and after mature consideration they 
determined not to exercise that option. The nezotiations were, 
therefore, broken cff, but, at the eame time, the соррапу bad 
not parted with them in anything like dises:neion, so much 
so that they had promised that when tbey were pre- 
pared to go forward sgain with respect to dealirg with that 
matter in the United States they would give the gentleman who was 
the leader of these very influential men in New York the opportunity 
again of taking up the business. The shareholders knew how 
successful Mr. ni was with respect to the New York yacht 
races, The cnly information they got about the races on several 
days was through his system. But a very much more important 
matter than that was the relation betwoen the Marconi system and 
the American Navy, and he had seen it stated that the 
American Navy were going to introduce another system, and were 
adverse to the Marconi system. He did not believe that there was 
any foundation for that, and he would read s letter from the United 
States Navy Department which was received by Mr. W. W Good. 
body, & director, shortly after Mr. Marconi returned from the United 
States. The department expressed its thanks for the demonstration 
of the Marconi system of wireless telegraphy recently given before a 
Naval Board, and offered its congratulations on the success attained, 
and on the probable further perfection of the system. The 
certainty of transmitting a signal under conditions impracticable with 
any other known meth: d renders the Marconi system of great value. 
The department begs to express the hope that you will further 
perfect the system, and will be glad to learn in the fature of any 
progress made in this direction.” There was a very simple reason 
for Mr. Marconi not continuing the negotigtions with the American 
Navy Department, namely, they asked corcain questions, and the 
patents were notcomplete. Ia America there was no provisional patent, 
andthe patents were not complete. They would be completed, however, 
andhe had no doubt that when they werecompleted and ready to work 


they would be glad to accept the invitation conveyed in that letter 


by the Navy department at Washington and give them information, 
eo that they might go on. R-ference was made in the report to 
the sailing last November, under agreement with Her Maj-sty’s 
War Office, for South Africa of віх assistants with apparatus. 
On this point he must confess that it was а matter of very great dis- 
appointment to the board that the War Office were not a little earlier 
in to them and letting tho assistants go ont. It wae painful 
to think how much had bean lost owing to their not having had the 
apparatus in Kimberley or in Ladysmith. If General Buller had bad 
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the apparatus with him and there had been one in Ledysmith he 
the chairman) bad no doubt that they would have been in constant 
ally aud nightly commonication with the town. They had, how- 
ever, been outside all the time, and not only that, but they have had 
no poles. They could not get poles. Eventually poles bad to be 
teken up to the front from Capetown. When their assistants went 
out the arrangement was that they were to operate at the base and 
in communication with the sbips, but they volunteered to go to the 
front, feeling that that was the only place where they could be of 
any practical use. Stories had ap d in the papers tbat the 
system was unequal to the work owing to the iron in the hills. A 
tleman who knew а good deal about it, wrote to him and said 

t it was not the iron іа the rocks that prevented the working, 
but the wood in tbe heade of those who thought that such a thing 
could possibly prevent its working.” He (the chairman) oould only 
repeat what Mr. Marconi said so well in his most admirable lecture at 
the Royal Institution & fortnigbt ago, that if he could get through 30 
big ironclads at ses, it was not likely that a little iron in the hills 
could prevent him going to the Oa They had to resort to kites, 
and when the air was so variable that at one place you could fly a 
. kite, whereas 30 miles off there might not be wind enough to fly a 
kite, it was impossibla to communicate. He bad in bis hands two 
letters, one from Pietermaritsburg, where they were doing nothing, 
and the otber from De Aar camp, where they were getting up the 
в, and were perfectly ready to use the apparatus, but practically 

t bad not at present been of any great use. He was sorry that in 
this first t chance for а trial of the Marconi system better саге 
had not been taken that more advantage should be made of it. 
Speaking perfectly honestly and straightforwardly, he could assure 
the sharebolders of this, that there had been no breakdown of 
any kind in South Africa of the Marconi system when the 
conditions had been such as were necessary for its success. 
The chairman then proceeded to explain to the shareholders what a 
vastly important enterprise it was in which they were engaged. He 
divided it into four great heads: (1) Telcgraphy on land (a problem 
for the future); (2) Zrans-occan. Mr. Marconi's experiments had dis- 
posed of the bugbear of the curvature of the earth which scientific 
men not long ago seid prevented messages being sent across the 
Atlantic by this company's system. The German professor who 
knew most about wireless telegraphy, said there was not the slightest 
reaton why mesesges could not be sent across the Atlantic. ‘It was 
. а matter for the future and not for tbe present," said the chairman. 


(3) The combination of land and water [the Andaman Islands, а case ' 


in point aleo between the five Hawaiian Islands which were now 
g to ba connected on tbs Marconi system, apparatus being now 
course of preparation, and only plague at Hawaii bad prevented 
the company's assistants going earlier. The compeny also had 
negotiations with reference to Brasil and Oanada]. (4) Bartime. 
This, said the chairman, was the most important at the moment. 
The Post Office monopoly could not extend more than 3 miles out at 
sea, and if tbe ccmpany could speak 10 to 20 miles out to 
sea they could not be brought under the Telegraphs Act. 
It was a matter of greatest importance that they should at once 
get rates, rolex and regulations all the world over. If they had one 
clase of rate for communication from a ship to the shore and another 
in another plaeo there would be nothing but confusion. They must 
t international relations on this ground. There were rumours of 
e probability of the French Government calling a conference to 
deal internationally with this question. He hoped the company would 
deal with it before the Government took the initiative. After many 
further remarke as to the importance of the maritime rights, he said 
that the directors were proposing that there should be an inter- 
national company with the principai men on it being Belgians (as 
Belgium was a neutral State and a very successful financial centre). 
They bad placed themecives in relation with gentlemen of the very 
highest possible position, and they were going to form a company 
for the parpose of dealing with those maritime rights. The 
not going to part with any patent to them; they were only going to 
give them the r a ion for 
ers 


К TV d station rights in 
rance and Spain should be conducted by a neutral body rather than 
mE ояр. He waa not at liberty to divalge the names of 
e gentlemen. 
The adoption of the report was seconded by Mr. Baxnaryxn. 
Asked whether the board would 


great patience to the chairman. Thirty minutes of 
the time bad been taken up with reminiscences of the company with 
À Шат; 15 minates was occupied telli 


telling 
them something about what the company Хоре to obtain some day; and 


in the ing two or three minutes they were told of the only 
the whole subj:ct, namely, a mention of some negotia- 
for the transfer of the maritime rights They bad 

i balance-sheet showed a 


what they would be in the future. Shareholders had been very 
patient indeed, but they could not live much longer on mere expecta- 


The CzAIRMAN, replying to these and other remarks, raid that there 
was not a single electrical company that had paid, and continued to 
pay & satisfactory dividend in its first two, three or four years. They 

sold, they thought—not absolutely sold—a patent for a distant 
country in a very successfal manner. 


The report was adopted, and the retiring directors and auditors re- 


The CHAIBMAN then moved “That the directors be empowered to 
preceed with the negotiations referred to in the address of the chair- 
man." 

The CHAIBMAN said that this Company would have the sole right 
of manufacturing the apparatus used by the International Company, 
and he hoped that in two or three years they would have built up a 
large manufacturing business. He mentioned that the representa- 
tives of this company on the board of the International peny 
Pigs be Mr. Marconi, himself (Msjor Flood-Page), and one other 

ector. 

Mr. Marcon seconded. 

After some discussion, in the course of which Mr. Burra again 


strongly criticised tbe action of the board in this „ the resolu- 
tion was carried by 12 votes to 6, a number not voting. 
Other resolutions, printed in our last issue, were also passed with 


a slight alteration, the £1 per cent. in Article 68 


“ш being altered to £5 


National Telephone Company. 


Тип twenty-fifth ordinary general meeting of the shareholders of this 
Dom enr was held on Thursday last week at the Oannon Btreet Hotel, 
Mr. J. B. Forbes, the chairman, presiding. 

In proposing the adoption of the report, the CHamwan said he took 
the smallness of the meeting as an indication that the shareholders 
agreed with the directors in looking upon the report as a very satis- 
factory one. The income had increased by £89,815. The working 
expenses had naturally increased by £46,840. Tae net result left a 
profit balance of £240,043, being an increase of £33,155. The rents 
carried forward for unexpired terms amounted to the very large sum of 
£631,000, being an increase of £94,000. That was a really remarkable 
feature in the accounts that the character of the business should be such 
that in anticipation of periods beyond the particular half year they 
should have received those large sums of money paid in advance in 
respect of services to be rendered. There was а balance of £199,949 
available for dividend, and out of that they proposed to pay 6 per 
cent. on the first and second preference shares, 5 per cent. on the 
third preference shares and 6 per cent. per annum, free of income-tax, 
on the ordinary shares, but of the surplus remaining the company 
proposed to tranafer £80,000 to the general reserve fund, being ` 
£30,000 more than was transferred to that fund in the corresponding 
half {ө is to carry forward £6,199. The Post Office royalties 
had d by £8,919 The working expenses had fallen from 
60°16 per cent. to 59°94 per cent. That was а very small 
reduction when taken at a £100, but a very important 
one when taken upon the large sums of money which | 
dealt with. The debenture and other interest had 
which was due to the fact that between December, 1898, and 
December, 1899, they had issued a considerable amount of debenture 
stock, which, of course, came in for dividend. Taking 1899 as a 
whole, the year had been a record one for the company. They had 


had carried the science to ite present state— not of abeclately perfection, 
but of great utility, leaving much still to be desired, which would 
doubtless be achieved in the fature. In the imi 


cussions with the Government were most specific promises. The 
anxiety of the Government, and particalarly the head of the Post 
Office business, Mr. Hanbary, was that the company should be 
dealt with upon principles of scrupulous fairness, and ne (Me. Forbes) 
had no doubt that would be the case. In fact, he would be very mach 
surprised, and so would the sharsholders, if they were not. The Post 
Office royalties last year amounted to £64,176—21 per cent. on their 
net income, and he thought that was a monstrous 
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system which the Germans had employed to their telephone system, 
and he could hardly believe his eyes when be read such statementa 
as the following in the German Parliament applying to the tele- 
phone: “ Worst, most inefficient, most expensive, most abominable, 
&c." He thought at first that some mistake must have been made, 
and that he was reading a criticism in a London paper of the 
National Telephone Company. Most of the difficulties in connec- 
tion with the telephones rose from the stupidity plus the selfishness 
of the user. When a man was using a telephone һе thought the 
whole property was his, and did not think of the others who were 
waiting. No doubt the service was greatly improved, and that it 
was now becoming from day to day more indispensable, and to 
those who took the little trouble required to use it wisely, it was a 
most potent adjunct to men in business or social life. As showing 
the progress which they had made, he might say that in the year 
ending 1894 they had in round numbers 73,000 lines. They sprang 
in 1895 to 82,000, in 1896 to 94,000, in 1897 to 106,000, in 1898 to 
150,000, and the past year had been a record year, showing that 
as between 1894 and 1899 they had increased by some 67,000 
subscribers. 

Lord Наввтз seconded the motion for the tion of the rt. 

Replying to a question, the ОнАгамАН said the reserve fund 
was not invested separately, and was used in the business. Th 
could get much larger return upon the money in the business than 
they deposited it or invested it in a bank. , 

The report was adopted, and the proceedings closed with a vote of 
thanks to the chairman. 


Chelsea Electricity Supply Company, Limited. 


fund. In consequence of the exceptionally high 
directors think it prudent to place a special amount of £1,096 8s. 5d. 


d to the renewals and depreciation fund, out of the net етене 
After deducting this amount and the above-mentioned amount о 
£1,096 8s. 5d., and after payment of interest on debenture stock 
(£4,668 155), there remains a balance of £12,000. The directors 
recommend that this balance sball be applied as under: — 


Interim dividend of 6 per cent. per annum on the pre- | 
ference shares for the half-year to June 80th, 1899 (paid : 
July 1st, 189) ww 4900 0 0 
Interim dividend of & per cent. per annum on the ordinary ‹ 
shares for the half-year to Jane 80th, 1899 (paid July 1st, 


1899) oe ee oe ee oe ee ee ee 4,250 0 
Dividend of 6 per cent. per annum on the preference 
shares for the half-year to December 81st, 1 900 0 0 


Dividend of 7 percent. per annum on the ordinary shares p 
for the half-year to December 81st, 1899, making a total, 
dividend of 8 рег cent. for the уеаг.. .. .. .. 6,950 0 0 


£19,000 0 0 


The number of lamps connected on December 31st, 1899, was 
128,867, an addition of 16,280 during the year. The directors have 


The Hove Electric Lighting Company, Limited. 


Tux directors’ report to be presented atthe meeting at Oannon Street 
Hotel on Wednesday, March 7th, reads :— 


The directors beg to submit the statements of account and balance-sheet made 
up to December 81st, 1899. The electricity sold to consumers during the year 
amounted to 444,499 units compared with ,854 units in 1598, while the gross 
revenue amounted to £12,070 5s. 8d., as against £9,490 7s. 1d. in the previous 
year, an increase of £2,589 188. 7d. The gross expenditure reached £4,978 2s. 14. 
against £4,890 8s. 11d. in 1898, an increase of £5*2 13s. 2d., the net result being a 

rofit of £7,097 8s. 7d., com with £5,089 188. 2d. in the prenons year, or an 
crease of £2,007 5s. 5d. e directors have again much pleasure in congratu- 
lating the shareholders on the successful working of their undertaking, 
a result due, ina great measure, to the reduction made in price in favour 
of the consumers ín 1891. A farther reduction in the prices charged has been 
made, under certain conditions, from January 1st in this year, which it is hoped 
will stili further add to the profits of the company, and the directors propose to 
again make further reductions as the board see their way to meeting the 
demand. The lamps and motors connected to the company’s system 

on December 318% last, were equivalent to 44,824 8-с P. lamps, and the number 
of houses connected 671, as compared with 86,967 lamps and 518 houses at the 
end of 1898. To the net revenue of £7,097 Ss. 7d. there has to be added the sum 
of £376 Os. 7d. brought forward from the previous year, making a total of 
87,478 4s. 9d. After deducting debenture interest paid and accrued, the 
interim dividend at the rate of 6 per cent. per annum paid iu October last, and 
ng for income-tax, there remains a net balance of £5,080 14s. 8d. to the 


` eredit$ of net revenue account. The directors propose to write the sum of 


£962 ба. off preliminary expenses account, to place £2,000 to the credit of the 
reserve fund. to declare a dividend, payable on April 14th next, at the rate of 
9 per cent. annum for the half-year on the share capital, making with the 
interim dividend 7j рет cent. for the year, and to carry the balance of 2614 
17s. 10d. forward. ith the addition now "posed to be made, the sum at 
credit to reserve fund will amount to £ 17., and with the sum of £155 


14s. 8d. added to depreciation and maintenance reserve aecount, the balance 
under this head is increased to £1,261 7s. 4d. During the past year the directors 
have issued 2,000 additional shares at the price of £7 10s. each. the premium on 
the issues being added to the reserve fund. The expenditure on capital 
account during the year amounted to £16,210 2s. 7d. The generating station 
had been enlarged to the fullest extent which the Corporation of Hove 
will allow on the present site. Two additional steam dynamos of 850 and 250-u.». 
respectively, and another Babcock & Wilcox boiler, have been placed in the 
generating station. A sum of 44, 686 has been expended on new mains and in 
strengthening the existing feeders and mains, and 41, 255 on additional meters 
and demand indicators. The total expenditure, to the close of the year amounted 
to £98,660 14s. 9d. The directors have ordered another 250-H.r. steam dynamo 
for delivery in the early autumn. This will completely fill up the space for 
machinery at the present station, and itis hoped, will meet the requirements for 
next winter. It is clear that the company must' add largely to ite generat- 
ing power before the directors can reduce the charges to & point which it is 
anticipated will yield the very best results, and that the steady growth of the 
company's business fully justifles the erection of a second generating station the 
following figures will prove: 


Gross Net 
Year. Houses. 8-с.р. lampe. Unite sold, revenue. revenue 
1896 ee 814 se 21,756 "e 200,562 ee £6,518 ee £3,114 
1897 .. 897 ә 27,717 ae 268,248 ae 7,269 sie 8,609 
1898 .. 513 - 86,967 ae 850,254 ae 9,480 s 5,089 : 
1899 .. 071 ee 44,824 e 444,490 . 12,070 ae 7,097 


The directors have consequently been seeking for & fresh site for & second 
generating station, and they have found one in an exceptionally good position, 
on which they propose building as soon as the agreements, &c., are completed, 
and the necessary plans and estimates have prepared. The erection of this 
new station and its equipment with the generating plant, together with the 
connection of the station with the existing mains, will of course involve con- 
siderable capital expenditure, but the directors have every confidence that the 
outlay will prove as remunerative as that already incurred. In accordance 
with the articles of association Mr. Carleton F. Tufnell retires from the board 
of directors by rotation, but offers himself for re-election. The auditors also 
offer themselves for re-election. 


Northampton Electric Light and Power Company, 
Limited. 


THs annual report of this company reads thus :— 


In the last annual report the directors announced that they had determined 
to adhere to the policy of reducing the price of current, whatever might be the 
immediate effect on profit and loss." The course taken has been fully justified 
by the result. During the past year the additional lamps fixed (at 8 c.».), have 
been 5,667, and motive power supplied equivalent to 1,095 lampe; total, 6,709; 
as against 1,977 for the previous year. There is now the equivalent of 19,768 
lamps fixed. The balance of the revenue account is £1,714 Вв. 8d., as compared 
with £1,258 10s. 7d. In pursuance of the line of policy above indicated, the 
tariff for motive power has been reduced to Id. per unit for current 
used after a three hours’ daily maximum demand. The acquisition 
of land reférred to in the last report has now been carried into effect, 
with the result that the company is in possession of a large and оош. 

t freehold estate with three important frontages. The company’s mains 
ave been extended in various directions, 2} miles in all, making a total of 
6 miles 18 yards. With regard to coal, the directors have been obliged to pay 
an increased price of 15 per cent., but as they entered into a new contract last 
autumn, it is hoped that the great rise which has taken place this year wil] not 
affect the company. It has been decided to raise the тоюш of the company’s 
supply, which will conduce to more economical working and a better service. 
The change to the higher pressure is now being almost universally adopted 
throughout the country. th referenoe to the application of the balance of 
revenue, it will be seen that a further sum of £850 has been carried to the 
depreciation account, making a total of £2,000, and that £48 has been 
tten off preliminary expenses. Dividends on the preference shares 
will be paid for the year ending December 8156, 1899, viz., 6 per cent. 
fixed, £283,and 5 per cent. fixed, £961 118. Bd. It roposed to pay 2 per 
cent. on all the ordinary shares, which will require #968 17s. 9d., and to 
carry forward £178 18s. ба. Messrs. S. L. Beckham and R. Cleaver retire 
from the board in rotation, and Mr. Cleaver only offers himself for re-election. 


The Oxford Electric Company, Limited. 


Tus directors’ report to be rubmitted to the shareholders at to-day's 
meeting at Os ford reads as follows :— 


The directors beg to submit their report and the accounts for the year ending 
December 31st, 1829. The revenue account shows a profit (including £85 9s. 5d. 
brought forward from last year) of £5,653 1s. 2d. After providing £1,741 Ils. ad. 
for debenture and other interest, writing off £184 19s. IId. on account of hire 
purchase installations, and £58 0s. Id. from office furniture account, the 
available balance is £8,578 10s., which your directors propose to appropriate as 
follows :—£2,500 in payment of a dividend at the rate of 5 per cent. per annum 
on the share capital, and £1,000 to be added to the reserve and renewal of plant 
account (which will then amount to £1,750), leaving £78 106. to be carried 
forward to next year's accounts. Since the last report 3,688 8-с.р. lamps (or 


_ their үк бан ave been connected to the mains. This increase compares 


favourably with the average progress in previous years. The hire purchase 
system of installing the light continues to give satisfactory results. To meet 
the increased demand for current a sub-station has been established at New 
College,and an additional transformer installed in Ship Street. The distributing 
mains of the company have been extended in the South Parks, Cradmore, 
Norham, Woodstock, Chalfont, and Frenchay Roads. The whole plant has 
been maintained in efficient order. Mr. J. W. Barolay and Mr. J. Irving 
Courtenay retire from the board by rotation, and are eligible for re-election. 
The auditor, Mr. W. 8. Carver, offers himself for re-election. 


The Newcastle-upen-Tyne Electric Supply. Company, 
Limited. | 
Тнв annual m 


eeting of this company was held last Friday at New- 
castle, Alderman T. G. Gibson ding 

The Onamman, in moving the adoption of the dealt in the 
first place with the capital tare. During year this had 
amounted to £28,500. The p pal items of expenditure were on 
land (of Жы rra the el т пот аву m mx widmen 

; genera р acing the 

cnt of biting a mde rent vit THOR wat . 
ingly n А 
laid was now 26 miles, of w five miles had been added during the 
year. The profit for the year, including the balance brought forward, 


was £7,495, as against £6,020 in 1898. The m debentures, 
amounting to £25,000, fell due,and were pss on tember let 
last, and nearly 6,000 new shares had been a premium of £2 


at 
per share. These premiums had been carried to reserve account, 
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which now stood at £20,000. He moved that a dividend of 4 per 
севе be declared, making with the interim dividend 8 per cent. for 
е year. 
The motion was carried unanimously. 


At an extraordinary meeting sabsequently held, a resolation 
was parsed increasing the capital by the creation of £200,000 
additional capital. 


Alliance Electrical Company, Limited.—Thbe report 
for the 12 months ended Janusry 31st states that the acccunts, after 
deducting directors’ fees and making provision for depreciation and 
for bad and doubtful debts, show a net profit of 29.648. The 
directors propose, after applving £666 towards the expenses of the 
company's formation and £100 to the profit-sharing scheme, бо 
ere a dividend of 10 per cent. on the ordinary shares, carrying 
orward £864. ! 


Stock Exchange  Notices.—Applications have been 
made to the Stock Exchange Committee (1) toappoint a special settling 
day in and to grant a quotation to:—Britieh Aluminium Company, 
Limited —5 cent. first mor debenture stock, and (2) to 
appoint a special settling day in British Aluminium Company, 
Limited —15 000 7 per cent. cumulative preference shares of £10 each, 
fully paid, Nos. 1 to 15,000. 


The Western Telegraph Company, Limited.—The 
directors have declared an interim dividend of 3s. per share, or at the 
rate of 6 per cent. per annum, free of income tax, for the quarter 
ended December 31st, 1899, and payable on Merch 29rd. The trans- 
ро will be closed from March 16th to March 22nd, both days 
nclusive. 


Metropolitan Electric Supply, Limited.—The board 
recommends s further and final dividend of 5s. per share, making a 
total distribution of 5 per cent. for the past year. 


Norwich Electric Tramways Company.—Oa Tuesday 
last a meeting of this company was held at 4, Bank Buildings, ЕО, 
bat the proceedings were not open to the press. 


British Electric Traction Company.—Letters of 
allotment in ot of the issue cf £150,000 5 per cent. perpetual 
debenture stock have been posted. 


TRAFFIO RECEIPTS. 


ana Fi Tremroaed Company.—The recefpte for the week 
ending February 24th, 1600, were 4143 бе. 7d. : receipte for corresponding 
period, 1899, £207 4s. 34.; aggregate for half-year to date, £1,112 13s. 64. 


Cte Bristol Tramwave and Carriage Company, Ltmteed.-- The cocetpes foe the 
week ending February 38rd, 1500, were 22,648 168. 24; corresponding 
period, 199. £2,589 17n. 84, ; increase, £58 18а, 64. 

The Ону and Noa fondoa Rai: Cornpany.—The recelot« foe the week 
ending тешу 95th. 1600 were 21,115; ditto February 19th, 1999, £1,102; 
Increaae, £198, Total receipts for half-year, 1900, to date, £9,014; correspond- 
lug period, 1899, £8,960; increase £64. 

Che Dover Со Tramways.—The receipts fer the week en 
February ith. 13600, were 2141 ба. 84. 

4149 94 Id. : decrease, £1 Э. Ба. Total 


Miles open, 53. 


The Dublip United Tram !.. тог шо, Tiek сай 
уу үй ae 38rd, 1100, wae aa follows :— E. Co. bores care, 
9 


. 42760 8s. 6d. ; D. В, D. 
alecerte cara, £655 Ss. 4d.; | increase, £30; 16е. 7d. 


итере to date, £26,619 13s. : to date last » £94,883 
1s. 11 ; increase бо date, £1,736 46 102^ ‘The mileage w is 42 miles 
electrically, 3 miles by horees, aa against 18 miles electrically, $6 miles 
borees, for the corresponding period inst year. 
The Halifax Corporation Tramways. — The receipts for the week ending 
February 25th, 1900, were £560: week ending March Ist, 1899, £903; 
increase, £758, Number of care, 1900, 38; 1899, 15. Total receipts to date, 
1:00, £35,455; 1899, 29,43%. Miles of track open, 1900, 18; 1599, K 
The Liverpoo! Overbead Railway Oompany.—The receipes for the week ending 
February 35th, 1500 amonuntad tp £1 360: corveanpending week last vear 


21.380; “increase, ДЕО. Total inorease in trafics for half-year to date, 
Г] 4. 


STOCKS AND SHARES. 


Wednesday Bventng. 
Tum surrender of Crorje and capture of 4,000 prisoners by Lord 
Roberts gave rise to great enthutiasm within the Stock Exchange, 
and the general cheerfelness became imparted to prices in а emall 
degree. At the closs of bueiness on Tuesday, however, there were 
many Stock NHachange members expressing disappointment af the 


„Oo., electrico 
week last year—D. U. T. 


insignificance of the rises which remained after the day's work. It 
was thought that such an event would have been signalised by a 
great accession of public business in all departments, but this is 
exactly what did not happen, not even the mining markets receiving 
any outside support worth mentioning. Brokers and dealers con- 
soled themselves, however, with the reflection that what was really 
wanted to revive business was the relief of Ladysmith, and until 
that happened, they agreed that the public would not take a hand 
freely either in investment or speculative departments. The fistness 
of Consols, induced by the diselosure of an unexpected ball account 
at the settlement on Tuesday, militated against a rise in the more 
steady-going stocks and shares such as thoes with which we deal, nor 
were the favourable dividends and reporte of the supply companies 

sufficient to create any demand for the shares. | 

The Cbelses Electricity Supply and the Metropolitan Electric 
Supply Oompanies have both declared dividends at the samo rato as 
this time last year, and the price of the Ordinary shares remain 
unaltered. Each of these undertakings has done well daring 1899, 
and could have paid at a higher rate, but the directors prudently con- 
sider tha‘ the needs cf strengthening their companies’ position are 
too great to admit of an enhanced dividend. In the Chelsea report, 
for instance, the directors state that in consequence of the exception- 
ally bigh price of coal, they have placed a special amount of £1,096 
to reserve, as provision for the largely ir creased outlay under this 
head of expenditure, for the current year. The Metropolitan Electric 
Board do well to adopt a conservative policy, considering how they 
are threatened with competition and a long period of unsettlement. 
A member of the Marylebone Vestry told us the other day that the 
negotiations between that body and the Metropclitan Electric Com- 
pany would probably go on for months before any definite arrange- 
mente were arrived at. 

The City of London dividend has been declared at the rate of 4 
per cent. per annum, which is in acoordance with our recent forecast. 
The price has hardened a trifle: Westminsters and Jimmies” are 
both quoted ех dividend, the skares cf the latter quickly recovering 
the amount deducted. Westminsters, however, are quiet, and are 
likely to remain so until the new capital issue is made, of which we 
wrote last week. At the price now ruling the yield is exactly 4 per 
cent., which is not particularly attractive in the present condition of 
the investment-stock market. St. James's return £4 10s. 6d, and 
Chelseas 1 per cent. less than this at the present quotations. 

The National Telephone Compeny's meeting revealed nothing fresh. 
Mr. J. B. Forbes, the chairman, naturally extolled the company's 
working, and drew comparisons between the National and various 
Continente] companies that were very favourable to the former. 
Perhaps Mr. Forbes never uses a telephone. The price of the Ordinary 
shares, allowing for the dividend, is practically unaltered, but the 
first and second Preferences have recovered the distribution and 
remain at 144 ex dividend. 

British Electric Traction shares are an extremely hard market, and 
a large smount of business is doing inthem. This is mainly due to 


the company’s sctivity in the direction cf electrical tramway extension 


all over the country, to which we have frequently called attention of 
late. It must be distinctly amusing to shareholders in this under- 
taking to read the sccount of a meeting of tramway proprictare in a 
northern county when the chairman loudly lamented the decreased 
profits made on his company’s system (horse-hauled), owing to the 
spread of electric traction all round the neighbourhood. A fair 
amocnt of business has sprang up in British Columbia Electric 5 per 
cent. Preference, and the £10 fully paid shares are standing at 107. 
Potteries Electric Traction keep steady at 12. 

In the Stock Exchange the rebuff suffered by the County of London 
and Brush Provincial Company is regarded as of little moment by the 
“ shop,” but we are inclined to take a more serious view of it. 

Telegraph stocks are steadily quiet, without one feature (f par- 
ticular interest. The Anglo group has simmered Фото into 
something approaching neglect, and all the speculation in the mis- 
cellancous market is now transferred to gun sbaves, notably 
Vickers. The Eastern issues maintain their prices, and almost the 
only charge in this department is an advance of a point in London 
Platino-Brs Шар 6 per cent. Debentures. Western Union Telegraph 
6 per cent. sterling bonds, which mature on March Ist, are now 
repayable at par, and should be sent to the compapy'scffice at б, 
Princes Street, K. O. 

Decidedly interesting figures came oat the other day in the Law 
Ocurta about the London Electric Omnibus Company, which sued a 
shareholder for non-payment of calls. The defendant alleged mis- 
representations in the prospectus. It was stated that all the 
directors implicitly believed the statements which were made 
therein, and they had taken no fees гіпсе November, 1896 The 
company's money went in payment cf the promoters and in m: king 
experiments, but Major Flood Pegs said he thought that in all three 
omnibases had been manufactured. It is hardly a matter forastonish- 
ment that the shares should be unsaleable in the Stock Exchange. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


1891 1898. 
110,900 African Direct Telegraph, Á Ф Debs. 00е eee Ty) 100 ° eee ee 99 —103 
25,000 | Amazon Telegraph, Mae 10 А 8— 4 
126,000 Do. do. 5 A Debs., Nos. 1 to 1, "250 Red 100 ees eee == 
875,520 | Anglo-American Telegraph ... ТА iin es 0 |ВіосК| 8 £8 9s| 78/6 | 63 — 66 
8,062,240 Do. do. 6 у 4 Pref. eee eee eae Stock 6 6 6 114 —115 
8,062,240 ро, do. Deferr ee. , |Btock| ... |18s. aed Ur y 15 
44,000 Chili Tel hone, Nos. 1 to 44,000 ees eee eee ees 5 4 8 
10,000, 0000 Cable _.. $100 | 8 8%| .. 165 —175 
1, 882, 8281 Do. do. Ster 800 year 4 % Deb. Stock Red. Stock} ... js .. |103 —106 
224,850 | Consolidated Telephone Construction and Manufacturing 10/. | 14 1 » i— 
16,000 Cube Telegraph ... tee [Ir fry) eee rrr) eee 10 7 8 ee 9 zu 10 
13881 Direct Spanish "X Pret eee es vos ev? eec 10 а 10 ee p. кеш к“ 
ee eee ° ae yy) b ee eee жык 
6,000 Do. do. i 10 Cum. Pref eee 5 10 vee ee 9 — 10 
90,000 Do. do. 4 Debs. eee eee eee eee see 101 —10695 
60, 7107] Direct United States Cable es .. | 20 | 3% | 3% 8 95 | 114— 12 
190,000 Direct West India о» ate J Reg. Deb. Ir] eee eee 100 coe eee 99 —102 
4,000,000 Eastern Telegraph, eos eee eee Stock 7 96 7 y 4 ` Ы 155 —160 
1,796,000 Бо "3 iex Stock eee еге 100 ese soo 98 —Jlul 
1, 2881 Mort. Deb. о Red. eoe eve Stock 4 eee soo 116 —121 
‚009 Baster B Extension 33 China Telegraph ...| 10 7 7% . | 164— 16 
Do. 5 9 (Aus. Gov. But.) Deb. 1900, red. ann. 
drgs., reg. 1—1 040 8,976—4,826 
64, 00 Do. do. Beazer, 1,080 —8, 978, 4,827—6,400 100 | 5 " 100 —108 
20, 000 Do. Deb. Stock took 4 eee 115 —120 
200,000: f Eastern end Bonth African Telegraph, : Ee Deb, | 100 ^ 100 —108 
300,000 Do. 495 . Mt, Doba. uritius ub.) 1—8,000 | 28 $a 101 —104% 
180,237 Globe Telegraph ts Dio oon ae eee ea eee 10 e se 111— 112 
180,042 Do. do. 6 6 & Pref. óe — e coe]: 10. |.0 6 164— 16 
100000, Haig and Baade Gain ре е 
lst 
86,300 „чш save nad } 10 |. | 09 —10 
17,000 Buropean ол 25 10 $ 1095| ... | 49 — 58 
100,C UU London Platino-Brazilian RN Debs. 72 өөө i 6 [rr eee 106 —109 
72,680 | Montevideo Telephone, Маше »» Nos. 1 to 72,680... 11 se is - 
400.000 National Telephone, 1 ү. eee о оюб 3445 5 81— 53 
9 to 9 ee 00 eee coe 5 6 d 
15,000 Do. 6 95 Cum. 1st Pref. ‘vs Е 6. 106 6 в 14 — 16 
15,000 Do. 6 + Cum. 3nd Pref. ... ..| 10/6 6 6 14 — 15 
250,000 ро. 5 % Non-cum. 8rd Pref., 1 to 250,000 8 5 5 6 57— bý 
1,839,471 ро. 5 Deb. Stock Red. Stock] 8j 84 34 97 —100 
171,504 | Oriental Т and Elec., Nos. 1 to 171,504, fully paid 1|5 5 ist 85— 1 
100, O00 Pacifico and European Tel., 4 ч Guar. Debs., 1 to 1,000... | 100 | 4 es 101 —104 
11,880 Reuter’s оге [T1] ove 000 eee eee eee 8 5 eee 7 — 8 
N свае си 1 ae ie Mis 3 „ә | Oort. "à 4 x 124 —129 
E nited Plate one “615 6 6 4— öl 
16,639 Do. do. E% Cum. Pref. Nos. 1—16, 639 5 ... - 4$— 52 
179,947 Do. 5 % Debs. ... "m „. |Btook| . 555 108 —106 
200, 0007 West African Telegraph, б у 4 De eve eot ecc eee | 100 % eee 98 —101 
80,008 | West mod of America, Nos. 1—80,000 and 58,001—58,008 | 34 | . vis — 1 
150,000 Do. до. 4% Debs., 1—1,500 gua. by Bras. Sub. Tel. | 100 isi 100 —108 
889,731 | Western and Brazilan Telegraph 4 % Deb. Stock Red. ... Рес - 109 —104 
206,998 | Western Telegraph, Ltd., Nos, 1—205,998 .. » | 10] .. aes 144— 163 
75,000 do. 5 Ф Debs. and series, 1906 690 100 eee eee 0 106 —109 
821 | West India and Panama Telegraph .. 10| è is í C of 
84,5668; Do. do. 6 % Cum. 1st Pret. . « | 10 | 6 M ee 9 
4,009 Do. do. се 6 Oum. 2nd Pref. eee 10 | 6 eon 7— 8 
0001 ро. do. EU Noa. 1 to 1,800 | 100 | 5 seu 104 —107 
Western Union of U.S. 8 6 95 Ster. Bonds ... | 100 6 i „ | 96 —108 


n Lt. Sup., Ord., 101 to 19,761 
do. 7 Ф Cum. Pref. ... | 
Oharing Cross and Strand Electricity Su is a" 
Do. do. do. do. Nos. 80, 001 —80, 000 
Do. do. я о, do. I Ф Oum. = 
“Chelsea Electricity у, °ў oes 
do. eis [4 Deb. Stock Red... 


City of London Electric Lighting, Ord. F 
Do. б Deb. Sack, (rr 2115) all paid 
А iss. at 
County of Lond. & Brush pate Ayr Gn ад, 
do. "И 2 0500-80000 


Do. do. 
Do. 4495 Deb. Stock, Prov. Certs (all paid eee 
NMidmundsons Hleo. Corp., Ord. Gera e ds 


MOORE 7 Corporation, Lita, Ord 
n m о. 6 % Pref. 


do. do. 4% Ist Mt. Db. Rd. 
Meizopoiitan Electrico Supply, 101 to 62,500 ae вее 
Nos. 62,501 to 85,000 . 
ре Firat Mortgace — Stock 
Do. 34 Ф Mort. Deb. Stock Red. is 
Notting Hill Blectric ting eee 06 eee 
86. James's and Pall Mall CI Light, Ord. 
Do. - do. TAT Pref., 20,081 to 40,00 
South London Blootrioty Bupply, Ord eo 
Westminster Hlectric Supply, Ord., 101 to 80,000 - 


e A 
— 1 are fot > eer consisting of tbe latter of qne year and the Geet part 


| 


| 


5 8j— 9 
517 2 8 Ф 9 5 | 10 — 11 
5 eee eve vee 10 — ll 
5 99 eee 5 —' 
5 6 16% 6 * %— 
Stock 44 а 110 —113 
10 10 % | È % 4 * | 104— 1H 
10 6 S. 18 — 14 
eee b eee еее 123 —127 
10 wi | nt |... | 04—104 
10 6 6 W ... |124— 18% 
coe | tee T% ... 109 — 112 
8 5 85 — 
* 5 E eee 4 i 
8 11, eee cee 101 —108 
10 6 Y 8 Y 56 % | 14 — 15 
oe à 4% oe eve 14 — 15 
oe —117 
stock — 97 
Е" 14 16 — 17 
18 iW 15 — 16 
13 $ 


WI 


00 —108 


10 — П 
9j— 10} 
5 — 6 xd 
71— 

110 —112 

10 — 11 
18 — 14 

123 —137 

94— 1 
13j— 1 

109 —113 
i> 4 
44— 

101 —108 

14 — 15 
14 — 15 
114 —117 
95 — 97 
16 — 17 
15 — 16 


rui aic Мам ved cupi 


Business done 
week endad 
Feb. 28th, 
900. 
631 | .. 
n5 11 
14d 1 
1043 i. 
111 . 
1584 | 156 
00 | 98) 
16 | 154 
16 | .. 
M 11$ 
1 706 
82} | .. 
BA "5 
148 | .. 
570 58 
99 | 973 
84 
125 ee 
153 | 15 
+ eee 
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SHARE LIST OF ELECTRICAL COMPANLESB—Oontimwed, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present NAMR Dividends ин. | conan 
Nene. the last three years. b. Alet. eb. 28th. | Feb. 28th, 1900. 
1897. ; 1696, | 1890 Highest. | Lowest 
65,000 Aluminium shares, Nos. 1—65, 000 . vee eee 1 10 % eee eee 22— 8} 82 84, oo 
90,000 Do. 4 $ Ist Mort. Deb. Stock Red. est ee. |Btock| ... es | eee | 96 —100 97 —102 өз 
80,000 | British Electric Traction ys iss T ia 6 .. | 16 — 17 164— 174 17g | 17 
80,000 Do. do. 6 Cum. Pref. 80,001—60,000 а iss woe |184— 188 | 134— 18j 81 185 
200,000 Do. do. 6 Perpetual Debenture Btock . TT] eee 195 — 125 —138 eee [ITI 
45,0001 F British Electric Works Co., Ord. £1 shares, 50,001—95, 0005 . .. iss "T н— 1| H— 1 - 
50,000 t Do. do. 6 N Oum. Pref., 150,000 IT ee . TI жй i— 1 see 
500 f Do. do. 41 % let Mort. Deb. . . 100 ei . | 99 —101 99 —101 € 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 ... 5 " * | 20 Ф| 18 — 14 12 — 13 vis 
27,500 Do. do. 6 X, Oum. Pref. Nos. 1 to 27,500 . 5 6 — 6 — 205 
90,000 Brush Blecl. E " 1 to 90,000 8 ved 1 2 li— 24 bes 
90,000 Do. сопи. zi Pref., 1 1 to 90, 000 2 js 2 2 2 28 sse 
125,0001 Do. [III Stock eee 110 —115 108 —118 xd вое eee 
50,000 Do. ыр Deb. E Red. eee 8 eee 102 —106 102 —106 eee eo 
20,000 | Oallender’s баа Oonstru on ahares, Nos. 1—20,000 ... 5 „ | 14 — 16 14 — 15 7 Р 
20,000 Do. do. 5% Oum. Pref. .. b ose 61— 6 — 6 6H . 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red. |S .. 110 —115 111 —115 е ee 
218,538 | Central London Railway, Shares Sse и ..| 10 ‘ite 91— 10 91— 10 9H| 9 
61,088 Do. do. Pref. half-shares sss еа б iss 4à— 5 44— 5 баз 288 
71,447 Do. do. Def. do. eee eee seo 5 44 — 5 4$— б 5 on 
855,000 | City and South London Railway ... Stock 11% 2а — ol 59 — 62 62 
87, Ро. do. Ord. shares, Мов. 22, 501 to 60,000 £5 16s. pd. 10 T 4— 65 б те 
82, паров & Oo., gx to 88098... sas ET 8 oes 34 — 4 4 4 . 
595 Ist Mort EN | to 900 
100,000 £100, and 901. to ll ,000 of £50 Red. II [III 98 101 98 —101 eee see 
90,261 | Edison & Swan Utd. Bl. Igt., “ A” shares, £8 pd. 1 to 99, 281 5 m 2 — 2 — xd 
17,189 Do. do. do. “А” Shares, 01—017, 189 8 i 84— 43 84— 4 ха ... А 
028 Do. do. do. 4 95 Deb. Stock Red. | 100 e. | 93 — 95 98 — 96 m 
112,100 | Electric Construction, I to 112,100 ... ea bas 2 ies 21— 24 2i— 2} ds s 
25,000 Do. do. 7 Cum. Pref., 1 to 35, 000 soe 2 d PUE 8} 3 oes 
140,800 Do. do. 4% P 1 Deb. Stock «và .. |108 —106 |104 —107 TA dés 
91,196 | Himore's Patent Copper D ting, 1 to 70,000 ... d 2 — v 898 
9,6007 Greenwood 4 Batley, 7 Y Oum. Pref., 1 to 9,600 «. 10 10 — 12 10 — 12 eN is 
80,000 Eis da (W. fl wm Works , Ord. yy) eee eos 8 14 T 15 14 — 15 142 
12,000 Pref. eee eee 6 oo 6 m 6 TP TT 
50,000 Do; do. do: ort. Deb. Stock... Stock 111—114 110 —114 ха) >... ees 
60,000 | India-Rubber, Mic eras and Tee h Works * | 10 21 — 22 21 — 22 312 | 2 
800,000 Do. do. ist Mort. Debs. | 100 . |100 —104 |100 —104 | T 
87,600 I» Overhead hallway, Ord. eee eee eos 10 91— 95 — 9 | вее eos 
10,000 do. Pref., £10 paid .. . 10 6 Ф| 121— 18} |123— 18 | |... 
87,850 | T ph Construction and Maintenance . e 12 16 87 — 41 87 — 41 881 | ... 
150,000 4 % Deb. Вав. гоа 1 to 1, 500 Red. 1909 ... | 100 102 —106 [102 —106 | 102& | ... 
20,000 Telegraph 5 . Nos. 1 to 20,000 ase 5 9 — 10 9 — 10 ... ee 
20,000 Do. do. 5% Om. Prf. Nos. 1 to 20,000 ... 5| ... T m bj— 6 5i— 6 ii "T 
56540,0000! Waterloo and City Railway, Ord. Stock... we | 100 |... з Y 3 95101 —104 |101 —104 103 


t Quotations on Liverpool Stock Exobange. 


t Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply, Ошу £5 (fully paid) 8—10. 1 and Knightsbridge Electric Lighting, Ordinary Shares £5 (шу 
Brompton avd Kensington, 44 °/, Debentures of £100, 104—107. X асыш, Cumulative 6 %, £5 у paid), 4—8 
National Electric Free Wiring, 12/6 paid. Pantene 108 — 08—106. Dividend, 1909, on Ordinary Shares 11 ?/,. 
Oldham, Ashton, and Hyde E eotric P210 Jd Ord., 17—19. Kidderminster and District Electric, Pref. (26 pd.), 6G. 
Do. do. Pret. (£10 på.), 10—11. «Т. Parker, £10 (fully paid), 18}. 
Smithfield Market Electric, 2—8. 
* From Birmingbam Share List, Bank rate of discount 4 per cent. (January 25th, 1900). 


MARKET QUOTATIONS, Wednesday, February 28th. 


CHEMICALS, &o. | This week. Last week, | Inc. or Dec. METALS, &o. (continued), This week, Lastweek. Ino. or Deo. 
g Copper Sheet per ton £66 £86 
a Acid, Hydrochlorie ee e+ рег evil 5/- 5/. 2 „ Rod ә ae per ton 286 #86 
e tric T. өө per оті. | 22/- 22/- e „  (Eleoctrolytic), Bars .. per ton £8) £838 
а „ Oxalic. T .. рег owt. 89/- B2J- e? е " ~ Sheets.. per ton £92 £92 
2 „ Sulphuric T өө .. per owt, 5/6 5 / ee е н ^ а Rod per ton £86 286 T 
a Ammoniao, Bal per ot. 40/- 40/- - e " H. C. wire per Ib. gad. 93d. zd. inc, 
- Ammonia, Muriate (orystal) . „ рег ton £29 £29 f Ebonite Rod per Ib. 8/- 8/- T 
А «+ рег ton £27 £27 - E de Bhoet per lb, 57 bj- ae 
= Bleachin powder - ++ per ton £7 £1 85 п German Bilver Wire per Ib, 1/6 1/6 
a Bisulphide of Carbon „ per ton 415 £15 Pa А Gutta-peroha, fine „ per lb, 8/- 8/. - 
a Borax T өө per ton £18 10 £16 10 (e h India-rubber, Para fine «+ per ld. 4/6 4/63 M. дее. 
а Bensole (90 le - oe .. per gal, 7/- 7/- - i Iron, Charcoal Sheets . per ton £18 glv ae 
a n (50/90 ) +» per gal. 5/6 5/6 os “ „ Pig (Cleveland warrants) per ton 69/44 69/9 44d, dee. 
a Oopper Sulphate.. ee .. per ton £25 £25 os „% For 8, According to = per ton | From £11 | From £11 - 
а Lead, Nitrate өө e+ per ton £26 225 í „  Borap, heavy . per ton 70/- to 72,6 | 70/- to 72/6 
: " White Sugar ec .. рег ton — ‚ш oe „% Wire galvanised No. 8. per ton MA T 5 yz 5 
" eroxide .. e «+ per ton se 0 to 118 
а Methylated Spirit per gal. 3/9 2/9 s 9 Lead, English Ingot per ton 56113 |t #16196] 1 
a Na P o olvent (90 % at " Bheet „ рет ton £18 218 - 
1 er gal, 5/6 5/8 өө 12 Wire No. 28 per lb. 8/- 8j- 
a Potash, є MEER in casks, . per lb, 5d. y 7 4а. inc. g Meroury „per bottle; £9 12 6 £9 12 6 
8 y Oaustio (76/80 %) .. рег ton £24 74 T d Mica (in original cases), small per lb, | 8d. to 9d. | 3d. to 9d. 
a n Bisulphate ee ++ per ton £85 £85 еә 68 а „ medium per Ib. 1/9 to 2/9 1/9 to 2/9 
a Bhellac А per owt 68/- 68/- se d » large per Ib. 8/8 to 7/3 3/3 to 7/8 
a Sulphate of Magnesia . oe s» per ton £4 10 £4 10 ee p Phosphor Bronze, piain castings per lb. 1/1 to 1/4 1/1 to 1/4 
а Bulphur, Bublimed Flowers .. per ton £6 £6 ee Р rolled bars &rods per lb. 1/1 to 1/4 1/1 to 1/4 
= " y Agam - +» рег юп £5 10 £6 10 - p " r''d str'p & sheet per'lb, | From 1/3. | From 1/8 
Lum .. per ton £5 £5 Ks o Platinum .. + per o£, £8 11 £8 11 
а Boda, Sera eite 70 S) +» per ton £10 15 £10 15 ee p Bilicium Bronze Wire .. per lb. 104d to 1/ | 104d, to 1/ 
a „ ysta +» per ton £8 £8 * Steel, Magnet, aco’d’g to деге Р n p. ton From 216 to £40 
2 0 9 casks „ per lb. itd, 814. Ad ino. i Steel, Magnet, in bars £8 £58 T 
METALS, &o. g Tin, block . per ton 8 pzs 2-3 £149 10s, deo. 
Aluminium Wire, in ton lots. per ton £224 £224 0 g „ foil T per lb, 1/9 1/9 
b Bheet, in ton lots. . per ton £191 £191 T п , wire Nos. 1 to 16 .. рег lb. 1/10 1/10 
р Babbitt's metal ingots ae per ton | £85 to £145) £85 to £145 - p White Anti - friction Metals— 
c Brass (rolled metal 2" to 12") basis per lb, 8d. Bd. T “ White Ant” brand per ton |,£40 to £70 | £40 to £70 T 
€ „ Tube (brazed) .. per Ib. 10а, 10а, j Yarns, Cotton, Single 101b, bundles pr lb. , 8а, 744, zd. inc. 
C " ” (solid drawn) .. per lb. 9а. 9а. j " Best Flar, б lea. .. per Ib. . 53а. 544, ee 
e Wire, basis ee per lb. 82а, 81d. j „ Hemp,8 ply 10 lbs. per Ib. ;- 44d, | 444, » 
€ Copper Tubes (brazed) .. Per lb, 114d. 114d, T J on „ Russian, 10 lbs, рег lb, | 6d. 5d. 
б (solid drawn) . per Ib. 114d. 1144. в і  „ Jute, 180 Ibs. rove ++ рег ton £15 £15 
9€ Copper Bars (bes st sele ted) .. per ton 40 £56 . _k Zinc, Sheet (Vielle Montagne bund.) p.t. 1427 5 nett. | 491 5 nett, | 
8 supplied by Quotations supplied IT Quotations supplied by 
Messrs. G. Boor & Co. f The India-Rubber, Gutta-Peroha, and k Messrs, Morris Ashby, Limited, 
b The British Aluminium Company, Ltd, | Telegraph Works Company, Lid. m Mesars, W. T, Glover & Oo., Ltd, 
0 он, Thos. Bolton & Sons, g Mesars, James & Bhakspeare, п Messrs, P, Ormiston & Sons. 
4 Messrs. F. W в & Bons h Mossrs, Jackson & Till, о Messrs, Johnson, Matthey & Oo., — 
¢ Frederick В th & Co, í Меватя, Bolling ё Lowe, > Tho Phosphor Bronse Company, L 


i Messrs, Henry О, Yoo &;O6, 
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REFUSE DESTRUCTION AND ELECTRIC 
LIGHTING IN BERMONDSEY. 


CRITICISMS OF тнв CONSULTING ENGINEEBS. 


Arran a short discussion the Bermondsey Vestry, on Monday night 
last week, finally settled the question of the refuse destructor to be 
used in conjunction the electric lighting station. The subject was 
introduced by Mr. T. Cox, who mentioned that the Electric hting 
Committee had cted the 

and B and that they had selected the 
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J. è 
Hughes & Stirling .. <a 
Manlove, Alliott & Со. we 
Horsfall Destructor Company 


the subject is of considerable interest, no apology need be 
for quoting at some length from the exhaustive report on the 
tenders by Messrs. Kincaid, Waller & Manville, who state that the 
two lowest tenders are for two destructors of more or less novel 
of these should naturally be very much lower 
than for the o „ 48 the work and material involved in their con- 


combustion in each cell by burning it 
allo g the gasos produced by its combustion to 
oilers; their system, in place of this, 

ves the refuso being burnt at a com vely low temperature 

in one of the cell, the air admitted to this of the cell 
blower being only sufficient to burn the refuse at 
a low temperature, and to cause the burning refuse to be largely 
destructively distilled, and the gases produced by this destructive 
mixed in a farther section of each cell with a fresh 

T of air, the burnt products of combustion, thence passing to 
boilers in the ordinary way. In fact, they term their destructor 
asa refuse gassifier,” which name perhaps explains their method 
y. from their tender the economiser as 

they state that one is not required with their arrange- 
This, however, we cannot admit, as an economiser wovld be 
just as useful in extracting the remaining heat from the gases passing 
through the boilers with their arrangement as with any other. They 
‚а type of boiler which, in our opinion, will be very 
difficult to clean and maintain, especially having regard to the hard- 
ness of the London water, with which they would be fed; and the 
murs уан of their gassifiers involves the boilers being placed 
outside the boiler house, as shown on their plan, necessitating 
cover these in. They further only provide one 
, although they state, and probably 
atas no dust can be carried over in this 
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ed, only using 
ent also is pro о ава that is required for this par- 
destructor. Should you consider the tender of this 
necessary to add to their price the cost of the extra 
€ an economiser ; эче аба еч 
а comparatively novel arrangement req to 
ced of its efficacy. | 
firm tendering next higher in price are the Willoughby 
at £6,250. This firm also proposes a compara- 
vel arrangement. They propose to put in two furnaces in 
place of six, each furnace being able to deal with the total quantity of 
refuse required to be burnt in a day of 22 hours. The furnaces 
consist of long iron tabes lined with firebrick, and continuously 
revolve. In front of the furnace is placed s cell in which coal, coke, 
or other fuel is burnt, by means of which the refuse in the tubular 
furnace is kept well burning ; and it is to be remarked that this isthe 
only tender in which it is to use extraneous fuel in order to 
complete the combustion of the refuse itself. In a pamphlet acoom- 
in 
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panying their tender the syndicate states :—“ Anyone who has bad 

the cremation of refuse will know that many tons of 

are used in getting the cells and other destructors sufficiently 

heated to receive the refuse, with the result that a mass of clinker is 
btained 


placed upon the statements of this company. They, farther, do not 
conform to the cation in se respecte—only, for instance, 

ng to put in two boilers in place of three. 16 is true that the 
two boilers are of the same capacity as the three specified; but it is 
„„ to have say xm nottwo, pesada eru when 
one or repairs or for cleaning, you may ye two- 
thirds of the total possible омір Therefore it would be inadmissible 
to put in only two boilers 
considerati 


aja i tee ada ia iari iari re 
e 


of the 
boilers is somewhat awkward, о the arrangement fits exception- 
ally well into the space provided for the destructor celis and boilers 


Froude, is that of Messrs. J. Baker & Sons, of London, whose price 
is £8,199 7s. 94. It is to be noted that this price includes five cells 
in place of the six specified, though the five cells seem to be amply 
газро to barn She specified quantity of refuse, the grate area of the 

being very great. Their drawing, however, shows six cells, and 
from the way in which these cells are arranged in conjanction with 
the boilers, we do not see how the third boiler could be efficiently 
fired with refuse, unless it had а cell on each side of it, in place of a 
cell on one side, as would be necessary if only five cells were to be 
provided ; and if you should think fit to consider this firm's tender, we 
think 16 should be subject toa sixth cell being added, and if necessary; 
the grate area of the others somewhat reduced. This may, however, 
increase their price. The design of cell proposed by them is in a 
good many pone distinctly original. In place of a common air duct, 
supplying the whole of the destructor cells with forced draught, a 
separate fan and motor is provided with each cell, making each one 
independent, and enabling the gases produced during the drying of 
the refuse to be drawn off and returned under the fire bars. "he 
arrangement proposed seems to provide very effectually for the com- 


economiser under the inclined road way; we specially put it outside 
the inclined roadway in order to admit of the tubes wn out 
when required, which would not be possible in the position shown 
by Messrs. Baker & Bons. The t of flues also does not 
comply with that stipulated for in the specification, as in their 

there is one portion of the fiue which could not be cleaned 
whilst the boilers and destructors were at work. There-arrangement 
necessary in order to enable this to be effected mig 


5. The firm tend 
Mesers. Hughes & Stir 


nging the firing of the boiler with coal on 

its own firebars at the side. This Arm state that the arrangement 
proposed is similar to those constructed by Messrs. Beaman & Deas, 
at with certain improvements introduced by their engineer, Mr. 
Liversedge, who has constracted a number of the dust destructors 
erected by that firm, of which а list is given. We believe that you 
a destructor of this type at Leyton. They have shown 
their boilers and cells in a different position within the destructor 
house to that shown in the cification ; but if necessary, the 
arrangement there p could probably be adheréd to by them 
without much difficulty. One important modification from the 
design shown by most of the other destructor makers, is the existence 
of the tipping floor over the stoking space in place of at the back of 
the cells. The arrangement generally seems a suitable one, and 
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there can be no doubt that the experiences so far gained with this 
type of destructor have been satisfactory. 

6. The tender next in advance of that ot Messrs. Hughes & Stirling, 
is that of Messrs. Manlove, Alliott & Oo., at £11,900. This firm 
propose to put up a destructor exactly in accordance with the sveci- 
fication, and no comments or alternative propositions. They, 
of course, have bad s very large experience in dust destructor work, 
and, as you will recollect, were the contractors for the combined duct 
destructor and electric lighting station at Shoreditch, which was the 
first of ita kind to be erected. 


you are probably aware, tbe brickwork of the fiae would radíate a 
considerable amount of the heat contained in the gases during their 
passage from the cells to the boilers ; and apart from other considera- 
tions, there can be no doubt that it is better to make the passages 
between the cells and the boilers as short as possible on this account. 
The details of the cells they propose are of the very latest type, and 
are first class in every respect. 

The Electric Lighting Committee recommended the acceptance of 
the tender of Mesers. Hughes & Stirling, amounting to E10, 242, and, 
after discussion, the proposal was unanimously adopted. 


BRITISH TRAMWAY DEVELOPMENT. 


Аттв.сан in the later applications of mechanical traction to tram- 
ways this country is still far behind what has been accomplished in 
other countries, there is nevertheless a certain amount of interest 
attaching to the development of the tramway, even if it mainly 
demonstrates how a modern improvement may be for a time stified 
by the active opposition of a certain section of the public, and by 
the difficulty of securing Parliamentary powers. Just as the violent 
antagonism of land owners, local authorities, and in some measure 
that of the Press, delayed the introduction of electrical methods of 
working tramways, so did the opposition of property owners рота: 
for a period the use of horse tramways. Не would be a bold man 
who, to-day, proposed to construct a line of tramways along the 
Bayswater Road to Marble Arch, yet such a proposal was actually 
carried into effect as long ago аз 1860. Despite the official opposition 
of the Chief Oommissioner of Works, and the fiat ref of Par- 
liament to grant powers, George Francis Train, under agreement with 
the local authorities, actually laid down lines from the Marble Arch 
along Bayswater Road, from Westminster to Victoria Station, and on 
the Surrey side from Westminster Bridge to Kennington Park. Bat 
public feeling was overwhelmingly against the innovation, and 
amidst a atorm of disapproval, the lines were abandoned after a brief 
nce, 

Apart from being one of the earlier pioneers of tramways, George 
Francis Train 5 courageous manner 
in which he carried out his schemes in face of the opposition of 
Parliament and the public. One cannot help feeling that such a man 
would have been useful in later days when the electrical industry 
was practically strangled by preposterous legislation. Au entertain- 
ing chapter in the development of British tramways is contributed 
to Cassier's Magazine for this month by Mr. J. Olifton Robinson, and 
though the remarks of the writer are, аз regards electric tramways, 
confined to systems with which he 1s personally aescciated, and can 
hardly be taken as indicative of the progress that is being made 
generally, there is a good deal of information given which is extremely 
useful at the present juncture. Іа laying bare some of the mysteries 
that have hitherto surrounded the introduction of tramways into this 
country the article is of some value, and the illustrations of the early 
lines of Birkenhead and London ought to be of extreme interest to 
ш who are asscciated Ie this method of 5 ica, 

equently asserted of late, more especially by professio C8, 
that tramway tracks are a measure of the badness of the roads, but, 
curiously enough, the development of the tramway in this country 
has proceeded almost simultaneously with the improvement of road 
surfaees. One quite appreciates the fact that motor cars might 
possess a greater degree of usefulness as public conveyances if roads 
were uniformly good, but one cannot have asphalte everywhere; 
moreover, does it not appear reasonable that а vehicle carrying 60 
passengers, for which the modern tramcar is made, would be better 
confined to а specially made track, rather tban be permitted to select 
its own route? Besides, tramways do aid very materially in pre- 
venting blocks in crowded thoroughfares. А tramcar is rarely hung 
up in the same manner as an omnibus for it is recognised 
by the drivers of ordinary vehicles that a tramcar has a prescriptive 
right to its route, whereas a motor car possesses no more than the 
ordinary rights of road. No doubt the extraordinary development of 
tramways in America was mainly due to the inordinate badness of 
the roads; but in spite of the improved methods of street paving 
that are in vogue in this country, tramways are extending with 


marked rapidity, so one can hardly say nowadays that a tramway 
system is not dae to sometbing more than bad paving. 

The early systems of Train, though carried out long after attempts 
made in America, were in London foredoomed to failure on account 


known as “step rails,” composed of rolled steel, and weighin 
about 50 lbs. per yard; they were spiked to pieces 


Birkenhead, 
alteration of the rails, the track which he laid down in 1860 stil 
forms part of the present tramway system. This was followed by a 
system between Burslem and Hanley which, until recently, was used 
as part of the North Staffordshire Tramways. Mr. next intro- 
d tramways into Darlington, 


tric tramways. Im 
Train's early efforts, bat it was not until 1878 that a system was 
arrived at which gave much promise of permanence; this was based 


rm inne DAN шенине aka psec си очо берс 
fodder, and iliness among the stad were matters that seriously 
the floancial standing of a tramway concern. Moreover, the question 


It wae easy enough to reserve cars for exceptional traffic, but stand- 
b7 plant in the shape of horseflesh was always attended with 
ficulties. Horse tramway companies very soon came to the end of 
their tether, and the eyes of the tramway manager were directed 
towards mechanical traction. Naturally the steam engine was first 
considered, and despite many drawbacks, it became in many districts 
the accepted form of traction. Although Mr. Robinson does not give 
much account of the steam trams of the country, we think they have 
had з not unimportant bearing upon the introduction of electric tram- 
ways. It was only by the use of steam that tramways were as all 
racticable in many of the Staffordshire, Lancashire, and Y orkshire 
Districts, and so useful and convenient did they become to the 
inhabitants that the evils of steam trams were cneerfully endured. 
Then came the electrical system with its cleanliness, rapidity, and 
brightness, and the steam tram was qaickly ousted. One can quite 
appreciate any town after a period of steam grams readily adopting 
tricity, and this is precisely what has occurred in many parts of 
the country. Save for the sentimental opposition of the publie, 
the electric method easily carried conviction wren arrayed against 
the horse tramway with its high cost of haulage and slowness of 
service, and the steam system with its dirt and ansghtliness. We 
are quite aware that the most formidable competitor of electrical 
but then 16 was exceedingly rare in this 
country, otherwise we think the advocates of electric . would 
have had much harder batzles to fight. The ea dle system was entirely . 
free from the objections of the horse and the steam systems, and if 
bad a degree of flexibility which was quite absent from the others. 
We know now, of course, that it has distinct limitations, but, never- 
theless, we have often wondered that cable systems were not 
to a greater extent before electric methods had become fully 
worked out. | 
Mr. Robinson suggests that the development of electric traction in 
the United Kingdom is the work of the past 10 years, but we should be 
inclined to say that the real and true development of electric traction 
is confined to the last four or five years, for 16 was not until 1896 that 
a line was constructed in conformity witn Board of Trade rules. We 
quite share the author's opinion tbat the problem of traction must be 
faced ina broad and generous way, and it may be said in justice 
to those who are working on the subject, both. municipalities and 
joint stock companies, that there is not much disposition to treat 
the matter in any niggardly spirit; in fact, it ш a moot point whether 
the tendency is not rather to exploit traction at the expense of 


hting. 

Natarally, the author bas something interesting to say regarding 
the lines wit a which he is mostly associated, but he would have been 
treating the subject in & more comprehensive way if he had 
made more than passing reference to what is being done by the great 
municipalities and by private enterprise in different parte of the 
country. The Stockton and Middlesborough tramways, no doubt, 
embody the very latest practice in tramways, and in the system thas 
is carried out on the London United Tramway», there is much 
which will interest most engineers. We are permitted a glimpse of 
what is being done there, not only by a view of a temple-like structure 
which is to do duty as a power house, but there are some in 
details of the line which, however, may or may noi be altered with 
the sanction of the Board of Trade. | 

There are points of real interest raised in the article, and not least 
is one relating to the type of cars. It is probably among many 
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traction engineers still an open question whether it is better practice 
to we trailers or a larger type of trolley car ranning at frequent 
intervals. The experience at Stock uomistakebly in favour 


ton is 
of the latter practicos. Although the gauge is only 3 feet 6 inches, 
capable of ca 60 pas- 
distinctly creditable to the car builders, though 
permitted to doubt how far such a type would be 
useful on less crowded lines than prevail in the Stockton district. 
these columns expressed regret at the amount 


with whioh he is associated. Broadly speaking, he states that 
cost of operation of a first-class electric line amounts to 5d. per 
ra a run, and what he bas actually experienced works out as 


Power house n 07734. 
005 ... $5034. 
Maintenance and renewal 100d. 
Local rates and taxes, &0. 0 715d. 
5 000d. 


COUNTY OF LONDON AND BRUSH PRO- 
VINCIAL ELECTRIC LIGHTING BILL. 


. токиввецп., (Bethnal Green, S. W.) moved that the Bill be 
read s» second time upon this day six months. He said that the 


into one tic concern. In order to achieve that 
end the promoters for powers to establish some half a dosen 
central ge stations, and to link up the various of 


U 

their area of supply. The latter object involved the laying of new 
consequent breaking up of streets within the area 
of supply. It also involved the giving to the company of powers to 
break up streets in six districte — Islington, Shoreditch, Batter- 
sea, ано, and Whitechapel — in 
e 

of 


P 
be rendered entirely illusory if by this Bill the House consented 
to each becoming part of a gigantic under- 
stretching over almost every part of London. In conclusion, 
he pointed out that the preamble of the Bill was last year thrown 
out by a Committee of the House. 


ure 
local auth ty 
every and g of this kind should have its 


‚ Кімвив (Wandsworth) submitted that none of the reasons 
advanced against the Bill afforded any reason why the House should 
depart from its usual course of sending such measures to be fully 

by a Committee. Tte pomeri ыкы fet vy the Bil for 
breaking up the roads and streets of intervening ots struck one 
at fires sight as being strong. But Parliament, in its wisdom, had 
entrusted үе companies with the carrying on of industries like 
electric lighting, and it was bound to give them every facility for 


sion wi to the general electric lighting Bill which would 
come on towards the end of the week. He objected to the Bill 
because it sought powers to cut up an intervening area which it was 


was very defective, because it sought to abstract water from the 
Wandle, and because no protection was given to the consumers in the 
event of the electric supply failing. 

Mr. Mars Ha d the 


(Tower ‚ Bt. со also supporte 
rejection of the Bill. Ia November next, оа the new London 


ow this com 
before these new authorities were in a position to establish their own 
electric lighting plant, with a Bill like the present one, which was 
not for the purpose of supplying the plant, but of creating an amal- 
gamation w would make the question of the purchase of 

plant by local authorities more difficult if not impossible. They 
should give these new municipalities every power and every possible 
opportunity of carrying on their business profitably and usefully, and 
5 hoped the House would order the Bill to stand over for 

present. 

Sir J. FaBGUSSON (Manchester, emi urged that the House should 
not, on ex parte evi , reject a Bill at this stage when they had 
provided machinery for thoroughly investigating the facts and Judging 
whether there were any public or private reasons why the Bill should 
not proceed. He could not agree that anything had been said to 
induce the House to depart from the wholesome rule almost invari- 
ably observed in these matters. 

Mr. Bourxors (Marylebone, E.) said the proposal of this company, 
in which he had absolutely no ioterest, to pase through an 


area was not a novel one. two electric lighting com- 
through 


the rights or ролен of any municipality or local body. What, һе 
asked, would be the 


the new local bodies coming into existence, he thought the Bill might 
very well stand over for this Session. 
The House divided, when the numbers were— 


Majority ш шоу о оз ооо ош 
The Bill was therefore los 


THE UTILISATION OF WASTE HEAT. 


to read so often in the 


peculiar action, if such 3 that is held to explain the 
paradoxical saving due to the live steam heater. This economy we 
say would be secured by any form of fine feed heater, as well as the 
economy due to the use of otherwise wasted heat. The Engineer 
asks why feed heater coils cannot be placed in the bases of the funnels 
a 3 to th ko skelter oa 5 
80 y apparent e passenger who on the 

the casing. One-tenth of the heat wasted to produce a good 
chimney саши is the Engineers estimate of the power re- 


outgoing air. 

o x ша of the steam engine asa far more efficient machine 
than it was once customary to consider it under the misapprehension 
of the ta ue of heat has thrown the onus of wastefulness 
upon the boiler. hereas 1 lb. of coal will theoretically evaporate 
about 15 Ibs. of water, it is looked on as doing well if it evaporates 
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10 lbs., or even 9 lbs. Practically the bulk of the loss is evenly 
divided between the chimney heat and the incompetence of the fire- 
man, and this must ever be the case while the attempt is made to 
barn coal in thin layers, for want of a draught sufficient to 
deal with it in thick layers; and in water-cooled furnaces. The most 
skilfal fireman cannot keep excessive air from passing a thin fire 
unutilised, nor can he prevent smoke with the poor ght on a 
thick fire, or in a water-cooled furnace. With a fan draught all 
conditions may be improved, but it would be more than useless to 
employ good fan draughte unless there are suitable fires for the air to 
serve. Apart from, if not beyond the question of feed heating comes 
that of reduced air supply. The 50 per cent. to 100 per cent. excess of 
air carries a correspondingly greater amount of heat to waste at any 
temperature, as well as offering а much greater volume of ем to be 
dealt with by each unit of heating surface placed to absorb heat. 
The heat is reduced in intensity and distributed through a greater 
volume of air, and is correspondingly more difficult to deal with. If 
steam power is to hold its own with gas power, it is likely that а change 
will reqaire to be made in the methods of burning coal, so as to seeure 
combustion with a minimum of alr, and within more suitable 
furnaces as regards lining. As matters are now arranged, we find 
professors blaming the coal, and some men going so far as to say that 
all the hydrogens of bituminous coals must be wasted. Yet petroleum 
is all bydro-carbon, and, next to electricity, ls the cleanest means of 
artificial light, and can be easily burned emokelesely for steam 
generation. It is the furnaces, not the coal, that are in fault. 


Å- 


BOILER EXPLOSIONS. 


Тни ordinary practical repairing boiler maker may, says the Practical 
Engineer, be quite an expert at his work, yet totally unable to gauge 
the suitability of a boiler for a given pressure. In a recent of 
the Board of Trade on an explosion (Report No. 1,176) it appears 
that a boiler of unknown age that had been twics sold as second- 
hand, was pronounced by a working boiler maker as fit for 70 to 
80 lbs. pressure, though the boiler had previously been insured at 
40 lbs., not that this, however, means of necessity that it was only 
fit for this pressure. The old weight on the safety valve was 
increased and the boiler worked at 70 lbs. 

It was vertical, 9 feet diameter and 9 feet 2 inches , and had 3 
firebox 4 feet 4 inches diameter and 4 feet 1j inches high of §g-inch 


filled 
with cement. The plates in places were only ,,-inch thick, but the 
average thickness ranged from j-inch to A-inch. 
When the last purchase was made the insurance policy was handed 
over with the boiler, and the 40 lbs. pressure was noticed to have 
figure, but the 


evidence. 

It is no unusual thing for a boiler to be refused at, say, 50 lbs. 
pressure, and sfierwards accepted by the same company at, 127, 
60 lbs. There is nothing to grumble or feel nervous about in 
A boiler long set in & damp place v зе к: пош fully visible, and 
this same boiler, when inspected in a broker’s yard, ie probably fully 
in view, and not so bad as its situation originally gave grounds for 
believing it might be, and we should never cavil at such a higher 
admitted, but the changes allowed wee таа 


E 
© 
os 


3 
I 


down; every boiler ought to have an original des 
land, and this deed should be brought to date annually by 
insurance company and pase with the boiler, Were this the 
tice, a purchaser of a second-hand boiler would naturally want 
ite , and a properly attested form of this kind would 
perfectly legitimate trade in second-hand boilers upon a 
safo basis. At present, it is not safe to поз а Konn xs 
absolu 


a 0 deters some of them from swearing to any- 


the case in point serious alterations had been made in the letter 
of the boiler insurance company describing the condition of the 
boiler. The letter had been torn. The commissioners appointed to 
investigate thought that the boiler broker had done this, for his written 
7 corresponded with the 7 of the alteration in the 70 lb., but the 
broker was given the benefit of the doubt that still remained. 

The purchaser was let off because it was found that he 
believed the wo boiler maker was & competent judge of the 
рор июне but it was a question if he was justified in forming 

a belief as a steam user, and an employer, ands business man; 
but then he had followed the advice of his boiler makers, and was 
not held blameable. The working boiler maker bad not even 
examined the boiler, but had apparently done his best to get it sold 
so that he might have the job of repairing it. We think got off 
very easily with a fine of £15 in the shape of a contribution to the 
costs of the inquiry. He had even cemented pitted holes level, so as 
to facilitate the purchase of the boiler. E m 

We wish it could haye been positively ascertained who had 
falsified the documentary evidence of the boiler's condition. 
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We should like to see the second-hand boiler question tackled in a 
much more businesslike and purposeful manner than the milk- 
and-water methods of these farcical Board of Trade ing 


THE MAXIMUM-DEMAND SYSTEM OF 
CHARGING FOR ELECTRICAL ENERGY. 


By W. PERREN MAYOOOK, M.LE.B. 


THE maximum-demand system is а method of charging for 
the supply of electrical which is already very widely 


0 in this country, and is yearly increasing in favour 
with those who have the t of affairs. It is one of 
the most rational in existence, unfortunately, is not easy 


to grasp at first, a fact which often leads to much friction 
between the suppliers and the supplied, the latter seldom 
being able to understand the reasons for the apparently wholly 
unreasonable fluctuations which characterise their quarterly 
accounts. It is the object of this article to give the reasons 
for and to explain 5 a manner which will make 
it clear to the uninitiated. In passant, it may be mentioned 
that a short acoount by me of this method and ita birthplace 
appeared in the issue of this journal for February 28th, 
1896 ; and that a fuller and illustrated description of the 
rebate indicator and its use was given by you in the issue 
for November 6th, 1896. Other articles may have sinoe 
appeared, bat I do not remember any, excepting, of course, 
that by Mr. Louis J. Steele, on the “ Wright and other 
eM Demand Indicators,” in the issue of Jannary 
5th last. 

The fact that the system is in use in no less than 84 of 
the 290 or so cities, towns, and districts now supplied with 
electrical energy, may be taken as indisputable evidence of 
ita merita, particularly when it is borne in mind that it is 
comparatively a new system, and that it has ousted, and is 
ousting, various other methods of ing that have been 
tried and found wanting. The majority of the places where 
the maximum-demand system is not as yet in vogue are 
small towns and villages where the necessity of adopting a 
strictly equitable method of charging has not apparently 
been considered of vital importance, so that the figures given 
above are by no means so much г pes the demand system 
as would appear to be the case. To obtain a fair basis for 
comparison, it would be necessary fo consider the total 
number of lamps supplied on this method, and to find what 
proportion this bore to the total number in use in the United 
Kingdom, which latter, by the way, is now equivalent to 
over 7,000,000 8-o.P. lamps, the increase during the past 
12 months being 14 millions. 

At a rough estimate it may be said that about one-third of 
the total lamps in the kingdom are c for on the 
maximum-demand . Out of the 88 metropolitan and 
suburban areas of supply it is adopted in 18, or practically 
one-half ; whilst among the large towns where it is in use 
may be mentioned Aberdeen, Belfast, Birkenhead, Black- 
barn, Bolton, Brighton, Burnley, Cardiff, Croydon, Derby, 
Dundee, Glasgow, Hull, Nottingham, Oldham, Preston, 
Salford, Southampton, South Shields, Sunderland, and 
Wolverhampton. Had this method of charging been 
invented some earlier than it was, there is not the 
slightest doubt that it would have been already in use in 
many other towns that, во far, have not taken it up. 

hen one considers the utterly different conditions under 
which electrical energy and gas are generated and distri- 
buted, it must be evident that the ordinary way of charging 
in direct proportion to the consumption, which obtains, and is 
satisfactory in the latter case, would not be so in the former. 
To the gas company it does not matter very much whether 
you spread your consumption over a good portion of the 
dark hours, or crowd it intoa very short space of time, except 
so far as possible alteration of pressure is concerned ; but 
to the electric-light people it makes all the difference in the 
world. At the gas works generation and storage can go on 
during the whole 24 hours, if necessary; and, because of the 
power of storage, the amount of generating plant is very 
much leas than would be requisite had the gas to be got 
off as fast as, and at the same time as, it was wanted, as 
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the plant (boilers, engines, and generators, and so on) have 
only sufficient capacity to supply а proportion of the total 
lamps, &o., боша. as, of course, it could never happen 


decrease the proportion of idle or stand-by machinery, and 
thus keep down the cost of generation as a whole. 

It may be thought that as the central station plant is only 
taxed to anything approaching its full capacity during the 
winter, the keeping down of the maximum demand in the 
summer is unnecessary, but such is not the case. The 


lighting up of extra boilers, and the ing of engines and 
Е Бух supply what is known as the “peak of the 


demand” is relatively an expensive matter; and the lower or 
flatter this peak is kept, whatever the time of year, the 
greater is the economy effected. By the expression “peak of 
the demand is meant a very sudden and extensive ewitch- 
ing оп of lights for a comparatively short time early in 


the dark hours, which oocurs every day in the year, and 
requires boilers to be in readiness, and the starting up of. 


extra machines at a few minutes’ notice. 


It follows from what has just been explained that a 


customer is not necessarily a paying one merely because he 
uses а large quantity of electricity ; it depends on the time 
over which his demand is spread. Thus, with a uniform 
System of charging—so much per unit all through—there 
are customers who are actually supplied at a loss, and others 
from whom no profit acorues, the remainder being sur- 
charged to make both ends meet. All that can be said for 
sach a method of ing is that it is very simple and easy 
to understand, but it is certainly not equitable. It is not 
sufficient to measure the actual consumption of any 
customer, but it is necessary, in addition, to take into 
account the extent and duration of the demand made by him 
upon the resources of the electric light station, and in par- 
ticular to ascertain how far.he is a тарта for the e 
of the demand," which is the cause of the greater of the 
expense of running the electric light station. Now this is 
exactly what the demand indicator does; in other words, it 
charges a man on what may be termed his “economic merit,” 
as considered from a strictly business point of view, so that 
an individual who happens to be a regular consumer is not 
made to pay extra because of the existence of what may be 
called irregular ones. The аг consumer, be it under- 


be charged a greater number of units at the full price for 
the first quarter than for the second, quite irrespective of the 
total units consumed in each case. The reason for this is 
that on a particular day or days he drew upon the resources 
of the central station plant to the extent of 80 lamps, 
whereas the second quarter the maximum strain he inflicted 
y equivalent to 60 lampe. sd 

o get the greatest benefit from this rebate system, it is 


necessary to be economical in the matter of extra lights. 
Thus in a house where they are careful to turn lamps off 
when leaving a room, if only for a short, period, th» quarterly 
bill will be appreciably less than for, say, next door, where 
there may be the same number of lights, but the people 
addicted to wholesale illumination, whether wanted or not. 
A customer may say to himself, Why should I be so sparing 
of the light as all that, jast for the benefit of the supply 
people? But then it must be pointed out that the benefit 
is not all on one side; it is mutual. It decreases the amount 
of stand-by plant in the central station, and thus effects 
economy in the generating expenses for the reasons already 
given, and it leasens the cost of the light to those who care 
to be economical in ita use. The consumer is not expected to 
exercise this economy unless he wishes; that is entirely his 
affair; only he must pay more in proportion if he does not do so. 
Even if a man, owing to the ciroumstances of his particular case, 

is called upon to pay nearly the whole of his bill at the high rate, 

he ought to reflect that he is getting an excellent kind of light, 

(the many advantages of which are very apt to be lost sight 

of) at a low price. If electricity was charged for according 

to its intrinsic merits as compared with other illuminants. 

its maximum price would be much higher than it is at present 
rated at. | | 

Let us now consider extreme examples of the regular and 
irregular consumer, and endeavour to see that it is only fair 
and just that the former should pay a leas average price per 
unit than the latter. On the one hand, we have the man 
who burns a fairly constant number of lamps during the 
— part of the evening, and ран some all night, and 

uring the day in cellars and dark rooms. Obviously, he 
makes fairly constant use of the public supply, and is treated 
accordingly. On the other hand, there is the large house- 
holder whose numerous dressing lights are switched on for, 
say, half an hour before dinner, just at the peaky” time 
in the winter. Or the other householder who resides only a 
portion of the year in town. Or the assembly room pro- 
prietor who turns on a large number of lights for a few hours 
on а few days in the winter, when there is the greatest load 
on the.plant, and hardly uses them at all in the summer. 
Or the shopkeeper who will have extra illumination at 
Christmas time. Or the theatre manager with his hundreds 
of additional lamps for воепіс effects, which, as а rule, are 
only alight for a few minutes. 

Every consumer, regular or irregular, must remember that 
in proportion to the maximum number of lights he has o 
his premises at any time during the quarter, there is, 
virtually, a small fraction of electrical plant allotted to his 
sole use and benefit, which plant has to be paid for, housed, 
and kept in trim all the year round. Consequently, before 
he can expect any reduction, it follows that he must pay (so 
far as the amount of his consumption will allow) bis pro- 
portionate fractional share of the standing charges on the 
electricity works (interest, rent, maintenance, and во forth). 
In some cases, the very irregular consumer does not use 
sufficient current to enable this charge to be made, so that 
instead of having anything to grumble at, the fact is that he 
has actually been supplied with more than his money's 
worth (owing to the limiting of the maximum price 
unit), at the expense of the other consumers. Or it may be 
that little or no profit accrues from his account. The 
regular customer pays his fraction of the quarterly standing 
charges in full, and is afterwards debited with his equivalent 
of the current working expenses only, hence the substantial 
reduction which is made in his case. 

The demand indicator is & very reliable instrument in ita 
working, and even if quarterly accounts do sometimes show 
remarkable diversions, it may safely be assumed that there 
are ample reasons for the same. If people would only 
reflect on the safety, cleanliness, healthfalness, steadiness, 
and non-vitiating properties of the electric light, and take 
into account the many indirect savings effected by its use, 
they would be forced to admit that it is comparatively ches 
at the first or full price, and very cheap indeed at the redu 
price per unit. 

The public supply of electricity, to be commercially 
successful, must be carried out on strictly businesslike lines ; 
and the marimum-demand system of charging for that 
ворріу is, in ће opinion of those who have examined it, and 
аге best fitted to judge, one of the most suitable and equit- 
able in existence. · 
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LABOUR CLAUSES IN PUBLIC CONTRACTS. 


Mr. BENJAMIN TAYLOR, F.R.G S., contributes an article 
to the February Cassier’s on the important question of 
labour clauses in public contracts. The subject is of 
supreme interest to all electrical contractors who have the 
misfortune to undertake municipal contracts. Sooner or 
later there must come a collision between a combination of 
contractors and the municipalities, and we are almost prepared 
to say that the labour interest will not achieve a victory. 
At the same time one cannot fail to nise that the 
Labour Party is increasing its hold on the electorate, and in 
some towns it already possesses the predominating influence. 
No doubt the movement is what the writer in Cassier’s 
terms it, a Socialistio one, but our sincere hope is that it may 
develop quickly, and public ridicule will eventually kill it. 
Yet it one quietly analyses the whole relationship of 
English capital and labour, taking into consideration the 
history of the subject, it is obvious that there was bound to 
be a great reaction against the arduous conditions of 
labour, and we look upon the somewhat offensive 
attitude of the Labour Party as part of the reaction. The 
whole country was staggered at the disclosures which were 
made before the Sweating Commission of 1891, and in 
endeavouring to rectify what was a scandalous state of 
sffairs, Parliament and the public provided the organised 
Labour Party with a weapon which was never intended to 
be used to the extent that has prevailed. Althongh the meta- 
phor of the slave making a bad master may be a little 
strained in its application to the position of capital and 
labour, there is no doubt that where the professed leaders of 
labour have possessed power, they have exercised it in a 
tyrannical manner. Such conduct brings about its own 
condemnation. The most notable instanoe of labour 
ascendency is that of the West Ham Town Council, but do 
the proceedings of that body claim the attention or meet 
with the approval of the great majority of the public? 
Indeed, scarcely anyone speaks of the West Ham Towa 
Council without a smile, and ridicule would kill any elected 
body, from the Government of the land to the smallest urban 
arent authority. The West Ham authorities are 80 con- 
stituted that they would be inclined to forget their prin- 
ciples at any moment if they perceived any advantage to be 
gained by doing so, and we shall show an instance of this. 
There can be little donbt that when the Government 
drafted its famous Fair Wage Clause, it was actuated by a 
desire to see that the worker was fairly well paid, moreover, 
the contractor, as a rule, saw little to object to, but the 
interpretation put upon the clause by trade union authorities 
wa^ quite contrary to what was intended. The writer in 
Cassier's, however, is inclined to take an alarmist view of 
the matter, for he says the persistent efforts of trade unions 
and trades council to get their nominees elected on town 
oouncils and similar bodies, are merely for the p of 
enforcing upon employers “conditions inconsistent with the 
maintenance of freedom in the management of their works.” 
But supposing every municipality in the country adopted 
wage clauses that would absolutely prevent contractors 
taking contracts, it would not have a very staggering effect 
on the trade of the country. The prosperity of this nation 
has not been built up on municipal contracts; the shipping, 
the railway, the textile, the coal and iron industries, are 
totally independent of municipal contracts, and it is clear 
that the influence of trades unions exerted through the 
medium of town councils must be very restricted. The 
trade of the country fortunately does not depend upon votes, 
and while it remains во, one can take a philosophic view of 
the country's position. While, of course, one may generalise 
in this manner, the “ fair wage ” clause, as translated by the 
local authorities, does press somewhat severely upon the elec- 
trical contractor, but if the contractor refuses to accept their 
rendering, he frequently gets his own way. Even West Ham 
swallowed its cherished notions regarding labour rather than 
not put in a special kind of plant which it fancied. 
Notwithstanding the checks with which labour town 
councils have met in regard to some contracts, it is note- 
worthy how widely the fair wage clause, or some modifica- 
tion of it, bas been ado by local authorities. We are 
told that in 115 cases the local authorities require current 
wages to be paid by the contractors, in 84 instances the local 


authorities specify that wages are to be in accordance with 
rates recognised by trade unions; in 10 cases the local 
authorities require wages to be paid at “rates agreed on by 
associations of поез and employed.” Altogether 168 
urban distriots make stipulations in their contracts as to 
wages, and it is surmised by the author that this number has 
been increased of late. It is not only in regard to wages 
that local authorities consider they have a right to exercise 
their authority, for 48 urban bodies require that the gene- 
rally recognised hours of labour of the district or trade be 
observed, and there are others which insist on variations of 
thie, while some adopt special prohibitions against sub-con- 
tracting. Manchester, however, is adopting a distinct 
treatment of the labour question, by insisting that * the 
contractor shall execute the works by his own workmen, 
working directly under the contractor at a daily or hourly 
rate of wages, and (except with the consent of the Corpora- 
tion) not by the piece or according to resulte.” It is not 
clear whether this merely applies to construction, but, at any 
rate, it can have little effect on the manufacture, seeing that 
Manchester will bave much of its new electrical plant made 
in the United States. | 

The action of the Poplar Board of Works in its electrical 
contracts is noted at some length, and the author gives 
prominence to the attitude of the Parliamentary and Mani- 
cipal Affairs Committee of the Amalgamated Society of 
Engineers, which wrote to the town clerk of Poplar urging the 
local authority to give the work to a certain firm, which, 
acoording to the author, has won a certain amount of 
oe nid ко eight pect f dá 11 
wi interest a many e, including 
writer of the article in Cassie , to ben that the firm in 

uestion absolutely refused to accept the terms of the Poplar 

Board of Works, and it was not until the clauses had been 
modified that they accepted the order. 

The question must be raised sooner or later as to how far 
a local anthority is justified in carrying out its pet ideas when 
they may involve an inorease in the oost of certain work. For 
instance, the London County Council placed an order with 
Messrs. Yarrow & Oo., for a steam fire float of a special 
nature, and sought to embody in the contract certain wage 
clauses; the contractors refused to accept the terms, and the 
order was placed elsewhere at a much higher figure. Surely 
there must be a method of preventing the County Council 
from spending the ratepayers’ money on what are distinctly 
unnecessary fads. What is, however, a very serious state of 
things, is that a certain firm are followed wherever they 
are tendering to public bodies by the Boilermakers’ Society, 
who use all their inflaenoe to prevent them from getting the 
contract. Sarely some legal process could be found which 
might tend to stop what is, in effect, most serious intimida- 
tion. i 


one of the firms offering would agree to these conditions, 
and, as the V could not prevail on any respectable firm 
to accept them, they had to strike out the clauses of their 
building contract. Tottenham, Leeds and Sheffield have, 
in their turn, abandoned clauses. There is another phase in 
connection with tenders that cannot be too widely known, 
and that is, some of the most prominent firms in the country 
have decided not to tender for any work offered by certain 
local authorities. Sach are the measures necessary to bring 
local authorities to a reasonable view of contracta and con- 
tractors. 


WHO IS REALLY TO BLAME? 


[COMMUNICATED.] 


Many suggestions have been made to account for the present 
unsatisfactory state of the electrical trade from the English 
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manufacturers point of view. Some, including the writer 
of the recent paper on “ Standardisation of Plant," blame 
the idiosyncrasies of the consulting engineer. Others say 
that it is a result of the growth of municipal trading, whilst 
many give the workmen and their unions the benefit of 
nie brought on the present unfortunate position. All or 
any of these may have something to do with it, but the 
writer's кеп is that a great deal of the blame can be 
placed at the door of incom t managers and engineers. 
People express surprise that it should be so difficult to 
obtain financial support for electrical enterprise, and yet how 
can we expect otherwise? Take the ordinary Ойу man, for 
example, can one wonder at him still babbling of “ electricity 
in ita infancy, very unreliable, &., considering the way the 
ighting of the City of London has bsen engineered ? When 
lights go out it is no use explaining that the accident was 
caused by patent coil this, or nt swito that—the 
lights went ont, and that is enough for him. Thus it 
comes about that the men with money sit tight, and what 
little is done has to be “pioneered” and underwritten and 
so forth. In fact, if it were not for the solid work of one 
or two home firms, and the confidence given by the introduo- 
tion of oertain American engineers and much foreign 
machinery, we should be much further behind than we are. 
An excellent sign of the times is the recognition which 
our younger engineers are now getting. As draughtsmen or 
assistante in various departments they have been quietly 
doing the solid work of the меке for зр» whilst 
others, wittingly or unwittingly, have had credit. There 
be no fear of them not rising to their increased 
responsibilities, for an examination into the personnel of 
suocessfnl American and Oontinental concerns will show 
that all the responsible posts abroad are beld by young men. 
In fact, not a few of the most capable engineers in the 
States are Eoglishmen who left this country because, under 
our slow-ooach system, they saw no prospeot of attaining to 
& well-paid ngible tion before they were com 
tively old. On the other side they found those in anthority 
quick to notice ability and listen to suggestions, and this 
information coming home in sundry letters caused other 
решш engineers to go out, and во the drain has gone on 
or years, very greatly to our disadvan 
Recently a well-known leader in the labour world said that 
he had worked for 16 years in English engine and machine 
shops, and in the whole of that time saw leas friendly con- 
sultation between employers and employed than he saw 
during 16 weeks’ work in an American shop. It is the prac- 
tice of the American firms to secure a highly skilled group 
of men, whom they pay well and keep with them, and this 
latter feature especially has been a most important factor in 
the progress they have made. Whilst the Americans are ever 
to receive and act upon suggestions from however 
humble an employé, with us a man stands a good chance of 
losing his situation if he ventures to criticise at all frankly. 
Frequently where a really valuable improvement has been 
suggested, the man making it has been cold shouldered out 
of firm by a well-known system somewhat akin to boy- 
cott, and when the idea has been put into use, some official 
has unblushingly taken the credit. | 
It i8 à common psy: ауы no man can consider himself 
i ble, and yet are not so many really sound 
engineers available that it is wise to treat them 
as though they can be replaced at a moment’s notice. 
Nothing racks a place up so much as constantly changing the 
staff, and this is especially the case in the designing depert- 
ment, because so much valuable information can be, and is, 
carried in the head. The most perfect system of keepi g 
written records does not stand a chance against a man's 
memory, especially where the work is hurried through, as it 
por is in these days. Take the case of. where a customer 
called and certain drawings are required for his immediate 
inspection. If the man who bas had the work in hand is available 
he will generally go straight to the drawers and get ont the 
drawings in less time than the numbers can b: found in the 
Drawings Register, however systematically such may ba kept. 
Where the manager or other official has a weakness for 
making alterations, the disorganisation which may be caused 
by a trained assistant or a foreman leaving is naturally most 
serious, and especially is this so where practically the whole 
of the staff has been altered in a twelvemonth or £0, due to 
changing an official, questions of salary, or some such cause, 


A com t manager must not only be able to choose 
capable assistanta, but also be able to them. Blaster- 
ing, bully ragging, and undue favouritism will not do 
nowada 


ув, 


THE DOWNFALL OF THE ATOMIO THEORY. 


Ат the beginning of the present century Dalton laid the 
foundation of the atomic theory of епа The belief in 
the chemical atom has become more firmly established by 
the physical and chemical investigations of the century, and 
this atom has till recently successfully resisted all assaults on 
its indivisibility. But the remarkable paper read by Prof. 
J. J. Thomson at the last meeting of the British Association, 
and published in the December number of the Philosophical 
Magazine, puts forward evidence which makes it almost 
impossible to doubt that the atom of the chemists can no 
longer be looked upon as the smallest indivisible particle 
of matter, but is actually split up into very much smaller 
particles in certain well known p rooesses. If this 
theory is firmly established it will revolntionise the 19th 
century views on chemical and electrical theory, which by 
their total failure to explain the phenomena of the recentl 
discovered Róntgen rays and of electrio discharge in rarefi 
gases, had begun to prove themselves effete. 

Faraday was the first to show that the quantity of a given 
metal deposited in an sacks dpi cell was proportional to 
the quantity of electricity which passed through the solution, 
This quantity of metal is also proportional to the atomio 
weight of the metal divided by its valenoy, $.e., the number 
of chemical bonds set by the decomposition of the 
molecule. In the form given to it by Helmholtz, Faraday's 
law states that the same quantity of electricity passing through 
an electrolyte either sets free, or transfers to other combinations, 
always the same number of valencies. In his Faraday lecture 
delivered in London in 1881, he made the following im- 
portant induotion from Faraday's law : Every single valency 
of an elementary or compound ton is charged with exactly the 
same quantity of positive or negative electricity which behaves 
as it were an electric atom Mat cannot be further divided. 
This amounts to saying that every active chemical bond of a 
chemical element is associated with the same constant 
quantity of electricity. - К. 

Prof. J. J. Thomson has extended the theory of Helm- 
holtz by the remarkable discovery that when the elementary 
electric or *electrio atom,” is negative, it is always 
associated with a small constant mass of matter, very much 
8 the chemists. Hit papell ш 
or “ corpuscles” with electric charges actually exist separately 
from the chemical atoms in the cathode rays, and in other 
cases where negative electricity is discharged through rarefied 


зев, 
EProf. Thomson describes his remarkable hypothesis as 
follows: “I regard the atom as containing a large number 
of smaller bodies which I will call corpuscles; these cor- 
pusoles are equal to each other; the mass of a corpuscle is 
the mass of the negative ion in a gas at low pressure —.6., 
about 2 x 10735 of a gramme. In the normal atom this 
ев forms a system which is electrically 


r les behave like 
negative ions, yet when they are assem 
the negative effect is balanced by something which causes 


the through which the corpusoles are A gus to act as 


if it had a charge of positive electricity equal in amount to 
the sum of the negative charges on the corpuscles. Elec- 
trification of a gas I regard as due to the splitting up of 
some of the atoms of the gas, resulting in the detachment of 
a corpuscle from some of the atoms. The detached cor- 
puscles behave like negative ions, each carrying a constant 
negative charge, which we shall call for brevity the anit 
obarge; while the part of the atom left behind behaves like 
a positive ion with the anit positive charge and a mass large 
compared with that of the negative ion. Oa this view 
electrification essentially involves the splitting up of the 
atom, а of the mass of the atom getting ree and 
becoming detached from the original atom.” : 
This remarkable theory will modify our ways of looking 
at many cleotrical phenomena. In electrolysis, for instanoe, 
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when the anions and cations are liberated against the 


-electrodes, the ions with the positive charge are minus the 
negative oorpusole and are neutralised by a corpusele moving 
from the electrode to the ш, while the ions dar the 
negative charge are neutralised by а corpuscle passing from 
the ion to the electrode. The corpuscles according to this 
view are the vehicles by which negative electricity is carried 
from one atom to another. It would appear that there is 
only one kind of electricity, namely, negative; positive 
electricity being due to the atom being short of negative 
‘CO es. | ' 

. takes place in the electrolysis of a solution of 
hydrochloric acid may be illustrated by the disgram, fig. 1, 
jn which A represents the anode and к the cathode of the 


A ок 


| {в н с H 
| Fia. 1. 


electrolytic cell. The effect of solution upon ап electrolyte 
is, according to Arrhenius, to dissociate the molecules, 1. e., 
the chemical bond which unites the two atoms forming the 
‘molecule is torn asunder. This chemical bond, according to 
the theory we are now considering, is the negatively charged 
-corpuscle. i kor some reason not understood, 
‘adheres to the electro-negative atom, and leaves a corre- 
‘sponding empty space in the eleotro-positive atom. This 
-gircumstance makes the chlorine negative and the hydrogen 
‘positive. The negative electric charge on the cathode means 
an aocumalation of electric les on ita surface, while 
the positive charge on the anode means an accumulation of 
‘oorpuscle cavities near its surface. The result is, that 
hydrogen is attracted to the cathode, and chlorine to the 
‘anode, but the transference of electricity is due to the 
"passage of es from atom to atom throughout the 
‘electrolyte. Conduction in metallic conductors probably 
takes place in the same way, but as the corpusóle has no 
greater attraction for one set of atoms more than another, 
-there is no transference of the normal atoms along the 
conductors. In dielectrics, something prevents the corpuscles 
"being transferred from one atom to another.: - > > 
T he number of corpuscles which сар be detached from an 
atom by any known process is never greater than its valency 
‘or the. number of its chemical: bonds. It does not, however, 
follow that the part left behind does not contain more 
corpuscles which might be detached by more powerful 
means. The Zeeman effect, in which the lines of the 
-gpeotrum are split up by the. action of à magnetic field on 
e luminous substance, is explained by assuming that 
“rotating particles of the substance, having an electric charge, 
-are accelerated or retarded by the force exerted on these 


- charged particles by the etio field. The ratio of the mass 
to the charge as determined by this effect is of the same order 


: ва that which has been deduced for the corpuscles, and henoe 
the vibrating particles: which produce the. lines of the 
| rum are probably the corpuscles of the atom. This 
view is further confirmed by the fact that the explanation of 
‘the Zeeman effect requires that the particles be negatively 
- electrified. Now there are a considerable number of lines in 
the spectrum which show the Zeeman effect, and the pre- 
“sumption is that there are a considerable number of cor- 
> puscles in the atom of the substanoe giving this effect. 
The ingenious experiments by which Prof. Thomson 
proves the existence of negatively charged corpuscles with a 
mass very much smaller than that of the smallest chemical 
atom, will be found fully described in his paper in the 
Philosophical Magazine. We propose here merely to briefly 
describe the nature of these experiments. Prof. Thomson 
"had previously determined (Phil. Mag., October, 1897) the 
value of thé ratio of the mass, m, of the ion to its charge, e, 
in the case of the stream of negative electrification which 
constitutes the cathode rays. The results of this determina- 
tion wbich were confirmed by subsequent determinations by 
Lenard and Kaufmann, showed that the value of this ratio 
' was very much Jess than that of the corresponding ratio-in 


‘the electrolysis of colntions of acids and salts, and that it was 
‘independent of the nature of the gas through which the 
discharge and of the nature of the electrodes. Of 
course, the smaller value of m/e in the cathode rays might be 
due either to the mass of the particles being smaller, or to 
the electric charge on each being greater. 
. As it did not appear feasible to C 
in the case of cathode rays, experiments were е on a 
similar phenomenon, namely, the discharge of negative elec- 
‘tricity from a metal plate under the influenoe of ultra-violet 
light. Elster and Geitel have shown that the rate of escape 
of negative electrification at low préssures is much diminished 
by а magnetic field when the lines of magnetio forcé are at 
right angles to the lines of electric force. In this case a 
negatively electrified particle detached from an electrified 
by the action of ultra-violet light, is acted upon by two 

foroee, namely, the electric force normal to the surface of 
the plate, and an electro-magnetic force which is alwa 
normal to the direction in which the particle is moving. The 
effect of the magnetic field is to cause the particle to follow 
a curved like a pore and come back to the surface 
-of the plate from which it started. The path is not, as in 
the case of the projectile, a parabola, but a cycloid, as the 
following demonstration shows. | 

edd pensar adl aeui rigs Xe d тарды 
force, H the magnetic force, the equations of motion are :— 


| "E dy 
m- — = X@— Hé6@- "- 
at 


3 
ay = He (x в — 
di т 


_ The solution of these equations, if „, y, 
‘vanish when ¢ = 0, is expreesed by 


Xm 8 e e 
= пеле un ( 
en m c m 


These equations show that the path of the particle is a 
cycloid, the generating circle of which hag а diatneter equal 
to 2 x mie н?, | 
. Тһе diameter of this circle is the extreme distance from 
‘the electrified plate reached by the particles. Its diameter 
‘can be determined experimental by gradually moving a 
-reoeiving plate away from the discharging plate till the former 
De begins to receive less electricity than the latter plate 
‘discharges. This diameter having been determined, and x and 
H being known, the value of m/e can be readily found. It 
‘was found by Thomson to be of the same order as for the 
‘cathode rays. The value found for e'm was 7 8 x 10°; for 
‘cathode rays the value found by Thomson was 5 x 10°, and 
by Lenard 6'4 x 106. ! NE. 

The value of the ratio, m/e, having been determined, all 
r was now n pie о 5 е Mein of e 
ectric charge, e, on cles li e action 
ultra-violet light. — : | 
Wilson (il. Trans., 1898) had discovered that ions pro- 
‘duced by ultra-violet light from nuclei, around which water 
will condense. If we wish to find the number of ions pro- 
duced by ultra-violet light in a oubio centimetre of air, we 
cool the air by sudden expansion until the supersaturation 
produced by the cooling is sufficient to form a cloud round 
the ions, The problem is now reduced to oonnting the 
number of sabe ре cubic centimetre. This can evidently 
be done if we know the quantity of water per cubic centi- 
metre and the size of the drops. From the amount of ex- 
pansion we can calculate the number of drops. The size of 
the drops can be determined from the rate, b, at which the 
fall, by means of the equation | 

| 2 да? 

M 9 р 
where a is the radius of the drop, and y is the coefficient of 

* viscosity of the gas, through which the drop falls. | 


In this way, n, the number of ions per cubic centimetre 


р = 
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is determined. If ¢ is the charge on an ion, u, the velocity 
with which it moves under a known electric force, the 
quantity of electricity which crosses unit area in unit time 
under this force is n, e, u. The value of u has been deter- 
mined experimentally ; henoe the value of в can be easily 
calculated. mE P 

The mean value of e found in this way by Prof. Thomson 
was 68 x 107; we must refer our readers to the original 
paper for the details of the experiments. This value ap- 

ximate very closely to the value of e on the hydrogen 
lon in оооу It iSong from this that m, е = x 
the cle carrying the negative charge in the beam o 
rd uy rays is exceedingly small, being only about 1'4 x 107? 
of the hydrogen ion. This mass is constant for all gases. 
It is this corpuscle which is detached from the atom by the 
action of ultra-violet light, and by the heat of an incan- 
descent carbon filament. | 

This theory of Prof. Tnomson’s throws light on a great 
many phenomena otherwise difficult or impossible to explain. 
Take, for example, the Phillips effect (ELECTRICAL REVIEW, 
Vol. 45, p. 462). In this experiment, after the gas in a 
tnbe has been dissociated by an electrical discharge, a 
negatively electrified luminous ring rotating round the lines 
of force is produced by a varying etic field. The 
negative corpuscles being of much smaller mass than the 
positive ions, are much more easily set in motion by the 
electro-magnetic forces, and hence the negative electrification 
of the ring. 

The electrification of air by the splashing of drops of 
water which has been so thoroughly investigated by Lenard 
may find its explanation in this theory. The negative 
corpuscle attached to the atoms of oxygen is probably 
separated from the atom by the solution of the air in 
water, во that the mere mechanical shattering of the drop 
is sufficient to set free the corpuscle with its negative charge. 
The electrification develop:d in this way is always negative 
unless a certain percentage of salts is dissolved in the 
water, when the electrification is positive. Evidently in the 
latter case ud of ni оне of these salts retain the 
negative co e and set free its positive atomio partner. 
The whole осте question of the origin of atmospheric 
electricity will probably receive considerable elucidation from 
the electric corpuscle vni 
. The evidence on which Thomson’s theory is founded is во 
strong that it will be hard to upset; and if it stands, there 
can be little donbt that it is the beginning of a new era in 
chemistry and molecular physics. | 


REVIEWS. 


The Engineers’ Year-Book of Engineering Formula, Rules, 
Tables, Data, and Memoranda. By Н. R. Kemps, 
A.M.Inst.C.E. London: Crosby Lockwood & Co. 1900. 
With the seventh year of publication, this capacious 

volume о with 768 pages, and quite a quantity of new 

matter, many revisions to bring the various sections to 
date. Then there are additions to the section on super- 
heaters and feed heaters, and a considerable addition to the 
section on water-tube boilers, several of which are now illus- 

. trated. We observe that the illustrations of the Durr and 

the Haythorn boilers are, however, wrongly named, the one 

for the other, so that the letter press refers to the wron 
illustration. Sight-feed lubricators and oil filters now fi 
some space in the book. | 

А чегу р illustration in previous editions of a locomo- 
tive type boiler has been replaced by an illustration of a 
Robey boiler of modern make, and by a boiler of the Great 
Northern Railway Company. Five distinct types of water- 
tuba boiler are illustrated, besides two types of small tube 
boiler, Thorneycroft and Yarrow. 

There is little or no change in the electrical section. One 
or two slight errors have crept in due to the entire repaging 
of the book, a reference on page 537 to page 488 should 
have been 560 for example. | 
In the railroad or, rather, locomotive section, there are 


considerable additions in the oi of schedules of dimen- 
sions of the engines of the Great Üentral and of the American 
engines on the Midland Railway. 

here is also introduced a short notice with a few figures 
of tests of roller bearings. | | 
. The section on the physical properties of the more 
important simple and compound gases has been greatly 


extended with a view to its utility in gas engine and similar 


computations, but we notice that * hydrogen has not been 
solidified yet.” It has, we believe, been solidified, bat only 
quite recently by Dewar. 

The excellent logarithmic and other tables and general 
rules.and data of a permanent order are retained in the earlier 
part of the volume unchanged. | | 
The book is, in fact, quite an encyolopelia of civil and 
mechanical engineering. There are few branches not 
represented, and by annual revision the book is kept up 
to date very closely, and time-expired matter expunged to 
make room for new. | | | 


Mechanical World Pocket Diary and Year-Book for 1900, 
Manchester: Emmott & Co., Limited. 


The thirteenth annual issue of this well-known and 
excellent handbook has been further extended by the addi- 
tion of over 40 pages, including a section on electrical trans- 
mission of power and various new tables. The sections on 
indicator diagrams and wheel gearing are capital; and а 
ү system of taking out weights of materials is intro- 
duced. We cordially recommend the book to practical 
engineers. | | 


The Practical Electrician's Pocket-Book for 1900. Edited 
by н Crewe, M.I.M.E. London: S. R»nt-ll & Oo., 
imited. 


i ns, 
superfluous ; they are followed by definitions of electrical 
terms, the looseness of which cannot be justified by desoribing 


them as elementary. For instance, the watt is said to be. a 


unit of * power or energy," and a Board of Trade unit to be 
1,000 * watts hour." Sections on prime motors of 
various descriptions, belta, Co., follow; and the 
remainder of the space is devoted to electrical apparatu. 
Useful hints on ешек, wiring with casing, conduit 
and other systems, jointing, and general installation work are 
included, with many short sections on ial subjects ; the 
principal feature of the book, in fact, is the preponderance of 
text over tables, contrary to the usual run of pocket-books. 


. We regret, however, to find that it contains no index—only 


a table of contenta. A pooket-book withont an index is like 
Hamlet without the prince. We trust that this grave defeat 
may be remedied in futare editions. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NRW PATENTS.— 1900. 


Compiled expressly for this journal by W. P. Тномрвои & Co. Electrical Patent 
Agente, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. | 


2,784. “Improvements in apparatus for W the approach of electric 
маше operated on the overhead system.” W. R. Втелвив. Dated February 


2,742. “Improvements in apparatus for firing submarine mines by means of 
N wireless telegraphy.” F. MArLAun En. Dated February 12th. (Com- 
plete. 

2,755. Improvements in collectors for electric trams on the overhead 
. G. W. Borser. Dated February 12th. 

9,767. "Improvements in long distance relay magnetic telephones," J, NESSEL 
and J. Е. Восім. Dated February 12th. (Complete.) 

2,788. “Improvements in electrical arc furnaces.” J. Y. Jonmsom. (The 
Deutsche Gold and Silber Scheide Anstalt vorm. Roessler & Birger Carlson, 
Germany. Dated February 13th, - | Р В Р 
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3,797. “Improved telephonic receiver for messages sent by means of electro- 
magnetic oscillations and signs of the Morse alphabet.“ А, S. Porov. Dated 
February 12th. (Complete.) , 

9,849. “Improvements in and relating to thermostatic circuit controlling 
apparatus.“ 1. G. Brookes, (E. F. Woodman and H. A. Fiske, United States.) 
Dated February 18th. (Complete.) 

2,948. “Improvements in clips or devices for holding electric lamps or the 
like.“ R. HackiNc. Dated February 18th. 

9,850. An improved device for adjusting the height of electric lamps or 
fittings, O. K. FALKENSTEIN, Dated February 18th. 

2,862. "Improvements in electric traction motors.” C. RicuTrER and R. T. 
EscHLER. Dated February 18th. (Complete.) А 

2,880. “Improved system of and means for regulating electric machines.’ 
W. H. CooL k. Dated February 18th. . 

2,897. “Improvements relating to electric railways.” W.CHAPMAN, Dated 
February 18th. 

2,929. “Improvements in electrolysers.“ W. T. CHAPMAN and W. E. Barr. 
Dated February 14th. 

2,948. Improvements relating to fuels for electric circuits." G. W. Hort, 
of the Imperial Electrical Engineering and Stamping Company. Dated Feb- 
ruary 14th. 

2,951. “Improvements in the methods of 5 electrical conductors.” 
J. F. WaxELIN, C. J. Weston, and W. Bunn. Dated February l4th. 

2,952. “Improvements in the methods of insulating and fixing electrical con- 
ductors.” J. F. WAKELIx, C. J. Weston, and W. Bunn. Dated February 14th. 

2,994. “ Ап improved process for the electrolytic deposition of nickel or its 
allied metals.“ M.Kvcrr. Dated February l4th. 

9,018. Electrical displacement switch." J. CvswonTH. Dated February 
5th. 


3,021. „The automatic trolley pole arrester for electric tramcars.” J. T. 
Hark and F. G. Harz. Dated February 15th. 
8,031. “Improvements in electricity meters.” 
February 15th. 
8,033. "Improvements in and connected with electric accumulator plates or 
electrodes." F. L. BERNERS and J. A. SMITH. Dated February 15th. 
Dated 


8,043. “Improvements in voltmeters and ammeters.“ C. RAAB. 
February 15th. 

8,056. “Improvements in electric meters.“ V. I. Екемү, (Allgemeine Elek- 
tricitüts, Germany.) Dated February 15th. (Complete.) 


3,063. An improved method of controlling trolleys of electric cars.” R. A. 
Bol. rox. Dated February 16th. 

8,081. "Improvements in electrica] apparatus for signalling from passengers 
in a moving train to the engine driver and guard.“ A. E, RADBOURNE. Dated 
February 16th. | 

3,104. "Improvements in magnetic locking devices for miners’ lamps." F. 
MULLER and Р, EvMES. Dated February l6th. (Complete.) 


8,105. “Improvements in systems of electrical distribution and safety 
apparatus therefor.” L. C. REED, W. B. REED, and E. H. Farrar. Dated 
February 16th. (Complete.) 

8,106. “An automatic electric circuit breaker.” L. C. Reen, W. B. REED, 
and E. H. Farrar. Dated February 16th. (Complete.) 

9,107. An improvement in isolated alternating low tension systems of elec: 
trical distribution.“ L. C. REED, W. B. Бекр, and E. Н, Farkark. Dated 
February 16th. (Complete.) 

8,108. "Improvements in arc lamps.” W. С. JonxsoN and A. WUNDERLICH. 
Dated February 16th. . 

8,120. “Improvement in means for regulating pressure in electric mains.” 
Н. W. BUTLER. Dated February 16th, 

3,124. Methods of and apparatus for manufacturing movable coils for use in 
connection with electrical measuring instruments." E. Weston, Dated 
February 16th. (Complete.) 

8,143. “Improvements in or relating to electric relays." E. W. BROWN. 
Dated February 16th. у 

8,144. "Improvements in or relating to telephones.” Е. W. Brown. Dated 
February 16th. 

9,145. "Improvements in or relating to telegraphic instruments.” E. W. 
Brown. Dated February 16th. 

8,150. "Improvements in trolley poles and standards for electric traction.” 
R. P. Втваснли. Dated February 16th. 

3,158. rovements in and relating to fluid pressure thermo- dynamic 
engines.” J. F. WAINWRIGHT. Dated February 16th. 

8,174. “Improvements in and connected with long-distance telephony.” 
M. C. Menors, Dated February 17th. (Complete.) 

8,192. "Electric battery, and its arrangement in connection with electric 
motor cars." А. DE CasrRo and H. W. ScHLOMANN, Dated February 17th. 
(Complete.) 

8,196. “ А new or improved telegraphic apparatus." L. Woj3xizwicz. Dated 
February 17th. (Complete.) 

8,200. “ Improvements in and in the process of manufacturing filaments for 
electric incandescence lamps." V. THOMAS. February 17. (Date 
applied for under Patenta, &c., Aot, 1888, Sec. 108, August 8th, 1599, being date 
o fapplication in France.) Р 

8,208. "Improvements in interrupters for electric circuits," J. LECARME and 
L.LzcaRME. Dated February 17th. (Complete.) g 


C. W. G. LirrLe. Dated 


ELECTRICAL PATENTS OF 1886 EXPIRING IN 
MARCH, 1900, 


We are informed by W. P. Thompson & Co. that about 100 electrical patents 
were filed in March, 1886, of these some were never completed, and of those 
that were only one has been maintained to run its full term, viz., 14 years, and 
being of considerable interest we give a short abstract of it below :— 


2,076. “ impro oments in dynamo-olectric „ K. Tesa. Dated March 
2nd, 1886. Relates to the regulation of dynamos. An extra brush or pair of 
brushes is used in connection with the field circuit, bearing at points on the 
commutator intermediate between the main brushes, whereby the currents 
passing through the field coils are varied as required either automatically or by 
hand. The commutator of a shunt-wound machine is provided with two main 
brushes. A conductor is led from the field coils to the extra brush on the com- 
mutator. Fora particular position of the extra brush the potentials at the 
extra brush and the point in the field coils from which the conductor is led to it, 
will be equal; if the brush is shifted in either direction the poles of the field 
magnets will beshifted; or, if the magnets are differentially wound, altering the 
strength of tbe fleld. The invention is similarly applicable to series-wound 
machines, conductors being led from auitable points in the field winding to the 
extra brush or brushes, so as to vary the currents passing through the coils. 
The extra brush or brushes may be moved by a solenoid, the core of which is 
connected with their holders; both main and extra brushes may be moved 
simultaneously in opposite directions, 2 claims. N ! 


n EGRE SN ME. 


control a helm for steering pu 


 ABSTRAOTS OF PUBLISHED SPECIFICATIONS. - 


Copies of any of these Specifications may be obtained of Messrs. W. P. Томон 
and Co., 899, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). | 


23,488. , improvements in eleotrio storage cells.” С. P. Elieson. Dated 
October 19tb, 1897. Accumulator plates are built оро several layers of thin 
perforated and corrugated sheet lead, the successive sheets baving the corruga- 
tions st right-angles to one another. An outer sheet of the same material is 
wrapped round the plates, and ite ends are folded together and burned. Strips 
of lead are burned on at the top and bottom of the plate, and lead rivets are 
also burned in to hold the whole together. The con pied plate is rolled or 
pressed to reduce projecting parts, &c. “Forming " is effected by the Planté 
process, the exterior being protected by varnish, subsequently removed, to 
ensure proper formation in the interior. 8 claims. 


23,613. “improvements in tele receivers and the like.” 0. A. Nussbaum. 
(La Societe bade trio den гн онч Da ted October 18th, 1897. A pair of 
telephones are mounted on а spring by means of ball and socket joints and 
position springs. The spring is mounted on an aluminium handle through 
which a flexible lead passes. The spring may be provided with a regulating 
screw for controlling the space between the telephones, 1 claim. 


23,814. “improvements im or rola te electrie tramways or raliways." 
J. MeKenny and A. Е. Porta. Dated iro 18th, 1897. Electric railways and 
tramways оп a road-contact system with electro-magnetio switches. Conductors, 
switches.—The circuit between the main conductor and the stud from which the 
vehicle is supplied with current is completed by a wedge bridging the contacte, 
The wedge is attached to the core of a solenoid excited b current from the 
vehicle passing through it by a stud to earth. One contact is pivoted and the 
other mounted on a link so as to give a rubbing-contact with the wedge ; the 
studs are placed diagonally with regard to the rails. The mechanism is fixed 
оп ап insulating slab attached to the cover of the box, and spring contacts are 
used to allow ready removal, 6 claims. 

a 


23,823. "An process of ma eleetris monedsssont 
C. Но . Dated October 18th, 1897. Incandescent lampa. 


Howard and Dr. R. Mayer. 

2 he bulb is attached to а long neck which may be divided and fused or other. 
wise oonnected together again without damage to the cap. The filament is 
fixed on two straight wires of piagnum or nickel, connected by a piece of glass. 
These wires are attached to the leading-in wires by tight-fitting sleeves of thin 
copper tube or of helically-coiled wire; or the wires may be placed side by side 
in oval sleeves, and fixed by pushing tepered pins transversely between them, 
through holes in the sleeves: or they may be held together by blocks connected 
by screws or rivets. A damaged filament may thus be readily replaced. A 
screw cap fita against a shoulder on the neck, and has slots to receive projec- 
tions thereon. It is secured, without cement, by & band or wire wound round it 
between the shoulder and projections, to compress it on the neck, The pro- 
visional specification mentions connection of the wires by soldering. 8 claims. 


23,825. “An electrical time switob." A. J. Wheatley, J. M. and T. B. 
Browne. Dated October 18th, 1897. Relates to a switch in which & cam 
mechanism is operated to make or break contact at etermined times by a 
clock or other timing apparatus. A spindle is driven by suitable gearing from a 
clock and gears with cam-wheels running loosely on a spindle. The cams have 
recesses Or inclined planes and press against pins which may be fixed in ant 
position by turning the spindles. Wires or rods pivoted are se tely adapte 
at their lower ends to operate a switch arm when the upper ends are moved b 
one of the cam recesses coming opposite one of the pins. For switches ada 
ш to make, or to break, only one cam and adjusting spindle are requi 2 

ms. 


23,801. “ ed mechanism for operating or controlling electrical motors at a 
distance.” a terre Dated October 14th, 1897. нелер to switch apparatus 
for control motors ata distance and for indicating when the movement has 
been made. е motor may operate a steam valve, steering gear, or the like. 
Within a casing at the top of the controller are two pointers, the former of 
which records the displacement of the operating wheel, and the latter indioates 
the position of the motor. The movement of the wheel is transmitted through 
gear wheels, one wheel being loosely mounted on & shaft on which are also 
mounted two springs wound in op te directions. Each spring barrel has an 
extension engaging a pin depending from the wheel. Any movement of the 
wheel thus puts tension on one or other of the springs. The movement of the 
shaft indicated by the pointer is controlled by an escapement wheel, with which 
engages & hammer operated by an electro-magnet. A make or break of 
the current through the magnet will allow the escapement wheel to move 
one tooth, and thus allow the shaft to rotate. The distant motor operates 
& make-and-break switch to control the magnet. A current to the 
motor, or to the relay. is sent when the wheel is turned by the оо 
means:—The shaft carries a fork рр а spindle, having a wheel whic 
has a single tooth taking in a recess in the wheel, and also an eccentric adapted 
to raise or lower, according to the direction of motion of the wheel. Hand 
switches may be fitted for completing the circuits. The motor ш directi 

в, or may control a steam valve. The swi 
preferably operates through a double relay. Reference is made to the electro. 
magnetic switches described in Specifications Nos, 11,594 and 11,5944, A.D. 1807. 


1 claim. 
22,706.“ im electric meter engines." С. B. Callew. Dated 
October 14th, 1897. Motors, controlling.— Two motors are combined in one, the 


fleld magnet and armature each having two separate windin ; Which are con- 
nected to the contact plates of a controlling switch. This switch is so arranged 
that the field windings may be placed in parallel, and the armature windings in 
series with the field windings, so as to obtain full speed, or all the windings may 
be pl&ced in series for half speed. An intermediate speed may be obtained by 
putting the fields in series and the armatures in parallel. 3 claims. 


23,782. “improvements rela te the electric lolon ef vehicles.” F. W. 
Schneider. Dated October Lech, 10 Electric railways and tramways worked 
with accumulators alone or with a mixed system of conductors and accumulators. 
A small au battery constructed for quick discharge supplements the main 
battery at starting. I claim. ' 


23,080. “improvements in apparates снн cultable fer grinding and 
po! the commutators ef | u^ Н. Perry. Dated oe емі 
8th, 1897. Commutators, grinding an lishing. Ап emery wheel mounted 
on a shaft is carried by a framework which may be tem rarily fixed to the bed- 
late or to the estal of the dynamo or motor. e emery wheel may be 
ven from the shaft of the dynamo by a belt, or by au auxiliary motor through 
a belt. One of the bearings of the shaft is pivoted on a vertical axis, and the 
other is mounted on a slide rest, by means of which the grinding wheel may be 
fed towards the commutator surface or traversed along it. 4 claims, 


24,081. “improvements in electrodes for and secondary batteries in 
chemical celis." R. Fabian. Dated October cir А Electrodes are made up 
of a number of concentric spherical metal sheels, each made in two pere 

are 


mounted on an insulating stem, and separated by insulating пока, The shee 

alternately positive and negative, and the sheels of the same роань аге con- 

део by pieces to binding posts. Holes allow the circulation of the electrolyte. 
aims, 

26,343. "Improved methods of and apparatus (ог тавиас filaments fer 
electric 7 И. 8. Maxim. Dated November lith, 1807. Relates to incan- 
descent lamps. Filaments of high resistances are made from finely powdered 
materials containing carbon, which has been subjected to а very high tempera- 
ture and pressure, во as to be converted into a badly conducting modification 
resembling diamond. The powdered materials are mixed with tar, sugar, or the 
like, moulded, carbonised, and flashed as usual. The provisional specification 
mentions the admixture of anhydrous boracic acid with the carbon, to produce 
a carbide, or of pumice stone and carbide of silicon. Ina modification, carbon 
filaments which have been carbonised as usual are similarly heated, under pres- 
sure, in a hollow carbon conductor. One form of arc furnace for producing 
such diamond like carbon is also described. 5 claims, 
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hasty criticism at the hands of the army reformer of the 
age; at least such would appear to be Mr. Bennet 


Burleigh's opinion of himself. 


“ The man in the street is able to judge for himself of 
the merits of infantry, cavalry, and artillery, but to the 
great B. P. (not to be confounded with the daring and 
gallant defender of Mafeking), the fourth arm of the 
service, the scientific portion of our forces, exists in name 
only, and the very existence of what may be termed the 
brain of the army is now threatened by the ubiquitous critic 
of the all-powerfal Daily Telegraph. 


" One of the Army reforms some!.ody should turn their attention 
seriously to," says the English exemplar of that reformer of modern 
warfare, M. Bloch, “is the modification or the abolition of the 
Royal Engineer branch of the service. It isa startling proposition, 
but hear the plea therefor. As railway experts and telegraphiets, 
they are neither as smart nor useful at the work as the trained 
specialists of civil life, who can always be obtained in time of war. 
The field companies of Royal Engineers absolutely stand in the way 
of doing that which every soldier should bs taught to do for himself, 
promptly and swiftly, upon the field, i. «., constructing trenches, rifle 
pits, walls, or whatever defensive or aggressive works may be requi- 
site. Each infantry battalion carries trenching tools, a Sootch cart 
with 70 spades, and so on. These are ample for all ordinary purposes, 
but the knowledge that trenching is your Sappers' special job, delays 
ready resort to these implements. All ordinary field work the bat- 
talions should themselves be able to execute. Let there be 50 or 100 
skilled men, chiefly accustomed to building operations, and a sailor 
or two included in each regiment. See that the men are trained 
workmen, and given a higher rate of pay upon enlistment. Most of 
them, no doubt, would soon rise to the dignity of corporals and 


. sergeants, but that would be a further gain to the service and to their 


usefulness. Save for ballooning and one or two other highly tech- 
nical branches connected with warfare, the big army of highly-peid 
engineers could be curtailed with profit to the Quoen's service.” 

In a letter published in the Daily Telegraph on February 
28th, Major-General C. E. Webber, R. E., quietly, yet forcibly, 
calls Mr. Burleigh to task :— 

" Tf,” says the gallant officer, © only academic, and consequent on 
his observation of a peace man œuvre, his remarks would not, perhaps, 
need comment; but made, as it were, in the line of actual battle, 


when the war and all about it from so able a pen is read with avidity, 
Mr. Bennet Burleigh's strictures must not pass unnoticed.” 


“I need поб refer to his strictures on the way the R. E. s do tele- 
graph and railway work in war. I could quote for his readers dozens 


of his enlogies on the other side both in 1882, 1884, and 1898. 


‘ I leave to him and to the ‘distinguished officers’ who agree with 
him his remedy, namely, that each battalion should include a com- 
pany of specialists, 'skilled men of the building trades, and a sailor 
or two' (from which company he admits most of the non-commis- 
sioned officers of the battalion would come). I don't think that his 


friends, the distinguished officers, with all their contempt for science, 


will back him up in anything so unscientific. 
" May I conclude by remarking that the use of the word ' science ' 
as applied to warfare has been strangely misunderstood. To most of 
D 
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my contemporaries it has been, as long as I remember, like a red rag 
toa bull. Thetitle ‘scientific’ has been a term of reproach. The 
truth is, the science of war is as old as history, aud its broad principles 
never change. The leader with genius for war studies its application to 
all possible circumstaaces. Oar failures in South Africa are entirely 
due to the absence of such study. The rile of the engineer in war 
is to une the great forces of nature in their application to war, just 
as the rôle of the rifleman is to use his rifle. Each must 
be scientific in his own way. An army without engineers 
(the fourth arm), which your oorrespondent wishes to 
abolish, would be like a four-wheel carriage with three wheels. 
Similarly, a nation without a general staff capable of studying the 
science of war is minus one lobe of its brain. For instance, if our 
general staff had studied warfare in South Africa from its past records 
they would never have sent foot soldiers to oppose mounted riflemen. 
The appreciation of this last and other fundamental méthodes de 
guerre is the direction for ' reform " which I should have expected 
your correspondent, with his wide experience, would have advocated, 
instead of advocating the abolition of the ‘branch’ which has to 
undertake every combatant rôle in war that is not included in those 
of the rifleman, the gunner, and the man who fights on horseback.” 


Now, this example is typical of the abuse, not the use, in 
which the freedom of the English press enables ita writers and 
correspondents to indulge. 

Nearly every newspaper in the kingdom lauded Mr. 
Ohamberlain's bold and patriotic attitude to the skies, before 
the announcement that hostilities had commenced ; a few 
months later he was the most abused statesman in the country. 
The criticisms directed at the War Office may possibly have 
some justification in fact, but these we will not attempt to 
discuss, 

When Lord Methuen defeated the Boers at Belmont, 
Graspan, and the Modder, his generalship was of the right sort. 
He went for the enemy in the old fashioned English manner, 
and for a brief period his star was in the ascendant. When 


he was pulled up short at Magersfontein, and remained : 


for weeks more or less inactive, he was reviled and heckled 
in a way the gutter press of Paris would find it hard to beat. 

Baller went to the front with the eyes of the nation fixed 
upon him, the saviour of old England, the idol of the 
British pressman. The vituperation heaped on his devoted 
shoulders during the long series of attacks and repulses 
which preceded the relief of Ladysmith was enough to break 
the spirit of a man of less iron will. Now the tide has 
turned, and “ Old Buller,“ as his men affectionately speak of 
him, is rehabilitated in the eyes of his newspaper censors. 

Our artillery has been mercilessly condemned as obsolete 
and useless by some who have been unable to differentiate 
between guns of position and field batteries, and by others 
who confound the calibre of a gun with the weight of its 
projectile. 

Evening papers have gone so far as to offer prizes of one 
guinea for the best letter emanating from poor Tommy 
Atkins, and as we have read many of these precious effusions, 
which ought never to have seen the light of day, oriticis- 
ing and questioning the conduct of the operations entrusted 
to their commanding officers, it does not require much 
prescienoe to come to the conclusion that that strict 
regard for discipline which has hitherto been so charaoter- 
istic of the British soldier, is in danger of being lost, 
and the confidence in his officers, which has led to so mauy 
victories over our foes throughout the world, seriously 
lessened. 

Even Mr. Bennet Burleigh cannot refrain from harping 
on this topic, as we notice (in a contemporary) that he sent 
an excellent letter from Chieveley, dated February 9th, £e, 
after Potgieter's Drift, which indicates very clearly the 
difficulties with which General Baller had to contend 
amongst his own followers, and affords anything but a 
satisfactory picture of the discipline of the intermediate 
grades of our officers. 

Surely these deviations from loyalty to one's superiors in 
the army should not be paraded before the public, but left 


to be dealt with by the military authorities in their own 
way. 
Every detail of what is going on in the English camps, war 
correspondents’ suggestions of what our generals ought to 
do, are fully and freely tendered to the Boer emissaries, both 
here and on the Continent, and if at any time the Pretoria 
and Bloemfontein Governments have lost tonch with any 
particular British movement, it has not been the fault of 
newspapers or of their correspondents at the front. 

If the censorship over Press telegrams could but have 
been still more rigorously enforced over newspaper articles 
as well, it would have been all the better for the ultimate 
воооевв of our armies, whose so-called friends at home are 
more to be feared than their foes in the field. 

Naturally there have been honourable exceptions, and it 
gives one pleasure to read the sensible, level-headed, impartial, 
and almost judicially minded articles in such papers as the 
Standard, St. James’s Gazette, and a few others. 

Let the infantry soldier be taught to take better care of 
himself by all means, but to flippantly suggest, the abolition 
of the fourth arm of the service is an insult to those officers 
and men who represent the highest scientific and technical 
attainments in the army of which we Englisbmen are so 
proud. 

“Ballooning and one or two other highly technical 
branches connected with warfare," form but & tithe of what 
constitutes the duties of the Royal Eugineers, and if Mr. 
Bennet Burleigh and his com had but a fraction of the 
technical training of the men he so ruthlessly falls foul of, 
we should be treated to concise statements of fact in place 
of the column upon column of useless ink-slinging which 
passes muster with the masses as brilliant writing. 

Finally, lest we forget, may we remind the would-be 
destroyer of the fourth arm of the service, that Lord 
Kitchener is a Royal Engineer. And was it not the railway, 
80 rapidly laid and equipped under the supervision of the 
young and energetic officers of the Royal Eugineers, which 
enabled the victor of Omdurman to хрени Кери up the 
Khalifa’s rabble at almost the precise hour he cal 
upon months before? We venture to hope that the 
Electrical Engineers (R.E.) Volunteers, who are about 
to leave our shores, will show their usefulness in ways as yet 
unknown to Mr. Bennet Burleigh, and induce him to with - 
draw his sweeping condemnation of those men whose work 
by its very nature, equally useful though it be, does not 
appeal to the public in the same way as a brilliant infantry 
oe a daning cavalry charge, or a pounding artillery 

uel, 

Oar wars will not necessarily be confined to fighting 
Transvaal peasants, or Indian hill tribes; possibly before 
this year oomes to a close, we may be engaged nearer home, 
and then we shall have need of all the brains the Royal 
Engineers can bring to bear upon the methods of a warlike 

ple who, while they ought to live on terms of the moet 
intimate friendship with perfide Albion, are dying to 
engage us in a war, compared with which the Dutch rebellion 
is but child’s-play. 

Fashoda still lives in the memories of our Gallic neigh- 
bours, and, as a Secretary of Embassy has recently said, 
“France may forgive Germany the powerful, but never the 
pr He her amour propre which she has suffered from 

ngland." 

Sir H. M. Stanley, however, does not the strained 
relations between the two countries oa 80 Here, in 
England, says the great African explorer, we have a weak- 
ness for France, whom we regard very much as a pretty 
woman who has frequent fits of temper. “There will never 
be war,” he said to the London oorrespondent of the 
Journal, “between France and Great Britain, unless you 
attack us.” 

With the recollection of last year’s B.A. meeting at 
Dover, and the interchange of courtesies between the 
9 5 and French men of science, the technical press 
of both countries might combine to foster the feeling 
which exists amongst the better class representatives of both 
nations, and so help to counteract the baneful influence of 
the gutter press upon the ignorant. 
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BECQUEREL RAYS. 


Ir it had not been for the previous discovery of the Róntgen 
rays, the discovery of the Becquerel rays would have been 
looked upon as the most remarkable scientific event 
of the century. These rays have many of the now well- 
known properties of the Róntgen rays, but in their origin 


Еа 1. 


they are unique, since they врреаг to contravene the law of 
the conservation of energy and realise the popular ideal of 
ereation of something out of nothing. 

A photographic effect, due to the presence of sulphide of 
zinc, vas o ed by Henry in 1896, but he supposed that 
the effect was due to a transformation of the Röntgen ray: 
to which the sulphide of zinc was at the time exposed. 
Becquerel was the first to show that the photographic effect 


Ев. 2. = 


was due to radiation proceeding from the substance itself, 

even when the Róntgen rays were not present, and he also 

showed that a great many other substances besides sulphide 

of zinc emitted this peculiar kind of radiation. These rays 

к» a даш properly named after the real discoverer, 
u 


The Becquerel rays, like the Röntgen rays, have the 
property of passing through all substances, whether opaque 
or not, the absorption being proportional to the specific 
weight of the substances. Fig. 1, for instance, is a diagraph 
of а key and coin enclosed in a cardboard box, obtained 
by exposure to the Becquerel rays. The result is much the 
same as would be produced by the Röntgen rays; the 
exposure is longer, and the outlines are not so 
sharp, . the key, the objeot is 
some distance above the photographic plate. 


The substances which Becquerel first employed to produce 
this radiation were the phosphorescent compounds of uranium, 
that metal which, of all the chemical elements, has the 
highest atomic weight. Later he found that non- 
phosphorescent compounds of this metal emitted more or less 
stroog rays of the same kind, and he came to the conclusion 
that the radiation was probably due to the presence of the 
metal, and that the pure metal would emit more powerful 
radiation than any of its compounds. This expectation was 
fulfilled, and Becquerel on that account called the new radia- 
tion * Uranium rays," a name which, however, can hardly 
be jastified, since other substances not containing uranium 


have since been found, which are even stronger radiators. 


Of such substances may be mentioned thorium, which comes 
next to uranium in atomic weight, and is well known as 
forming an essential constituent of the mantle of the Wels- 
bach gas light. 

The diecovery of this property of thorium and its com- 
pounds was independently made by Schmidt, of Erlangen, 
and Madame Carie, of Paris, a lady who soon after distin- 
guished herself by making further discoveries in this field. 
We have her to thank, especially, for the discovery of two 


entirely new groups of preparations, whose Becquerel radia- 


tion is some hundred times stronger than that of the uranium 
and thorium compounds previously known. While oom- 
paring the strength of the radiation of uranium and thorium 
compounds, Madame Curie discovered that Bohemian pitch- 
blende, a uraniam ore, had a much stronger action than 
uranium itself, and, in view of Becquerel’s investigations, 
this could only be accounted for by the presence in the ore 


Fia. 3. 


along with the uranium of another more active element. By 
fractional analysis of the pitchblende, the most active con- 
stituents тиз T isolated, and there turned out to be 
two such products in the ore. Obemical analysis showed 
that these two products were compounds of bismuth and 
barium respectively, but with this difference that the same 
compounds obtained in other ways did not emit Becquerel 
rays. The produots were looked upon by their discoverer as 
two new elements, and were named by her “ Polonium, and 
Radium.“ The probability, however, is that they are 
merely allotropic forms of compounds of bismuth and barium; 
but judgment for the present must be suspended on the ques- 
tion of their elementary character. It has been Pon 
Giesel to call them simply “radio-active bismuth, 
* radio-active barium." | 

Giesel, of Branswick, with the assistance of the well-known 
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yao Elster and Geitel, has succeeded at the chemical 
actory of A de Haén of List, near Hanover, in making con- 
centrated preparations of the substances discovered by 
Madame Curie, which far exceed in radio-activity anything 
that has hitherto been produced. The most powerfal sub- 
stance obtained by Giesel requires that some hundredweights 
of the ore should be used for the production of a few grams, 
which, of course, makes its cost prohibitive for professional 
or commercial use, but the De Haón factory manufactures 
an intermediate product, which, though not quite so powerful, 
can be had at a moderate price. 
The immense improvements that have been madein radio- 


active substances by these investigations has suggested the 


possibility of replacing the costly apparatus for the pro- 
duction of Röntgen rays, by a small tube charged with one 
of these preparations. This question is of especial interest 
to medical men; and it has recently been thoroughly 
investigated by Dr. Walter, of Hamburg.* 


Both the De Наба and the Giesel preparations are capable 


of exciting the barium platinocyanide phosphorescent screen. 
The effect is very much weaker than with the Róntgen 
rays, but with the Giesel preparation the phosphorescence 
is distinctly visible at a distance of 20 cm. A shadow 
picture of the human hand can be obtained, but only the 
outline of the hand is seen, the bones are invisible. Even 
when the photographic plate is used, the bones are not 
shown, as may be seen by comparing photographs 2 and 3. 
2 is taken with the Róntgen rays, 3 is a photograph of 
. the same hand taken by an exposure of an hour to the 
strongest Giesel preparation. The bones are invisible in the 
second case; a needle and coin placed under the hand are 
visible, but indistinct compared with the Róntgen photo- 


graph. 

These results dispel all hope of using the radio-active sub- 
stances for obtaining di hs of para of the human body. 
Walter’s investigation leads to the conclusion that the 
failure of the Becquerel rays to depict the interior parts of 
opaque bodies is due to their greater diffasion, and to their 
exciting secondary radiations in the substances through 
which they pass. The secondary radiations act on the 
5 plate and obscure the outlines of the interior 
orms. 

Though Walter's investigations lead to a negative 
result, they are not the less valuable in preventing users of 
the Röntgen rays being misled by the many similarities of 
the Becquerel rays and the X rays into the belief that the 
latter can in every case replace the former. 


ON ELECTRIC LIGHTING CABLE BREAK. 
DOWNS. 


Very soon after the first alternating current central stations 
were built, experience showed that, when individual portions 
of a network of concentric cable were switched in or ont, a 
danger arose of the insulation breaking down between the 
outer conductor and the lead sheathing. It was also recog- 
nised that this danger might be а за by conforming to 
the rule formulated by Neufeld, viz.: | 

First switch in the outer conductor. 

First switch out the inner conductor. 

The cause of the danger, as well as the means for the 
avoidance of the same, have been treated by different autho- 
rities, both theoretically and experimentally. In this con- 
nection may be cited the experiments of Alexander Siemens 
on the infinence of the capacity of cables on the ratio of 
transformation of a transformer, and Prof. Fleming’s experi- 
ment on two mains of the Deptford central station in 
London. Feldmann, too, has exhaustively treated these experi- 
ments and the theory of these phenomena in his excellent 
book on transformers. I might, therefore, assume that these 
phenomena, and cable breakdowns connected therewith, are 
well known, and pass at once to the real subject of this 
article, which refers to cable breakdowns of a totally 


* Fortschritte auf dem Gebiete der Rontgenstrahlen, Vol. 8, p. 1. 
Translation, by M. B. Field, of article entitled “Ueber Kabel - 
88 ps Gisbert Kapp  (Hlectrotechnische Zeitschrift, 
December 28th, 1899). | 


different description, the canse of which has not been 
explained hitherto. 

am aware, however, from my own experience, how easily 
one forgets theoretical explanations, and in order to spare the 
reader the trouble of looking up and familiarising himself once 


‚ more with the old explanations, and also to preserve their con- 


nection with the phenomena which will be described later on, I 
may here briefly explain the cause of the breaking down of 
cables whose inner conductors remain switched in while the 
outer is interrupted. 

Let us consider a high tension network of concentric 
cable, at the junction-points of which transformers are 
connected. Each transformer oan be considered as an 
apparatus through which both a watt and a wattless current 
can flow. If the load on the low-tension side Ъз very great, 
and if the phase-displacement be zero (¢9., where only 
incandescent lamps are connected to the secondary), the 
ratio of wattless to watt current will be very small, and the 
8 of 5 of the 3 we 
are looking upon merely as an apparatus capable of allowing 
a flow of ите оов itself —is likewise very small. 
The smaller the load, the greater does the self-indaction 
become, reaching its maximum at no load. It is algo clear that 
in all cases where the load on the secondary network is 
inductive (e.g. where not only incandescent lamps, but arc 
шр and motors are in circuit as well), the self-induct'on 
of the transformer is grester than when the load is non- 
inductive. 

We can therefore consider the transformer as an "pte 

epends 


ok which the inductance w I. is not constant, but 


on the nature and amount of the load on the secondary and 
on the terminal voltage. This apparatus besides 
indactance, resistance, the amount of which latter also de- 
pends on the load. 

If now the outer conductor of any length of cable be 
interrupted at the near end only, it will become charged from 
the transformer situated at the far end with which it is still 
connected. 

We can calculate the charging current from the capacities 
of the disconnected portion of the outer conductor, and the 
remainder thereof respectively. 

Lt с, be the capacity of the disconnected portion of the 
outer conductor to the lead sheath (which is the same as to 
earth, since the lead sheathing is metallically connected with 
the junction boxes), and c, be the capacity to earth of all other 
portions of the onter conductor not disconnected. The 
current circuit will be as follows :—From the inner conductor 
bua bar in the central station to the coi] (representing the 
trangformer), thence to the portion of the outer conduotor 
which is connected thereto, but isolated.from the remainder, 
thence through c, to earth, from earth through c, to the 
whole network of outer conductors, and thence back to the 


other bus ber in the central station. 


The two capacities, C, and Co, are thus in series. For 
these we can substitute a single capacity, с, according to the 
well known formula | _ | 

= Cı Cg 
Ce 

Cy + с, 

If c, be very great compared with c,, we have approxi- 
mately "n | 
| C = С,. 

The outer conductors of the whole network behave as 
though they were earthed, and the insulation of the discon- 
nected portion must withstand the whole voltage of the 
capacity current. This voltage, however, can rise con- 
siderably in consequence of resonance effeots, and herein lies 
the danger of a breakdown in the disconnected portion of 
the onter conductor. | 

To form some idea of the extent of this danger, we will 
take as an example a network for a town consisting of 100 km. 
of high tension concentric cable. Let the primary working 
voltage be 3,000, the frequency 45 ; the capacity of the outer 
conductor to the lead sheathing depends on the con- 
stant of the insulating material, the thickness of the 
same, and the cross-section of the cable. Without 
entering upon any tedious calculation in reference to 
some particular tallation, we сап assume that 
the capacity averages 1 miorofarad per kilometre. We 
will further asaume that the transformer which is still 
connected with the partially-insulated cable is rated at 20 kilo- 
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watts, and that the power factor of the secondary circuit 
is 0:9. The power factor of the coil (which we are 
substituting for the transformer) will not be much less than 
0:9 for all loads until we come into the neighbourhood of the 
n current, wheu the power factor will be considerably 


The inductance can be calculated from the data of the 
transformer, and it is further poesible to calonlate under what 
conditions this inductance, combined with the capacity of 
the disconnected portion of the outer conductor, will give rise 
to dangerous resonance effects. | 

There are two cases which must be differentiated :— 

(a) When the transformer is connected to the far ends of 
both conductors of a length of cable constituting a feeder, 
the near end of the outer conductor being interrupted, 

(b) When the length of cable forms a side of a mesh of the 
network itself in such & manner that the inner oonductor is 
connected to transformers at both ends, the outer conductor 
only at one. | 

e difference between the two cases is that in (a) the 
terminal voltage of the transformer can rise or fall, while in 
(b) the normal value of the volts must be maintained so long 
as all the transformers remain connected throngh the 
secondary network. 

We will now oonsider case (a), and assume that the 
secondary cables are only connected to the transformer 
sitnated at the end of the feeder, and are independent of all 
the other secondary cables of the town network ; in fact, that 
the lighting circuit is, in a sense, confined to an isolated area. 
A general mathematical treatment of this case is possible, 
though the same would not be very explicit. The treatment 
of a particular case is, therefore, more advantageous. We 
wil acoordingly take the 20 kilowatt transformer as 
above, and assume that with 8,000 volts the no-load current 
is 82 per cent., or, roughly, 0:22 ampere, and that the iron 
loss amounts to 800 watts. 

The easiest method of examining the case will be for us 
to assume various values of the terminal voltage, and deter- 
mine in each case that capacity for which the necessary 
charging current is exactly equal to the primary current 
corresponding to the assumed terminal voltage, but in each 
case we must take the generator voltage (which is the im- 

voltage of the combination of transformer and 
capacity) ав 3,000, i. e., we assume it to be constant. 

This corresponds to actual conditions, since the generators 
in modern central stations are so large that their terminal 
voltage remains to all intents and purposes unaffected by the 
occurrences under discussion. 

Let us first take the case where the secondary network at 
the end of the feeder is unloaded. Such a case would be one 
in which the feeder conveyed current for a residential dis- 


1 2 3 4 5 6 7 8 9 
Terminal volts in К.У. 


20 K. w. transformer ; 3,000 volte; 45 ~; 800 watts core loss; 
34 % no load current. | 


Fia. 1. 


trict, where at given times there would be no demand either 
for lighting or power. A case could also arise where the 
ко network was switched off from the transformer to 
permit of a fresh connection being made. 

гет the magnetio properties of the transformer iron 
it is possible to calculate the no-load current and losses, and 
hence the phase-displaceméht of the no-load current for each 


value of the terminal voltage. The calculation is so simple 
that it is unnecessary to go through it in detail. Fig. 1 
shows graphically the data for a certain kind of iron. 
P, here represents the core logs on no-load, o the no-load 
current, fa and 5, respectively the watt and wattleas com- 
ponents of the same. P. does not take acoount of the 
со loss since the latter is inconsiderable. 

he following is the procedure for determining the value 
of the capacity corresponding to any given terminal voltage, 
6.7., 8,500 volts. Draw oa = 8,500 (fig. 2) to any 


Fra. 2. 


convenient volt scale, and 0 B = 0:28, which is the wattless 
component of the no-load current taken from diagram I, to 
any convenient current scale—o в is at right angles to о a— 
B C the watt component (of the no-load current) is parallel 
to O A. In опг case B с = 0'11, o c represents the no-load 
current, and will be, of course, at right angles to the vector 
representing the condenser voltage. 

his condition determines the position of the vector, A D, 
while its length is determined by the fact that the generator 
voltage is 8,000. If, then, from centre о we strike out a circle 
of radias = 8,000 volts, the two points of intersection, Е and 
F, with the straight line, A D, are situated at the two angles 
of a triangle of electromotive forces, of which О A, the side 
common to both, represents the assumed transformer terminal 
voltage of 8,500. The potential difference between outer 
conductor and sheathiog 18 either 


AE = 5,700 v. 
or AF = 575 v. 


Any other value is impossible with a terminal voltage of 
8,500 at the transformer. The capacity of the outer con- 
ductor to lead must, however, be a definite amount in order 


6,000 II 
UEAN ТЕТ 


Volts. 


0:5 1:0 1-6 
Capacity in m.f. 


a = Terminal voltage of transformer. 
B = Voltage between outer and lead. 


20 K. w. transformer; 93 = no load current; 300 watts = 
core loss; 3.000 volte; 45 ~; transformer on no load; outer conductor 
connected at far end to transformer, at baginning ioterrapted. 


Fia. 3. 


that the one or the other of the two above values holds. As 
is well known the charging current is 


{= 0 e 106 
Hence, in our case 
0°26 = 282 K e 107°. 
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The capacity к, in miorofarads, can be reckoned from this 
formula. It is for 
в = 6.700 
e = 575 
The capacity corresponding to any other terminal vol 
can be determined in a similer manner. Each value of the 


The curve for the terminal voltage is also plotted for the 
sake of clearness. A correction ought really to be made to 
c = 1:60 | | compared with c, in fact, that o < 01. As, however, it is 

7 { practically immaterial whether the voltage between onter and 
sheathing amounts to 5,000 or 5,100 volte, both being alike . 

us, we will neglect the correction. 


terminal voltage greater than 8,000 gives two values for the As is well kno ө capacity of a ИЕА cable ma 
capacity ; to the smaller corresponds the higher value of the pe calonlated from the 1 аети y y 
Volts. | | s mE 
sor pad 
= » mM UID ma ‘ 
8.000 TE РЕГ -LLL --L-EECEHHHH-- where s is an electrical constant (from about 8 to 4'5, 
МЕРЕ НЕНЕН eee e enr o abe ip ome 
1,000 i л where] = len cable in kilometres; 
Htt „ ¥ = outer radius of the outer condactor ; 
0:5 1-0 1:5 2-0 2:5 3-0 „ B = inner radius of the lead sheathing. 


Capacity in m.f. 


a = Terminal voltage of transformer. 
В = Voltage between outer and lead. 


20 Kw. transformer; no load current = 


both conductors to transformer. 


Fira. 4. 


ntial difference betwee outer conductor and lead sheath- 


ing while a lower value of potential difference corresponds 


to the higher value of capacity. 

The value of the capacity is infinite for a terminal voltage 
of 3,000. This is instructive, since an infinite capacity is 
equivalent toa short circuit between the outer conductor 
sheathing, and outer bus bar. 

In this cage the points a and F in the diagram coincide, 
since the voltage between outer conductor and lead is zero. 
Strictly speaking, this is an impossible case with an insu- 
lated outer conductor, since the capacity cannot be infinite. 
It can, however, occur if we earth any point whatever of the 
outer conductor, ¢g., a point in the central station. A con- 
venient means is thus afforded for avoiding the danger of а 
breakdown. A F becomes negative for smaller values of the 
terminal voltage than 3,000, s.¢., the capacity must be nega- 


94 PY; core loss = 300 
watts; 3,000 volte; 45 ; transformer on th full load; cos 9 
(secondary) = 09. At rear end of feeder only inner conductor con- 
nected to current source, outer conductor interrupted. At far end 


According to our supposition that the feeder supplies 
only a 20-kilowatt transformer, the cross-section of each 
conductor will not need to be greater than 16 square mm. 
The өрк of such a cable is of the order of 0°6 microfarad 
per kilometre. If we consider as dangerous potential 
differences above 5,000 volta between the outer conductor 
and sheathing, we see from fig. 8 that thé dangerous capacity 
lies between the limits 0:18 and 0:85 miorofarad, whereas 
the dangerons length of cable between 215 and 580 metres, 
420 m. is the most dangerous length of outer conductor, 
к the latter will then be subj to a voltage over 8,000 
volta. 

The idea is generally abroad that no danger of 
breakdowns exists with multiple core cables (s.., two or three 
core cables), but this is not the case; the danger is, indeed, 
leas, though not entirely non-existent. The multiple core 
is distinguished from concentric cable in that the insulation 
of all the condnotors of the former is equally good, and 
secondly, by its much smaller capacity. A cable manufactured 


for 3,000 volts must be able to withstand a teat of 6,000 


volta, and will probably stand still more. The outer con- 
ductor of a concentric cable could not be expected to stand so 

t a strain. It is not easy to reckon the capacity to sheath- 
ing of one conductor of а multiple-core cable on account of 
the shielding effect of the other conductors, The capacity 
would certainly be much less than that of the outer oon- 
ductor of an equivalent concentric cable. If it were, for 


example, only one-fifth, then assuming the dangerous voltage 
limit to be 6,000 volta, the critical length of a feeder 
consisting of a two-core cable would lie between 1,400 and 
2,000 metres. With either a longer orshorter feeder, there would 


Volts. 
10,000 


eer A LA 
— A NN EH H 


HA tt AT NS 


Capacity in m.f. 


a = Terminal voltage of transformer. 
B = Voltage between outer and lead. 

20 Kw. transformer connected to end of feeder; transformer 
supplies 20 up. motor; inductance of motor with cos ¢ = 08 
equivalent to inductance of 270 = w in primary winding. It is 
assumed that cos ¢ = 03 on starting, and that the fuse melts at 
beginning of outer conductor. No load current of transformer = 
34 %. Oore loss = 300 watts = 14 9. Motor is only load on 


ormer. 
Fia. 5. 


tive, in other words a self-induction, which is, of course, 
impossible. For these values A E alone is to be considered. 
The curve in fig. 8 is obtained by constructing the diagram 
for different values of the terminal voltage and plotting the 
results. The abecisse represent capacity and the ordinates 
the tension between outer conductor and lead sheathing. 


— 1E 
— VIA TT TAIN ЕЕЕ 
8,000 tt At tN tt ttt tt 


Fi no fear Кн менн m сисари one of its oon- 
actors at inning. „on the other hand, the len 

of the feeder happens to lie between the limita given ire 
the case at once becomes dangerons, unless, indeed, both 
conductors be switched in or out at the game time, when the 
danger is avoided. 

Now it is possible that in consequence of a short circuit in 
the secondary network, the fuses melt and isolate the same, 
and simultaneously one, and not both, of the fuses at the 
beginning of the primary cable melts, thereby giving rise 
to a dangerous condition. Hence, a yes ud oore cable is 
not absolutely safe from the danger of breaking down if one 
iin "uu take the precaution of inserting fuses of oon- 

соет е MM опшум п» лапе than 
at the end. Concentric cables oak be ч зе ж у їп- 
serting no fuse in the outer, so that only the inner con- 
ductor can become interru 

Considerably more favourable conditions obtain where the 
secondary network at the end of the feeder is loaded. Even 
a very small load is sufficient to obviate a dangerous rise of 
voltage between the onterand leadsheathing, should the former 
become interrupted. Fig. 4 gives curves showing the trans- 
former and outer conductor voltage on the assumption that one- 
tenth of the load is connected to the secondary, and that the 
power factor of the secondary circuit is 0°9. The curves are 
obtained by employing the construction given in fig. 2, with 
the single difference that now o o not only represents the 
no-load current, but the resultant of the no-load and the 
load currents. | E 

From fig. 4 it is evident that the maximum voltage of the 


outer conductor is 8,800 volta, which oocurs with a feeder 
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consisting of about 1 km. of concentric or 5 km. of two-core 
cable. is cannot be considered us. The reason 

why the danger is very much diminished by even а small 
. secondary load is, that the secondary phase-displacement is so 


zmall—(oos ¢ = 0 9). 
Now since a small isplacement diminishes the 
that a large 


d one would su 
weal Шо it. Thi 


ance will be equivalent to an inductance of 270 inserted 
пе primary circuit. Let the power factor at starting 
0:8. 
If the fuse at the beginning of the outer conductor goes 
as soon as the motor starts up, it gives rise to a dan 
condition. The voltage curves for this case are shown in 


pre y 
desoribzd. The a 1 of the feeder are now 
considerably greater than heretofore. For medium distances 
multiple core cables are quite safe, and concentric cables may 
be protected by not inserting fuses in the outer conductors. - 


(To be continued.) 


THE ADVENT OF CHEAP ELEOTRIOITY. 


Ir may be declared without hesitation that in this country 
no progress has been made in electrical engineering without 
the most strenuous efforts on the part of engineers and those 
associated with them. No forward movement of any kind 
can be made without reference to Parliament and to muni- 
cipal authorities. Private individuals cannot undertake a 
pablic service of electricity without the consent of munici- 
palities, lr which they must satisfy & Government depart- 


ivate enterprise, oorporati 

fought, propitisted and cejoled, not always 
the rights and privileges of municipalities are 
threatened, but mainly for the reason that it is not considered 


of things under which private companies and individuals 
could carry out their schemes without let or hindrance, but 
there is a great difference between snch a state of affairs, and 
one where enooursgement rather than repression prevailed. 
We know that it is a common argument with advocates of 
municipalism that electric lighting companies are less inolined 
to extend us treatment to consumers than usually pre- 
vails with municipal undertakings. But the position of 
бру companies ought to be clearly understood before 
mitting such a contention. When London was paroelled 
ош among the various companies, the principle 
was laid down and aocepted, that at the end of a stated term 
of years it would be permissible for the local authorities to 
step in and purchase such u i or part thereof, as 
were in the districts affected. Without anticipating the 
trouble and confusion that will arise when the legal terms of 
provisional orders expire, we should like to point ont that 
there was no sort of rigid monopoly granted to the London 
electrical рр клы, hence we witness in some йы 
of the metropolis the spectacle of three, and sometimes four, 
companies competing against each other. Bat there is no 
instance of a vestry which is carrying on а public supply of 
electricity being in competition with any other authorised 
undertaking. They may be somewhat hampered by havin 
a limited term of years in which to pay back wed 
capital, but their works are not with confiscation. 
. It is this fact which may in a great measure account for the 
companies in London keeping up the prioe of electricity; it 
may be a bad business policy from some points of view, but 
shareholders’ dividends and the short term of existence are 


— 


olf us. 


no doubt powerful factors in the minds of direotors. Incom- 
paring, therefore, a municipal: electrical system and one 

on by a private company, these are matters which 
cannot be overlooked. 

Leaving this aspect of the subject for a moment, however, 
we want to draw attention to the anomalous and curious con- 
dition in which electrical engineering is in this country at 
the present moment. The public supply of electricity com- 
menced more than 15 years ago, but what sort of progress 
have we made? It is true that most large towns possess a 
system of electric lighting, but they are for the most part 
confined to farnishing electricity to shops, hotels, clubs, and 
to the honses of the better classes. Take the case of Brad- 
ford, which possesses one of the most successfully operated 
municipal works in the country. The management of this 
Bystem has been exceptionally „and in the cultivation of 
а motor load there has been a good deal of enterprise and 
skill exhibited. Yet, after an existence of nine years, in 

ite of being the centre of one of the largest industries of 

ө country, it has only an A nie of 94,000 lamps con- 
neoted, and the total capital expenditure does not exceed 
£166,000. Similar remarks could be applied to most other 
towns ; indeed, one may safely say that there is not a single 
comprehensive scheme of electricity supply in the whole 
country. How is it, therefore, that there has not been a 

r degree of development ; it may arise in some measure 
rom the tentative а. hesitating manner in which the 
subject has been taken =P by municipalities, but more than 
anything the oom y high prices have militated against 
rapid extensions, Not for & moment do we wish to disparage 
the municipal management of electricity works; in man 
cases they are, as far as production is concerned, models o 
economy, but we very much doubt whether the organisation 
of a pag acl lends itself to the adequate development of 
so vast a business as electricity supply. In other words, 
there seems to be a limitation to the capacity of a munici- 
pality in carrying out great public works of the nature of 
electricity supply. 

In sena of electrio instr da c 10 lightin а n: 
greater degreeof stagnation even eleotrio lighting. One 
of the first greg ni operated by electricity was 
carried out in the British Isles, and the City and South 


London Railway was the first electric railway in the world. 


Bat in what manner have we utilised this early 5 an 
experience which demonstrated beyond all cavil the economy 
of electricity? Not by giving in all directions the benefits of 
electric tramways, rather have we seen the world benefit by 


.much of our experience, while we in the meantime have 


waited. America with its peculiar oonditions was probably: 


better fitted to utilize this agency, and did so in a marvellous 


manner. Bat it was not altogether due to the freedom from 
legal restraints which a new country frequently possesses, 
for Germany with its 1 form of Government 
and its bureaucratic control of towns is miles ahead 
When one considers the experience and know- 
ledge of our engineers, the readiness of the public to invest 
in sound u some very strong reasons are needed 
to account for the neglect of electricity as an agent for 
working tramway. Sentimental objections against overhead 


system of tramways, but in spite of the fact that Liverpool 
and Manchester have been able to arrive at some working 

ments with local authorities outside the oity 
bo we doubt how far such examples will be followed. 
At any rate, drainage and sewage schemes of joint authorities 
have provided endless struggles and litigation between ` 


One of the most striking results of this delay in equipping 
existing tramlines, and constructing new ones for electrical 
working is, that few of our manufacturers are able to supply 
tramway plant and apparatus, and in most tramway systems 
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in course of construction, a good deal of the machinery is 
being obtained from America. There is more than that, 
however, due to the slow progress, not only in tramways, 
bat in light and power and chemical operations ; English 
electrical manufacturers, in spite of their experience and 
wealth, are infinitely behind American and Oontinental 
manufacturers, and the congequence is seen in the great 
amount of machinery which is being imported into this 
country. It is a little humiliating to our national pride that 
after holding pride of place as steam engine designers and 
builders, we should be compelled to take a lower rank on the 
question of electrical machinery. It is not that our dynamos 
are inferior in design and workmanship to those made in 
other countries ; on the contrary, we believe that our direct 
current plant and single-phase alternators have no superiors 
in the world. But the causes that have retarded the wider 
use of electricity have also prevented the development of 
our electrical workshops, and consequently the demand for 
special plant, such as tramway generators, car motors and 
controllers, finds us ше. It is only to be expected 
that the manufacturers of America, after building 20,000 miles 
of electric tramways, should be in a condition of standardisa- 
tion and able to deliver tramway material promptly. There 
are many consulting engineers and buyers of plant who would 
infinitely prefer to use home-made goods, but they say it 
cannot be obtained, and they are compelled to go elsewhere. 
Probably English contractors may be eventually in a good 
position to supply tramway plant, bat there is a tremendons 
leeway to make up before they can rank side by side with 
foreign competitors. The position is not altogether due to 
faults of our manufacturers; it arises partly from over 
legislation and the development of municipalism. 

The necessity of the moment is cheap power, and only 
by its introduction can our industries hope to compete with 
= of n га a ы the аө gs 8 few 

ys ago, “the subject ought to approached by every 
reeponsible person with a clear шеги that the supply 
of electric power to our manufacturers at the cheapest pos- 
sible rate, by some one and in some way, is essential to the 
preservation of our national power to compete in the markets 
of the world.” We witnessed last year very strenuous efforts 
to introduce schemes which had for their object the supply 
of cheap electric power throughout various districts. Pro- 
bably the most prominent was that known as the General 
Power Distribution Company's scheme, which sought to 
rupply power through a large manufacturing area in South 
Yorkshire and Nottingham. It was strongly supported by 
some and opposed in deadly earnest by other municipal cor- 
porations, 

The conclusions of the Joint Committee are worth repro- 
ducing here, especially having regard to the defeat of the Bill 
on the second reading. Where (says the Committee) suffi- 
cient public advantage is shown powers may be given for the 
supply of electric energy over an area including districts of 
numerous local authorities and involving plant of excep- 
tional dimensions and high voltage. . . . on conditions 
differing in some respects from those im by and under 
the existing Acts .... to undertakers supplying energy 
wholesale to other undertakers . . . . The evidence shows 
that the application of electric energy in the form of power 
to an infinite number of purposes is likely to be in the near 
future the predominant feature . . . .. It does not appear (to 
the Committee) that an undertaking supplying energy in 
bulk at high voltage and in comparatively few mains is, as a 
rule, so desirable for the local authority to acquire as a low 
voltage undertaking with many distributing mains." This 
i8 8 clear ition of the value of the company’s i 
bat in spite of this marked approval the House of Commons 
rejected the measure, not, however, because it did not agree 
with the usefulness of the proposals, but because it threatened 
an attack upon the interest of the municipalities. It was a 
dabions proceeding on the of the promoters of the Bill 
to try conclusions, even indi tly, with municipal interests, 
because it was obvious that Parliament would not sanction 
any scheme which in the remotest way threatened Corpora- 
tion und i We admit the House of Commons 
showed a degree of wisdom in protecting the municipalities, 
because whatever merit a scheme might possess from some 
points of view, it was not altogether desirable if it threatened 
injury to the ratepayers. 

Fortunately the defeat of the General Power Dis- 


tribution Company's Bill, though disappointing no doubt 
to its sponsors, has not deterred applications to Parlia- 
ment for power to generate and distribute electricity in 
various parts of the country, and what is of supreme im- 
portance to the electrical industry, the proposals were received 
with sufficient favour to enable them to pass the second 
reading last week. The schemes in question were to generate 
and distribute electricity in South Wales, in Lancashire, in 
Durham, and on the Tyneside. The South Wales company 
proposes to erect generating stations at coelpits in Neath, 
Pontypridd and Pontypool, and from these places mains 
would radiate all over the county of Glamorgan, and the 
western half of Monmouth. The proposed area of supply 
covers over 1,000 square miles, and embraces colliery dis- 
tricts, steel and copper works. How little progress has been 
made in the district regarding the use of electricity may be 
learned from the fact that only in 16 square miles is there 
any public supply of electricity. The company stated the 
charges for electricity would not exceed 2d. as & maximum. 
Profiting by the experience of the General Power Distribation 
Company, the promoters of these various schemes carefully 
avoided any ls which could be held antagonistic to 
local authorities. The South Wales Bill provided that the 
company shall have no exclusive rights; that no retail oon- 
eumer shall be supplied except by consent of the local 
authority and by incorporation of the Electric Lighting 
Acts; that the local anthority may, at the end of 42 years, 
шие so much of the undertaking as is within their 
istrict at a fair market value, with no addition for 
compulsory purchase, or for goodwill. Seeing that the 
chief objection of the municipalities against previous 
schemes was the possibility of the oompany entering a 
town, taking up the roads and eventually underselling the 
corporation, there seemed to be little reason why there should 
have been much opposition. Yet the feelings of some 
members of the House of Commons were distinctly against 
the proposals, and Mr. Galloway, the member for Manchester, 
speaking on the Lancashire power scheme, said that the 
whole of the local authorities in the district were averse to 
the principle of the Bill. There is no doubt a strong feeling 
amongst municipalities on the subject, but with the powers 
of the company curtailed in the manner suggested, we fail 
to see that any harm will accrue to the rights of municipal 
authorities. Local authorities have a clear right to b» heard 
on the matter, but though there has been much agitation 
both in Manchester and Liverpool on the subjeot of these 
Power Bills, we fail to. see that either of these towns are 
likely to be affected. Probably, if municipalities were 
generally inclined to develop their electrical undertakings in 
а manner similar to what prevails in these towns, we should 
not have heard so much of power schemes. But in consider- 
ing these proposed distribution schemes, one is compelled to 
look at a district as a whole. Mr. Seton-Karr pointed out 
that Lancashire contained 18 county boroughs, 18 boroughs, 
86 urban districte, and 12 rural districts. Of these local 
authorities, only 16 had electric works in operation, and 
supplied electricity only on a small scale, and at high charges. 
In 91 districte, or something like two-thirds of the area 
affected by the Bill, no steps had been taken with a view to 
obtaining powers to carry ont such works. This year there 
was not a single application for a provisional order to erect 
electric works from Lancashire. On no grounds could it 
be said that the demands of the promoters are unreasonable ; 
indeed, those responsible for the South Lancashire echeme 
gave an assurance that they are not asking for any power to 
distribute electricity in et borough or district except 
with the consent of the | authority concerned, and that 
they will agree to any amendment to make this clear. The 
promoters were also prepared to insert a provision in the Bill 
to the effect that whether in bulk or otherwite they shall only 
supply electricity in those boroughs or districts for which 
provisional orders or other statutory powers have been 
obtained. These are eminently reasonable propositions, and, 
having regard to the importance of the scheme, it was ex- 
tremely satisfactory that the various Power Bills passed the 
second reading. No doubt we shall hear a good deal of the 
views of municipalities when the Committee commences ita 
work, but in the interests of the country and of theelectrical 
industry, it is to be hoped that the municipalities will, in 


Tory measure, forego their opposition. We think, however, 


Parliament is at last convinced of the far-reaching 
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effecta of the schemes, as Mr. Bryoe said of all manufacturing 
countries, we were nearly at the bottom in the matter of 
electrical supply, and that was an injury to the amount and 
the cost of production. It also affected the prosperity of all 
industries oonnected with electricity, electrical maohinery, 
for instance, having to be imported instead of being manu- 
factured in this country. Distribution of electrical energy 
on в large scale will do much to minimise this condition of 
things, and we trust that the Power Bills may become law. 
We muy reasonably expect that in the hands of Mr. Ritchie 
and the Oommittee to which Parliament entrusts the Bill, 
the clauses will not be too drastically dealt with. Mr. 
Ritchie intimated that he would only give the measures his 
support if local authorities had a controlling voice as to the 
en in which the Power Company's mains should be 


REVIEW. 


Electric Power Transmission. By Louis. BELL, Ph.D. 
New York: Electrical World and Engineering. Second 
edition. 

The work covers much the same ground as that traversed 
by Prof. Unwin's “ Power Transmission,” with considerable 
additional facts and figures from actual practice, which 
renders it, in fact, what it professes to be, “a practical 
treatise for ical men." 

The first chapter deals with elementary principles, briefly, 
concisely, and from up-to-date views, bat it seems rather 
ont of place to refer to the Olerk Maxwell and Hertz 
theories in a practical power transmission disoussion. The 
practical man generally gets throngh his education and 
work by dealing with things more tangible than ether and 
its assumed properties. The practical units аге very clearly 
explained, and the proposal to adopt a larger unit for force, 
the megadyne, is good, being a unit nearly equal to the weight 
of a kilogramme. | 

On the subject of * conditions of power transmission " the 
author goes into the matters of fuel, water, wind, and other 
sources of energy, and the different methods whereby their 
energy may be transmitted. Fuels such as coal, wood, petro- 
leum, and gases naturally and artificially produced, he con- 
siders with waterfalls as the only souroes of energy worthy 
of serious consideration. | 

Water-power, its utilisation, cost and economy, is most 
fully treated throughout ; to those who dream about harness- 
ing the tides, it would be interesting to note that the author 
puta the matter in an easily understandable manner. He 
calculates that to get 1,000 H P. for five hours, 30 million 
cabic feet of water would require to be stored and handled 
in a pond 6 feet deep and 120 acres area. Tidal power 
might be left out of consideration, but it is usefal to give 
actual figures like these, they have a sobering effect on the 
man with the harnessing proposals. The conditions of 
water-power generation and transmission are very fully and 
fairly stated, with an amount of practical information quite 
unusual. 

Pneumatio transmission refers prinoipally to the Popp 
system in Paris of 2,000 H P.; it is, with the exception of 
a few of the electric power plants, the largest power dis- 
tributing plant in the world. It is interesting to central 
station engineers on this side to read that on the Edison 
supply system, New York, there are 10,000 H. P. in motors. 

A comparison is made between the various systems of 
transmission, both as to first cost and maintenance, and the 
price per unit delivered; the figures given are of American 
origin, во that gas comes ont much higher in cost than it 
does on this side. Under the same conditions of transmission 
for the same amount of power delivered, electricity comes out 
at $38 per H.P. per year, while compressed air gives the power 
for $43, rope, $49. 

Power transmission by continuous current is very well 
treated. Its limitations are properly made prominent; 
^ nothing short of a revolution in commutator building can 
render continnons current available for high voltages "—in 
other words, for long-distance transmission; at the same 
time, for electric traction and for distributing power among 
consumers, continuous current has many advantages. These 
considerations lead to the question of transforming from one 


ourrent to the other, and using alternating for transmission 


and transforming to continuous for distribution. The author 
has given a name to machines designed for converting alter- 
natiog to continuous current and vice versG which does not 
seem very appropriate—“ current reorganisere.” А current 
has no “organs,” like a machine or a body. However, 
under this heading we find classed, commutators (sometimes 
called on this side rectifiers), motor dynamos, and rotary 


‚ transformers. 


The difficulties with all these are fully pointed out ; also 
their uses. It is the first work dealing at all fully on this 
important subject, and we can quite agree with the opinion, 
that rectifiers, $.e., synchronising commutators, аге of no use 
except for small currents, such as in a series of aro lamps; 
all attempts at rectifying large currents variable in amount 
have ended in the scrap heap. The review of the machines 
for converting from one current to another is very interest- 
ing; in American practice they have some experience of 
them, especially for electric railway work, wherein no alter- 
nating motor, single or polyphase, has as yet been suo- 
cessful. 

The chapter on prime movers is not of much value, so far 
as it treats of steam engines there is nothing interesting or 
new. The turbine for water-power is well treated and illus- 
trated, also turbine governors, and the development of water- 
powers is especially well thrashed out; the electrical engineer 
will find much valuable information on these hydraulic 
subjects; of course, the abundance of water-power in 
America makes this branch of engineering of much greater 
importance than it is with us, That promising prime mover, 
the steam turbine, is not mentioned ; this is no doubt due to 


the author confining his work to machinery he is nally 
acquainted with. The same may be said about the vortex 


water turbine, as made in this country; however that may 
be, this work really supplies the best of information on the 
whole question of water-power for electrical generation. 

The organisation of power stations, the main supply line, 
and line construction centres of distribution, and high 
voltage transmission, are all admirably treated, of course 
from American practice point of view, in which pole lines 
figure to a large extent. The pole line allows of the use of 
very high pressures with cheap construction, hence we find 
in America over 50 transmission planta over 10,000 volts, 
11 of them working at 20,000 volts. All American experi- 
ence of high pressure transmission seems to be with pole 
lines, and they have been a success up to 20,000 volts, The 
pole line is not, however, likely to be used to any extent on 
this side, with high pressures. 

The subject of motors is fully and properly dealt with. 
We may quote one sentence used in summing up the relative 
advantages of motors of different kinds, “small motors for 
low speeds, and motors without proper starting appliances 
(and, we might add, stopping appliances) are responsible for 
most of the difficulties now encountered.” 

The book is а large one of abont 500 pages closely 
printed, containing a large store of knowledge and experi- 
enoed information on a subject which is at present engaging 
many leading engineers in its development. 


- CORRESPONDENCE. 


“The Working of Steam Engines under Variable 
Conditions." 


Your leading article of February 9th on the above text, 
and Mr. W. Н. Booth’s comments on Prof. Weighton's 
paper оп “ Receiver Drop,” which appeared in the same issue, 
have stimulated me to fulfil my twice repeated promise to 
write you a letter on a similar subject. 

The art of accommodating steam power to a varying load 
has been practised during the greater part of the nineteeath 
century with just as much success as was necessary under 
the special conditions of its several applications. —_ 

When electricity as a transmitter of energy in bulk 
appeared upon the soene, the conditions became more exact- 
ing, since they demanded a constant speed under great 
possible variations of load. These conditions were effect- 
ually met, in some cases by good governors, and in other 
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е; principally in London, by quick-handed engine 
vers, 
In the meantime Willans was conducting his experiments 
on the steam consumption of steam engines, condensing and 
non-condensing, the results of which he gave to the world in 
his two classical papers read before the Inst. О.Е. in the 
years 1888 and 1893. | 

These two papers throw a flood of light on the economic 
working of steam engines, which has had the effect of 
patting tens of thousands of кп into the pockets of 
nndertakers and consumers of electrical energy. 
, But Willans has left us, and although there are a few 
engineers on whom his labours have not been lost, yet to 
the multitude his conclusions are but as idle talk, a memory 
faded beyond recognition, or distorted into shapes more 
pernicious than those of simple ignorance. 

At this stage the problem of electric traction ЧЫ ав 
upon the scene ; not much of a problem after all, for W 
in theory, and a multitnde of engineers in practice, had 
already not only shown the way but provided the means of 
(ffeoting a complete solution. An electric lighting engine 
only differs from an electric traction engine in that it is too 
good for its work and in that its valves are not usually set 
to take a considerable overload, but with “traction” this 
overload comes occasionally and has to be taken, therefore, 
unless the economy of the engine at oo load be 
seriously reduced, the engine must be fitted with automatic 
expansion. 

he fact is not minimised by the statement (made in 

Birmingham and oonstantly quoted) that a certain form of 
automatic expansion gear gives no better results than 
* throttle" governing, for the Willans law applies to all 
throttled engines; therefore in all throttled engines the 
full lead must be the most economical, and by no Гаи 
сап three-quarter ог half load Бе made the most econom 
But with automatic expansion, provided it be worthy of the 
name, the designer can fix the point of greatest ecomony 2 
where he may choose (within wide limite). He may, in fact 
80 design a “ traction " generating set that at its average load 
the unit shall be generated under conditions of maximum 
economy, and the engine shall still be capable of dealin 
ну with overloads of 25 per cent. above normal f 


But the ordinary British-made traction generators 
are not so designed, for two very good reasons, which, 
unfortunately, cannot be explained in two words. 

Some years ago Messrs. Willans & Robinson were very 
much troubled with the vibration caused by their engines. 


Therefore Captain Sankey set his wits to work uer are 
real wits, and not oolourable imitations), and evolved on 
scientific princi three-crank engi This 


iples the engine. engine 
suis pr alin W. & R. standardised it, and all the 
other small vertical engine builders immediately copied i 
with the result that English high-speed engines (witb, 
think, one or two exceptions) are all three-crank. 
The bearing of this on the present question grows out 
of the mechanical difficulty of applying automatic erpan- 
sion to such engines, in oonsequence of which they are all 
dribbling down to “throttle” governing, and their makers 
try to make out that they give good 

But, de gustibus non disputandum, take this case :— 

In November I invited tenders for an alternatorand engine 
(condensing) to give an output of 800 Kw. and 10 
cent. overload at 130 lbs. pressure, with 28 lbs. of steam 
per nadi at three-quarter load. Here are the results of the 
tenders :— 


BruAM PER HOUR. 


1,н.Р, B. H. 7. Unit. 


A. ove 81:5 315 Sabject to 5 per 
B. 19 ane 312 cent. allowance 
с. 18 29 5 оп test. 


Twelve months ego I, had no difficulty in purchasing an 
engine of half the size which, on teet, gave а steam con- 
sumption of 28 lbs. per KW.-hour at 2 load, co it appears 
that in the course of a year we have lost nd to the extent 
of 10 per cent. merely for the sake of standardisation on 
wrong lines, and that, too, at a time when a great movement 
is taking place to make “lighting” and “traction” 
generators interchangeable. 

. Happily, the Willans engine oan be fitted with antomatio 
expansion, though at the cost of considerable complication ; 


nd the joe, i I believe, by Oaptai 
ses tri Гн Oe 


Engineers in April 1895. 
i ow small was the knowledge on this point 
I ney e the remarks of Mr. John G. 
Hudson, one of the leaders in this country of Corliss engine 
anen Speaking of automatic shaft expansion governor, 


efficiently.” | 

But in the body of the paper Captain Sankey had shown 
that with pure automatio expansion the steam consumption 
was always higher at light loads than with “throttling ” at 
maine loads; Reference to the diagrams acco ying the 


ed by Corliss 5 

The shaft governor reduces the travel of the valve at the 
ваше time as it reduces the period of steam admission, con- 
sequently at light loads the available port area is too small 
to allow sufficient steam to enter the cylinder to produce 
maximum pressure; the result is “throttling,” which 
improves the economy and comfortable working of the 
engine. Bat the iar advantage of the shaft governor 
чш disappears when it is used to driye a valve which 
con both the admission and the exhaust, for under such 
circumstances it increases compression (and compression 
always increases steam consumption), thereby raising the 
initial preesure up to or above boiler pressure. 

We therefore come down to this conclusion, that the most 
perfect form of expansion gear for a steam engine working 
with variable load is attained with a shaft governor in оош- 
bination with a valve controlling only the admission of steam 
to the cylinder. But in the great majority of modern steam 
engines employed in the generation of „ we 
5 two cylinders, one high and one low 

some engineers employ one valve to control the admis- 
sion and exhaust of both cylinders, and seem by their utter- 


ances to be living in a state of blissful ignorance as to the 


reason why their automatio Pw results are no better 
б 


than those they obtain with ottling." | 

I have already dealt with the high preasure cylinder, and 
have quoted Oaptain Sankey’s paper, which places the facts 
outside the region of controversy; 
low pressure cylinder, in connection with which the practice 
of engineers has been extremely diverse and generally 


wrong. 

Those engineers who havedesired to pose as ultra scientific, 
have specified that the automatic expansion gear should 
control the cut off of the low as well as of the high 
posan; others have fixed the out off arbitrarily, and some 

ave nearly hit the bull’s eye. 

The true solution of the problem has now been found, as 
ane out in your leading article of February 9th, by Prof. 

eighton,of the Newcastle College of Science, who has made 
an exhaustive series of experiments on this subject, and has 
given us the benefit of them in his paper on “ Reosiver 
Drop,” which necessarily covers the whole ‚ because 
“receiver drop" is governed by the cut-off in the low- 
preesüre c linder : 

Prof. Weighton's conclusion is most concise, and is as 
follows :—“ An examination of the whole of these results 
shows that the one and only factor which affects materially 


the cut-off of maximum eoonomy in any one of the cylinders. 


have now to turn to the 


N 
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following the high prese cylinder is the ratio between the 
таа нп саш the immediately preceding 
cylinder.” 

Taking the ratio of the cylinders в, Prof. Weighton brings 
out the Kernel of his resulte in this formala— 


p x Best cut off _ в +66 
Stroke 6°6 


The most curious feature of the pa 
auy theory to acoount for the t; probably Prof. 
Weighton thought that it would be safer to remain under 
the шр shelter of his facta than to e himself to 
the fire of his critical audience on the open plain of theory. 
Nevertheless the explanation does not appear very difficult. 

_ It is obvious that the pressure in the receiver must always 
be less than the terminal pressure in the high pressure 
cylinder; it follows, therefore, that the capacity of the low 
pressure cylinder at cut-off must be at least equal to the total 
volume of the high pressure cylinder, for if it were less than 
hist amount, it Tu d par ec add 5 as the 
аз ahr cylinder ex ; е receiver pressure 
the 


is the absence of 


igh 
1 rise above the terminal pressure and form s loop on 


On the other hand, if the capacity of the low pressure 
cylinder at cut-off were much greater than the total volume 
of the high the pressure in the receiver would fall 
considerably, producing а serious drop at the toe of the high 


Pr The effect of this in the extended card is to take a large 
area out of the figure, as is shown in Prof. Weighton's 
diagram, No. 11. Of course, there are a few people, inclading 
the Engineer, whose theories will withstand any amount 
of dynamite in the shape of facts; if their theory demands 
that the earth should be flat, then it is flat, and will remain 
flat so long as they live; to them, receiver drop or free - 
sion is of no moment, because the energy is transformed into 
heat, and in a heat engine, of course, heat must reappear as 
energy. The trouble is caused by the simple fact that it 
does not always reappear, in spite of the “ must.” 

It is all very well to call a steam engine a heat engine, and 
во it is, theoretically, but in practice it is a pressure engine, 
and lost cannot be recovered except in an emaciated 
condition, Theoretically, there should be no drop between 
1 receiver; but a steam engine has 
internal friction, therefore there must always be sufficient 
difference of pressure between terminal and exhaust 
to drive the engine, otherwise some length of the cylinder 
would exist for no useful that is to say, it would 
measure the steam without getting useful effect ont of 
it; consequently, designers of steam engines never try 
to come nearer to theoretical perfection than a difference 
of from 3 to сер паге inch between terminal 
решо and exhaust. The drop to the receiver should be 

on the same iple; anything more is unnecessary 
and uneconomical, the actual drop being, of course, dependent 
on the size of the cylinder oom with the size of the 
engine, or, a8 Prof. Weighton puts it, “ the ratio of the low 
pressure cylinder to the high pressure.” As some drop is 
necessary, it follows that the volume of the steam exhausted 


from the high pressure will be increased in the receiver, and. 


consequently the capacity of the low pressure at ont-off must 
be increased beyond (ha total ‘volume of the high pressure to 
enable it to measure off this апу, 
It is at this point that Prof. Weighton’s experiments 
«ше in, the best results being given in the following 
e :— 


1 2 3 
ты erlinder cam ig eder Вей cut on in  , Best cut-off 
, Best cut-off 
E itv. inches of stroke. Btroke. 
R . 
2 195 104 1-28 
2-195 1 128 
2196 1 128 
2195 104 131 
2195 107 131 
2296 10 1:376 
2 396 11 14 
486 63 172 
504 68 185 
11:00 44 "T 


Ie should be noted, although it is not mentioned in the 
peper, that column 8 gives.the capacity of the low pressure 


at cut-off in terms of the volume of the high pressure ; thus 
we find that with the ordinary low ratio of electric lighting 
engines an increase of 80 per cent. gives the best result. 

Some years ago, when testing the Dover electrio lighting 
engines prior to the official test by Prof. Kennedy, I o 
results exactly coinciding with those of Prof. Weighton, but 
the experiments were not so comprehensive ; they were, how- 
ever, sufficiently conclusive to enable me to fix the cut-off in 
the low preasure of the “ Universal ” engine. 

It is interesting to note how science makes for simplicity ; 
we now know of a certainty that the most perfect engine 
for variable loads is one in which all the valve motions are 
constant, except that of the high pressure admission valve 
which controls the power and speed of the engine, and that the 
simple automatic shaft governor throttling the steam at 
light loads, with the same effect as Captain Sankey's com- 
bination of automatic expansion gear and throttle valve, gives 
better results ander extremely variable loads than the most 
срео and complicated Corliss gear. 

here is one other point which is worth consideration ; it 
is very well set out in the following extract from your 
article of February 9th :— 

Looking at this question from the standpoint of eleo- 
trical traction or power distribution generally, with the wide 
variations in load which are found to be so inimioal to economy, 
it would appear that the high расе cylinders of such 
engines ought to be made fairly large in order that, by the 
rule given by Prof. Weighton, their low pressure cylinders 
may have a late ont-off. Thus a ratio of 8 : 1 would give, 
practically, a cut-off at one-half the low preesure stroke—a 
result that has not been far missed as the finding of general 
experience.” 

With Oorliss valve gear it is a simple matter to fix the 
low pressure cut-off at half-stroke, or earlier; but with 
ordinary positive gear difficulties are encountered. In 
designing the Universal engine I could not obtain the 
desired low pressure diagram with an earlier out-off than 55 
to 60 per cent., therefore I had to adopt so low a ratio as 
2°25 : 1. The result has justified the means, and has 
shown conclusively for the fortieth time that the steam 


engine understands itself better than do any of its designers. 


John S. Raworth. 
February 27th, 1900. 


Electrical Engineering in H.M. Navy. 


I can furnish An Electrical Engineer" with a reply to 
the question he asks in the ELECTRICAL Review of 28rd 
a. vir, “Why is electrical knowledge so small in our 

avy?” 

The Admiralty are pursuing the ваше course, the time- 
honoured course, which they pursned with the medical and 
the marine engineering professions, and with the same result. 

It took their Lordships something like half a century to 
discover that the surgeon had ceased to be the barber, or 
the leech, that he had been at the time of the Restoration ; 
that he was now an educated man, with the best scientific 
knowledge of his time at his disposal; and so only bad bats 
joined the Navy, men who wished to get out of England for 
Various causes. 

Gradually, under the preasure of not being able to find 
surgeons enough, their Lordships surgeons’ 

ievances, and gradually, very ually, the medical pro- 

ession have taken their proper position and status. 

It was the same with engineers. Their Lordships made 
the engineers, on board men-of-war, a class apart, badly 
paid, badly messed, and generally looked down upon; and 
they got what they asked for—not always the cream of the 


fession. 

Gradually—very gradually their Lordships have been 
foroed, by the same methods, as with surgeons and others, to 
redress some of the engineers’ grievances. 

A fleet engineer actually ranks now with—and after—a 
post captain, and wears four golden stripes on his arm, and 
the fleet engineer of to-day is the chief engineer of 20 years 
ago. Farther, their Lordships, or Her Majesty, have 
actually bestowed a knighthood on the head of the naval 
engineering profession. | 

at, notwithstanding all this, the old feeling still oon- 
tinues to a large extent. The executive officer still looks 
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upon the engineer officer as of a lower caste, and hence their 
Lordships do not obtain all the brains they otherwise might. 

Bat with electrical engineering their Lordships have broken 
their own record. | 

They have left the profession out altogether. The sol 
representative of electrical engineering in a man-of-war 
occupies the proud position of engine room artificer, a chief 
petty officer, ranking with chief boatswain's mate, chief 
gunner's mate, &c., and after—very much after—the junior 
naval cadet. 

The electrician at Portemouth Dookyard, who was stated 
to have designed the Admiralty dynamo, the деше 
pattern switchboard, &c., was а few years ago, I understand, 
а promoted shipwright. Of course all these things will be 
righted in time, but it will probably be a very long time. 

A revolution has taken place in the method of propelling 
ships during the past 40 years, but the change in the 
personnel has not yet followed. : 

In Blake's time the crew of the ship worked the ship, and 
only fought in case of necessity. The soldiers were passengers. 
Gradually as the English navy developed this passed away, 
though it survived in the sailing master until about, 30 years 
ago. Gradually the fighting element came to take a pride 
in being able to handle their ships under sail as well to fight 
them, and naval officers in Nelson's and Hawke's time were 
as proud of being good seamen as of being good fighters, and 
it was owing to the splendid seamanship of some of the old 
sea dogs that their most brilliant victories were gained. 

But the seamen of those days were the engineers of those 
days, and very skilfal engineers too. The wind was their 
physical agent, and the sails their engines. 

Now that sails have gone and that the modern man-of-war is 
one mass of engines, the engineer is the important man, and 
the sooner the executive learn to take as great a res in 
handling the engines as they did the sails in the old time, 
the better will it be for all in the day of battle. 

There was a striking proof of this at Santiago. Ceivera 
nearly escaped because the executive did not know bow long 
it took to get steam up in cold boilers and to couple engines 
together. No old sea dog would have been caught like that. 
Minutes would have put every stitch of available canvas on 
a ship, where houra were required with steam. 

Our American cousine, in their usual practical fashion, 
have grasped the situation at once, and Engineer-in-chief 
Melville is now а commodore, the second highest rank in the 
American navy. | 

The same thiug has to come on this side, and it will come 
no doubt—in the sweet by-and-bye. And after that the 
Admiralty may think about the possibility of some day pro- 
viding an electrical branch. 

Meanwhile there are many electrical problems to be 
worked out on board men-of-war, and they require the best 


knowledge and experience the electrical profession can pro- 


duce for their solution. 
Sydney F. Walker. 


Penalties on Contracts. 


Мау |I point out that ratepayers will gain nothing in the 
end by the enforcement of penalties incurred by contractors 
for non-delivery within a given time, beyond the legitimate 
hastening of work, so far as it may be practicable. 

Any penalty which is really due to bad management on 
the part of the contracting firm, will be paid by that firm, or 
ita shareholders ; but any sum beyond that which is incurred 
through causes which are unavoidable, and which are common 
to the whole of the trade, will eventually be paid by the 
whole of the buyers of that particular kind of apparatus. 

Even the ratepayers of the town whose Council succeeds 
in penalising a contracting firm to a considerable amount, 
will themselves repay the whole of the penalty, though they 
may never do any more business with that particular firm, 
and even if that particular firm should go out of the trade. 

There is only one paymaster, the consumer or the rate- 
payer, for all apparatus used by Corporations in their elec- 
trical supply business; and though the payment may be 
disguised, and may be difficult to trace, it is paid by him or 
her collectively in the end. 


Bloomfield Oresoent, Bath, 


. 


Sydney F. Walker. 


City and South London Railway Extensions. 


We notice in your issue of the 2nd inst. that you have a 
short article on the opening of the extension to Moorgate 
Street of the City and South London Railway. It may 
interest уоп to know that the signals are worked on the 
principle of Spagnoletti’s electrical locking block, by means 
of which it is impossible for two trains to get on the same 
section together; and we are now fitting up the Central 
London Electrical Railway with the same syetem. The 
Metropolitan Railway has been working on this m for a 
number of years; and owing to the success which has been 
obtained with it, the system is beginning to be adopted by 
up-to-date railway companies. 

We have also carried out the electric lighting of the three 
new stations, using the 500 volts generated from the com- 
pany's power hone. 


March 6th, 1900. 


[Reply to N. О, W.—The list of stock sizes of oommu- 
tator bars to which yon refer, was printed in the ELECTRICAL 
Review, Vol. 41, p. 885; correspondence relating to this 
subject will also be found on pp. 113, 149, 180, and 209, of 
the same volame.— Ens. ELEC. REv.] 


J. E. Spagno'etti & Crookes. 


PRESIDENTIAL ADDRESSES. 


THE average individual, who has to listen to them, will 
cordially agree with the President of the Manchester Branch 
of the Institution of Electrical Engineers when he states 
that presidential addresses are too many, that they should be 
curtailed, and the time more usefully oocupied. 

Сап it be supposed that engineers are eager to be deluged 
with reviews of past work, forecasts of future prospecte, and 
dissertations upon things in general, representing the views, 
not of the profession as a whole, bat of individuals ? 

Many a paper, of small importance in itself, has led to a 
most valuable and interesting discussion, in which all who 
are so inclined can take part; but a presidential address is 
like a sermon, in that, however distasteful the speaker's 
views may be, one cannot with decency reply thereto on the 
spot. By all means curtail the address, or—treat it like 
other papers, and discuss it ! 

In this connection we wish to draw attention to the time 
wasted by the reading of papers in general. Surely it would 
be far better for members to study these at their leisure, prepare 
their remarks beforehand, and devote the whole time they 
are assembled together to the discus:ion—which, unlike the 
reading of the paper, cannot be carried out elsewhere. 
The paper might be read in abstract by the author, as an 
introduction to the debate, and, of course, exceptions must be 
made where numerous riments illlustrate the subject; 
but we think that the majority of members, especially those 
who come up from the country to attend meetings, would 
heartily appreciate this course of procedure— which, indeed, 
we believe is already in force at some places. 

Returning to Dr. Edward Hopkinson's address, we note 
that in his view there is no evidence that work is done more 
cheaply in America than in this country. Bat it is admitted 
that the American workman accomplishes somewhat more in 
а given time, and is in receipt of higher wages; the net 
result is not the same, for it follows at once that capital 
charges bear a smaller proportion to the total cost of pro- 
duction. The conditions in a factory are analogous to those 
in an electricity works in this respect ; the higher the load 
factor of the plant, the less are the fixed charges in propor- 
tion to the total. 

If American workmen worked shorter hours than English 
workmen, this gain would be neutralised ; the President went 
on to ascribe the larger output of the former chiefly to their 
higher culture and wider mental horizon," and stated that 
as workmen were better educated they worked shorter hours. 
The fact remains, however, that American workmen, in spite 
of their alleged refinement, work far longer hours than the 
English. This not only upsets the President's argumenta re 
greater refinement—greater output—shorter hours, but 
strengthens the above oonolusion ing the “load 
faotor" as the cause of cheapness, 
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Due emphasis is laid on the necessity of standardisation 
and of the use of antomatic machine tools ; the former, it 
is suggested, might be bronght sbont by impressing ita 
importance upon technical students during their college 
career, While the adoption of the metric system might be 
hastened in the same way. The suggestion may be 
not without value; but the effecta of this procedure 
would certainly not be apparent until the said students 
attained to positions of responsibility, which would delay the 
desired consummation for a good many years. 

The address winds up with a proposition which can 
only be regarded as utterly impracticable and undesir- 
able; to wit, that all British engineers, civil, mechanical 
naval or electrical, and (we presume) sanitary an 
mining, should be combined in one great Institution, 
with а great central house and library, and similar 
branches in the chief centres of industry. That such 
a suggestion should be put forward in these days of 
specialisation, when по man can hope to keep in 
touch with more than a very limited range of 
subjects in his own profession, is a matter for 
astonishment. What possible advantage could the various 
branches of the engineering profession derive from the com- 
bination? There would have to be ав many separate papers, 
as many separate meeting-rooms, journals, organisations, &c., 
as at present, for it would be absurd to treat the whole body 
of members without discrimination; nor do we believe that 


the burden of subscriptions would be lessened. To distribute 


the Proceedings of the whole Institution to each member 
would be sheer waste of time and money ; bat few, even now, 
can afford the time to thoroughly study the Proceedings of 
their own special branches, and the proportion of members 
who took an interest in all the Proceedings would be 
infinitesimal. Truly, we cannot but think that the idea is 
beyond the region of praotical possibility. 


—— 


FIRE AT THE MAIDEN LANE ELEOTRICITY 


Paox the which have obtained circalation both in the Press 
and out of it, it might have bsen imagined that the fire which 
ocourred at the Maiden Lane station of the Charing Oross and Strand 
Electricity Sapply Oorporation on Saturday last had left the works 
practically gut causing the maximum of inconvenience to con- 
pumers; an inquiry on the spot, however, showed that the true state of 

s was very different from what we had at first supposed. That a 

deal of damage to machinery and so forth has been done, and a 
certain кар inconvenience has ben caused to consumers is 

at ¢ 


a true, in which Mr. W. H. 
hell, the corporation’s engineer, and 


ae eig Ori pei er Ager lately been running the Maiden 
or 24 hours a day, the Lambeth station rendering ser- 
vice as it was needed; but since the conflagration this has been 
reversed, and the Lambsth station has been running continuously. 
At Lambeth there is а Pant ср of 6,000 Kw. (shortly to bs 
increased to 9,000 xw.) and this has been of great assistance in 
tiding over the mishap period: the large sub-station at Short's 
Gardens, which receives current from Lambeth at 1,000 volte, has 
13100-xw. Siemens motor generators running on one floor. When 


evidence that the was an electrical one. 
Оа Friday night the Maiden Lane station was running as usual. 


veran station м ч 0 at — te m ith cont the 
tension supply was altogether e t neer 
noticed e in the boiler room; coming up later over 
the top of the cables smoke was smelt and seen issuing from the 
basement. Just here the cables come in from the Strand, and sre led 
up in a brickwork protection through the floor to the back of the 
switchboard in the engine room. The resident foreman examined 
the steam dynamos, and there was no overloading, everything was 
ranning э smoothly; but immediately thereafter flame was 
bursting out brightly from the basement referred to. Those then at 
work shut down the machines and retired in haste for personal safety. 
The main switchboard cables running through this basement formed an 
excellent flue for the hot gases, and they burned with remarkable fierce- 
ness. They were vulcanised bitite, and lead-covered and armoured 
jute cables. There was not a vostige of insulation left anywhere, the 
wire being perfectly clean. The fire summons was given at about 
1.50 a.m., and when Mr. Patchell, whose residence is in communics- 
tion with the place by telephone, arrived an hour or two later on his 
bicycle, the network was immediately disconnected and Lambeth 
station set to work, with the result that current was on again’ by 
9 o'clock in the morning. 

Everything radiating from Maiden Lane had been short circuited, 
pb Rep та e appt т 
porary connections, and a supply of ca w e in 
stock came in very handy for kal, purpose. i 

Thirteen 110-kw. motor generators and three 110-xw. steam 
dynamos were damaged by the fire, and of these four of the former 
and two of the latter were, after some amount of coaxing, got to run. 
With the utmost urgency some of the machines were “dried out,” 
and, in fact, were supplying current by Saturday night, when all the 

rincipal baildings connected to the corporation's system were 

hted. From that time new machines have been adding, and by 

the time thess remarks appear in print everything will be practically 
in normal workiog order with temporary connections as indicated. 

Those who are familiar with the work of supplying current in the 
metropolitan districts will at once appreciate the diffi-ult position in 
which the company has been placed by this unfortunate occurrence, 
and what a great deal of extra work and worry has fallen upon Mr. 
Patchell and his staff. It must have been a source of great satie- 
faction to the company's board and shareholders to bs so admirably 
brought through a trying time without sacrificing in any way 
that excellent reputation which the Oompany has secured among 
consumers throughout its district. The forbearance which con- 
sumers have shown during the past few days must be regarded as 
an additional tribute to the excellent relations which exist between 
the Oharing Oross Company and ite customers. 

The company's official account of the fire which has baen placed in 
circulation states :— 

" Oonsiderable damage was done to the works, which, however, is 
substantially covered byinsursnoe. The only ребра of our districts 
which чаг iy pur uud affected was the southern district, and that 
in effect only for & few hours. The board met immediately and gave 
instructions to the staff to use every effort to prevent, as far as 
possible, any stop of thesupply toour customers. The work was 
во satisfactorily Ав Узб that on the same afternoon we were able 
to supply the theatres and several other large buildings, and by 
to-nizht we are practically ready to take up the usual work of the 
company... . . The board wish tc testify to the untiring energy of 
the secretary, Mr. Seale, and the engineer, Mr. Patchell, and the other 
members of the staff, in this emergency.” 


LEGAL. 


Hawkzs v. Layton Ursan DisTRIOT Councit. 


Tum case of Hawkes v. The Leyton Urban District Oouncil was 
heard by Mr. Justice Buckley, in the Ohanoery Division last week, 
t being an action by the plaintiff, Elijah Hawkes, for an injunotion 
to restrain the defendants, their servants, and agents, from carrying 
on their electric supply works at tone, so as to cause a 
nuisance by noise and vibration to the tiff as owner and cccupier 
of premises in the Oathall Road, Leytonstone. There was an altern- 
eid claim for damages. The facts sufficiently appear from the 
udgment. 

Mr. Justice Bocxrsv said that the plaintiff was the owner ofa 
house in which he resided in the Oathall R ad, L»ytonstone, and the 
action was brought by him for an injunction to restrain the defendants, 
the Urban District Council of Leyton from carrying on certain electric 
supply works within the district, so as to causea nuisance by noise 
or vibration to the plaintiff. The plaintiff gave evidence as to the 
actual existence of vibration and noise to a very considerable extent, 
and the evidence satisfied his Lordship that there did result in the 
operation of the defendants’ works such an amount ‘of noise and 
vibration as amounted іп law to a nuisance. The defendants admitted 
that at the date of the issue of the writ down to July last the works 
were so carried on that there was a nuisance created, but they 
insisted that the alteration which had been made at the works | 
the result of remedying it altogether. The plaintiff, however, gave 
evidence that the nuisance had gone on down to the present 
time. Various other witnesses from the neighbourhocd also 
spoke as to the existence of noise and vibration caused 
by the defendants’ works. When defendants’ counsel got 
up to open their case, his Lordship suggested that he wanted to hear 
evidence that the noise and vibration did not occar. Their counsel, 
however, indicated that he was going to call scientific evidence to 
prove that the circumstances were such that it could not occur. In 
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the first place, they called Mr. Dugsid Clark, who went down to the 
locus in quo on Februsry 24th. That gentleman said be 
various teats, and took with bim instruments to detect hori and 
vertical vibration. Mr. Olark said he was ratisfied there were no 
boriz^nts] or vertical vibrations. He also said that he applied other 
tests by putting bis ear to the floor, and soon, and the result was that 
he did not bear any noise. The witnese also id that he bad applied 
no tests at all ss to the existence of aerial vibrations. The result of 
bis evidence, therefore, was that the defendante plant could 
be so run that a person could not detect borizontal or vertical 
vibration. That was the result of the whole of his evidence. Mr. 
Olark left the place about 9.30 p.m.. and about 3am. there was 
agsin extensive noise and vibration. The defendants bad not met 
that at all, and had called no one to show what was the state of 
things at the time, and bad done nothing to show his Lordsbip 
that the plaintiff's-atory as to that was not credible. His Lordship 
then referred in some detail to the evidence given by some of the 
defendants’ engineers, and said that he had come to the conclusion 
that the gas engines in the defendants’ works required vory carefu 
watching to prevent them becoming a nuisance. Steam 
much better than gas engines, but the defendants seid that to 
the gas engines by steam engines would be very expensive. It 
appeared tbat the demand for the electric light in the neighbourhood 
was large. The extension of and additions to the defendants’ worke had 
been made because a larger supply of electricity was required than 
the undertaking could furnish. The defendants were пот working 
close to their foll capacity. They were not going to ор their gas 
engines, but bad ordered more steam engines. The state of things 
therefore was that the defendants would continue to use the 
engines, which would be supplemented by steam engines, for wb 
additional buildings were being erected. The plaintiff having proved 
that a nuisance was caused by noise and vibration, were not the 
defendants, in the circumstances, threatening to continue such a state 
of things? ‘His Lordship thought they were. It was part of the defen- 
dants’ case that their works could be carried on so as not to create a 
nuisance. When Mr. Dugald Olark went down, care was taken that 
the plant was run carefully, and as long as Mr. Olark was there 
there was notbing wrong at all. Soon after he went away, however, 
there were explosions. It a to him that he was bound to 
о. = injunction in the terms of the writ to restrain the defendants 
so carrying on their works so as to cause a nuisance to the 
pi laintift by noise or vibration. He accordingly granted a perpetu 
ann pa those terms, and ordered the defendants to pay the costs 
ө acti 
His Говрвнтр suspended the operation of the injunction till April 
9th to enable the defendants to consider what could be done to remedy 
the nuisance, the defendants undertaking in the meantime to stop 
the “back firing” in the exhaust pipes and explosions as far as 


possible. 


Hi 


Р. 


Nationa, TmLuPHONE Company, Lrurrmp, v. Evans. 


Ox Friday last this action was entered for trial before Mr. Justice 
Grantham and a Queen's Bench spe cial јату 

Mr. J. Compton Smith appeared dio e plaintiff company, and Mr. 
F. Dodd for the defendant. 

Mr. Courron Surrg said bis Lordship would not be troubled with 
the trial, as terms had been agreed upon between the parties, though 
it would not be necessary to read them in open Oourt. He asked his 
Lordship to make an order that £50 paid into Court should be handed 
over to the plaintiffs, and that proceedings should be stayed. 

Order accordingly. 


BUSINESS NOTES. 


The Copper Market.— Mesers. Н. R. Merton & Oo.’s 
circular relating to copper in February shows that while stocks have 
increased by 1,655 tons, prices bave advanced from £71 5s. on the 
first of the month, to £74 15s. at its close, altbough there bas been 
a falling away of 2 6d. per ton since tbe 15th of the month. 
Deliveries during February have totalled 23,272 tons, a total that bas 
been excreded only once since April, 1898. This high total is chiefly 
due to leger shipments from North Amerios, the total from this 
quarter of the world being 13,027 tons as compared with an average 
of 9,800 tons for the preceding 12 months. The shipments from 
" other countries ” only totalled 3,141 tons, and are below the a 
Deliveries in February have reached a total of 21 ‚117 tons, and in 
addition 500 tons have been shipped to New York. The total 
deliveries are therefore 21,617 tons, and stocks have increased from 
21,927 tons on January 9106 to 22,982 tons on February 28th. 


High Tension Switches and Fases.—Messrs. Veritye, 
Limited, write to us from Aston as follows :—“ the recent 
death of one of the Blackheath and District hting 
Company's engineers reported in your paper, we note from evidence 
given at the inquest that hat deceased met 1 death by coming in contact 
with one of the high tension switches, the live parte of wbich were 
exposed. We consider it useful to mention, for the benefit of all 
concerned, that we have developed a system of bigh tension switches 
and fu-es (Verity & Bteele's patents) for use in central and sub-stations, 
which offer abs: lute protection and sefety under all conditions of 
workin ада that by their use a recurrence is the above sad accident 
wonld be well nigh impossible." 


Electrical Wares Exported. 


Wzazk ENDING Fes. 287TH, 1889. 


Amsterdam . Value £100 
Auckland - .. ) 086 
Bombay 55 
Boulogne ks a "E 61 
Buenos Ayres. Teleg. mat, .. 821 
Calcutta en ee ee oe 1,186 
Cape Town .. T oe .. 898 
Christiania .. = e» ex 90 
Coloinbo К . 185 
Delagoa Bay. Teleg. mat. „ « 338 
Durban А es 62 
m Teleg. mat. 6% .. 117 
East London si vs sa 77 
Fremantle .. 5% E seo 297 
Genoa ee ee ee 195 
Gothenburg eve oe e 21 
Hamburg а m . 300 
Hobart ея И © „ 128 
Hong Kong. ee oe ee 18 
Liban ee ee ee ee 60 
Malaga E "ES x T 45 
Malta ee ee ГҮ) ee 60 
Montreal „ 2 oe é 61 
Ostend oe ae ее °з 119 
Penang T e © 9s 18 
Perth. eo ee өө 50 
Port Elizabeth vs a 40 
Rotterdam. Teleg. cable „„ 21 
8t. Petersburg T 11 
Teleg. mat. 829 

Stockholm. Teleg. mat. .. 180 
Sydney d ee 29,565 
р Teleg. mat. A ee 206 
Vera Cruz .. is is 18 
Wellington . 651 
Teles. ma ee 2,090 

Yokohama E eo 476 
Total e? 818,177 
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Adelaide . Value #86 
Alexandria. eleg. cable 
Amsterdam .. T 

Ban gkok ee ee ee 

Boes. Teleg. mat. 5% ee 
Bombay... aie 
Bremerhaven. Teleg. cable mn 
Buenos Ayres. Teleg. mat. .. 


utta ee ee 
LU Teles. а п: е ee ee 
Colombo oe 


Tel 
Copenhagen. Tele "cable 
Durban log. 


East London s аё ee 


Fremantle .. T se 
Teleg. mat. ve 

Gibraltar. Teleg. apparatus. .. 

Gothenburg. Teleg. woe 


Hai hong ee eo ee 172 
Hal fax ЕЖ 1 ee ee ee 10 
Hamburg ae Vs 56 
Teleg. met. a .. 300 

Hong Kong.. vi .. 218 
Launceston эз ee es 60 
Malta .9 ee ee ee aa 
Melbourne. ee "I өө 268 
Mogador 44 
North Atlantic. Teleg. cablo.. 1,380 
Ostend ea РЕ 118 
Otago ee ео 126 
Paris . £9 
Pern ambuco. Tel cable . 9,000 
Port Chalmers. 96 42 
Rio Janeiro eo 203 
Santos e "s sè T 80 
Shanghai .. 255 
й Teleg. mat. . 299 
Singapore, oe mak . 180 
Sydney - .. 535 
Trinidad » 94 
Wellington. Teleg. met. ee 48] 


Total ee 


Foreign Goods Transhipped. 


Malaga. Elec. light apprs. Value £280 | Gothenburg. Tph.apprs. Value £425 


Electrical Wares Experted. 


Wir mme Man "71H, 1899. 


Adelaide eo Value £938 
Alexandria .. ә x $a 18 
Amsterdam.. ee ee ое 142 
Boulogn е ee oe ee 42 
Bremen. Teleg. mat. - T 80 
Buenos ауе ee T .. 168 
Cadiz "M фа ex 10 


Calcutta ee ee ee ee. 201 
Cc d e We 13 
Christiania . ee ee ee 25 
55 28 "T сж а 41 

п п AR è .. 168 
Dels en E >. 206 


Durban: Teleg. mat, - А 117 


East London А ks .. 1,099 
Gibraltar . 259 
Teleg. instruments 1,580 
Gothenburg oe ee 70 
Hamburg .. oe ee . 140 
Hobart ee ee oe oe 187 
Kobe we ee e» 9. 2,842 
Launceston 86 oe ee 98 
Lyttleton .. a T" ө“ 25 
elbourne .. Pe és . 261 

" Teleg. mat. e 946 
Penang vk Ws oe 5% 20 
Perth ee ee ee 178 
Port Chalmers ee T "T 81 
Port Blisabeth .. "ES ^. 1,617 
Teleg. mat. 778 

Port Said ee 187 


Rio de J aneiro. Teleg mas. .. 881 
Rotterdam. Teleg. mat. 3 86 
Santos. Teleg. mat. ee 118 


"rove heel iR i ee i 

5 e © ma T 1 

.. 286 

Wellington . 148 

" Teleg. mat. . 298 

Total  .. £18,219 

Foreign Goods 

Durban. Teleg. mat. Value £29 
Rockhampton. Electric light 

apparatus .. ae T n 

Total . 


ee £100 | 


Bankruptcy Proceedings. 
Frederick Me 


Win anba Man. бти, 1900. 


Adelaide en ee oe Value A964 
Amsterdam ce T - 60 
3 : . T 
zores eleg. mat. Pa 2,194 
Bombay T T 
" Teleg. wire és . 108 
Buenos Ayres. Teleg. mat. .. 198 
$i Aper "m . 186 
ita 200 
Calcu . 301 
Christiania,” ‘Teles. wire ёе 21 
Colombo .. 818 
Copenhagen, Teleg. cable . 289 
н Teleg. wire 
Demerara ee oe eee e. 
Durban . oe 
99 Teleg. mat. oe фе 
Н Teleph. mat. . . 
East London T - "T 
Ghent oe ee ee ee 
Gibraltar ` . 
Gothenburg. Teleg. wire 
Halifax 


РА Teleg. cable .. 1 
Hamburg Vs 
Kobe. Teleph. cable ee 
Mauritius .. ee T ee 
Melbourne . 


н Elec. cable i 
" А Teleph. cable 


Os ee 
Port Elizabeth. Teleg. mat. oe 
Rio Janeiro ee 
Rotterdam. Teleg. mat. ee 


Saigon - ee oe 
Singapore. oe . .. 298 
8 A T РЎ ee . 1,698 
Меш TM А ee T c 
n. ee ee 4 
Teleg. mat. . 84171 
Yokohama . oe .. 560 
Total . 2195,53 

Transhipped. 


Malaga. Elec. light mat. Маза £86 
Rio Janeiro. Elecl. mat. 
Trinidad. Teleph. mat. 


57 
65 
Total .. £208 


‚ Clectrical engineer, White Horse 


against 
— Boar Lane, Leeds, on his own petition. 


before Mr. Registrar 


Helen's Place, E. O., applied to pas 


(with the exception of £40), by the 
interest in the Bowen and the Bowen- 
ts. Under examination by the Official 


accounts showing gross 

£67,905 10s. 8d., Ай зей та 
debtor's estimated value of b 
Willan electric lamp 


paten 
Receiver, the debtor said that about December, 1895, he purchased 
for £450 the inventor's interest in the “ Stein electric lamp,” and 


зь a 
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pes They endeavoured to develop the “ Stein " and the “ Bowen” 
pé with the intention of disposing of them to a company, but in 
1898, after having expended about £3,136 on tha “ Stein" lamp they 
abandoned it in consequence of the Bowen lamp baving super- 
seded it. About 12 months ago, having expen some £2,640 
on the “ Bowen ” lamp, and being unable to pay to the inventor the 
wages due under the agreement between them, witness's partner 
withdrew, leaving bim to take over the liabilities and assets. He 
күс entered into а fresh agreement with the inventor, under 
which he (debtor) was to receive 20 per cent. of the net profits 
derived from the saió or working of the patents. He would not 
admit that he was insolvent, and explained his appearance at the 
Court, by pressure on the part of creditors. He had а 14 per cent. 
interest in the patent, which he considered was worth £70,000, but 
which he was unable to immediately realise. The examination was 
oedered to be concluded. 

Tbe first meeting and public examination of Frederick Metcalfe, 
electrical engineer, Leeds, are arpanged for March 14th and 37th 
respecte at Leeds. | 

pplication for an order of discharge bas been made on behalf of 
E. Mex. Winter, electrical engineer, Amberley House, Norfolk Street, 
Btrand, but discharge has been suspended for two years from 
February 6th, 1900. 


Liquidations.—Creditors of Browett, Lindley & Co., 
» (old company, in liquidation) are to send ошата of 
debts, &c., to A. Shuttleworth, liquidator, Dacby Oham Olarence 
Street, ter, by April 6th. 
ыш Hr. FJ ре у Drury Buildings, Water kreet, 
un А F. J. ‚59, 
Liverpool, is liquidator, | 


towns, villages, railways, hotels, houses, &c. Ths Husson plant isa 
Swiss invention, and ^s said to have made very great progress in 


— — aes 


Д 


Bwitserland. At the recent National Exhibition at Thun, Switser- 
land, it obtained the highest award. It is claimed that the a 


whilst most safe, and efficient in working, is so simple that 
a child can charge it, and, having no workin it cannot 
outof order. The cate is g dep dts and agencies 


Books Received.—“ Institution of Junior Engineers’ 
Record of Transactions.” Published by the Institution. 10s. 6d. 

“ Hydraulic Power Engineering,” by G. Oroydon Marks. London: 
Orosby Lockwood & Son. 9s. net. 


Catalogues, &e,.—From Messrs. W. T. Glover & Oo., 


, there comes to V which has 
recently issued to the e. A convenient thumb index 
divides the various sections in which the firm’s manafactures in 


wires and cables for electric lighting and pores perpos are 
weight of 


f 


1 


larised. The booklet opens with some conductors, 
g dimensions, capacity, resistance, and 
ving been revised since the last edition; they are 


f 


tables ha 


followed with exhaustive table matter relating to vuleanised wires 
and cables, twin lead-covered and concentric cables, B.O.T. armoured 
cables, Diatrine cables for town lighting, vure rubber cables, serial 
and dynamo cables, concentric wiring, flexibles, &o. Some con- 
version tables, an extract from the Institation of Electrical Engineers 
rules, and other things, complete this very handy and useful cata- 
logue of 63 pp- 

Pamphlet No. 54 of the B.T.H. Oo. is devoted to electric traction, 
and gives come general notes and illustrations regarding the Вілі], 
Dublin, Middlesbrough, Dover and Ceylon systems. A fable is given 
of electric tramways and rsilwava in the United Kingdom either 
equipped or equipping by the B T.H Oo. 

Mr. O. R. Heap, of Victoria Street, send« us copies cf new 
bulletins which bave been issued by the O. & C. Blectric Company, 
of Garwood, N J., for whom he is tbe sole importer for the United 


Kingdom. One of the pampblets describes the O. & O. four- pole 


open and closed motors and dynamos, the general construction of 
which is very similar to the C. & O. “Ironclad” machines, but the 
brush gear and interior of motor are made practically as accessible 
as in an unprotected macbine. The other pamphlet deals with some 


types. 

A neatly arranged phlet comes to hand from Mr. F. H. 
Headley, of St. A , dealing with the uses of electricity for 
country house purposes, such as lighting, pumping, lifts, and so on. 

We have received from Messrs. В. W. Blackwell & Co. a catalogue 
(No. 24) in which their electric light, traction, and power apparatus, 
and supplies are desc-ibed. Some street views are given showin 
trolley standard and wire work carried out by the firm. Girder an 
{ев rails, and special work receive first mention along with the 
“third rail " insulator, and the Falk cast-welded rail joints; Obicago 
and other types of rail bonds; motor tracks (with photos of cars 
supplied on several English lines), air brakes, trolleys, poles, line 
material, lightning arresters, switches, circuit breakers, switch board 
instruments, incandescent lamps, transformers, Reynolds-Oorliss 
engines (Allis), McIntosh & Seymour, Ohandler-Taylor engines, 
separators, Allis feed-heaters, condensing and coal-handling plant, 
and numerous accessories. The mere mention of the above 
items serves to show what a vast is covered in the catalogue, 
which is nicely printed, very у illustrated, and well bound. 16 
should be of service to authorities baving the electrical equipment 
of tramways in prosp<ct. 

The St. Helen’s Gable Company, Limited, send us price lists of 
their pure and vulcanised ru and paper insulated cables, and a 
sample of their new N“ jointing tape, which is intended to 
replaoe pure rubber tape for covering joints in vulcanised rubber or 
paper insulated cables. It is claimed that this tape is both water- 
proof and indestructible, while it has no effect on either plain or 
tinned copper. The company is also introducing a new kind of 
rabber floor covering for Reh pressure work, consisting of alternate 
layers of rubber and “Im ble " paper. 

Messrs. G. W. Matthew & Co., electrical engineers, of Cardiff, send 
us a perpetual desk or hanging calendar, consisting of a clock face 
with movable hands. 

From the Ward-Leonard Hlectrio Company, of America, we have 
received a copy of their new catalogue, No. 1900, which contains 
illustrated descriptions of a large number of types and sises of 
rheostats for starting and controlling service. The catalogue 
covers nearly 1,000 stan stcok rheostats and circuit breakers. The 
makers say that they bave sold during the past three yoars over 
100,000 rheostats and circuit breakers. We are given to understand 
that with the introduction of this catalogue the prices on the well- 
known type of Carpenter enamel field rheostate have been reduced 
from 25 per cent. to 50 per cent. (depending upon the size and type) 
over prices prevailing, for equivalent apparatus, six months ago, while 
on moet sizes the number of steps has been increased for the same 
size of instrament. 

The Socié:é Francaise des Accumulateurs “ Phénix” send us a price 
list of their storage cells, portable and stationary, for which a large 
specific storage ca and great durability are 


claimed. 
The 8 Oom Limited, has issued a list (February 
1st V ane 


square inch. 
Messrs. T. Parker, Limited, send us one of their Pe cket Lists 
(third edition, January, 1900) in which details and illustrations are 


electrical locomotives, switches, resistances, &c. 

Pam of the British Thomson-Houston Oompany 
describes and shows the G. E. 300 motor; No. 42 details and illustrates 
the series parallel magnetic blow-out controllers (forms K and L) for 
electric cars and locomotives. Both lists are very well 1 
they will form useful additions to the company’s other already 


Messrs. W. H. Allen, Bon & Oo. send us а copy of their mest recent 
sheet of two-crank enclosed compound engines, with a useful 
of speeds and horse-powers. 

The Improved Electric Glow Lamp Oompany, Limited, have issued 

a small four-page list of lamps illustrating some additions to their 
stock, including opaline, side-silvered and р: shape lamps. 

Mesars. Everett & Oo., of Oharterhouse Square, have issued a well 
arranged pamphlet giving prices, reference numbers, &c., of their 
physical and scientific apparatus including various types of galvano- 
meters, shunts, resistance coils, e bridges, test sets, rheostats, 
electrometers, keys and switches various other lines in electrical 
and other apparatus. 


The Electric Power Bills.—In the House of Commons 
on Tuesday Lord Baloarres asked the President of the Board of 
Trade whether, in order to obtain a tribunal appointed on non-party 
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tines, he was prepared 
the Elec‘ric Energy Bills were to be entrusted should be exclusively 
nominated by the Committee of Selection.— Mr. Ritchie replied in 
the affirmative. He thought that the House would do wisely if it 
n: that the Committee should be nominated as the hon. member 
suggested. | 


Electric Cranes. —At & meeting of the Southampton 
Harbour Board recently, it transpired that a letter had been received 
from the Olyde Shipping Company complaining of serious delays to 
their steamers lately owing to the current being cut off from the 
cranes without notice. The Corporation electrical engineer had 
written that when alterations were made, enabling the cranes to be 
supplied from the tramway system, a much more steady and satisfac- 
tory supply would be given. The wharfinger recommended that 
another crane should be provided to be available for any berth on 
the quay. During 1899 there were discharged with the electric cranes 
62 steamers with miscellaneous cargoes, and between 20 and 30 
sailing vessels, in addition to the Clyde Company's steamers and 
some of the Oork Company's, this being, the Works Committee 
pointed out, entirely & new trade since the introduction of electric 
power at the quay. Already this year nine steamers and seven 
Bailing vessels had been dircharged, and there was every probability 
of the increased traffic being maintained, This matter had been 
referred to a sub-committee. It was resolved to send a letter to the 
Electrical Committee of the Corporation with reference to the 
irregularity in the supply of current to the cranes. 


Electrical Dredges.—The Sydney Bulletin says that 
Mr. J. A. Wallace, the pioneer of the gold dredging industry in 
Australia, holds a long stretch of the Sandy Creek, near Yackan- 
dandah, and intends installing a very large electrical plant to operate 
several dredges. The Austral Otis Engineering Oompany, of South 
Melbourne, has an order to supply high-class compound condensing 
engines with Corliss valve gear of 400-н P., together with boilers and 
fittings, to operate the first section of the plant. A duplicate plant 
to this will be installed later, and will work three electric dredges on 
a stretch of about two miles of the creek. The capacity of each 
dredge will be about 150 cubic yards per hour. 


Expansion Joint.—Messrs. Brown & Co., 49, Deansgate, 
Manchester, send us particulars of their balanced expansion joint, 
which should be a useful fittirg to steam users in general, and central 
stations in particular. It is designed to prevent the forcing apart of 
joints in steam pipes, and the illustration will show its action. The 
joint is surrounded by an annular chamber of cross-section equal to the 
steam pipe, in which a tightly packed ring acts as a piston. Steam is 
admitted to this chamber by means of a bye-pass. The tendency 
would be to force out the piston, and so draw the ends of the pipe 
closer together, but as the steam in the pipe and in the chamber is 
of the same total pressure, each force neutralises the other, 
and thefjoint jis rendered! secure under all [ordinary circumstances. 


The joints are made of steel forgings, excepting the glands, which 


are cast, and the first cost is very little greater than that of an. 


ordinary joint. | 

Fire.— There was a slight fire at the works of the London 
Electric Supply Corporation, Limited, in Juxon Street, Lambeth, 
8 E, on the night of the 4th inst. through the failure of a converter 
in the storage room. 


Football.—The second annual football match between the 


Blackpool Electric Football Club and a team representing the B.I.W. 
Company, Prescot, took place last Saturday at Blackpool, and resulted, 
after a very fast and evenly contested game, in a win for the home 
team by 3 goals to 1. The teams were afterwards entertained to 
dinner by the committee of the home club. 


For Sale. — The charging station, machinery, plant, 
licences, cabs and premises in Juxon Street, Lambeth, of the London 
Electrical Cab Company, Limited, are offered for sale by tender b 
order of Mr. Justice Byrne. See our Official Notices" this wee 
for particulars. à 


ш Gas ү, TM nd Ше. annual meeting of the 
Manchester Institu Engineers, Mr. Т. N. Ritson, 
Kendal, delivered his inaugural address, in which he mish von aan 


were in the United Kingdom to-day 661 authorised gas und 

222 owned by local authorities, and 439 by private companies, in 
addition to over 1,000 non-statutory undertakings. The capital em- 
ployed in the statutory undertakings amounts to E82, 109 752. Not» 
withstanding competition from oil, electricity, and the newly- 
discovered acetylene, the demand for gas was steadily increasing, and 
gas stocks, he eaid, stood higher to-day than at any other period in 
the bistory of gas manufacture. That electricity was a keen com- 
petitor could not be denied, but statistics proved that gas and 
electricity could and did flourish side by side. There could be no 
doubt that the new illuminant had aroused gas authorities to a sense 
of their duty, and the results of the spirit of enterprise thus brought 
about bad been an increased output of gas and increased profits, 
while the public had benefited by cheaper gasand improved methods 
of lighting, both privately and publicly. Notwithstanding the 
enormous development of the supply of electricity, no fewer than 
77 gas undertakings had been purchased by local authorities from 
private gas companies since the year 1882, and several applications 
for transfers of works were to be considered during the present 
session of Parliament. 


Gravity Combined Ammeter and Voltmeter.— The 
very useful and compact instrument which we illustrate (one-third 
actual size) has been introduced to meet the demand for a combined 
meter of the gravity type, which, as no permanent or electro-magneta 
are. used, never requires re-calibrating. It consists of a French 
polished walnut box with leather handle, standing on a wooden base; 
a brass bezell, with a glass to protect the pointer, is fitted in the 
front of the case. There are two terminals on the base to connect 
with the subject of test, and two contact keys, the one marked V 
for measuring potential difference, the other marked A for measuring 
current. The dial is silver plated; the scale in each instrument 


of 


is marked by hand during calibration and afterwards engraved, 
this method preventing errors caused by the use of printed scales or 
dials. This is claimed to be of great importance to users. The scale 
being unusually large, the readings can be easily seen; a novel 
feature is the dcuble scale, the top part of which is used for volts, 
and the bottom foramperes. No calculations are necessary, as the 
readings are directly given. The instrument should be found very 
useful for many purposes, which will at once suggest themselves, and 
has the advantage, as compared with an ordinary detector,“ that 
its indications are in terms of definite units, instead of in meaning- 
less "degrees." The patentee and maker of the instrument is Mr. 
W. R. Morris, Faraday Works, Henrietta Street, Birmingham. 


Hornsby Boilers.—The Crystal Palace District Electric 
Supply Company, Limited, of Sydenham, have put in a pair of 


Hornsby“ water-tube boilers, the satisfactory working of which 


= orcas in an order for two pairs more being placed with Messrs. 
ornsby. 

The Institution of Junior Engineers.—Last Saturday, 
March 3rd, a large number of members visited Messrs. Maudelay, 
Bons & Field's Belleville Boiler Works, st East Greenwich. They 
saw all tbe machinery for the preparation of the different parta 
forming the elements; the method of erection was explained, and 
the special features of construction pcinted cut. The Cowper-Coles 
apparatus for galvanising the tubes, &c., was also seen, and the system 
of working it described. 


The Question of Municipal Trading.—A question was 
asked in Parliament this week re municipal trading, by Mr. Kimber. 
Не a*ked whether, pending the appointment of the Municipal 
Trading Committee recently promised, the Government would 
oppose, or cause to be deferred, any Bills or clauses in Bills promoted 
by municipal authorities seeking powers to trade or manufacture, 
Mr. Balfour, in reply, said that no general principle such as Mr. Kim- 
ber suggested could be adopted. Each case must be considered on 
its merits, and undoubtedly the fact that a committee is sitting, or 
» mop sit, upon the subject is a factor that will be taken 

accoun : 
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Parliamentary Bills.—On Monday the following Bills 
were read a second e in the Commons :—Charing-cross, Euston, 
and Hampstead Railway Bill; Ойу and South London Railway Bill; 


and Jarrow and Hebburn Electricity Supply Bill. 

The South Lancashire Tramways Bill and the Airdrie and Coat- 
bridge Tramways Bill were read a second time in the Commons last 
Friday, with a reference to committee regarding workmen’s cars. 

The Aberdeen Corporation Tramways Bill, Newcastle-upon-Tyne 
Electric Supply Bill, and the Wellingborough and District Tram- 
roads Bill have been read a second time in the Commons. | 

Ia the House of Lords on Tuesday the Folkestone, Sandgate and 
Hythe Tramroads Bill was read a second time. In the Commons 
the Aberdeen Corporation Tramways Bill and the Newcastle-upon- 
Tyne Electric Sapply Bill were read a second time. · 


Russia.—A company has just been formed in St. Peters- 
burg with a capital of 2,000,C00 roubles to be known as the Russian 
Electrical Company (Sohuckert & Oo.). The new company will acquire 


and carry on the electrical engineering works of Herr B. Zeitsetel. 


Trade Announcements.—Mr. Edwin Cooper Wallis, of 
Oentral Worke, Swinegate, Leeds, asks us to mention that for about 
five years bis business has been quite distinct from that of Messrs. 
Outt riss, Wallis & Co., Limited, (now in liquidation). 


Universal Exhibition of 1900 —Messra. E P. Alexander 
and Son, chartered patent agente, 19, Southampton Buildings, W.O , 
write as follows:—''In France, as in many other foreign countries, 
the law requires a patentee to work bis invention within & certain 
period r penalty of forfeiture of his rights. Compliance with 
this requirement not infrequently entails both trouble and expense, 
and it will therefore interest holders of French patents to know 
that, by a Jaw passed last December, every person who shall bave 
exhibited at the Universal Exhibition an article similar to tbat 
covered by his patent will be considered, so far as is necessaty, to 
I HS his invention in France during the course of the 

ibition " " 


Water Re-coolers for Birkenhead.— We understand 
that the County Borough of Birkenhead have placed the order for 
the condensicg and re-cooling plant for their e c power station 
Mr. Alfred Wenner, of 32, Oxford Street, Man- 
chester. Mr. Wenner bas the sole English rights for the sale of the 
Zschocke's patent wooden re-ooolors, of which over 500,000 нр. are 
in use in various places, including 30 electric power stations. 


ELECTRIC LIGHT AND POWER NOTES, 


. Brighton.—A recently completed contract for electric 
and fittings at the Town amounted to £705; the extras 
came to £1,533 13s. 7d. This is truly a phenomenal occarrence ! 

A reservist employed by the Oorporation was ted leave of 
absence during his service with the colours, and half wages allowed 
bim during such period. E | | 

Bristol.—The resignation by Mr. George Pearson of his 
position as chairman of the Bristol Civio Electrical Committee 
occasioned general regret, and led to many expressions of hope that 
he might reconsider his decision. A meeting of the Committee, called 
to consider the matter, коншу urged Mr. Pearson to confinue to 
preside over its affairs, and in this plea some of those who had rather 
prominently figared as Mr. Pearson’s opponents joined. Asa result 
of this pressure, Mr. Pearson has withdrawn his resignation. 

Doncaster.—The Board of Guardians has resolved to 
borrow the sum of £22,545 for the execution of works for lighting 
the new workhoues by electrici 
workhouse, in addition to the sum of £47,225 already authorised. 


‚ Edinburgh.—At a meeting of the Town Council last 
week it was reported that at May 15th the number of lamps joined 
on in one year would be over 70,000, a thing never heard of in con- 
nection with any similar undertaking in any country. With addi- 
tional capital expenditare the cost per lamp would be £1 185. 4d. 


Germany.—Plans are under consideration for the 


establishment of a second central electric lighting station in the town 
of Fieankfort-am- Main. 


Glasgow.-—It was stated at a recent meeting of the Town 
Council that with regard to the relative cost of electric lighting in 
Hdinbargh and Glasgow the cost of each lamp in Edinburgh was 
£1 188. 4d. as against £1 15s. 1d. in Glasgow. Bailie Mackensie's 
statement to the Edinbergh Oouncil, which we quoted on the 23rd 
uit., showed a very different result. "AN 

Harrow,—The Urban District Council has agreed to 
oppose the North Metropolitan Electric Power Sapply Bill. 


Italy.—La Società Bergamasca fer Distribuzione di 
Energia Elettrici is the style of & company wbich bas just been 
formed in Bergamo, Italy, with a capital of £150,000, to acquire and 
work а water-power-driven central station at Clanezzo, in the 
Brembana Valley. It is d tbaj Messrs. Sohackert & Oo., of 
Nurembourg, are interested in the undertaking. 


. Little Lever.—The District Council has declined to join 


with other Councils in their opposition to the Lancashire Biectric 
Power Company's Bill. 


the erection of the generating station, the 


‘lighting mains 


. Company's В 


ty, and for the erection ofthe new · The Committee submitted а recommendation to this effect. 


London.—County CovNciL.—At a meeting last week, 
according to the City Press, the Highways Committee reminded the 
Council that in July, 1897, and February, 1899, estimates, amounting 
fp all to £25,300, were approved for the installation of the electric 

ght on the Victoria Embankmentand Westminster Bridge, including 
rovision of machinery, 
and tte laying of the necessary mains. Tenders had since been 
accepted by the Council forthe erection of the generating station and 
the supply of the necessary boilers and dynamos, and that part of the 
work was now in progress; and they proposed shortly to invite 
tenders for the supply of, and the work of laying, the electric 
As, however, the Embankment footway near Black- 
friars Bridge and at some other places was being opened in connection 
with the works of the Ohsring Oross and Strand Electricity Supply 
Corporation, they thought that it was advisable that the mains 
required for the Council’s electric lighting installation at those places 
should be leid at the same time. For that purpose the expenditure 
of a sum of about £250 would be necessary, including the cost of the 
cables, and the earrying out of the works. They recommended, 
„ That the Council do sanction the expenditure on capital account by 
the Highways Committee of the sum of £250 in respect of a portion 
of the mains in connection with the electric lighting installation for 


‘tke Victoria Embankment and Westminster Bridge; estimates in 


respect of which were submitted to and approved by the Council on 
July 13th, 1897, and February 15th, 1898.” Tne Council approved. 
Toe Highways Committee rted that notice had been given by 
the Kensington and Knightsbridge Electric Lighting Company, of 
intention to lay extra high-tension mains in Doulton casing surrounded 


by concrete, along Hunt Street, St. Ann's Road, St. James Square, 


Bt. John's Place, Portland Place, Ladbroke Road, Lansdowne Road, 
Uxbridge Road, Holland Walk, Dachess of Bedford’s Walk, and 
Hornton Street. The Committee saw no objection to the proposed 
works, and recommended that the sanction of the Council be given to 
the works referred to in the notice, The Council adopted the 
recommendation. 

Nawmaron.—The Vestry has passed a resolution to the effect 
that the undertakers of municipal schemes should be empowered to 
wire consumers' premises upon a hire or payment system, and 
tbat the London Oounty Council be requested to promote legislation 
enabling those metropolitan local authorities holding provisional 
Orders to borrow money to carry out such work. Is Newington aleo 
among the Socialists ? 


Longton.—The Town Council has joined the Lancashire 
municipal oo in opposing the Lancashire Electric Power 


Rainford.—The District Council has decided to offer no 
opposition to the Lancashire Electric Power Oompany’s scheme. 


Sheffield.—A gas explosion occurred last week in a 
—e belonging to the tramway feeder system, but no one was 
urt. 


Shorediteh.—The Vestry on Tuesday approved the 
action of the Lighting Oommittee in appointing Messrs. Moss, 
Kershaw, and Wenborn to attend a conference convened by the 
Islington Vestry to consider the procedure of the London Oouaty 
Council in regard toloans. It was decided on the recommendation of 
the Committee to advertise for tenders for two Babcock & Wilcox 
boilers and steam pipes at an estimated cost of £2,100. The Officers 
Committee, in the course of a report on the accountant's department, 


.atated : — ; 


The electric lighting undertaking being a commercial concern, it should, in 
the opinion of your Committee, be worked on a commercial basis, and accord: 
ingly a set of bought and sold journals and ledgers should be instituted, which 
would practically entail no more work than at present exista in the lighting 
department, whilst relieving a good deal of the pressure of book-keeping work in 
the acoountant’s office. Alt accounts for electricity supplied will made out 
at the station, and sen: to the accountant for collection, whilst all payments also 
will be made through his office ; the accountant would be responsible for the 
periodical audit and cheoking of the accounts and books of the lighting depart- 
ment. 


South Wales.—The сеш. District Council has 
resolved to support the South Wales Electrical Power Distribution 
Bill if the Council can secure clauses that they be supplied in balk 
on the same terms as local firms. Oa the other hand, the e агы 
Chamber of Commerce has resolved to support the Town О in 
its opposition to the Bill. 


Southampton.—A Local Government Board inquiry 
was held at Southampton last week into the application of the Oor- 
poration for sanction to borrow £55,000 for the pur of their 
electric lighting undertaking and other loan There was no 
opposition. mE. | | 

Wigan.—The Corporation has decided to oppose the 
Lancashire Electric Power Bill. 

Worthing.—A Local Government Board inquiry was 
held at Worthing on Friday last with reference to the application by 


the Town Council for sanction to borrow £13,400 for public lighting 
and other loans. 


ELECTRIC TRACTION NOTES. 


Battersea.—After a discussion extending over an hour 
and a half, the Vestry decided last week not to consent to the intro- 
duction of the London County Oouncil Tramways No. 1 ВШ unless 
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the Oouncil agreed to omit the clause proposing the use of the over- 
head trolley system and to make other amendments in the Bill. 


Aberdeen.—The Standing Orders Committee has allowed 
the Corporation Tramways Bill to on condition that the 
promoters strike out their pro to construct a tramway line over. 
the bridge of Don, to which neither the Aberdeenshire County Council 
nor the Aberdeen District Road Committee had given their consent. 


Bolton.—To avoid the dangers arising from the breaking 
of overbead electric wires, 8 have been made on the Bolton 
trolley wires by the borough electrical engineer, Mr. Arthur Ellis. 
He has, acoording the Manchester Courier, devised an appliance in the 
shape of a safety hanger, which he claims bas both simply and effec- 
t met the difficulty in question. Oarrent is automatically cut off 
immediately a wire is broken. The Tramways Committee will, at 
an early date, test the new appliance with a view to its ultimate 
adoption in connection with the Bolton tramways. 


Dnblin.—The Dublin United Tramways Company have 
commenced operations for extending their Parkgate Street line. 


Dablin and Lacan.—On 27th ult. the Board of Trade 
inspection of the Dublin and Lucan electric tramway system took 
place. The date of the inauguration of electricity as the motive 
power for the public traffic of the line has not yet been fixed. 


Dudley and Wolverhampton.—The British Electric 
mpany hope to be able in the course of two months to 
тап the electric cars from the tramway depót at Sedgley to 
Dudley. The line between Sedgley and Wolverhampton will be 
reconstructed as speedily as possible. 
Greenock.—Mr. W. M. Murphy has withdrawn from 


‘negotiations in connection with the leasing of the tramways, in con- 
sequence, it is understood, of his offer having been communicated to 
the other offerers. 


Isle of Thanet.—The Board of Trade has confirmed, 


after modification, the Isle of Thanet ht Railways (Extensions) 
Order, 190. 146 " 


Islington and Electric Traction.—The clerk reminded 
the Vestry at the last meeting of the recent decision not to consent 
to the introduction of the London County Council Tramways (No. 1) 
Bill until certain concessions had been made by the Oo As the 
Oouncil had conceded the question of overbead traction and agreed 
to insert a proviso not to use overhead wires, and as the Council's 
Parliamentary agent bad given an undertaking that if the Vestry 
would consent to the Bill the Vestry would be in no way prejudiced in 
opposing the clauses, the clerk stated that he had given the Vestry's 
permission forthe Bill to be introduced. This statement appeared 
to satiafy the Vestry, but in order to obtain a locus standi in 
to the clauses it was decided to seal a petition agaitmt the Bill. 


Liverpool Overhead Railway = ре engineer to the 
Liverpool Overhead Railway Company bas prepared, for the informa- 
tion of Parliament, the required estimates showing the capital that will 
have to be expended in the event of sanction being given to the M 
contained in this company's Bill of the present session. The total 
estimated expenditure is put down at £113,583, of which £92,971 will 
be spent on a little over one mile of extensions, and £20,612 upon the 
widening at their Pierbead station. The estimates show that of the 
total sum £12,400 will be ded on additional station accom- 
modation. To meet this expenditure, the Bill provides for the creation 
‘of £120,000 additional share capital. 


London.—The Standing Orders Committee of the House 


of Oommons bas allowed the th-Eastern tan Tramways 
Oompany’s Bill to proceed, that the wh рл 
out, These over 11 


empower the company to adapt their system for electric traction. 
estimated cost of the necessary al and electrical equipment is 
put down at £158,029. i 


 Neweastie-on-Tyne.—The New Tramways Committee is 
proceeding with the electric tramway scheme by placing contracts. 
A contract for laying the new tramways bas been given to Mr. Bdward 
Nuttall, of Manchester, at £105,257. Addressing the Oouncil last 
week, Mr. Oail said the contract was for laying 22 miles of rails. The 
Parliamentary estimate was £220,000. . Nuttall's tender was 
£105,000. Taey would have to add £33,000 for rails, £5,000 for 
junction ts, and contingencies would bring it up to £151,000, as 
against estimated £220,000—a saving of about £70,000. Mr. 
Nattall was, he eatd, prepared to start the work at once. The work 
was to be completed in 12 months from March next, under a penalty 
of £100 for every week's delay. 

Mr. Gail presented the report of the New Tramways Committee 
recommending that the following tenders be accepted :—Tender of 
the British Westinghouse Oompany, Limited, for one 2,000 н р. gene- 
ra‘or, with engines made by the Wallsend Slipway and Engineering 
Company, Limited, contract price £16,230; and a tender by the 
Westinghouse Company for two 1,000-H.P. generators, with engines 
by Victor Ooates & Oo., Limited, of Belfast, contract price, £16,450, 
The tenders were submitted at the last Oouncil meeting, their accept- 
ance having been recommended by Mr. Hopkinson, the electrical expert. 
Ic was stated, however, that another firm had offered to provide the 
generators for considerably less money. In reply, it was stated that 
the Westinghouse Oompany's tenders provided for more than the 
Committee askoa ; and to this it was objected that the firms that bad 


referred back to the Committee, who now reported again according 
to their original decision that these tenders should 


rash the 
matter through the Oouncil They were not engsged in 
committee work; they were engaged in emergency work. Mia soni 
were суша ont or Sow HAN ATE ша шу пий бооваг Miey сү 
to push on the work, but were not it. Dealing the 
Oommittee's recommendations, he said they engaged an expert, 
and tbat entailed certain responsibilities. Mr. Hopkinson strongly 
advised them to accept the Westinghouse machine, saying that at the 
respective prices it was cheaper than any other. Recently, Man- 
chester, Plymouth, and Glasgow, on the advice of their experts, had 
given contracts to the Westinghouse Oompany, in preference to 
others. If the company did not follow the advice of the expert in 
technical matte тос. ра themselves іп the position af 
ри M upon about which they knew nothing. He 
= the tion of the report. Mr. J. J. seocnded tke 
motion. | 
Mr. J. F. Weidner thought the reasons dice fea ae 
stronger now even than they were at the last. meeting. had 
been able to borrow £400,000 very cheaply ; bat, unless they gave 
out their orders carefully they would soon be within measurable 
distance of £500,000. He would have preferred the giviog of the 
whole work to one firm, to do the complete installation at a fixed 
ре under a мөтү If they had done that, he bslieved it 
would have saved town many thousands of pounds. He asked 
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Westinghouse Company offered something else. 
amendment, that the contract for one 2,000 -н Р. 
the Westinghouse Company, and that the contract for two 1,000- 


| 
Ht 


core of the whole system they were now dealiog with. They should 
have the machines of the same As a commercial man, he 
would prefer a machine that would stand more than he 
asked, and he would have to take that into account in ita 
value to him. In Newcastle they had heavy gradients, and they 
would be far better if they were absolutely on the safeside. Finally, 
they should stand fall by their adviser. 


for which ч Pha pe him. 
the Oommittee at w Mr. Hopkinson m 
the close of Mr. Hopkinson's statement, he (Alderman Ellis) ted 
VF 


ee eee 
amendment was consequently 
ve the contracts to the Westinghouse 
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Newport (Mom.).—After further deliberation regardin 
the question aa py iin tramwa Sove dation: ta 
matter has been brought before a meeting of yers, which has 
voted for the Corporation Road site. 


Palsley.—Tho. British Electric Traction Company have 
intimated their proposal to t their tramways 
scheme in Paisley and district. " ae 


Forumeur Ге having Deen 8 и hish in the 
Committee re the purchase of the system, the Committee M nov 
to the Oorporation tbat the time bas arrived when the 


that be taken the tramways com to obtain 
a decision of the Oourt upon the question raised the tramway 
com and to require on of the tramways to be given to 


‚1698. 


Оа Tuesday the motion for the adoption of the report was put and 
carried at the Council meeting. | 


· Reuthampten.—The Tramways Committee has reported 
the receipt of a letter from the Post Office, notifying that the 
иа wires, together with the сонго: гона 
rendered necessary e Oorporation tramway operations, wo 
cost £62, and that the expense would under the statute fall a the 
| ба Ты окиын waa nirai To the: син 
to report upon. 
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1 meeting of the Urban District Council was 
held week, when the Tramways Committee recommended that 
all necessary be taken 


AI doge c 
respo res ep t. Doughty, 
in the of the recommendation, said he believed 
the in the parish сыер for £7,000, and 
that the necessary equipment con es could be 
provided for a farther £18,000, making £25,000, on which outlay there 

profit. Mr.P that no 


follows a Board 
showing that on June 30th last a sum of £26,597,000 bad been 
authorised to be on tramways in this country, of which 


Year to June 80th. | 1899. 1898. 884. 
s m ба 24,879,603 21.560, 128 42,618,408 
Per mile ee ee oe СЕЈ 4 4 8, 
Expenditure .. 25 x .. 8,675,559 8,607,895 1,975,679 
Per mile a eee ae 8,277 8,205 2,496 
Per cent. of gross receipts  .. 76 77 74 
Net recei pts ee 0 0 ee oe 1,204,048 1,106,281 687,819 
Per mile .. m ES as 1,078 989 786 
Рег cent. of gross receipts б» 25 28 -- 24 
Waterloo and City Railway.—In the Commons last 
week a was by Mr. Keswick as to the accommodation 
on the Waterloo and City Railway. Mr. Ritchie, in reply, said that 


the Board of Trade are not in a position to interfere in such a matter 
relating to the 
of 


the number 
be ren with 


t of a railway. Wu nail however, 


Wolverhampton. — The Corporation Lely i Com- 


1 8 . 
extending the present way system. lings, terms 
the recent arbitration, come int» the hands of the О on on 
MM meu t felt that immediate steps should be in view 
ot fact. Asa preliminary, the Oommittee at a recent 
appointed Aldermen О. T. Mander and Oraddock, and Oouncillor 
eir ihr sub-committes to obtain information and generally get up 

with the aim of improving the present tramway system as soon 
as it gets into the hands of the Corporation. It was felt by the 
Oommittee that it would be desirable to push on with the electric 
traction which has been decided upon, and after discussion it was 
decided that this conld best be done by making а start at 
once on the new line proposed to be laid from . Darling- 
ton Street to Tettenhall. his could be commenced imme- 
distely, aud would. be well advanced when the present m 
is taken over. This course would also have the advantage of pre- 
senting an alternative route to Tettenhall when the time for rela 
the lines and putting up the electrical gear on the 

line came. After considering the matter and the increased 
cost of materials at the present time, which will add to the original 


TELEGRAPH AND TELEPHONE NOTES. 


American Pacific Cable Scheme.—Reuter's Wash- 


| avy Department. The 
line is to be a Government cable. The Bill ауре for immediate 
constraction only from Ban Francisco to Honolulu, but it contem- 
an ultimate extension to the Des and Hong Kong. 
Australian Cable Matters.—Heuter's Sydney agent 
ways that the Press of Sydney is unanimously in favour of tho Eastern 


Extension modified scheme in connection with the cable to 
Australia and the reduction of rates as approved by all the Aus 
а Governments with the exception of Queensland and Now 


Australian Telephones.—The British Australasian 
says that direct telephonic communication between Melbourne and 
Bendigo has been established. The line is 100 miles long, the longest 
telephone wire in the colony. 


Bristol Telephones.—The new offices of the Telephone 
Company, in Telephone Avenue, Baldwia Street, will be opened in 
the course of two or three months, and there will be provision for 
6,500 subscribers, capable of extension to meet the requirements of 
13,000. The work would be ormed from accamulators at the 
central office, instead of batte at the subecribers premises. Tue 
exchanges at Clifton, Bishopston, and St. George will bs closed, and 
all worked from the eentral exchange. 


Cable Communication with the Cape.— Last week, on 
the supplementary vote of £10,000 for subsidies to certain telegraph 


companies coming before the House of Commons, Mr. Oaldwell asked 


for an explanation of these subsidies. Mr. Han , replyiag, said 
that when the Transvaal war broke out the Eastern ph Oom- 
pany were laying another wire between St. Helena and Cape Town, 


and in the ordinary course the vessel which was laying that cable 
would afterwards have returned and laid the wire between St. Helena 
and Ascension. If that course had been followed the result would 
have been to delay by about three months the laying of the last link 
in a cable which would give an alternative route. In order, there- 
fore, to get this alternative route open as scon as possible, they 
arranged with the company that they should send an extra ship out 
from England to lay cable between Ascension and Bt. Helena, 
concurrently with that between Bt. Helena and Cape Town, and they 
undertook to n whatever the cost might be up to £15,000, if the 
wire were laid by Ohristmas instead of, as was originally intended, 
by March 31st. The company agreed to those terms, and, as a matter 
of fact, the cable was laid by Decomber 15th or 16:h, and instead of 
the extra cost involved being £15,000, it only amounted to £10,000. 
The vote was agreed to. 


The Cape-Australia Cable.—The Times Melbourne 
correspondent telegraphed on March 2ad that Mr. Chamberlain had 
forwarded and endorsed сара from the Pacific Oable Board 
against the Hastern Ex Company's concessions in connection 
with the Oape-Australia cable. The Premiers of Victoria and New 
South Wales were considering the subject. 


Cardiff Telephones.—As stated last week, the Parlia- 
mentary Committee bas had before it the question of municipal tele- 
phones. Mr. J. M. Maclean wrote saying that Mr, Hanbury had 
asked him what further steps the Corporation intended to take in the 
matter. The Postmaster-General also wrote asking for a definite 
statement of intention.—Ia answer to Mr. В Robinson, the town 


hich, 
cover Oardiff, Penarth, and ) The rentals of tre Cardiff dis- 
trict amounted to £1,851 104.—The Committee decided to hold a 
special meeting to consider the whole question. 


Hull Telephones.—The Chamber of Commerce has 
appointed a Committee to obtain information as to a suggested 
municipal telephone system. 


Тһе Londen Telephone Service.—In the House of 
Commons last week, according to the Times Parliamentary A 
Mr. Hanbary, answering Mr. Kimber, said :—' Large contracte have 
already been made, aod others will very shortly be concluded, for 
telephone plant and underground wires involving an expenditure of 
about £500,000 out of the £1,250,000 which the London exchange 
will probably cost. Some delay has necessarily been caused by 

tion with the large namber of vestries, who in the first 
instance control the granting of wayleaves, but these having given 
their consent the work will now be carried on at once over the whole 


th and Kensington to Notting 
est Kensington, Brom Falham, Wimbledon, Patney, 
hmond, Twickenham, Kingston, 
Norbiton and Surbiton, Hammersmith, Turnham Green, and Ohis- 
wick. I will havea map placed in the tea room showing this large 
district, and also the general plan of the wires in the whole of the 
London area. In view of the competition with the National Tele- 


phone Company, it would be obviously unwise to disclose the rates 
to be charged 


necessary to canvass for subscribers. There 
is no power to compel the National Telephone Oompany to allow 
intercommunication between their exchanges and that of the Post 
Office; but in view of the great importance to the public of such 
intercommunication, all reasonable steps will be taken to effect it, 
and the co-operation of the London Oounty Oouncil, as the chief road 
authority, may be of considerable assistance in bringiog about that 
desirable result." 


The Pacific Cable.—In the House of Commons on 
Monday Mr. Hogan asked the Secretary for the Oolonies whether he 
had received protests from the Oanadian and New Z:aland Govern- 
ments against the ons recently granted to the Eas:ern 
Extension Company in Australia as being likely to militate scriously 
against the financial snocess of the Pacific cable, in which the Imperial, 
the Oanadian, and the Australasian Governments were joint partners ; 
whether, in view of those protests, it would still be possible to revoke 
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the concessions and prevent any farther complications of a like 
character ; and whether he һай received a reply to his message to the 
Australian Governments on the subj»ct.—Mr. Chamberlain said tha‘ 
he had received protests of the nature described from Oauada and 
New Zealand. He was informed by the Government of New South 
Wales that the arrangements with-the Eastern Extension Oompany 
were not yet concluded, though it was aware that the decision of the 
recent conference of Prime Ministers was generally favourable to the 
proposals of the company. 

A Reuters despatch from Ottawa, March 7th, says that the 
Press despatches from Australia and England in the 
probability of concessions being made in Australia for the con- 
struction of telegraphs are causing great uneasiness in Oanada. 
The subject was discussed in the House of, Commons there, and the 
Government were pressed closely to statetheir attitude. The opinion 
was expressed that the grant of the concession would change the 
basis of the Pacific cable question, would dissolve the partnership, 
and would destroy the preeent scheme, and that whatever Govern- 
ment were responsible for tbe failure would be called to strict 
account. Mr. Mulock, the Postmaster-General, assured the House 
that the Government were adhering firmly to the original scheme, 
and were raising obj-ctions in all quarters to any departure from it. 
The situation, added Mr. Mulock, appeared critical, but not hopeless. 


The Pacific Cable Scheme.—Farther correspondence 
relating to the proposed const:uction of a cable across the Pacific 
Oct an was published on 2nd inst. in the form of a blue book consist- 
ing of 50 pages. The correspondence opens with a letter dated May 
9th, 1899, from the Anglo-American Telegraph Company, Limited, to 
the Colonial Office, and closes on November 25:h with a copy of the 
instrament appoiating a committee to considar the scheme suggested 
by the Committee of 1896. The substance of the various despatches 
has from time to time been published since May last. The members 
of the Committee are:—Tne Earl of S:lborne, Under Secretary of 
State for the Colonies; Sir Francis Mowatt, Permanent Sacretary to 
the Treasury; Sir George Herbert Murray, Secretary to the Post 
Office; the Earl of Aberdeen; Baron Strathcona and Mount Royal, 
High Commissioner for Oanada ; Sir Julian Emanuel Salomons, Q.O., 
Agent-General for New South Wales; Lieut.Gen. the Hon. Bir 
Andrew Olarke, Agent-General for Victoria; and the Hon. William 
Pember Reeves, Agent-General for New Zealand; Sir Francis Mowatt 
acting as chairman. It is pointed out that the duty of the Committee is to 
consider the following points :—(1) The cost of (a) laying and (b) 
maintaining the line, and whether as a single or duplicated cable, 
while in order to arrive at a conclusion on this point the Committee 
will be at liberty, if it thit ks proper, to advertise for tenders, on the 
understandir g, however, that no tender can be accepted without 
reference to the several Governments concerned ; (2) the rates to be 
charged for messages, and tbe revenue which the cable may be 
expected to earn therefrom ; (3) the steps wbich should be taken in 
order to secure that all messages between this country and Austral- 
asia should be sent solely through British territory dr through cables 
owned and worked by British companies; and (4) the framing of a 
scheme for the permanent administration and working of the cable 
when leid. The conclusions arrived at by the Committee on these 
points will be laid before the several Governments concerned, who 
will then decide what further steps should be taken. All questions 
as to the mode of raising the capital necessary for the undertaking 
are reseryed for the Imperial Government alone. 


Telegraphic Interruptions and Repairs:— 
CABLES. Down. Repaired. 
Wast Іхргва :— 
Trinidad-Demerara (1891 dupli- 75 
cata) [FII [IIl eee eee Oct. 33, 1899 eoo eee 
Jamaica-Oolon ..  .. , June 30, 1899 ., " 
Mole Bt. Nicholas-Oape Haitien... March 6, 1900 ... R 


Santiago de Ouba... .. March 7, 1900 ... 
New York-Hayti ... : ... Feb. 26, 1900 
Oayenne-Pinheiro eee eee ees Oct. 11, 1899 ees #068 
Cayenne-Paramaribo А ... Feb. 16, 1900 a 
Oeara-Marabam — ... РА .. Feb. 20,1900 ... m 
Para-Maraham ote . t.. March 2, 1900 bbe ees 
Letakis-Oyprus  ... iss .. June 20, 1809 ... is 
Tarifa-Tangier ies Tm . Jan. 2,1900  ... aes 

Lannr nns. ў | 

Чїлөт Inps :— 

Communication with Port de Paix 

(Haiti) eee #00 ote #06 Feb. 26, 1900 06% bee 


BOUTH AFRICAN : 
Oommunication with Mafeking 


and be ond eee eee oes Oct. 18, 1899 ese eee 
Comm tion with all 
ond Orange River ove eos Oct. 18, 1899 eee eee 
Oommunication with north of 
Mooi River (Natal) ... Oct. 22, 1899  ... Se 


Communication beyond Burghers- 


dorp (Оаре of Осой Hope) .. Nov. 7, 1899 ... ве 
Communication beyond Estoourt 
(Natal) ... HT ses .. Nov. 7, 1899 ... 
Communication with  Blucfielde 
(Nicaragua) ER ais ... July 7,1899 ... iss 
Oommunication with all offices of 
Columbia ii ... Oot. 23, 1899  ... 


Communication with Golombia 
beyond Buenaventura ... ... Jan. 22, 1900 ... 
— Pra ty 
upted on Persian Territory Feb. 24, 1900 ... 
Borena- Valparaiso ... e eos Jan. 16, 1900 ‘ies 
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Underground Telegraphs.—The Edinburgh Chamber 
of Commerce ot has pus a ays to пе tee onea 

e question of recuring un und telegraph. wires, when 
time is rips: to oo operate with other chambers in a request to the 
Government to have the underground cable continued northward 
from Birmingham to Scotland. 


CONTRACTS OPEN AND CLOSED. 


Ey 
OPEN. 


Birkenhead, — March 20th. The Oorporation wants 
tenders for the sepply and erection of overhead tramway equipment. 
See Official Notices to- day. 


Dartſord.— March 27th. The Urban District Council 
is inviting tenders for the supply of Lancashire boilers, pipework, 
surface condenser, two high speed steam dynamos ат d motor boosters, 
batteries, switchboard, overhead traveller, mains, conduits and road- 
work, arc lamps and posts, and station lighting. See “ Official 
Notices” 2nd. 

Dublin.—April 26th. The Electric Lighting Committee 
wants tenders for siz Lancashire and four water-tube boilers and two 
economisers; two 1,000-xw. and two 500-xw. low speed polyphase 
generators for the electricity supply scheme. See Official Notices i 


Dandee.— March 21st. The Town Council wants tenders 
for feeder mains, joint boxes, and underground conduits for tramway 
purposes. See "Official Notices ” to-day. 


Durban (Nata]).—A pril 2nd. The Corporation is invit- 
ing tenders for 1,900 tons of steel т rails, 64 tons of fisbplates 
(bolts, bonds, &c.), 407 loads Аа an hardwocd stringers, & , also 
п» laying of eae ш 14:36 "pret С single нах, and ben ding iis 

es of equivalent existing track, the Corporation 
concrete foundations ‘and making up roadway. See " Official 
Notices February 9th. оре | 
“тараа = паса 19th. The yay wants tenders for 

5-am meters, 100 10-am meters 50 20-ampere meters. 
Bae “ Official Notices ” to-day. ү | 


Hull.—March 22nd. The Electric Lighting Committee 
юч адаа for two steel Lanoasbire boilers. See Official Notices” 
y. | 
Islington. — March 14th. The Vestry wants tenders 
for a = supply of electrical stores. Bee “Official Notices” 


Lancaster.—March 22nd. "Tenders are wanted for three 
Lancasbire boilers, superbeaters, economiser; three 175-В.Н.Р. steam 
dynamos, booster, switchboard, pumps, cranes, &o.; accumulators ; 
feeder mains (solid system); and аа ды of buildings, all for electric 
lighting purposes at the Rainhill Oonnty Asylum. Particulars will 
be found among our Official Notices February 23rd. 


Leeds.—March 21st. The Tramways Committee wants 
tenders for one, two, or three steam dynamcs. See Official Notices” 
February 23rd. ` | 

Plymouth.—March ?2nd. The Electricity Works require 
tenders for 12 months' supply of alternating current meters and 
transformers and aro lamp carbons. See “Official Notices” to-day. 


Routhampton.—March 16th. The ration invites 
tenders for tbe supply of stores, &., required in the Electricity De- 
partment da a period of 12 months, 5 to specification 
and conditions to be obtained upon application at the Electric Light 
Works, Back-of-the- Walls. 


South ^hields.—March 12th. The Corporation wants 


tenders for high and low tension cables and ducts See "Offcial 
Notices” February 23rd. 


Spain. — March 12th. The municipal authorities of 
Almaden (Ciudad Real province) are inviting tenders until March 12th 
for the concession for the electric lighting of the town during a 
period of 10 years. Particulars may be obtained from, and tenders 
are to be sent to, El Secretario del Ayuntamiento de Almaden 
(Ciudad Real). 


Swansea.—March 19th. The Corporation invites tenders 


for insulated electric mains, conduits, junction boxes, &c., for electri- 
city supply. See Official Notices” 9nd. 


m 23rd. е (ошо wants ta 
ders for d of elec hting cables. See 
u Oficial Notices” to-day. inm dr 


OLOSED. 


London.—The Shoreditch Vestry have received the 
following tenders for the supply of carbons for the ensuing year:— 
The General Electric Company (accepted), Johnson & Phillips, Sloan 
and Oo., Crompton & Оо. The tenders were based upon a schedule of 


(Continued on page 405.) 


vol. 46 No. 1,168, Manon 9, 1900.] 


THE ELECTRICAL REVIEW. 


897 


— — — — — — — — ИННИ 


THE COUNTY OF LONDON ELECTRIC 
LIGHTING COMPANY’S ELECTRICITY 
WORKS. 


THIS company was formed in 1890, and obtained provisional 
orders in 1892 for the united parishes of St. James and 
St. John, Clerkenwell, and for St. Luke, Middlesex, on the 
north side of the Thames; and on the south side, orders for 
the district of the Wandsworth District Board of Works, 
and for the parish of St. George-the-Martyr, Southwark. 

In 1894 Mr. A. J. Lawson was appointed engineer and 
manager of the company (a post which he held antil his 
5 in November, 1889; in 1895 and 1896 
further applioations were made for various other London 
dietricts, and provisional orders were obtained for 
that of the St. Olave District Board of Worke, for the 
parish of St. Giles, Camberwell (the largest parish in 
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on the north side of the River from one station at City Road, 
and of all districts to the south ef the Thames from the 
station at Wandsworth, until such time as the company 
might be required, under an award by the Board of Trade, 
to provide for a separate station in the parish of Camberwell, 
when it was intended that the Wandsworth and Camberwell 
stations should be interconnected and run in parallel during 
the winter at times at maximum load, but that each station 
should be shut down during part of the summer in order to 
undergo a complete overhaul before the re-commencement of 
supply in the autumn. . 


City ROAD STATION. 


In the latter part of 1894 the premises formerly used 
as a coal wharf by Messrs. Ricketts, Smith & Co., and 
known as Oak Wharf, City Road, were secured as a 
site for a generating station, and plans were submitted 


Р»: 1 Р А . 
N r ~ Sá M. we * 


BATTERY OF 12 WATER-TUBE BOILERS, WITH MECHANICAL STOKERS. 


London), the district of the Limehouse District Board of 
Worke, and the parish of St. George-in-the-East and the 
hamlet of Mile End Oid Town, as well as an order for the 
County of London northern extensions, which included a 
small piece of Shoreditch, and part of the district of the 
Holborn District Board of Works. 

In 1897 a farther order was secured, which was confirmed 
in the Session of 1898, for the western part of the Holborn 
District Board of Works; this order also included a portion 
of the parish of St. (tiles lying to the north of Oxford Street 
and High Holborn and adjoining the Holborn District 
Board's territory on the east side, St. Pancras on the north, 


And Marylebone on the west, where the boundary line was 


the centre of Tottenham Court Road. 

The work of laying mains in both the Holborn and St. 
Giles districts was commenced in the early part of 1899, by 
which time the mains in the eastern portion of Holborn, for 
which an Order had been granted in 1897, were laid. 

By 1898 orders had thus been obtained by the company 
for 11 of the 45 London districts, and at the present date 
work in seven of these districts has been complete. 

The plans of the engineer and manager of the company, 
Mr. A. J. Lawson, provided for the supply of all the districts 


to the London County Council in the early part of 1895. 
Owing, however, to the restrictions placed upon the company 
as to building lines, &c., it was necessary to immediately 
take over the adjoining wharf in order to put down the 
present station, for which new plans had then to be sub- 
mitted. These were approved by the County Council and local 
authorities in 1895, and building work was commenced, but 
owing to strikes of builders’ workmen it was not until the 
beginning of 1897 that the buildings were completed, nor 
until September of the same year that a supply wes avail- 
able from the company's own plant, although current had been 
given to consumers from the company’s mains by arrange- 
ments with a neighbouring company for nearly two years 
prior to that date. | 

The site of the station occupies 308 feet 6 inches along 
the canal basin of the Regent Canal Company, 165 feet 
along Graham Street parallel to the canal, 140 feet from 
the canal to Graham Street at the northern end, and, being 
cut diagonally by City Road at the south end, the length 
along City Road to Graham Street is 198 feet 9 inches. 
It was decided to construct the buildings within what is 
ractically a watertight tank, formed by thick concrete 
foundations overlying the whole area of the land, and with 
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water and mois- 
ture-proof walls 
towards the canal, 


\ 


tiles, thus securing 
one of the greatest 
desiderata in engine 


along which acoffer- S f; rooms of generat- 
dam had to be placed ЗАТЕ ing stations, $.e., 
by the builders. Ree cleanliness. All 

Mr. Lawson's — — fioors throughout 
plans provided for a E the building are of 


complete set of 
offices for the ac- 
commodation of 
board, management 


* РЕ 

1. 
жт 
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conorete on iron 
joists, the only 
woodwork being 
that used for doors 


and executive staff, and door posts, wood 
as well as for offices block floors laid over 


for the engineering 
staff employed on 
the northern side 
of the Thames, and 
storage rooms for 
material. 

The buildings, 
which were de- 
Signed by the com- 
ру» architect, 

т. С. Stanley 
Peach, F. R I. B. A., 


the concrete, and 
the boarding for 
carrying the slates 
over the engine 
room roof. 

The boiler room 
adjoins the canal, 


and is a room 198 


feet 8 inches in 
length by 41 feet 
4 inches in breadth, 
with space at one 
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,Mogen-DRiYzN EcoNowisER GEAR, DAMPER; REGULATORS, AND 


| "OIL-SEPARATORP ELECTRICAL AND STrAM FEED Pumps. 


in consultation with 
the company’s engi- 
neer, are constructed 
thronghont of best 
selected stock bricks 
and Portland 
cement, and are 
расо fireproof. 
essrs. Mowlem & 
Co., of Westminster, 
were the building 
contractors. 

The chimney is a 
massive structure, 
in section of a 
square form with 
the corners cut off, 
both internally and 
externally, and is 
200 feet in height, 
with ап internal 
diameter of 12 feet 
between the parallel 
sides at the top. 

The boiler room 
is a two- floored 
building with mez- 


zanine floor for a short distance at one end, seen in onr illus- 
tration. The interior of the engine room and switch room 
is lined with glazed bricks and tiled over with adamant 


EXCITER SETS AND CENTRIFUGAL PUMPS, 


end for a double 
set of economisers 
and gearing, of 
Messrs. Green and 
Оо.'в make, above 
which there is a 
"pu оваа 
00 upon w 

the feed pumps are 
placed. From this 
end to the ex- 
treme north end of 
the building there 
are now installed 
two batteries of gix 
boilers each of 


` Babcock & Wilcox 


make, with room 
for a third battery 
of five boilers, 
These are fired 
automatically by 
RET 
oppers of w 

are supplied with 
coal through ver- 
tical shoots from 


the оов! store above. These stokers have hitherto been 
driven by two Chandler enclosed engin 
to avoid the loss by condensation in long lengths of steam 


es, but in order 


BRB we A -. 
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pipe, it was decided to replace at least one of these 
engines by a small motor, to be supplied from the continuous 
current mains. The stoking floor is some 2 feet above the 
level of the water in the canal basin, and the ash and clinker 
are wheeled out into steel barges belonging to the company. 
These barges are used alternately for removing the ashes and 
bringing up coal from the lower reaches of the river. 
Between the boiler fronts and the wall along the canal 
there is sufficient length, and no more, for the withdrawal of 
tubes from the boilers. Six of the boilers are fitted with 
superheaters, and the remainder are to be similarly ш. 
Ол the pump room floor, of which we give a view, there 
are eren two Weir steam feed pumps, each capable of 
supplying 4,000 gallons per hour against a pressure of 
150 Ibs. per square inch, as well as two Hayward and Tyler 
three-throw feed pumps of the same capacity driven off the 
eontinuous current mains by electric motors of the 
Electric Construction Company's and the Brush Company's 


to be rather wasteful of steam; it is therefore 
posed to replace it by a small motor with automatic switch 
operated by the rise and fall of the water in the sump. 

[n order to deal with the large amount of coal which is 
annually consumed, and to provide sufficient storage accom- 
modation, the coal store has been built over the boiler room 
throughout its whole length. To render this portion of the 
building fire-proof, the flooring is composed of brick arches, 
between iron girdera passing from one wall of the boiler 
room to the other, sheeted over with steel plates. The roof 
is composed of corrugated iron on steel principals and 
purlins. Ventilation from the boiler room below is carried. 
out by means of a box composed of steel plates leading into 
the open air at the back of the coal store. A Blackman fan 
is used to remove the heated air from the pamp room. Ample 
ventilation is also provided for the coal in the bunkers by 
means of рса iron рірез, and the roof is furnished with 
louvres. The bunkers are divided longitudinally by a 


BIgv’s EYE VIEW ОЕ ENGINE RooM 


manufacture, controlled by switchboards in the boiler 
house. Oa the same floor there is a large hot-water 
tank into which the condensed steam from the engines 
is returned, and where it is freed as much as possible 
from any cylinder oil which may come along with it, 
while underneath in the feed water ring mains are two 
oil filters of Messrs, Railton & Campbell’s manufacture, 
similar to those generally used on ocean steamers. Off 
the pump room floor skort ladders lead to the platforms, 
from which the screw-down steam valves from the boilers are 
manipulated. In addition to the stop valve, a non- return 
valve is also inserted in the steam pipe from each boiler. 
The water-feed valves of each boiler are operated by handles 
on the boiler room floor, attached to long stems provided 
with universal jointe. The blow-off pipes from the boilers 
are laid to a tank near a sump, into which any water that 
may percolate through the concrete foundations is drained. 
When cooled in this tank the blow-off water is allowed to 
drain into the sump, whence it is lifted, at present, by 
means of a steam injector which, however, is found 


passage laid with steel rails, upon which rans an automatic 
recording weighing machine of Messrs. W. T. Avery's make. 
This machine, which was specially designed by Mr. Lawson, 
is 80 constructed that all coal, even the smallest, must be dis- 
charged on each opening of the door, and it automatically 
records the number of times the door has been opened ; this 
record must correspond with the number of printed tickets of 
weight handed in by the trimmer at the end of each eight 
hours’ shift. Into the bunkers on each side (which are divided 
transversely by steal plate bulkheads), the coal is conveyed 
by a Bennis automatic conveyer fed from the barges in the 
following way :— 

A powerful hydraulic crane is stationed on the platform 
abutting on the end of the coal store at the edge of the 
wharf, the crane being fitting with Hone’s patent grab. The 
modus operands of the gear is as follows :—Swinging round 
and falling at a high speed, the grab is dro on to the fuel 
in the and settles to its charge. The motion being 
reversed, the grab closes in and shuts fully loaded. The crane 
slews round while the grab is rising, and on the grab coming 


400 


THE ELECTRICAL REVIEW. 


[Vol. 46. No. 1,163, Мавсн 9, 1900 


over the; wrought- 
iron hopper (fitted 
with spreading 
Bides to prevent fuel 
splashing over), the 
releasing gear is 
operated by the 
crane man, and the 
grab deposits its 
contents in the 
hopper, which takes 
the impact of the 
fuel before it 
reaches the weigh- 
ing mechanism. 
Thence the coal 
gently slides down 
into the hopper of 
the weighing ma- 
chine, a self-regis- 
tering automatic 
contrivance. The 
coal having settled 
in the hopper, 
hydraulic pressure 
is turned on by the 
mast of the crane 
when turning round 
to bring up more 
coal, and the weigh- 
ing machine hopper 
slowly rises, carry- 
ing with it a weigh- 
ing beam, of which 
the outer end presses 
against a spring 
connected with a 
self-recording dial. 
The coal being 
weighed and re- 
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Two-PHask A.C. GENERATING SET. 


corded,‘ the hopper 
sinks} back to its 
foundation ready 
for the next charge. 
Two fo'ding doors, 
operated by hydrau- 
lic rams, connected 
with the exhaust 
water from the 
crane, open and 
allow the coal to 
drop on the steel 
chain conveyer 
which takes it to the 
stores, As soon as 
the fael has all fal- 
len on to the con- 
veyer the folding 
doors shut, and 
then the next 
charge from the grab 
is delivered. The 
conveyer is a steel 
chain running in a 
cast - iron trough, 
and travels up an 
incline from the 
weigbing machine 
to the two similar 
conveyers running 
longitudinally 
along the coal store 
at a height of 12 
feet from the floor; 
these are driven 
by а compound 
Chandler engine. 
The apparatus is 
capable of dealing 
with 135 to 40 tons 


SiNGLE-PHAsE A. O. Sers AND MOTOR-GENERATORS. 
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of coal per hour, and the whole of the labour required to 
work it consists of two labourers in the barge below to trim 
the coal into a heap for the grab as the barge is nearly 


emptied ; one man 
to work the crane, 
and part of the 
ordinary trimmer’s 
time in opening or 
closing the doors of 
the conveyer shoots 
as the bunkers are 
filled. ^ Including 
steam, water, and 
labour, bat not in- 
cluding interest or 
depreciation on the 
cost of the appli- 
ances used, the cost 
of handling is ap- 
proximately 1d. per 
ton from the barge 
into the bunkers. 
The coal store, part 
of which is shown 
in one of our illus- 
tratione, is capable 
of containing over 
1,000 tons ; the coal 
used is "rough 
amall Durham." 

Oa the same floor 
there are two large 
water storage tanks, 


and a feed-water purifier of Doulton's make, into which 
water from the New River Company's mains is fed; the 
water, after purifisation, is stored in these tank-, which are 


connected with the feed water tanks on the pump floor 
below by means of а straight pipe controlled by an automatic 
valve, thus providing any make-up water required, and 
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DIRECT CURRENT GENERATING SET. 


ensuring continuity of feed water supply should the engines 
from any cause be exhausting to atmosphere. 
The engine room, which adjoins the boiler room, is 


60 feet in width, 
with an average 
length of 180 feet, 
and is provided 
with a row of pillara 
along the centre, 
supporting the roof 
and the girders 
which carry the two 
20-ton cranes. 
Owing to the pecu- 
liar shape of the 
site, it was found 
impossible to utilise 
the whole space for 
generating sets, and 
it was decided to 
put two landing 
stages on the road 
level, the floor of 
the engine room 
itself being at the 
same level as the 
floor of the stoke 
room. 

Ono the right- 
hand side on enter- 
ing the engine 
room there are two 
centrifugal pumps 


driven by steam engines, and one centrifugal pump driven 
by a Westinghouse motor for supplying circulating water, 
which is drawn from the canal at the southern end of the 


e > 
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building, and discharged at the northern end. То Ње 
left of these pumps, and close by the landing stages, 
are three steam-driven exciters, two of the Electric 


402 THE ELECTRICAL REVIEW. [Vol 46 No. 1,163, Мавсн 9 1900. 


Construction Company's make, and one of the Brush Com- The two-phase generators run abaolutely without hum- 
pany’s manufacture; the governors of the exciter engines ming, being, in fact, as silent as direct-current dynamos. 
are electrically controlled from the main switchboard. Oa the other side of the station there are five single-phase 
Farther along on the same side, well seen in our birds alternators, made by the Brush Company, of Mordey's well- 
eye view, there are &x 200-KW. two-phase generators, known pattern. These were originally supplied as 150 kw. 
built by the Electric Construction Company, of Wolver- machines, but it was found that, owing to improvements in 

| design, they could be safely loaded to 90 amperes at 2,000 
volts, the frequency being 100 periods per second. The 
whole of the engines for the circulating pumps, exciters, and 
main generators were made and supplied by the Brush 
Electrical Engineering Company, and are of the cross- 
compound marine type, with Raworth’s patent fly-wheel 
governor, fitted with attachments for speeding up or down 
when running, во es to ensure easy synchronising aud 
an even distribution of load between the variou: sets 
when run in parallel. A signal lamp is fixed at each engine 
to indicate which set is to be paralleled or shat down, and a 
bell is used to signal from the switchboard to the engine- 
driver when synchronising. 


D.C. PowER SWITCHBOARD. 


hampton, with a frequency of 50 periods per second. 
These are probably the first machines of this type built 
in England for use in this country; it is, therefore, 
pleasant to record that they have proved entirely satis- 
factory inevery way. ‘They are of the revolving field-magnet 
type, with fixed external armature, the winding of which is 
laid in slots in a laminated core. The variation in ter- 
minal pressure between no load and full (non-inductive) load, 
with constant speed and excitation, does not exceed 1:8 per 
cent., while when one phase is fully loaded and the other 
idle, the differerce in terminal pressures is 2'4 per cent. 


EXCITER SWITCHBOARD, 


The Brush Company’s macbines are run in parallel with 
each other, and the Electric Construction Company’s being 
of different periodicity are also ran by themselves; but to 
ensure economy in working until all the machines are 
converted to two-phase machines of 50 periods per second, 
Mr. Laweon arranged to place a motor generator or phase- 
changer, made by the General Electric Company, of 
America, in the space between the Electric Construction 
Company's main generators and the exciters, the function 

уле — mae o mem of which is to generate either as a single-phase 2,000— 
^ ` 2,200-volt 100-period machine, or ав в two-phase 
WATER RESISTANCE. 2,200-volt 50-period machine, according as a two-phase or 
single-phase steam generator may be at work at times of 
light load, thus providing for the running of one engine 
The combined overall efficiency of theoombination of Brush instead of two, while giving a single-phase supply to the 
engine and E. C. O. alternator reaches a remarkably high older parts of the district, and a two-phase supply to the 
ue, and the exciting power required is only 0:87 per cent. later connected districts in which mains have been laid. 
of the output. | At the far end of the engine room are two oroes-oompound 
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engines of Messrs. E. P. Allis & Co.’s make, direct coupled to 
550-Kw. direct current generators, also made by the General 
Electric Company, of America, and supplied by the British 


Thomson - Houston 
Company. These 
are intended for 
supplying power to 
motors in the ac- 
joining districts, at 
a pressure of 550 
volts, with the m- 
gative pole earthed. 
The circulating 
water for the con- 
densers of these 
engines is provided 
by the same pumps 
which supply the 
other engines, but 
the condensers are 
separate from the 
engines and are fixed 
in the basement, 
with three-throw air 
pumps made by 
Messrs. Blake, 


current for motors throughout the Clerkenwell and St. 
Luke districts; there is also а two-phase 50-period 
synchronous motor coupled to a direct current generator of 
similar voltage and 
output. These 
machines, and one 
of the Mordey alter- 
natore, are seen in 
our illustration. 
The steam pipes 
form a ring in the 
boiler room and a 
ring on each side of 
the central pillars 
in the engine room, 
and are cross-fed by 
pipes underneath 
the floor, so as to 
leave a clear way for 
any machinery car- 
ried by the cranes. 
All these pipes are 
fitted with section 
valves in the main 
rings, во as to have 
as small a length. of 


„———-——— 


Knowles & Co., and steam pipe alive [at 


driven by ЕС И ОООО ШШШ О | onetime as possible, 
motors. The con- — eee and the valves for 
densed water is the engines are 
raised into the pipes DIRECT CURRENT SWITCHBOARDS, placed i gen up to 
supplying the feed the mainsteam pipe, 


tanks at the south end of the boiler room building by во that in shutting down the engine the length of pipe 
means of small three-throw pumps, also driven by G.E C. between the main pipe and the engine is also shut off, 
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motors. 


Onthe switch room side of the building there are two 


and condensation lessened. The steam valves throughout 
are parallel slide ones of Messrs. Hopkinson’s make. 
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GENERAL Vinw OF Swircu Room. 


motor generators, consisting of single-phase alternate current The exhaust pipes of the engines are fitted with automatic 
synchronous motors, coupled to two 75-Kw. 550-volt direct valves, so that the engines may either exhaust to atmosphere 
current machines, which have hitherto supplied the direct or through the condensers. The latter are combined with 
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the back standards of the engines driving the alternators, 
each engine being provided with its own air pump, driven 
by means of a lever off the low pressure crosshead. Although 


the speed of these 
engines is 215 re- 
volutions per min., 
a fairly good va- 
cuum is obtained. 
The condensed 
eteam is returned by 
means of a. small 
drum pump worked 
by a chain and 
sprocket wheel from 
the main shaft, it 
having been found 
that the force 
pumps, which were 
also driven along 
with the air pumps, 
ran at too high a 
speed to deal with 
the whole of the 
condensed water. 

A set of Ledward 
ejector condensers 
is provided for the 
auxiliary and exciter 
engines, 

For exhausting to 
atmosphere, a main 
exhaust pipe runs 
along underneath 
the floor on either 
side of the building 
to the stoke room 
floor, where it is 
joined into one 
main pipe, which 
continues to the top 
of the chimney, a 
height of some 200 
feet from the ground 
level. 

Condensing water 
is received from the 
canal in two large 
tanks under the 
roadway between 
the chimney and 
City Road. А 
grating is provided 
in an aperture of 
the wall leading 
from the canal so 
as tostrain the water 
before it enters the 
tanks, and each tank 
is connected with & 
main pipe leading 
round to the 
centrifugal pumps, 
where both 
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The water resistance apparatus, of which we give a 
view, as well as an explanatory diagram, was 
in order to do away with the unsatisfactory make 


Bhifts previously 
in use. It consista 
of a large iron 
tank, fitted 7. 
an inlet pipe, 4 

inches diameter, 
connected with the 
circulating water 
mains, and an over- 
flow to the canal. 
Within this is sus- 
pended a bottomless 
iron tank, provided 
with wooden fenders 
to steady it, and 
within this, again, 
are independently 
suspended two iron 
rode, surrounded 
with end 
р toensure ra 

зө жн The 
inter tank and the 
rods are carried on 
counterbalanced 
tackle operated by 
winches. The outer 
tank is necessarily 
earthed, and forms 
the negative elec- 
trode when testing 
direct current ma- 
chinery, while the 
inner tank is then 
connected with the 
positive pole. For 
testing alternators, 


phase, the two tanks 
are coupled t 

and to the “ outer," 
while the rods are 
connected with the 
insulated poles of 
the machine. 

It is clear that 
this arrangement 
gives perfect к 
to the operator, and 
we аге informed 
that, by its sid, 8 
power of 1,000 KW. 
can be dissipsted 


pipes are joined do not exceed 6 feet 
together; suitable each way. Aep- 
valves are provided cial switch 
to sbut off one with standard in- 
length of pipe from is about 
the other. The to be fisted up near 
tanks are alio pro- the a 
vided with sluices The overhead 
to shut off the cranes, by 
water from the Messrs. Higgin- 
canal, so that the botham and Man- 
tanks may be pericd- — nock, are capable 
ically cle out. of with 
The discharge of A\wromatic Barrgsgv-REGUCLATING SWITCHBOARD loads up to 20 tons 
the circulating in weight. 

the engine room is erected the exciter switching 


Lows ee — zh to the northern Within — -y & Oo, "ith the 
considerable distance thu: separating gear, made by Messrs. . Moy for dealing with! 
the intake from the outfall. current from the main erciters, amd from the exciting 
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battery, which was installed in order to ensure absolute 
evenness of preasure. This board, which we illustrate, deals 
with the currents from the three main exciters, with the 
connections of a small exciter attached to one of the Brush 
machines, and with the main ourrent to and from the ex- 
citing battery. At the other end of the building there is 
the switchboard for the railway generators,” of the General 
Electric Company of America's standard make, with panels 
for two more sets (should sufficient demand arise) for ad- 
ditional machines of the samet For such machines 
is available between the direct current machines and 
the present alternating current machines on both sides of the 
engine room. The latter switchboard is connected by cables 
with the. power distributing switchboard, to which are also 
connected three switch panels made by the Electric Construc- 
tion Company, of Wolverhampton, to control the direot 
current side of the motor generators, which may be operated 
either as direct current to alternating current converters, or 
vice versa. Between the motor generator board and the 
feeder panels there is a main measuring board, upon which 
are mounted ammeters and two Thomson integrating watt- 
meters for light and heavy load, a recording ammeter and 
recording voltmeter. The feeder board consists of 10 circuit 
penels of Ferranti's standard pattern, originally intended for 
alternating current circuits, but now adapted for control of 
the power mains, " | 

A new board has recently been erected for controlling two 
armonred cables, which will be laid along the bed of the canal 
to supply power to the contractors for the Great Northern 
and City Railway. 

In a room above the landing platforms at the southern 
end of the building is provided a battery of 802 Tudor 
accumulators, having a capacity of 595 Kw.-hours, which 
is run in parallel with the motor generators or some of. the 
* railway" generators during the day, or by itself at night, for 
the supply of current to motors which may be then running 
in printing establishments, &o. On the same floor 
there is also a booster to raise the voltage sufficiently 
for charging, as well as a small milker for any oelis 


which may fall “out of condition." Both these machines 
were supplied by the Electric Construction Company, and 
are controlled by awitchboards made by the Edison and 


Swan Company. NL 
The omg? regulating switchboard, of which we give an 
illustration, is of exceptional interest; it is the design of 
Signor Enrico, and was eupplied by Prof. Mengarini, of 
Rome, who uses similar switch в in connection with the 
Rome-Tivoli installation and the distribution of current to 
the Roman Tramways Company. 
i The sug era of two rows Ps 1 о get. 
or cbarge and discharge respeotively, gri on both sides 
by contact brushes, the other ends of which aleo grip long 
bars The brushes are carried on massive steel bars, and are 
free to slide along, thas varying the number of cells con- 
1. The usual resistance contact, to prevent short- 
cirtniting of the cells, is in this oase replaced by two 
such contacts on either side of the main brush, with 
graduated resistance coils, so as to reduce the spark at 


break. | 

The “charge” brush is moved by hand, as required; but 
the “ discharge” brush is automatically set by means of the 
following apparatus :— 

The s which guides the discharge brush carrier is 
caused to oscillate to and fro by means of a crank driven 
by a small motor. Should the pressure rise or fall, a 
delicately adjusted relay, consisting of a solenoid in 
series with an adjustable resistance (partly composed of 
lamps) connected across the maine, sends current through 
one or other of two solenoids actuating a mercury switch. 
By this means a stronger current is set in action, causing 
the partial rotation of the oscillating steel bar so as to bring 
one or other of two rows of notches into gear with a pawl 
on the brash carrier; the brush is thus rapidly carried one 
way or the other, moving from one contact to the next one 
with each stroke of the bar, antil the normal pressure for 
which the relay has been set is restored. 
^ "Three cells, corresponding with 6 volts, are cut in or out 
per contact; the regulating cells, 114 in number, are oon- 
nected with the board by means of bare copper rods, and 
are on the negative (earthed) pole, 

(То be continued.) 


, CONTRACTS CLOSED 


(Continued from page 396.) 


- Croydon.—The County Council had before it the other 
day a report by the Lighting and Electricity Committee regarding 
tenders which been received for plant for tramway purposes and 
ghting. They recommended, and the Oounc 
that the following be accepted :—Tramway plant—two compound 
steam engines and dynamos, the British Thomson-Houston Oompany, 
Limited; three water-tube boilers and pipe work, Messrs. Ba 

and Wilcox; auxiliary lighting plant—ocondenser, Messrs. Allen, Son 
and Oo.; cooling tower, the Wheeler Oondenser Oompany, Limited. 


Glasgow.—The Tramways Committee have considered the 


. tenders for the supply of 300 car trucks and 300 car equipments 


(motors, controllers, &c). Haviog heard a report thereon by the 
general manager and е er, the committee to recommend 
the scceptarce of the offer of the J. G. Brill Oompany, of Phila- 
delphia, for 300 car trucke, at the price of £56 per track; the offer of 
the British Westinghouse Oo., Limited, London, for 200 car egal 
ments, at £228 193. each, and the offer of Dick, Kerr & Oo., Li tel, 
London, for 100 car equipments, at £220 each. 

London.—The St. Pancras Vestry received the following 
tenders for the supply of condenting plant required for the Regent's 
Park station :— 

T. Ledward & Co. i 23 $3 T T — £4 

J. Spencer & Co, "E sa i ag is — 4 
Mcr ME 
Klein Bag ein Company E end ii nh .. 5, 
John Fraser & Son (accepted)  .. ea ee oe S 6 

In a re on these tenders, Mr. 8. W. Baynes, electrical engineer 
to the Vestry, stated that those of Mesers. Ledward & Oo. and 
Spencer & Oo. did not comply with the specification as the condensers 
proposed were of cast-iron and the weight would be excessive for 
the design of the building. Tbat offered by the Worthington 
Pampirg Hogine Company appeared to be satisfactory, but owing 
to the extreme height of 30 feet and the concentrated weight, it 
would not be possible to instal it on the roof of the station. The 
type submitted by the Klein Engineering Oompiny was of a similar 
kind, but the company had overcome the difficulty in height and had 
also distributed the plaot over the correct area on the roof. The 
company p , however, to use motor driven fans which the 
engineer considered to be an objection as the method added to the 
complication of the machinery. The condensers offered by Messrs. 
Fraser & Воп and Messrs. Wailes & Oo. complied with the specifica- 
tion, bat that of the former firm afforded considerably more cooling 
surface, so that although the price was apparently higher, if allow- 
ance was made for the extra material put into the job and it was 
borne in mind that the firm would probably more than exceed the 
efficiency of the plant specified, the engineer considered that Messrs. 
Fraser & Bon'stender was the most advan us. The tender of 
that firm, as indicated above, has been accep 

Newcastle-on-Tyne.— Under “Traction Notes” this 
week. will be found some particulars of tenders accepted by the 
Oorporation in connection with the electric tramway schone, 


ооооњ о 


FORTHOOMING EVENTS. 


Friday, March 9th.—At 8 p.m. Institution of Civil Bogineers, 
Students paper on “The Distribution of Ssress in 
the Walls of a Thick Cylinder," by John Danoan, B Во. 
(Victoria), Btud.Inst.O.B., W. A. Wales, and G. J. Day. 

At 5 p.m. Physical Society. : (1) "Oa the Dimp- 

ing of Galvavometer А эги by Mr. М. Solomon - 

2) "On the Dietribation of a Gas in an Blectric 

ivld,” by Mr. G. W. Walker; (9) Exhibition of a 

Surface Tension Lecture Experiment,” by Mr. O. Е. B. 
Phillips. 

Saturday, March 10ih. — The Institution of Junior Engineers. 
Oonversisione at the Westminster Palace Hotel. 
Reception at Y ра by the president, the Hon. Oharles 
A. Parsons, F. R. S., dnd Mrs. Parsons, the chairman, 
Mr. Basil Н. Joy antl Miss Joy. 

At 11 am.—Institution of Electrical Engineers, Students“ 
Section. Visit to the works of the Lwngdon-Davies 
Electric Motor Oompany, Limited, 101, Southwark 
Street, S. E. 

Wednesday, March 14th.—At 7.30 p.m. Institution of Electrical 
E ers (Stadente’ Meeting) Paper on How to 
Order a Steam Engine," by Mr. Ssager (student). 

Saturday, March 17th.—At 11.30 am. Institution of Electrical 
Engineers. Students' Visit to the works of the Eleo- 
Lp Welding Oompany, 21, Hindon Street, Pimlico, 

Taesday, March 20th.—At 4.30 p.m. Scciety of Arts (Foreign and 
Oolonial Section). Sir Edward A. Sassoon, Bart., M.P., 
“ Imperial Telegraph Communication.“ 

Wednesday, March 21st.—At 7 p.m, Institution of Civil En 
3 Dinner, Merchant Taylor’s Hall, 

ret. 


needle 


Monday, April 23rd.—At 8 o'clock. Institution of Civil Engineers. 
| The eighth * James Forrest” lecture, by Bir William 
Preece, K. O. B., on “The Application of 
to Engineering." 


——— ——— — ————P 
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NOTES. 


Mr. Medhurst's Charges.—As the ELECTRICAL REVIEW 
at Mr. Medhurst's request, was the means of making it public 
that that gentleman had brought before the Council of the 
Institution of Electrical Engineers his correspondence in the 
matter of Tonbridge electric lighting, in which he charges 
Mr. Robert Hammond with мы а минез oonduot ; we think 
it is due to Mr. Hammond, and to our readers, to state that 
the President of the Institution has formally oonveyed to 
Mr. Hammond an intimation to the effect that though the 
. of the Council are private in i 
view of the publicity given to the charges, it was felt that 
he (Mr. Hammond) was entitled to be informed that the 
Committee of Investigation and the Council had come to the 
decision that there was no cause for taking any action in 
the matter. Thus is disposed of, in а manner which should 
be satisfactory to Mr. Hammond, a charge which ought never 
to have been made. 


Physical Soclety.— Among other papers read at a special 
meeting of this Society, held by invitation of Prof. Callendar 
in the oal laboratory the University College on 
March ‚ 1900 (Prof. GQ. Carey Foster, F. R. S., vice- 
pa in the 8 was one on “The Reversibility of 

alvanio Cells" by Mr. Т. S. Moore, was read by Dr. 
Lehfeldt. In these ex ents the reversibility of cells, 
such as the Daniell the Clark, which are assumed to be 
reversible, was tested by allowing the cell to send a current 
and by sending а current through the cella. The E.M. F.'s 
of the ocells were determined by means of a Crompton 
potentiometer, and from the E.M.F.’s on open and closed 
circuits the internal resistances of the ocells were calculated. 
Prof. S. Р. Thompson asked if experiments had been made 
upon Lclancbé cells, where the producta of the action 
escape, Dr. Lehfeldt said that experiments were not made 
upon these cells because they were known not to be reversible. 
A paper on ~ The Damping of Galvanometer Needles," by 
Mr, M. Solomon, was postponed until the next meeting. The 
Society then ad) until March 9th. 


Wiring ef Consumers’ Premises. —ТЪе Poplar Board 

ve а communication to the London County 
Council on the subject of the wiring the premises of intendi 
consumers, and have asked the other metropolitan 
authorities to give their support, The letter, which is signed 
by Mr. L. Potts, is as follows :— 

This im ing oat the work of ici 

Beard, in ca pori the electricity 

Provisional Order of 1293, hes had in contemplation establish- 
for the wiring of consumers’ premises Epon а 


already Gecaded to port Горы, чї the 
l&inctom Very have referred the qawa to the Бесс 
Lighting mite for co erat. 


X Ways in Accident Claim Cames —la Nen cain 
for damane Сз the Ne- Weserg Sunes Bway Com 
Parr, & Nis pen for ir z rewind while iR 
de & the coxpaar’s сагщ a Mr. Wen сіхаіюмі а 
Tenn of NAAN Am amn . M. R. Ren. 
— гы зз bai paved am істотам part in the 

ceo . Чосбгаа ima ) 

раа tame, жо imak а 


neral, in 


The Electrical Engineers Volunteers. — In another 
place we the principal speeches which followed the 
“ send-off " dinner to Major Crompton and his merry men. 
Lord Kelvin was absolutely rejavenated, fighting his battles 
o’er again as he spoke lovingly of the Lanarkshire Volunteers, 
in which he was captain 40 years ago. Never of late years 
have we seen England's doyen of science enter morethoroughl 
into the spirit of anything with wbich he has been Connected. 
and hosts and guests were both influenced by the enthnaiaam 
and fervour which filled the man who has done so much to 
prepare the way for the duties which the Electrical Volun- 
teers are about to pat into practice. Sir W. H. Preece, if 
somewhat subdued, was in his re ig vein, and Major- 
Gen. Webber, R. E., rose to real flights of eloquence in the 
E Ap UR which conan Lined. thonghts for those 
who are left behind. Captain Lloyd, immensely popular 
with his men, spoke like the gallant soldier he cad to 
some his blunt, sincere, manly utterances formed the speech 
of the evening. Major Crompton, too, was more than 
usually easy in his manner, and whether in his description 
of the ap going with the contingent, and of the 
performed on veldt or kopje, or in his comical 
allusions to the telegraphic communications which had taken 
ре between himself and Kruger, he was equally at home. 

fact that not a single member of the corps had been 
rejected by the“ Medicine man,” says something for electricity, 
remarked Mr. Crom but there is another remarkable 
feature about thie detachment. If Mejor Crompton is 
inaccessible 


disabled, if Captain Lloyd gets on an 

kopje and Captains Leaf and Bain with Lieut. 
O'Shaug lose their heads, the whole contingent 
would n y go to Pott; but, as it may seem, 


ita efficiency would not be impaired in the least, degree. 


witty manner, the love and veneration which ы do erg. 
0 vin, ormer preceptor, being Ade des every- 
bod t. cid ш best of good 
feeling between hosts and reigned su Mr. T. H. 
Harrison sang, Mr. T. E. Gatehouse fiddled, and Mr. Edwin 
Rorke recited, and Saturday, March ard, will long live in the 
minds of those who were fortunate enough to participate in 
one of the moet pleasant functions in connection with our 
volunteers which can well be conceived. It is only jun to 
add that the chaf of Princes Restaurant hed prepared а 


charming dinner wholly worthy of the occasion ; no greater 
compliment need we offer, nor could a more suitable urine 
room " be desired than that in which hosts and guests, whose 
names are appended below, foregathered :— 
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Capt. P. L RE, Capt A Bam, Capt- EI J. H Stabbs, 
— Lew А Н. Ра Sead- LA S Pailipa, 
Serrt-Ma:: Rowa, AR, Segt R R E- Sayt А. Chariton, 
Sent. W S Kent Seret T. Н B-9 9" O Р. W. Dalton, 
Сері H F. Bares Оер H HBB 
Corm. Ј H Sce. Sowia a E J- sv. Holiday, J 
J. Р. Xun Sen 8 W. Mom, B BA. D Р. Сомов, 
Bowey. G. F Н n F. С Were J- arira, C. Landos, 
G Cram E C р.р Fan a DE H R лме, M N. 
W. E Hoemek, C. Р. IRH H Bertram, 
"ag ыле es к wet. L Н. Нова+ 
Жега Б Б Toker AJ. — Р. С. Stephens, 
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СЕ RTW à R NN RNS IL. 41. Dr 
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Лай Lighting.—On Monday last those interested 
in the new Infirmary at Bethnal Green assembled in great 
numbers to celebrate the formal opening of the buildi 
What chiefly conoerns us in connection with the affair is the 
electrical installation, which forms a very important part of 
the scheme. It has involved an expenditure of between 


£6,000 and £7,000, and from what we saw of it we should 


imagine that the electrical work is as up-to-date and in- 
teresting as that of 11 infirmary installation in London. The 
lighting of the bnildings is effected by about 1,200 incan- 
descent lamps at present, but there is a plant capacity of 
2,000 lamps. The present supply is also employed for 
driving a 40 Н.Р, motor for laundry purposes. The installa- 
tion, for which Messrs. Owen Lucas & Pyke have acted as 
consulting engineers, comprisea three Galloway boilers, each 
80 feet x 7 feet 6 inches at 80 lbs. pressure (registered 
250 НР.) Two of these аге now in regular service, the 
8 as reserve. There are two 1 
rompton steam dynamos giving 600 amperes at 100 volts 
normal (or about 180 volts for charging purposes); also a 
battery of 108 E.P.S. K type ocells. The lighting is 
done on the three-wire system, and late at night when 
the whole of the igh are not in use it is 
that the surplus current generated shall be 
employed charging the batteries, We may mention that 
at the time of our visit when the installation was in 


| „ o., and Messrs. Z. D. Berry & Oo., of 
Westminster, furnishing the кош кеш ventilating, 
and certain other arrangements, nnder the supervision of 
firm of consultants mentionéd above. Mr. G. F. Broadley 
bas charge of the work as electrical engineer to the Infirmary 
authorities. ^ 


Adjustment of Electric hting Areas.—In con- 
neotion with those metropolitan Vestries which are under- 
takers under the Electric Lighting Acte, the Board of Trade 
have had under consideration the variations of the gem 
boundaries between London parishes which have been settl 
by the Commissioners appointed under the London Govern- 
ment Act, 1899. It appears to the Board that the boundaries 


of the areas of electric supply of the different districts . 


affected should, if possible, be adjusted to coincide with the 
boundaries settled by the Commissioners. With this object 
in view, à IOS conferenoe was recently held at the 
offices of Board of Trade under the presidency of the 
Hon. Thomas H. W. Pelham, when representatives were 
t from the Hampstead Vestry, the 85. Pancras Vestry, 

and the Metropolitan Electric Supply Company. After an 
exchange of views on the enbject, the meeting was adjourned 
for the several authorities interested to endeavour to draw up 
terms and conditions under which the exchange of areas 
should be adjusted. Inthe meantime, the Board of Trade 
has arranged for a more general conference to discuss the 
whole question, the authorities invited including the Vestries 
of St. Panoras, Islington, Shoreditch, Hackney, Stoke, 
Newington, Olerkenwell, and St. Luke, Middlesex. 


Lectures.—On 28th ult. а lecture was delivered before 
the Royal Dublin сосы by Prof. Fitzgerald, F.R.S., the 
subjeot being * The Development of Electrio Light." 

n March Ist Prof. Silvanus Thompson lectured at the 
London Institution on * Electric Locomotion.” 


Obituary.—We hear with regret of the death of Mr. H. 
Gardner, the well-known patent agent of Fleet Street, E. O. 


The Ignitien ef Firedamp and Coal Dust by Elec- 
tricity.—In the course of a discussion which recently 


followed the reading of a paper by alee’ Heise and Dr. 


Thiem on “ Experimente on the Ignition of Firedamp and 
Coal-dust by Means of Electricity,” Mr. А, L. Steavenson 
said he thought the paper showed very clearly that the con- 
ditions under which it was safe to employ electricity were 


rareindeed. In the precautions to be observed, it was pointed 


out that the ments were not made with the object nor 
were they capable of formulating a definite opinion as to the 
applicability of electricity in fiery mines, and it was stated 

t “in brief thesum of the resulta obtained shows that in 
general the amount of electrical energy which is capable 
under certain circumstances of igniting firedamp need onl 
be extremely small.” It ap to him (Mr. таа) 
that whether it was extremely small or extremely t, it 
was not very desirable to have it. The individual results 
were sammarised in the paper as follows :— 


2-0 P. lamps for 6 volts and 0 80 ampere—unsafe. 
10 65 0:46 safe. 


16 " 6 „ 077 „ unsafe. 
16 j 100 „ 050 „ safe. 
16 „ 150 „ 093 „ safe. 
25 »i 110 i 073 " unsafe, 
25 10 150 „ 058 iý safe. 
25 н 220 М 0 38 ii tate. 
35 i 100 „ 100 „ unsafe. 
50 » 100 15 150 Р unsafe. 
100 [Y] 100 T 3 00 n unsafe. 


If the margin between what was safe and unsafe was so 
small that they could not take a 10-c.P. lamp with 65 volts and 
consider themselves safe—and it was shown that with 150. p. 
and 65 volts they were unsafe—he thought all they had 
proved was that it was neither eafe nor pleasant to introduce 
electricity into a fiery atmosphere. The President said the 
experiments seemed to prove that anything above half an 
ampere was unsafe, — . 


Appointments Vacant.—The Plumstead Vestry wants 
an assistant electrical engineer to help in the preparation of 
drawings for the construction of electricity supply works. A 
telegraph linesman is wanted for the telegraph department 
at Northern Nigeria at {£200 per annum. Ап assistant 
electrical engineer is wanted for the Bexhill electricity works 
at £125 per annum. For particulars of these appointments 
вее our Official Notioes ” to-day. 


The Fire at the Grand Theatre.—A committee of the 
L. O. O., reporting upon the recent fire at the Grand Theatre, 
Islington, said that “Gas battens were evidently a source of 
danger, inasmuch as they allowed of carelem manipulation, 
and the committee were of opinion that where a theatre was 
partially lit by eleotrioity that agent should be used for all 
stage lighting.” 


. Metropolitan Electric Supply Cempanmy.—On the 
invitation of the directors, a large party of visitors, inolud- 
ing many distinguished electrical engineers, inspected the 
company's new station at Willesden on Thursday last week. 
Particulars of the generating sets, switchboards, &c., have 
already been given in our issues of February 16th, 1900, 
and September 23rd, 1898 ; farther details be given at 
an early date. | | 


. Polarised Light.—On Saturday afternoon last at the 
Royal Institution, Lord Rayleigh delivered the first of a 
course of lectures on the Polarisation of Light.” 

Lord Rayleigh will not deliver the second of his course of 
lectures on Saturday afternoon next, owing to the sudden 


death of his mother, the Dowager Lady Rayleigh. 


. 
— 


The Royal Society. — Yesterday afternoon the Bakerian 
lecture on “ The Specific Heat of Metals and the Relation of 
Specific Heat to Atomic Weight,” was delivered by Prof. 

A Tilden, F.R.S, 


- 
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NEW COMPANIES REGISTERED. 


Tramways aud Light Railways Estates Company, 
Limited (65,201) —Tbie company was registered on February 28th, 
with a capital of £100,000 in £1 shares, to acquire and deal with any 
lands, buildings, estates and property, and to carry on the business of 
builders, planters, farmers, proprietors of piers, boats and an 
(whether workit g in connection with railways or . 
wharves, works and conveniences, &c. The first sub 
with one share) are: — H. Garcke, Donington House, Norfolk E 
W. O., managing director British Electric Traction Company, Limited; 
B. Morse, 37, Norfolk Street, W.C., solicitor; G. Btevens, Donington 


House, Norfolk Btreet, W. C. 5 gecretary Britieh Electric Traction: 


Company, Limited; T. Vickers, Donington House, Norfolk Street, 
surveyor; C. H. Dade, Donington House, Norfolk Btreet, assistant 
secretary "British Electric Traction Company, Limited; E. Hopwood, 
Donington House, Norfolk Street, W.C., secretary to a public com- 
pany; and G. J. Somerville, Surrey House, Victoria Embankment, 
W.O., electrical engineer. The number of directors ia not to be less 
than three nor more than six; the subscribers are to appoint the 
first; qualification, £250 ; remuneration, £50 each per annum and a 
share in the profits (maximum, £2,500 per annum, таа Regis- 
tered office, Oawaldestre House, Norfolk Street, W O 


National Gas Eogine Company (1900) Limited 
(65,168.)—This company was registered on February 24th, with a 
capital of £200,000 in £1 shares (100,000 54 per cent. cumulative 
preference), to acquire the basiness now carried on at Aehton-under- 
Lyne, in the county of Lancaster, by the National Gas Engine Com- 

Limited, to adopt agreements (1) with the said old сошршу, 

2) with Herbert N. Bickerton, and (3) with Henry W. Bradley, to 
carry on the business of gas and oil engine manufacturers, electrical 
plant manufacturers, works plant manufacturers, mechanical, 
electrical, and bydraulic engineers, manufacturers of machinery, 
tools, boilers, stoves, tubes, and fire « xtinguishers or sprinklers, iron and 
brass founders, metal workers, el , iron and steel converters, 
chemists, smiths, wood workers, Фс. The first subscribers (each with 
one share) are:—Henry Prescott, Hamburg Terrace, Stretford, 
engineer; Henry W. Bradley, Wellington Works, Ashton-under-Lyne, 
engineer; Henry N. Bickerton, W n Works, Ashton-under- 
Lyne, engineer; Walter Scholes, Wellington Works, Ashton-under- 
Lyne, deoretary; Francis H. Orme, One Oak, Alderley Edge, 
Lancashire, gas engineer ; William A. W а Road, 
Ashton-under-Lyne, solicitor ; and Frank Halsal), 45, Spring Gardens, 
Manchester, chartered accountant. The number of tors is not 
to be less than four nor more than seven; the first are Henry N. 
Bickerton and Henry W. Bradley ( directors), Henry 


Prescott, Francis Н. Orme, and Joseph Bickerton; q tion, - 


£1,000; remune-ation as fixed by the company. Registered office, 
Wellington Works, Ashton-under-Lyne, Lanes. 


OFFICIAL RETURNS: OF ELECTRICAL 
| COMPANIES. 


Renewable Electric Lamp Company 
(63,144).— This company's annual return was filed on February $га, 
when 80,000 preference and 100,000 shares bad been taken 
up out of a nominal capital of £150,000 in 100,000 ordinary and 
50,000 preference shares of £1 each. б. per share has been called 
up on all the preference, and 7s. 6d. per share on 1074 ordinary 
shares, resulting in the receipt of £7,740 5s. £162 10s. remains un- 
paid. 98,926 ordinary shares are considered as fully paid. 


Limited 


per 

up on 17,630 and 34. sbare on 96 410; £7,897 Os. 4d. has been 
4 (including £156 13s. 4d. in advance of calls) leaving £626 83. 
arrears; 270,296 shares are considered as fully paid. 


‘Pera Telephone Compan any, 1 Limited (29,920).—This 
company's annual return was fi Jd«&uary 17th, when seven 
sheres had been taken up ont of a nonfinal capital of £100,C00 in 
20,000 shares of £5 esch. No calls. 


Direct United States Cable Company, ыш 
(11, ipid mv company's annual return was filed on February 
16th, when 60,710 shares been taken up out of a nominal capital 
of £1,900,000 in 65,000 shares of £20 each. All the shares are con- 
sidered as fully paid. 


А. E. Gwynn, Limited (63,799) —This company’s 
annual return was filed on February 16th, when the entire capital of 
£500, in £1 shares, was taken up and paid in full. 


Weymouth Electric Light and Power Company, 
Limited (53,120).— This company’s annual return was filed on 
January 13th, when seven shares were taken up out of a nominal 
capital of £10,000 in 2,000 £5 shares. No calls have been made. 


Headland's Patent Electric Storage Battery Com- 
pany, Limited (45,524).— This company's annual return was filed 
on January 19th, when tLe entire capital of £20,000 in £1 shares had 
been taken up. £1 share has been called up on 5,007, and 


per 
has been received, leaving £25 in £1 is d 
weld oo 3 ving arrears, 4,993 is considered м 


SUPPLY STATION ACCOUNTS. 


Blackpool Тни accounts of the electricity undertaking of 
Corporation tbe Blackpool Corporation indicate a continu- 
Electricity ance of the period of growth and development. 
Accounts. The extensions in hand in March, 1898, were 


estimated to cost £40,000, and the further 
extensions proposed were estimated at a similar sum. The capital 
cxpended was then £84,000, and this rcse to £102,000 12 months later. 
The units sold are distributed over private lighting, public lighting, 
and tramway traction as follows :— 


1898. 
Private 523,412 at 8d., 5d., 24d., and 2d. per unit. 
Publio .. 164,923 at 8d. and 2d. per unit. 
Tramways 181,850 at 20. per unit. 
Generated ... 1,098,603. 


The public ligbting is represented by 146 arc lamps, while tbe 
private consumers number 694. The total capacity of plant installed 
is 1,350 xw. 


1897. 1898. Increase, 


Total capital expenditure ... £84,000 £102,002 218,003 
Number of units sold .. 707,986 870.184 162219. 
Number of lamps connected 58,C00 60,200 2,200 
Maximum load in kilowatt-... 900 950 50 
Gross revenue .. £12,827 £14,284 41457 
Gross profit. £5675 27,122 £1,447 
Average price per unit sold... 4191. 8:91d. — 28d. 


The revenue account shows an increase of nearly £2,000 in the 
item for sale of current, but the pric» per unit has fallen from nearly 
43d. to just over 370 1, a reduction of over 1d. As the other items of 
revenue have also fallen both in the gross and per unit, the total 
reduction in revenue per unit works out at over id. That the 
average return should be only 9:04d. is a sufficient answer to those 
local busy bodies who some time ago criticised adversely Mr. О апу 
adoption of the demand indicator principle. 


REVENUR STATEMENT., 


1897. 1898. 
Gross. Per unit. Gross. Per unit. Increase. 


Bale of current +. £12,862 4191. £14,165 391d.  —'394. 
Meter renta .. ji € 279 *09 1. 7 ү» — 09d. 
Bupply of lamps, &с, : LAN: YN Т eee 
Sundry fees, ae. 1906 071. 119 034. — Odd. 
Gross revenue .. 812,827 4 35d. £14,284 394d. — 41d. 


— —ẽ — —— 


The costs of production are decidedly good. With Works’ cost 
only a little over 1jd. (а reduction of over 4d. on 1897) and total 
costs of under 2d., the borough electrical and tramways engineer 
should be well satisfied. No doubt the traction load has assisted 
materially. 

Oost or Propvorion. 


1897. 146. \ 

Gross. Per unit. Gross. Per unit. Increase 

£3,586 ‘88d. £3,011 554. — 88d. 
787 27d. 788 22d. — 053. 


1,493 50d. 1,614 45d. — 05d. 


Coal ee ee ee ee 

Oil, waste, water, and engine } 
room stores. 

Selaries and wages incurred 
in generation and distri- | 


b 
Repairs and maintenance of 
buildin dings, engines, boilers, 1,121 88 1. 1,093 -*80d. — 08d. 
dynamos, &о. 
Works’ costs вее eee £5,987 $084. £5,508 1:594, — 514. 
Rent, rates, and taxes 254 084. 339 Od. + 014. 


salaries of managing engi- 928 26d. + Old. 
neer, secretary, clerks, &c. 


G МА neral И 


Management imaging engi | 739 28d. 


8, stationery and 

printing law charges and 
nsurance. 

Other expenses ee oe 


173 ‘06d. 365 10d. + 04d. 
28 Old. + Old. 


Total costs .. £7,152 242d. £7,162 1:98d. — 44d. 


The interest and sinking fund charges have increased by nearly 
£700, Yet notwithstanding this the net profit has risen over £770. 


Prorit STATEMENT. 


1807 1898. 
Interest on loans. £9,856 £2,605 
Sinking fund for repayments .. e| T ae 1,940 
Net profit carried forward ‘a as Vs 1,819 2,577 
Gross proʒt .. 5,675 47,23 
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CITY NOTES. 


Fon some reason or other the representative of 
Amazon Tele- the Exxzcraican Review was refased admission 
graph Company, to the meeting of this company, which was held 

Limited. at Moorgate Station Chambers last Friday. He 
presented himeelf in the usual way, yet not only 
was he refused admission to the meeting, bat a copy of the directors’ 
report waa withheld from bim, while it was specially handed to the 
representative of an esteemed electrical contemporary. We think, 
however, our readers would not like to be altogether out of touch 
with so profitable an enterprise, and we accordingly reprint the 
following report of the proceedings from the Times of Saturday 
last :— 
“Mr. D. Н Goopsar. r. presided in the absence through i- 
tion of Mr. W. В. Andrews, КЕИ 


this change would lead to the t maintenance of these parts 
of the system. Similar diversions would be made wherever it was 
seen that the cable would not last in its present position. The 
directors bad succeeded in obtaining from the Government of the 
State of Amasonas a concession fora land line, which they hoped 
shortly to be able to erect. The Government had nearly completed 
the road which they undertook to mske for this line, and the 
directors had already hed more than one-third of the requisite 
material, while the remainder had been ordered. A further subsidy 
of £10,000 a year would be received by the company when the land 
line had been put ар, so long as it was kept in working order, and 
the line would also du a part of the system. 
* Mr. Тони Corr seconded the motion. 


traffic existed. Part of the system, разе. ОД unfortunately, not а 
profitable part, had remained in wor 


cent. in the traffic bad been shown. 
*The motion was unanimously adopted.“ 


Chelsea Electricity Supply Company. 


Тив annual ordinary general meeting of the shareholders of this com- 
pany was held on Wednesday at the Ohelsea Town Hall. Mr. 
. Irving Courtenay, the chairman, presiding. 


roaching 
some directions would be appreciably less, and 


against 48 per cent. for 1898. Another direction in which 
ht look for improvement was in the increase of custom, and the 
y increased use of the light by all the consumers, which would 


by giving the lopg-hour consumer, though he might have only a fow 
lampe, a distinct advantage in price over the consumer who might 


known. They had sent circulars to 
residente in Chelsea showing, by actual results, the benefit 
obtained by the consumers, and that should within the next 12 or 18 
months brn an increase not only in the number of lamps bat in the 
revenue per lamp. They had also published the fact that they were 

to wire premises on the purchase-hire system. They had 
to be prepared to meet some disadvantageous elements. There was, of 
course, the reduction in price which would be, however, com. 
pensated for in a short time by increased use of the light. 
A sum somewhat in exoess of that provided in 1898 had been placed 
to renewals and depreciation fund, in view cf the increase in capital 
expenditare. Some shareholders 


indeed would like to see larger 


amounts provided for depreciation. The necessity for those pro- 

visions was so obvious, that be would not draw pointed Ф. to 

be of opinion that they were being hardly used. They had had inter. 

were yu ey 

views with Mr. Henry Kimber and other gentlemen who represented 
some of the holders of the founders’ shares, and thongh these con- 
ferences had been of a most friendly character, still they were not. 
іп accord upon the subject of the rights attaching to the holders of the 
founders’ shares. Не could only вау that if those shareholders would 
carefally examine the accounts, they would see that up to the present 
there had been no margin of profit available for division among them. 
large generating 


ring 

slightly more than in the previous year. The principal saving effected 
was in the coal, and under that head there had been a saving of about 
one-fourth of a penny per unit. That result bad been obtained partly 
in consequence of the very careful supervision which had been 
maintained to prevent waste of fuel, and partly in consequence of the 
attention given to rendering more perfect the coal saving appli- 
ances. That saving of fuel was particalarly important in view of 
the abnormal increase which had taken place in the price of coal. 
There were few large business under s which had not tem- 
porarily lost the services of some of their employés who have gone 
to South Africa. In the case of that company, several of their men 
had been called up to join the Reserves, and the company was con- 
tributing towards the maintenance of the wives and families, feeling 
sure of the support, of the shareholders in that course. 

Major-General WEBBER, O. B., seconded the resolution, and 
pointed out that the company was іп a mach better position than 
many other concerns inasmuch ae they had provided land and buildings 
which would suffice for all their requirements as long as their pro- 
visional order ran. 

Mr. Dawn raised the question of the position of the founders’ 
shares, and asked what course the directors intended to pursue in the 


. future in regard to those shares. He took it that they ought to have 


had one-third of the profits after the ordinary shares received their 
6 per cent. He moved as an amendment: — That the amount of 
£1,096 8s. 5d. be not placed to a coal reserve fund, but be added to 
the year's net revenue, and divided in accordanoe with the articles 
of association between the holders of the ordinary and founders’ 
shares.” | 

Mr. Макти seconded this. 

The OzHAIBMAN, in reply, said that the board had no predilection 
one way or the other in the matter of the founders’ shares, because 
they held both classes of shares. All they desired, as prudent men, 
was to do the best for the company as a whole, and their object was 
dim good reserve fand to put the c:mpany into a strong 

tion. 

After further discussion the amendment was withdrawn and the 
report was adopted. 7 


The Hove Electric Lighting Company, Limited. 


Tum annual meeting of this company was held on Wednesday at 
Oannon Street Hotel. 


allow on the pres-nt site. Two new Orompton-Willans sets of 350 
HP. and 250 H P., and а s armature, had been aided, at 
a cost of £5,420, this increasing the capacity to 1,690 HP. 
A new Babcock boiler had been erected, and a further 1j miles 
of new mains and feeders laid, increa the length to 152 mile”, 
New meters and demand indicators had cost £1,255. They had to 
deal with an expanding business, and must be prepared to meet 
customers’ requirements. They had ordered another 250 f. P. steam 
dynamo for delivery in the autumn. When this was erected, the 
station would be fu 2р, and they would be able to meet next winter's 
anticipated demand. For further increase they contemplated erecting 
a new station, but some difficulty had arisen with the Corporation as 
to the site, and as soon as that was settled they would take up the 
work. They believed that the outlay would prove remunerative. 
The business had been steadily p . For 1899 they sold 94 000 
more units than for 1898, and for the first nine weeks of 1900 
the units sold were 127,655, an increase of 24,106 over 1899. The 
reduction in the price had helped to swell the c.nsumption, and to 
increase the profit. They commenced 3j years ago to supply new 
customers at 200 volts instead of 110 voits, and at the presen: time 
they had more customers at the higher than at the lower voltage. 
Customers who agreed to take supply at 200 volts were charged 7d. 
per unit, and others 8d. as hitherto. The new issue of shares was 
promptly taken up by shareholders, and the premium had been 

to reserve. They would have to issue more capital this year 
for farther mains, tho new dynamo, and partly for the new station. 
The revenue account showed the number of houses last year as 671, 
compared with 513 in 1898. The lamps and motors attached to the. 
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system reached 44,824 8-0.р., against 96,967 at the end of 1898. 
Units sold were 444,499, against 350,254 in 1898; gross revenue, 
1899, £12,070; 1898, £9,480; increase, £2,590; working expenses 
£4,973 in 1899, against £4,390 in 1898, an increase 


out on Feb 26th, and this resulted in a failure of supply for 
v. Bpecial meetings will be called to alter the articles in 
osder to meet the Stock Exchange requirements. The chairman paid 


cent. per annum for the last 


monyi also a resolution declaring 9 per 
1899, making 7j per cent. for the year against 63 in 1898. 


half 


Davis & Timmins, Limited. 


Tux directors’ first annual re to be submitted to the meeting on 
Wednesday, March 14th, at Winchester House, at 9.30 p.m., reads :— 


The net profit for the whole year, after allowing for depreciation, is £9,400 
178. 4d. Out of this the sum of £2,240 15s. Id. has been apportioned as profit 
made previous to the formation of the company, and therefore not available for 
dividend. From this sum interest on purchase-money paid to vendors and 
stamp duties, amounting together to £786 14s. Id., bas been deducted, and the 
balance of £1,454 ls. placed to capital account. Of the available balance of 
£7,160 28. 8d., the interim dividend paid in September last on the preference 
shares absorbed £773 Os. 7d., leaving a balance of £6,887 1s. 8d., which the 
directors propose to employ as follows: 


To the payment of six montbs' interest on the pre- 


ference shares to December 81st, 1899 .. КЕ T £1,780 4 9 
To the payment of & dividend for the period ending 
December 81st, 1899, on the ordinary shares at the 
rate of 8 per cent. per annum a 5% oe 2,810 19 2 
To commissions to managers as per agreements .. т 275 0 0 
To be carried forward @e oe oe ee ee eo 1,620 17 9 
£6,387 1 8 


Subject to the approval by the general meeting of the recommendations as to 
dividends, the warrants for both the preference and ordinary dividends wil] be 
to the shareholders on the 15th inst., and be payable on the following 

ay. The directors are pleased to say that the building of the new factory at 
Wood Green is approaching completion, and the necessary machinery is now 
being delivered, the erection of the latter will be taken in hand as soon as the 
building is handed over to the company. The plant and buildings at York Road, 
King's Cross, have been maintained in a thoroughly efficient state, and the 
directors consider the business outlook for the coming year as most satisfactory. 


Prospectuses. 


of 6} рет 
tive preference and ord shares of £1 each, to take over and 


engine of which the company holds the ts. The profits are 
stated to have been £4,871 in 1897, £9,875 in 1898, and £193,106 for 
the 11 months to December last. The list closed on Wednesday. 


Telephone Company has been inviting subscriptions 
until yesterday (Thursday) for an issue of 100,000 ordinary shares of 
C cent. debenture stock at the price 
of 98 cent. The shares offered for 


The Electric and General Investment Oompany is offering, until 4 
Ind Poole | 5 ot £70,000 tose 
00 upp mpany, 4 
cent. debenture stock, offered at the rica of 103 per cent Thé bam- 
pany, which has a share capital of £ 
and ordinary, all of which bas been subscribed 
over all tho interests held by the 
Provincial Electric Com ph the Bournemouth and District Elec- 
tric Supply Company, The whole of the assets in the latter 
company are now vested in the Bournemouth and Poole Oompany, 
which has also acquired from the Oounty of London Oompany ali 
its interests in the Richmond (Surrey) Electric ht 
Oompany. The assets of the Bournemouth and Poole Company are 


porem orders. The net revenue of thetwo undertakings is stated 
have amounted last year to £11,792, and for 1900 it is estimated at 
between £13,000 and £14,000. 


Notting Hill Electric Lighting Company, Limited. 


Tue thirteenth ordinary general meeting of this com was held 
All Ga 1020 at the company's offices, 140, High Biroot, Notting 


The chair was taken by Sir WitLLIAM Onooxms, F. R. B,, who stated 
that during the year ending December 3146 last the progress of the 
company’s business had eclipsed all previous records. The net profit 
last year amounted to 210,960 17s. 4d. as against £7,261 184 Fà. in 
the preceding year, and the unite sold showed an increase of 209,258, 


was now, having to 
taking, the lowest in London; a system of bonuses to employés 


th the Kensington and Koightsbridge com- 
pany, to erect and work a joint station, received the Royal assent on 
uly 13th last. The new works will be situated at Wood Lane, 


of the company’s area, on which a 


Messrs. Fox, Sissons & Oo. ‘The proceedings then terminated with a 
vote of thanks to the chairman, 


The Metropolitan Electric Supply Company, Limited. 


Tum directors’ report to be presented to the meeting on Tuesday 
next, March 13th, at 19 noon at Winchester House, readsas follows :— 
“The directors submit a statement of the com 8 accounts for 


cap expenditure, which at the end 
1898 amounted to £993,761 13s. 9d., has now reached а total of 
£1,244,254 1s. 6d., being an increase Sr tbe year of £250,492 
g f expenditure over receipts of 
vari 0 12s. 7d. The principal item of expenditure was for the new 
at Willesden. A portion of this ро expenditure was pro- 


debenture stock which the directors corsidered it 
tocreate. This issue was offered to the shareholders at 97 per cent. 
and the whole of it placed at that price. The grose revenue for the 
year amounted to £179,190 16. 10d, against E151. 605 12e. 3d. in 
1898, being an increase of £27,584 9з. 7d. The cost of 
which in 1898 was £76,786 8s. 7d., amounted in 1899 
7s. 1d. от an increase of £13,682 18s. 6d. Daring the whole of the 
period under review the erection of the company's new generating 
station at Willesden was proceeded with, but owing to delays 


in the deliveries of constructional and other iron work the com- 


first cocasion the proceedings were pos 
on the second, after hearing evidence, nominal fines were im 
the Magistrates in each case considering that лар лш ough 


particulars of the of 
these summonses were circulated among the recie. Шы, 
December 15th, 1899, the Willesden generating station has been 
working satisfactorily. Daring the last Session of Parliament, the 
London Oounty Council introduced a Bill to authorise the construction 
of a new street from Holborn to the Strand, which involved the com- 


providing for depreciation, is £66,892 17s. The directors have set 
or tion, в. e ve 

aside £13,000 as an addition to the depreciation and reserve fund, 
carrying to the credit of the net revenue account (No. 5) the sum of 
£53,992 17s., which, with the balance brought forward from last 
account and other receipts, makes a total of £57,728 108. After 
deducting debenture and share interest and other charges, there 
n d gii pu OL ырдан еч ү, An interim dividend 


2 
F 
3 
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r to 210,079 12s. 8d., and the directors recommend that a 
farther dividend of 5s. 


This resalt the directors consider to be satisfactory in view of the 
circumstan "has b | 


ces under which the een 

carried on d also to the large 
itional charges upon 

revenue, has been unproductive for pon the whole of the ycar. 


creased 
during the year 1898 from 430,000 to 500,000. The present number 
рез lamps ашса is ү faa egg the applications ii no 7 755 
of decrease. report from company's engineer is appen 

showing that the satis 


tris to seats on 
the board, and have appointed Mr. W. Harrison Oripps to the office 
of chairman. The term of Mr. Frank Bailey's M as engi- 
neering director havin scp rae но ain an or 
member of the board. e rs have appointed Mr. J. Oonacher 
fo Ъз general manager of the company. In accordance with the 
articles of association, the following directors, vis, Frank Bailey, 
Esq., W. Harrison Esq., and F. Leverton 
from the board, and are eligible for re-election. The auditors, 
Mesars. Deloitte, Dever, Griffiths & Oo., also retire, and are eligible 
for re-election.” 
The report of the engineer appended to the directors’ statement 
reads thus :— 
To the Directors of the Metropolitan Electric Supply Company, Limited. 
Gentlemen, —I have pleasure in certifying that, subject to normal deprecia- 


tion. the company’s stations, ery and plant, are being maintained in an 
efficient condition, and have worked satisfactorily up to the present date. 


REGINALD R. TODD, Engineer, 
March Ind, 1900. 


Oldham, Ashton and Hyde Electric Tramway 
Company. 


Tus directors’ report for 1899, presented at the meeting held in 
London s £40,000 4 per eent. debentures 


amounted to £12,600, and the expenditure Wi es бош 


interest) to £8,186, leaving a net profit of £4,419. The pro- 
pose a at the rate of 5 per cent. per annum on the camula- 
tive ce shares from August 15th to December 3ist, 1899, 


carry 
edes, the Hyd es M tee aati potrei: 
y aad tmu revent the company 
feeder cables which have laid audet the footpaths.— An extra- 

mee will be held to approve an extension light railway 
order promoted by the company. 


The Northwich Electric Supply Company, Limited. 


Tun second annual report of the directors, which was adopted at the 
meeting of shareholders last week, reads as follows :—" The directors 


to the mains. On December 31st, 1898, there were 88 consumers, 
with an equivalent of 3,885 8-0. P. lamps; and during the year 1899 
64 consumers have been added, with a total of 2,901 8-0 P. lamps, 
making a total on December 81st, 1899, of 152 consumers and 6,186 
90. P. lamps. In addition seven motors, with an aggregate of 61 H. x., 
have been connected to the mains during the year. The length of 
mains laid to the end of the year is as follows:—Feeder mains, 5,720 
distributing mains, 10,560 yards; public lighting mains, 4,250 

malus. 3,000 yards; making а gross total of 23,500 
or 134 miles. The principal ons during the year 
are for the public and privato lighting of Hartford, where the com- 
i amount of su 1,154 lamps 


village—a 
been lighted since November 14th, this being the first village io the 
kingdom to adopt public electric lighting throughout. Owing to the 
very manner in which the demand electricity has 
risen, and a view to 
route of 


per unit, or a reduction of 15 per cent. With a view to 
enco onsumers, the directors decided to adopt 
a system of free wiring, with prepayment slot meters, 
which, in practice, is proving extremely successful, and the 

а аа t. 


on 
system i extended так) жс 
substantial support has already been secured. It is anticipated that 


Harris, Esq., retire. 


these extensions will be working during the month of March. Owing 
to the rapid and oontinued increase of business in the supply 

t of the company, the directors decided in December last 
to relinquish the wiring department, and have entered into an agree- 
ment Messrs. Woods & Oo., of 3, Gray’s Ian Road, London, 


: Northampton Electric Light Cempany. 
TEB annual general 


А began the year 
they ended the year with 19,763, an increase of 6,702; which was an 
improvement upon the previous year’s increase, 1,977. The increase 
in the number of lamps was not altogether due to the reduction in 


thing like 50 н.р. During the year now 
to the pressure of the carrent toabout 
The great increase in the mains, 24 miles, was brin in the 


the future success of the com д | 

Alderman Томив seconded, and said that the company had not yot 
been able to give the shareholders the benefit of th 
1899, because although there had been a increase in the number 
of customers, a many of them did not till the 
last six weeks of the year. But though they did not make such a 
great difference to the company in 1899 the company now began to 

1 the effects. e 
The motion was unanimously мон 
It was resolved that dividends 


Brompton and Kensington Electricity Company. 


Tum report of the directors for 1899, to be ted at the meeting 
to be held t the revenue account 


shares £2,100, a dividend on the ord 
cent. for the year £3,440, carry forward 


he was appointed 
ctor, Mr. has decided to resign the office. 


2 of London Electric Lighting Company. 


Tun total revenue for the past year was £187,253, of which expenses 
of generation and distribution absorb £69,478, and rent, rates, &c., 
£30,451. There is transferred to fund No. 1 £21,000, 
and to reserve fund £2,349, leaving, with £3,381 brought forward, a 
balance of £63,974. It is pro to pay a dividend of 8s. on the 
ordinary shares, or 4 per cent. for the year, and to carry forward 
£1,622. The generation and distribution for the year, 
including repairs and renewals, were 40°31 per cent. of the gross carn- 
ings, as compared with 36:1 per cent. for 1898, 31:3 for 1897, 34 per 
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cent. for 1896, 36:87 for 1895, 46 for 1894, and 542 for 1893. The 
increase in the percentage during the past year is due to a largely 
increased output having been supplied at a grestly increased rate of 
charge to the consumer. The number cf customers being supplied is 
8,738, compared with 7,415 at the end of 1898, and the number of 
lamps connected was 429,628, againet 355.825. The B. O. T. units sold 
for private lighting for the year were 7,446,703, ae compared with 
5,887,817 in 1898. The directors have resolved to issue 20,000 
ordinary shares of £10 each, being the balance of the additional 
£400,000 ordinary share capital created by a resolution passed at 
the meeting beld in 1897. This i» we of 20,000 ordinary shares 
will ravk for divided as from January 1st, 1900, part passu with the 
existing ordinary shares, and will be allotted at par pro rata to the 
holders of preference and ordinary sbares who were registered in 
the books of the company on March 2nd, 1900, or to their nominees. 


Bourpemouth and Poole Electricity Supply Com- 
pany, Limited.—The directors bave decided to recommend pay- 
ment (f a dividend vpon the ordinary shares of the company at the 
rate of 5 per cent per annum, less income-tax, for the year ended 
December 31st, 1899. The transfer books and re of members 
will be closed from the 9th to the 19th inst. inclusive. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee has appointed a special settling day as under:— Tuesday, 
March 13th.—8t. James’s snd Pall Mall Electric Light Company, 
Limited— Further issue of 8.020 ordinary shares of £5 each, fully 
paid, Nos, 52,081 to 60.100, and bas ordered these securities to be 
quoted in the Official List. 


British Insulated Wire Company.—At a board meet- 
ing on Monday last applications for the new issue of shares were 
considered, and it was resolved that, in view cf the fact that both the 
ordinary and preference shares were largely over applied for, the 
allotment cf shares be adjourned until Wednesday, 7th inst., when 
letters of allotment and regret will be posted. 


The City of London Electric Lighting Company. 
The transfer books and register of members will be closed from 2nd 
to 15th inst., both days inclusive. 

Limited.—The 


Barcelona Tramways Company, 
directors announce a dividend for 1899 of 2 per cent, or 4s. per 
share, tax free. | 


TRAFFIO REOEIPTS. 


air ree and Fleetwood Tramrosg Oompeny.—The receipts for the week 

March 8rd, 1600, were 4177 ба. 8d. 1 receipts for corresponding 
period, 1899, £196 13s, 10d,; aggregate for half-year to date, 21,790 Os. 24, 

Tbe Bristel Tramways арб Carriage Company, Limited.—The receipe for the 

week ending March 2nd, 1800, were 49,748 0s. 64.; corresponding 

period, 1869, 42,498 16s. 10d.; increase, £244 4s. 8d. 

Tbe Clty ard Boush London Rail Oompeny.—The receipts the week 

March 4th 1800 were £1,159: ditto March 5th, 1899, 41,111; 

increase, £848. Total receipts for half-year, 1900, to date, £10,478; oorre- 

nding period, 1899, £10,071; increase 4402. Miles open March 4th, 1900, 

; March bth, 1899, Рф | m 


The Dover Corporssion Tramways—The receipts for the week ending 
March 68rd, 1900, were 189 168, 94.3 
£189 18s 8d.; increase, 8e. . Total receipts to date, 1900, £1,800 
17a. Id.; corresponding period, 1800, £1,262 16а. 8d.; #27 Os. 11d. 
Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,909; 1899, 
4,261. Number of cars, 1900, 11; 1899, 11. 


Tbe Dublin United 'Trsmesys 


; D. . Co. 
electric g.; : increase, £880 19s. 11d. 
Aggregate to date, 480,248 16s. 24.; aggregate to date 906 pear, £98,181 
11s. ; шегем to 7 8 22,117 4s. 9d. „шома work 1 а mat po 
electrically, 9 miles by horses, as against 18 miles electrica) 

by borses, for the corresponding period last year. а 


The Halifax Corporation Tramways. — The receipts for the week ending 
March 4th, 1500, were £678; week ending March 8th, 1899, 2801; 
increase, £262, Number of cars, 1900, 38; 1899, 15. Total receipts to date, 
1£00, £29,060; 1899, £9,729. Miles of track open, 1900, 13; 1899, K. 


The Liverpoo: Overhead Railway Oompany.—The receipes for the week ending 
March 4th, 1600, amounted to #1489: corremending week last vear, 
254. increase, 4147. Total increase in traffics for half-year to da 


STOCKS AND SHARES. 
sz Wednesday Evening. 
Tux relief of Ladysmith last week brought with it another relief for 
the Stock Exchange. While little fresh business has followed in its 
train throughout the markets generally, it is felt tbat the war is now 
in our hands, and time is the only thing needed to bring it to a suc- 
cemful conclusion, when the advent of peace вра] usher in a vast 
amount of orders to the House. Whether this latter consummation 
will be + ' about remains to be seen. The Badget proposals were 


also a strengthening tonic to the markets, which had been dreading a 
new issue of Consois to pay for the war. This fear having proved to 
be baseless, Consols advanced sharply, and the electric markets have 
benefitted considerably under the clearer skies in the political and the 
financial firmaments. 

Electric Traction is still prominently to the front. Boch Citys and 
Centrals are better in price. Ойу and South London have added to 
their increase of last week by scoring another brace of points, it being 
stated that the company’s new station at King William Street shows 
sigas of becoming a great acquisition. Oentral London descriptions 
are all 3 better, bayers coming into the market in intelligent antici- 
pation of a demand for the shares as soon as the train 
is ranning, which will now be in a few weeks’ time. Waterloo and 
City stock is firm, and we look for no ries so long as the money 
market maintains its present rates. For a 3 per cent. investment 
SUM a is as good a one as can be obtained anywhere, and as 

British Blectric Traction are becoming almost a lively market, and 
the activity naturally makes for better prices, so long as the com- 
pany’s prosperity continues normal. The new shares are quoted 17, 
which ie 10s. below that of the prior issue. 


Proprietors of traction shares need not be alarmed at our announce- 
ment that a rival is in the field. Red-hot from the promoter's hands 
а proof prospectus of the Johnson-Lundell Electric Traction Com- 
pany came to us. The capital, it is proposed, shall be £300,000. It 
will be time to criticise when the undertaking reaches the maturity 
of public issne—that is to say, if it ever does во. In some respecta 
the prospectus reminds us of that of. the British Weetinghonse 
Electric and Manufacturing Company, whose 6 per cent. Preference 
share’, by the way, stand at Eb, i e., par. 

Tho supply section is quite busy. Most of the companies reports 
are now facing the music, and the salient features of them all are the 
same as those we have mentioned from time to time in dealing with 
individual reports. Expanding business, increasing expenditure 
and want of more capital—those are the main points that catch the 
eye in glancing through the papers issued by tbe companies. 
Oharing Cross shares weakencd on account of the fire at the Maiden 
Lane ‘station last Saturday, but with admirable promptitude the 
Chairman issued a reassuring circular to shareholders, telling them 
that most of the damage done is covered by insurance, and that the 
supply of the current was only stopped for a few hours even in the 
district most affected by the conflagration. Brompton and 
Kensington shares are uninfluenced by the excellent report now 
being distributed. The company is spending nearly £27,000 on new 


plant, but instead of making a fresh capital issue, the directors boldly 


carry forward a large sum to a renewal suspense account, which is to 
be written off out of future profits. The rest is provided for ont of 
the depreciation and current revenue accounts. 

Dr. Fletcher Little still attacks the Metropolitan Electric Supply 
Oompany witb all his power at the meetings of the Marylebone 
Vestry. His latest move is the circulation of a letter comparing the 
Metropolitan Company's charges, years of existence, and method of 
supply with those of other prominent electric concerns. The London 
Electric Supply Company, it appears, is 13 years old, the St. James 
is 10, the Oheleea nine, and the Metropolitan only eight years. 

Amongst the various new issues either being made or on the way, 
wust be mentioned the £70,000 worth of 4j per cent. Debenture stock 
offered at 103 by the Bournemouth and Poole Electricity Supply, the 
company which secured from the Oounty of London and Brush the 
interests formerly held by the latter in Bournemouth and the 
surrounding district, and in Richmond (Surrey). The stock is redeem- 
able at 107 after 10 years, and tbe security seems sound. Bourne- 
mouth and Poole Ordinary (£10 shares) stand at 121, and the 4} per 
cent. Preferenoe at 103. 

The National Telephone's new issue, of which we gave particulars 
a fortnight back, is now before the public, and the 4 per cent. Doben- 
ture stock that is « ffored at 98 is already quoted at 1 to 3 premium 
in the market. We should say that thie was about as much as it is 
worth, bat, of course, the fact of its being redeemable at sny time 
after December 31st, 1904, at 105 per cent., offers some little attrac- 
tion to many people. The new Ordinary shares are being issued at 
par, £5, and as the existing shares stand at 5 to 53, it must be con- 
ceded that they have very little to recommend them. The subscrip- 
tion lists closed on Thursday, March 8th. 

Telegraph securities remain very quiet, and the market is unin- 
teresting. Eastern Extensions continue to be bought upon the com- 
pany's negotiations in Australis, but Eastern Ordinary is unaltered. 
Indo-Earopean moved up a point upon the contention that what with 
war cables and famine cables, the company should be doing an 
excellent trade. The Anglo-American division is out of all favour 
with speculators, and the market is listlessly weak. Beyond one or 
two of the debenture stocks being quoted ex-dividend, there is no 


other change worth mentioning in the telegraph department. 


Roe UO 


== Мы чы = BES чь 


Vol. 46. No. 1,163, Manon 9, 1900.) THE ELECTRICAL REVIEW. 


418 


SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
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124 —129 |126 —181 


98 —108 | 97 —1(2 xd 


4— 5i | 4— 
ц 21 12— 2 
44— 5 4- 
101 —108 101 —108 
14 — 15 | 14 — 16 


ia ers 
week 
March "th. 
1900. 
Highest. Lowest. 
el. 
1153 | 116 
44 148 
1044 | 1034 
2 
198 | ... 
І 118 
158 | 156 
1004 | 982 
1164 | ... 
164 | 152 
102 
113 nu 
16 | 15$ 
63 | 62 
6 | 5h 
eee E 
? 9:1 
129 | .. 
153 | 14 
Ial 2. 
s 9 4 
10 | .. 
P 
1118 111˙ 
104 | 19 
1 55 
С 
10 ge 
| 53 
141 133 
964 | .. 
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Present m | Btock/ — Dividends for а quotation —— 
Issue, | | aami Share. e last three years, | Feb. 28th. ar. 7th, | Mar. 7th, 1900. 
: $ | 1897.. 1806. | 1999. Highest.| Lowest 
65,000 E ааа shares, Nos. 1—65, 000 . eee eee 1 | 10 Ф eee eee 81 22— 8} 84 “Te 
90,000 44 * Ist Mort. Deb. Stock Red. m sss Btook Tm es | 97 —102 97 —102 ә —q 
80,000 ed ‘Blectrio Traction өөө [TY] [Ir eee eee 10 (Xx) 6 96. eee 164— 171 17 — 18 18 174 
80,000 Do. do. 6 % Oum. Pref. 80,001—60,000 | 10. |184— 184 |1841— 18g | 184| 19 
200,000 Do. do. 5 B Perpetual Debenture Stock .. Stock ies wee [125—128 126 —129 $us u 
45,0001 f British Electrio Works Co., Ord. £1 shares, 50,001—95,000 | ... га ‘ae — là — lə] . 
. 60,000 Do. 955 6 % Cum. Pref., 150,000 А : i " 1 1 TA ose 
500 Do. 44 % let Mort. Deb. ... see | 100 | abe *. | 99 —101 99 —101 s я 
40,000 | British Insulated Wine Ord., a 1 to 40,000 eee b, 2 4. 20 Ф 12 — 18 11 — 12 n vee 
27,500 Do. do. 6 6 Oum. Pref. Nos. 1 to 27,500 eee 5 TIO "TT eee 6 — m 61 ooo [III 
90,000 Brush Nlecl. E +, 1 to 90,000 5% 8| 8 $ 5 isi lj— 24 l= 24 2 - 
90,000 Do. Non-oum. E Pref., 1 to 90,000 2| 6 6 900 24— 23 28 -> 
125,000} Do. eb. Stock Stock , КА .. |108 —118 x 108 —113xd iss T 
50,000 Do. 4 Ba 2nd Deb. Stock Red. eee Stock IO oe 102 —106 102 —106 ees ° 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 . 5 | 12495| 15 | ... | 14 — 16 14 — 16 l4j | ... 
20,000 Do. do. 5 47 Oum. Pref. eee б eee eee 066 TEES 6 6 eee eee 
90,000 Do. do. lst a Deb. Btock Red. Stock! ... T .. [111—115 111 —115 one — 
318,533 | Central London Bailway, Ord, жы fates. eee AO [ске TI^ rege буй 10 94— 10} 104 10 
61,088 Do. do. 8 eee eee” 6 eee eos eve 5 4$— 61 5} 5i 
71,447 Do. do. Def. do. 690 "oo ee 5 өөө eee eee 44— 5 e$— 5} 9 eee 
855,000 | City and South London Railway . Stock 12%] 24%] Ц 59 — 62 61 — 64 62 614 
37,000 | Do. do. Ord. shares, Nos. 23, 501 to 60; 000 £5 10s. pd. 10| .. js e.) | 4— 5 4— 5 44 
82,006 генри 5 Oo., i 1 to 82, — ET 8| ... ‘ee vi 8)j— 4 8)— 4 - 
5% 1st Mort Debs., 1 to 900 3 
100, 000 £100, and 901 to 11,000 of 250 Red. 600 eee eee eee 98 101 08 101 eoe өө... 
99,261 dison & Swan Utd. II. Igt., % A” shares, £8 pd.1to99, 6| 6 6 © 2— 2х4 2 — 4 Tt Уз 
17,189 Do. do. “А” Shares, 01—017,188 | 5 6 6 | 9p- szd 8j— "EX 
E Do. do. г 4 Ф Deb. Stock Bed. TT 100 TI ER TIS 98 — 95 93 == 95 TP • 
112,100 | Electric Construction, 1 to 112,100 ... А sae А 26 6 sis 2)— 2] 21— 27 RS T 
25,000 Do. do. 7 95 Oum. Pref., 1 to 25,000 ... #17 7 21— 8} 23— 8} 5s E 
140,800 Do. do. 4 Perp. lst Mort. Deb. Stock [III Stock eee eee 104 —107 104 —107 eee ooo 
91,198 Ilmore's Patent Copper Depositing, 1 to 70,000 ... 500 2| .. ET i Í i—- 1 ТА - 
2020 Herlag CW. Balej, 7 Zi Pr to 9,000 es 0 7 7 1 — 5 F — T i4 T" 
7 enley @ e e Telegra W 7 eee [TII TT] 12 14 eee == — 
12,000 Do. 2. do. Pref. mr] eee 5 7 7 coe 5)— 6 54— 6 TI 000 
50,000 до. ort. Deb. Stock.. Stock 44 m .. 110 —114 хӣј110 —114 s M 
50,000 | India-Rubber, Gutte-Percha and Telegraph Works ..| 10) 10 10% 21 — 22 21 22 214 | 21] 
800,000 do. e 4 lst Mort. Debs. | 100 оов ETT ee 100 —104 100 —104 ! ТҮ) eee 
87,500 [ер Overhead Railway, Ord. 000 eee өөө sae 10 3 3 82 91 TS 9 01— 98 | eee өөө 
10,000 до. Pref., 0 paid вое eee 10 8 5 5 124— 18 13 — 18} TT eee 
87,860 | Telegraph Construction and Maintenance . eo | 12 |16 15 15 87 — 41 87 — 41 | 894, 88 
100,000 Do. 4 y 4 Deb. Bds. Nos. 1 to 1, 500 Red. "1909 9000 100 [11] LIS . 102 106 103 —106 | aoe eee 
20,000 Telegraph 9 Ord. Nos. 1 to 20, 000 | өөө 5 eoo sos eee 9 = 10 9 = 10 | өөө uL 
20,000 Do. do. 5% Om. Prf. Nos. 1 "to N ecc 5 eee ITO ere 54— 6 54— 6 | ec II) 
540,0001| Waterloo and City Railway, Ord. Stock * ... 100 | ... 8 Y 3 91101 —104 . 101 —104 104 ii 


t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE pem OF SECURITIES NOT OFFICIALLY QUOTED. 


Віго ааа Жср Supply, Ordinary #5 (fully о T n and tebridge Eleotrio Lighting, Ordinary Shares £5 (fully 
Brompton aod Kensin о, й, ЧЫ W ef Атта оиса lst ference Cumulative 6 %, £5 (fully paid), 4—8. De- 
National Electric Free tring, 1j ares, 108 106, Dividend, 1809, on Ordinary Bharee 11 °/.. 
Oldbam, Ashton, and 52798 cota ез „ ‚ 17—19. Hd d District 3 f. (46 pd. ), 6—64. 
Do. 1. (810 pd), 10-11, . *T. Parker, £10 “tally paid), 18. 
Smithfield Market Eieoirio, 
— Bhare List. Bank rate of discount 4 per eent. (January 25th, 1900). 
. MARKET QUOTATIONS, Wednesday. March 7th. 
OHEMICALS, &o. This week. |Last week, | Inc. or Deo. METALS, &o. (continued). | This week, Last week. Inc. or Deo, 
g Copper Sheet . per ton Er £6 £2 inc. 
a Acid, ha T per owt. JE 5j- ° 0 n Boà oe - .. рег ton £88 £86 £2 ino. 
a ric T ee per owt. 2 23/- - e „n (Electrolytic), Bars .. per ton £85 £83 £2 ine, 
а „ Oxalic. per owt. B2/- T е Е - Sheets.. per ton £94 £92 £2 inc. 
a y Bulphurio T per owt. 5/ 5/6 е n Rod per ton £88 £6 £2 inc. 
a Ammoníiao, Sal .. er owt, 40J- 40J- в Fx Н.О, wire per lb. 10d, gad. 4d. ino, 
А Ammonia, Muriate (orystal) . per ton £29 £29 $e f Ebenite Rod T per Ib. 8/. 3/- s. 
a per ton £27 £27 - f А Sheet .. per Ib. 6/- 5j- 
а Bleachin powder es per ton £1 47 10 п German Silver Wire per lb, 1/6 1/6 
a Bisulphide of же - per ton £15 #15 h Gutta-peroh per Ib. BI. 8/- .. 
а Borax рег #00 £16 10 £16 10 h India-rubber, — fine „ per lb. 4/5 4/6 Id. dec. 
А Bensole 0 aoa" per gal 7/- 7j- ( Iron, Charcoal Sheets .. . рег ton £18 £18 “I 
per gal 5/6 5/6 € „ Pig (Cleveland warrants) per ton 70j- 69/4 4d. ine. 
a Сор jer — per ton £25 95 ( „ Forgings,aecordingtosize per ton From £11 | From #11 B. 
a Lead, Nitrate per ton £26 £26 б, — вату „ рег ton 70/- to 72/0 | 70/- to 72,6 
a „ ' White Sugar per ton ae I8. í „ Wire galvanised No. 8.. per ton 64 t a 5 
a n ero © «ce . or ton 1 £1 10 to : 
а Methylated Spirit, °° °° der gal. 2/9 2/9 ө Lead, English Ingot · рег ton 0 £16139 | £16 11 8 шо. 
а W rase Solvent (90 / ai n Sheet .. per ton 418 £18 
er gal. 5/6 5/6 A Р МЕР. Wire No, 28.. per Ib, B[- 8/- 
a Potash, Bichromate, in casks. . per Ib. 6d. 5d. g Mercury „рег bottle £9 12 6 £9 12 6 
а „ Oaustio (75/80 2.) .. per ton £94 £354 zs d Mioa (in original cases), small per lb, | 84.to9d.| 34. to 9d. 
а n.  Bisulphate  ..  .. per ton £85 ха ё ы » „ medium perlb.| 1/9 to 92/9 | 1/9 to 2/9 
aBhellac.. per owt 68/ 68/ - » large per Ib. 8/3 о 7/3 | 8/9 to 7/8 
a Bulphate of Magnesia e+ per ton £4 10 £4 10 p Phosphor Bronze, 1 castings per Ab. 1/1 to 1/4 11 to 1/4 
a Sulphur, Sublimed Flowers „ per ton £6 £6 Р ed bars & в per lb. 1/1 to 1/4 1/1 to 1/4 = 
e " — А „ рег ton £65 10 £6 10 АА н 170 str'p & sheet per lb. | From 1/8 mi . 
„ Lum er ton £5 £5 s -4 Platinum .. es per oz. £8 11 11 es 
> Вода, нисе (тые 70 LA per ton £10 15 £10 15 RR p Silicium Bronze Wire .. „per Ib. 10%. to 1/ 1 to 1 / 
a „* „ рег ton £8 £8 á Steel, Magnet, pL to deso'p'n p. ton From £16 | to £40 
я -i 7-75-00 casks ts, per lb 124 43, 4 Steel, Magnet, in bars .. * £58 | „558 
METALS, &о. g Tin, block . рег ton |2152 10 £159. 48 10 non, | #4 105, ine. 
,"— Wire, in ton lots.. per ton #2994 £224 oe g a 500 .. T e+ per lb. 1/9 1/9 © 
' Sheet, in ton lots.. рег ton £191 £191 "n „ wire Nos. 1 to 16 . . per lb, 1/11 1/10 Id. inc. 
; Babbitt's metal ingots T per ton | £85to £145 | £85 to £145 p White Anti - friction Metals— 
c Brass (rolled metal 2" to 12") basis per Ib. Bd. Bd. " White Ant" brand ton | £40 to £70 | £40 to £70 T 
€ „ Tube (brazed) ё per Ib, 10d. 104, лр Yarns, гр. Single 101b, bodies * lb, Bid, ва. zd. ine 
C.” „ (solid drawn) per lb, 9d. 9а, * " Flax, 6 lea. „ per lb, 5 ^x 5 o. 
c „ Wire, basis per Ib, | Bid. d ү " ves B ply 10 1bs. per Ib, 414 424, 1. ine 
с о Dapper Tubes (brazed) per Ib. 1124, 1124. 7 , Russian, 10 lbs, per lb, bad. 54. d. inc 
„ (solid drawn) Per lb. 114d. 114d. j „„„ Jute, 180 Ibs. rove per ton 15 £15 е 
2 Соррет Bars (best selected) .. per ton 4 £66 * Zino, Sheet (Vielle Montagne bnd.) p.t.| £27 5 nett. £27 5 nett. 
2 — lied by | Quotations supplied Quotations gu 
в. @. Boor 4 & Co. | f The Indis Rubber Gutta-Percha, and — — rris Ashby, Limited. 
> The В — — — уч Company, Ltd, elegraph V Works Company, Ltd, — Mn W. T. Glover & Co., Lid. 
d Mosna, F. ure A 250 Messrs Juris & Shaka r лез Manner Lid. 
« Mossrs, Frederick Smith & Co. i Messrs, Bolling ё Lowe. | » The Phosphor Compa, Tad 
= | Mesure, Henry O, Keo 406. | aTa) e 
e » 4 -Ñ - 
C) 
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THE ACTION OF ELEOTRIC TRAMWAY 
CURRENTS ON SUBMARINE  TELE- 
GRAPH CABLES AND OTHER ELEOTRIC 
CIRCUITS." 


Bv Pror. ANDREW JAMIESON, F. R. B. B. (Member). 


(Concluded from page 329.) 


Тнв Various PROBABLE ACTIONS OF THE Tramway CURRENTS 
on THU BUBMARINE CABLE. 


mE aut. Detector 
Fia. 5.—Dmror ErLzcorBo-MaaNETIO INDUCTION. 


conductor from the cable ссе to the cable but, never showed any 
signs of electrolysis, and no such action рае пева observed as taking 


ts from the tramwa more 
altering the tial of е ара instrament’s earth connection, 
ia a fascinating ide to man ; and this idea, as will be seen later on, 
is still en by certain cable electriolana. Bat from the many 


Sheathing of Cable in Томе Bay 
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Fic. 6.—Sraay CunnENTS FROM Enroraic Tramway RAILS, In- 
росна DISTURBING OURBENTS IN A PARALLEL BUBMARBINE 
CABLS. 


from the receiving instruments, this action may also be dis- 
missed as having no particular bearing upon the disturbances 
in question. 

(8) Direct Electro-Magnetic Induction.—Although the well-known 
effect of electro-magnetic induction as shown by fig. 5, and which 
was first proved and announced by Faraday in 1831, always takes 
place between a circuit wherein the current is suddenly altering in 
strength and any other closed parallel or approximately parallel 


Return Cere 


Fie. 7.—Comnuy IsLann Twin Fira. 8.—Twistap ͤ TW Оови 


Sore Epp. AmrI-ImDoorIvB SHons Enn. 


conducting circuit, yet, I doubt, if the chief cause of the observed 
disturbances can attributed 


electro- 
which be directly, or at first hand, communicated to the 


© Paper read before the Institution of Engineers and Shipbuilders 
ot February, 1900. 


the erratic currents passing along the trolley wires in one direction 
and returning by the ; от, by results due to the difference 
between these respective currents at any time. In the first 
place, the underground cable is contained in a strong cast-iron pipe, 
and although this pipe is much nearer to the tramway rails than to 
the trolley wires along the seaward end of Adderley Street; yet any 
direct electro-magnetic action due to the difference between the 
respective currents in them and their respective distances from the 
pipe, would naturally result in producing inductive currents in the 
pipe to a greater degree than in the so far magnetically shielded 
ulated conductor. А secon inductive effect would, no dou 


induction that m 
end of the sub 
being so heavy and ре (ese figs. 7 and 8), the insulated conductor 


the first mile between the cable and the HAMM is fully half 
a mile, and, thereafter, the cable diverges, not only in distance, 
but also in direction from the tramway route; thorefore, I do not 
think the chief or most prevalent cause of the interferences to the 


receiving signals can be attributed under these circumstances to 


what we have called “direct electro-magnetic induction.” I do 
not for a moment doubt, that direct electro-magnetic induction 
would take place through air or earth or sea or all combined at 
much greater distances, and even under less favourable conditions, 
with respect to and to sudden alterations in the 
of the primary currents than in the case in question, if only the 
cast-iron pipe surrounding the underground core and the heavy 
fron armour of the shore end were absent. These iron covers, 
however, in my opinion, not only to a great extent act as a 
magnetic shiel ut, moreover, the electro-magnetic currents 
produced in them so act upon the insulated conductors contained 
therein, as to produce a current opposite in direction and in effect 
to any direct electrico-magnetie induction in the cable conductor. 
No doubt the splashes” or more violent kicks” of the siphon in 
the Kelvin er, which were still observable up to the time of my 
leaving the Cape, may be attributed to the sudden closing or to the 
sudden freeing of a number of the motor circuits. For whenever 
the pre-arranged limits of the automatic cut-out switches are 
excaeded, due to a congregation of ears (say near the corner at the 
ич Darling and Adderley Streets or elsewhere not far from 
the cable) being started more or less simultaneously, then electro- 
magnetic induction has the best chance of exhibiting its effects. 
One day while standing near the switchboard in the power house, 
I noticed that certain of the automatic cut-out switches broke 
their circuits half a dosen times within a quarter of an 
hour at the pre-adjusted limit of 350 an paros; and, of course, 
y had also to be switched on again before the cars on that 
section or sections could start. Sach sudden stoppage and 
каги бшгш со арена re 
cause direct electro-magnetic induction in 
electrical circuits, whether they are in the 
or specially insulated wires, or buried in the earth, or laid in the form 
of.a submarine armoured cable in the sea. These sudden electro- 
сар ipa disturbances are, however, dis 
and more frequent source of interference w might now be ocon- 


(4.) Disturbances due to Leakageor Stray Return Currents from the 
Tramway Rails.—In fig. 6 І have depicted graphically, by dotted 
curved lines, the “stray shunted” currents as they leavo the tram- 
way rails and find their way back to the ve poles of th 
ee рош house. When the length and 


as the very heavy traffic which at times prevails in each of the 
main sections to Wynberg and to Sea Point, there is no 

believing that the limits of the fall of potential along the rails, as set 
down by the Board of Trade, are at times exoeeded. 

The seven-mile route from the power house to W is only a 
single line with numerous “ turn-outs,” whilst that to Sea Point is a 
double one. The rails in each case are 81 lbs. to the yard, with 
double flexible Ohicago copper bonds past the fishplates at the rail 
joints. Oross bonds are also introduced between each pair of 
at certain distances apart. The consequence is that when the traffl 
is heavy, some 30 to 40 per cent. of the return current finds a 
back to the power house through the earth and the sea. Since 
hard rocky nature of the Table Mountain side offers a groater resist- 
ance than that of the damp low-lying shore side, the majo 
of the stray carrents naturally follow the latter course. These stray 
currents freely pass throngh the Observatory grounds, a mile or more 
distant from the tramway line to Wynberg, and Dr. 
Astronomer Royal af the Oape, informed me that ever since t 
x at Angle deli 5 eee 
carry out a са с 
These varying stray currents undoubtedly find a ready path to 


TH 


by induction correspondingly erratic currents in the cable conductor, 


which of nopea T interfere with the weak receiving currents during 
their arrival at the Oape ph office. No wonder, then, that 
wach interferences mystified defied the most skilled phists 


readily understood 
way ay ef having received full Government and municipal per- 
mission to adopt the overhead козу кше. with the rails for the 
return currents to the power house, seeing that under such work- 
ing conditions it could not possibly introduce any known and oom- 


* 
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mercially satisfactory means of preventing the natural interferences, 
it was willing to help the cable company as far as possible to «ffect 
the desired remedy. 


AntI-INDUCTIVE EaRTHING CABLES LAID BY TRE EASTERN 
TEeLEGBAPH COMPANY. 


In the end of January, 1897, the Eastern Telegraph Oompany laid 

a short cable of about 5 nauts as nearly as possible over the shore 
end of their main cable, fig. 3, and connected it to the earth side of 
the telegraph office recorder by means of a second underground cable 
inserted in another cast-iron pipe which lay parallel and close to the 
first pipe and cable. The sea end of the conductor of this short cable 
was earthed by soldering it to its sheathing, the soldered joint being 
protected from the sea water. By this it was hoped that a “ sea 
earth” would Ыз found, beyond the range of the tramway stray 
currents, to neutralise all inductive effects upon their main cable. So 
long as the tramway traffic remained light, and until the tramways 
were extended from Adderley Street to Sea Point on the one side, and 
from Mowbray to Wynberg on the other side, the telegraph company’s 
staff was able to receive messages by aid of this short cable. There 
cannot be the slightest doubt, however, that it could not be laid 
recisely over and parallel tothe main cable from a telegraph steamer, 


or the main cable lay at such a depth as to be entirely out of sight. — 


The short cable might therefore be hundreds of feet away from the 
original one at various places without anyone being aware of the 
fact. Farther, since the sheathing of this short cable was not of 
precisely the same kind and weight as that of the main cable shore- 
end, the induction upon its conductor, however evoked, would not 
be equal to the induction in the conductor of tbe main cable. 
Consequently, tho induced currents through them would поб 
exactly balance each other as they arrived at the opposite ter- 
minale of tbe receiving instrument. In other words, the balance 
was not perfect. It was, however,so very much better than with 
any cf the previously mentioned plans, that members of the sts ff 


were able to receive messages until the extension of the tramways 


took place. After that, the Oable Ocmpany found it ы! to 
incur the still further expense of laying another cable, of 11 
nauts, in a similar manner and earthing the same at Robben Island. 
It was also connected to the siphon recorder through an under- 


Мет» Core 
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Fra. 9.—Anti-Impvorive AND EARTHING CABLE. 


dat Indectire ar Кендир Cable 


ground insulated line in the same way as had been done with the 
5-naat cable, fig. 3. With this second short cable the messages have 
been received ever since. Bat as I found, in the beginning of 
September, 1899 (when I inspected the receiving signals, and the 
specimens complained of which had been entered in the cable office 
diary), the telegraph staff were still frequently bothered with kicks” 
and “splashes.” Upon joining up the 5.naut ea:thing cable to the 
recorder instead of the ll-naut one, I at once perceived that the 
interferences became much more pronounced ; and with the earth side 
of the recorder connected directly to the sheathing of the main cable 
as in fig. 1, these interferences became so bad that I could scarcely 
read a single word. | | | 


Previous ANTt-INpucTiON EaRTHING CABLES. 


T could give a number of previous instances of interruption 
to sea and land telegraphy and to telephony due to faulty earth 
connections, leakage from other sources through earth plates and 
between circuits, direct electro-magnetic induction from lightning, 
and lighting and transmission of power circuits, but this is the first 
instance in which I have personally observed indirect or secondary 
induction from stray shunted tramway currents in the case of a 
submarine cable. The Eastern Extension Telegraph Oompany һай 
experienced similar interferences from the electric tramway lines 
at Madras, in the working of its submarine cables landed there; 
but it overcame them in a so far manner by run- 
ning a parallel underground cableas well as one out to sea fora few 
miles Here, however, the tramway lines were not nearly so favour- 
ably situated with respect to parallelism to the cables, and hence 
the disturbing effects were not so proneunced as at the Cape. 
Messrs. Siemens Bros. & Oo. had previously laid down а double 
cored underground landline and shore end cable at Ooney Island 
to enable the Commercial Cable Company to bring its lines direct 
to the New York office, and at the same time, be free from inter- 
ferences due to the neighbouring electric tramways. A cross 
section of the cable laid by Messrs. Siemens is illustrated by fig. 7, 
where it will be observed that the second or return.core is placed 
between the inner or light sheathing, and the outer or heavy 
stranded armour. , again, the submarine portion was not nearly 
so parallel to the tramway lines as at Cape Town. 


Рворозер REMEDIES FOR INDUCTION AND STAT CUBBERT 
INTEBFEBRENCLES. 


Taking into consideration all the circumstances at Oape Town, I 
reported to the Commission, before which I recently gave evidence, 
that nothing short of a symmetrically árranged and specially made 
"twin twisted core with double armouring" would do for the 
shore end, and that it would not require to be more than from 
two to tbree nauts (see fig. 8*). One core cf this special cable 
would require to be jointed to the core of the main cable in 


* The author showed a specimen cf this cable, whi 
lent to him by Messrs. Siemens Bros. & Oo. ^ тшн 


the bay, the sheathings thoroughly well spliced together, and the 
conductor of the second core soldered to the outer sheathing of 
the main cable, and there sealed from the water. The ende of thee» 
two cores at the cable hut would require to be connected to corre- 
sponding ends of an armoured “ double-twisted core” encased in one 
thick cast-iron pipe placed underground b:tween the cable hut and 
the telegraph office, and the conductors connected to the signalling 
condensers and the receiving instrament (as shown їп fig. 9, in 
which the sending battery, switch, and keys have been omitted). 
Only thereby could all inductive effects from whatever source and 
however caused be equally and simultaneously evoked in the main 
and the short earthing conductors.* 

Further, I strongly recommend the Tramway Company to obtain 
and place in circuit, with separate return feeders from different 

oints along the rails, a sufficient number cf negative 

(or sucking dynamos), in order to reduce the 
return currents in the rails at these points to zero potential, and 
thus prevent the fall of pressure along any portion thereof over 
ex g the limits of the Board of Trade Rules. This would 
naturally stop electrolytic action on neighbouring pipes, and greatly 
reduc; the potential, the strength, the range of stray currents, and 
hence the chance of their reaching the sheathing of the submarine 
cable and of acting inductively upon its condactor. 

Finally, I believe that land telegraph, telephone, and other 
electric circuits, can be protected from all interfering influences of 
electric tramwaye by employing twisted forward and return insu- 
lated conductors, and that electrolysis may be prevented by 
employing heavy well-bonded raile with return feeders and sucking 
dsnamos, whenever the fall of pressure along any section tends to 
exceed 5 volts. 


INSTITUTION OF ELECTRIOAL ENGINEERS: 
MANCHESTER BRANCH. 


ABSTBACT OF INAUGURAL ADDRESS оғ DR. Epwakp НОРЕТНВОН, 
MANCHESTER, FEBRUARY 27TH, 1900. 


ELECTRICAL ваш, though in a sense the most specialised of 
all branches of engineering, is really the most cosmopolitan, depend- 
ing upon many branches of fine science-mathematics, the whole 
range of physics, chemistry, and even to some extent the biological 
sciences, and playing an integral part throughout the vast ficld of 
ee so that the choioe of a subject is a matter of no little 
difficulty. 

I suppose there are in England alone at least a score of Societies 
whose proceedings are more or less of interest to electrical engineers, 
and whose members are annually addressed from the chair; in fact, 
taking accc unt of the various sub-sections of such Societies I appre- 
hend there are no fewer than 50 presidential addresses yearly. Surely 
the time has come when these might be curtailed both in number 
and lengtb, and the tinie more usefully spent in other directions, for 
how is it possible except for the very few in the vanguard of 
science to say aught that is new, and that which is old it is vain to 


looking throvgh the list of our members one cannot but be 
struck by the very large proportion who are intimately and directly 
connected with manufacturing engineering concerns; the larger pro- 
portion of our local members are, ín one capacity or another, actively 
engaged in the mansgement and control of the many industrial 
undertakings, either private or municipal, of which Manchester is 
probably the most important centre in the world. m 

lish electrical engineering has bzen, and is, passing through a 

momentous epoch of its history. Before recovering from a strike of 
unprecedented length and extent, a period of extraordinary expan- 
sion in the trade of the country, and quite sudden realisation 
by the public of the advantages cf electric lighting, electric traction, 
е c transmission, and distribution of power, many other appli- 
cations of electric energy, had led to great demands on both man 
turers and undertakers, for which it cannot be said they have by any 
means been fally prepared, with the result that large orders for elec- 
trical plant have been placed abroad. 

Let us take it for granted, for a moment only, for the sake of 
argument, and we will return to the assumption later, that the oon- 
ditions in England are generally as favourable for manufacture as 
they are in other countries; then it is obvious that undertakers, 
including ander the term more particularly municipalities and public 
companies, who are undertakers in the Parliamentary sense of the 
word, ought not to deprive their own ratepayers and constituents of 
work and order abroad, except by reason of inability of otherwire 
obtaining delivery in reasonable time or of serious d.fference in price. 
Primarily dependent, as they are, for their own prosperity upon the 
fall employment of the working classes of this country, they cannot 
regard with indifference the passing of any work out of the country 
which can be done in it; nor can they throw the odium of unprepared- 
ness entirely upon the manufac'urers, as it is, I venture to think, as 
much their business and their interest to so forecast the future as to 
take such steps for ix create of their plant to afford ample time for 
properly digested plans of extensions, and for the execution of the 
work, as it is the business of the manuf zotarer to provide the 
appliances for construction. Would the nation relieve the Admiralty 


* Since reading this paper the author has been informed that the 
recently laid shore end of the new cable from Oape Town to Bt. 
Helena has been made and connected in the above-mentioned way. 
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or War Office of responsibility if they suddenly found that they 
wanted ships and guns with such rapidity and in sach quantity 
that they had to buy in Germany? Would it not rather hold that 
the departments bad shown lack of foresight and due preparation ? 
I asked you a moment ago to grant, for the sake of argument, that 
the conditions in England are generally as favourable as in other 
countries. Are they ?—A large question with many answers. In one 
ct it must be admitted they are. English manufacturers find 
no inducement either in price or mque to buy their coal, iron or 
steel, except in relatively infinitesimal quantities from abroad. But 
are our conditions of ur and our capabilities of design and 
management equal to those cf foreign competitors? I cannot refer 
to the first without some apprehension, lest I should step on for- 
bidden ground, knowing that isse are various and feelings strong ; 
yet for this very reason I think the problem cannot be too freely or 
openly discussed. Let us compare some of the conditions of labour 
which obtain with us, and those which obtain in the United States. 
Given a particular piece of work, done in a particular way und with 
given appliances, I have never seen any evidence to prove that the 
work is done more cheaply in America. The American workman bas 


due to the fact, in my opinion, that American workmen are 
im general very much better educated than English workmen, not 
im the sense of mere technical knowledge of their work, bat are 
appar more cultured and have a wider mental horison. I believe 

to be a quite general law of human effort that the better educated 
a man is, the barder he will work at whatever his hands find to do, and 
that apart from the question of skill of handicraft the educated man 
will produce more in а given time than the uneducated. The cultured 
man bas more to look forward to when his work is accomplished, 
and values his earnings and his leisure more highly, and so has greater 
incentive, and being accustomed during his years of early training to 
constant effort, it becomes a mental and moral habit to work to the 
utmost of his capacity. 

Ik these consi be true, we may anticipate the future will 
bring & gradual increase in the rate of work, as our educational 
systems become more developed and extended, as, indeed, has no 
doubt been the case during the last 50 years; but this ten will 
bring and has brought us to face another problem, vis, the time of 
working. Concurrently with increase in the rate of work there has 
been a steady diminution in the hours of work, and probably we have 
not yet reaehed the limit. The effiviency of a particularly manu- 
e piani is measured by the ratio of the difference between the 
market value of the production and its cost to the capital employed. 
There are various fixed losses or charges, rent, rates, management, 
and so on, which I need not enumerate; there are other charges 
which are a function of the time during which the plant is 
worked, for example, cost of power, lighting, &., and, finally, 
there is the cost of labour, which, again, is a function of the hours of 
labour. Maximum efficiency is, therefore, determined by a linear 
ch ffarential equation. The problem has its counterpart in the deter- 
mination of the proper віяз of a conductor for the transmission of 
electric energy, solution of which is expressed by Lord Kelvin’s 
rule; ог it is, perhaps, still more analogous to the problem, when is 
a dynamo working at mazimum efficiency ? The answer to which is, 
as you know, when the C? R losses in the armature are equal to the 
sum of all other losses. Unfortunately, dynamos never do work at 
their point of maximum efficiency, as long before then injurious 
sparking takes place and the armatures are overheated. Possibly 
similar phenomena would occar in our workshops if you endeavoured 
to apply too vigorously the solution I have cated. The solution 
depends primarily on the fanction you choose to represent the 
dependence of the cost of labour on the hours of work. If any of 
D are inclined to work out the problem for yourselves on the lines 

have suggested, I would commend to your notice the very excellent 
and truly scientific inves on recently made by Mr. Orompton 
into a corresponding and just as difficult a problem, the proper 
length of crank in a bicycle, pointing out in passing that in general 
a long crank corresponds to short hours. 

But to return, we assamed for the argument in comparing English 
and American labour that the appliances were the same, an assump- 
tion at the time certainly not generally justified by the facts. 
American cal industry, at any rate, is so much more concen- 
trated into comparatively few shops on a larger scale than most of 
our English shops that there has been far greater possibility of 
standardisation in every detail, and repetition of types, and conse- 
quent inducment to rus me ia QUU of 5 шке кон, bat 
our workshops are g s respect, and any ground we may 
have relatively lost may be re ,and certainly will be recovered 
if those reponsible for the laying out of our electrical undertekings 
realise that machinery of standard size and manufacture is not only 
cheaper, but intrinsically better and more accurate in workmanship 
than machinery built to suit thei? own particular idiosynoracies. 
Who would|think of asking a Lancashire boiler maker for a boiler 
29 feet by 7 feet 9 inches, instead of 30 feet by 8 inches, because he 
wanted 5,800 lbs. of steam per hour instead of 6,000; bat too often 
is the builder of electrical plant forced to design his machines to fit 
the station, and to meet all manner of conditions which ought to 
have been subservient to tho plant. | 

No doubt the introduction of automatic machine tools in England 
has been, and is, attended by many difficulties with the workpeople, 


but I am optimistic enough to believe that as our workpeople become 
better educated and more intelligently alive to their own interests, 
these difficalties will rapidly disappear. This is not by any means 
neoesearily coincident with the larger adoption of piece work, and 
will not, I think, be solved by this means. Piece work is open to 
many objections, and often breaks down. Rightly or wrongly, it is 
always regarded with suspicion by the English working man, and is 
often unsatisfactory to the employer. Though in some American 
shops it has been adopted to a large extent, with satisfactory results, 
there is much less piece work in practice in America than is generally 
nt pb The largest engine-building шор in the world has no piece 
work whatever, but a modification of it, with which you may, perhaps, 
not be acquainted, but which is well worth study, is largely obtaining 
in America. I refer to the system known as the premiam " system, 
where the workman, while receiving in any case his rated wages, has 
a definite price fixed for each piece of work, and divides with the 
employer according to an scale any profit made by producing 
at a lower cost than the fixed price. 

Once more retarn to an assumption I made in an earlier part of 


my remarks, vis, that the management of our English manufacturing 


or undertaking businesses is on a par with that of corresponding 
businesses in the United States, and under the word management 
I would irclude not merely shop and works management, but all that 
makes for intelligent and scientific design and technical control I 
will not attempt an answer as to whether the assumption is justified, 
but it ie worth noting that our American competitors have given 
proof of their own views on this point by the fact that more than one 
are establisbing works in this. country. They, at least, must have 
come to the conclusion that the general conditions of manufacture 
are as propitious in England as they are in the B:ates, and that labour 
difficulties are no greater here than there, but by the introduction 
of the appliances they have so well worked out, the systems of shóp 
management, and the designs and technical control they have 
elaborated, they look for advantages which justify their emigration. 
Whether it be a fact or not that we have any lec-way to make up in 


this direction, it is, at any rate, a profitable rcflcotion to consider how 


we may have lost ground, if lost it we have. 

This leads us into the large field of the right training of electrical 
engineers and managers for our electrical undertakings, a large fisld 
which I cannot do more than most briefly refer to to-night. I for one 
would most heartily endorse the dictam cf Sir Andrew Noble that 
the education of our English public schools and universities lays a 
foundation for successful struggle in the world’s field of battle 
which is absolately without rival, but it is a foundation only; upon 
i$ must be built an adequate superstructure of technical knowl.dge 
and skill Much progress bas been made, and is being made, in 
England, bat it must be admitted we are still far bahind, which I 
venture to think is chiefly dae to the want of frank recognition of 
and hearty co-operation, not on the part of oar public men, but of 
our managers and designers with the admirable institutions which 
already exist in this country. In laboratory and experimental equip- 
ment the technical schools and technical branches of the American 
Universities far excel anything we have—with few exceptions—in 
this country, and it is not provided for the most part out of beer 
money or local taxation, but is the free and generous gift of mana- 
facturing concerns and the captains of industry in the country, who 
are far sighted enough to realise that by such support they are taking 
the first steps toward building up and ensuring the lasting prosperity 
of their own industries. We in the North of England have the 
opportunity afforded us for like support by the splendid institutions 
at our very doors, our university colleges and our municipal technical 
schools, all of them now provided with, or rapidly me 
provision for, adequate laboratories and workshope and mos 
Scientific teaching, and lacking only the earnest co-operation 
of the responsible managers and controllers of our undertakings. As 
a significent illustration of what I have been saying, I may mention 
that the Professor of Engineering at Cambridge told me a few days 
ago that the management of a large American concern about to start 
in this country recently applied to him to recommend а dos n of his 
students to up responsible posts, after brief further training in 
America, believing that nowhere else could they obtain bet’er mate- 
rial for their purpose. 

If in the future the scientific training in a technical school or the 
technical departments of our universities is to largely replace the old 
ne of apprentices and pupilage, a much wider responsibility is 

wn on the teachers and professors than the mere imparting of 
knowledge or development of manipulative skill. It rests with them 
to teach the general principles upoa which all successfal manufacture 
must be based, and to influence the entire mental attitude of their 
р" ils toward the profession for which they are training. If they 

in this they may indeed instract but will not educate; and we 
shall have a new class of “technica” who will hinder rather than 
promote industrial progress. To avoid such dangers we cannot insist 
too strongly on the importance of the closest possible oc-operation 
and interchange of opinion between the responsible and practical 
managers of our industries and members of the profession on the one 
hand, and the managers and teachers of our technical schools on the 
other band. The free interchange of opinion and discussion of 
methods is essential to the welfare of both. 

Take two illustrations of such general statements. We have been 
talking much of late, but doing less, towards standardisation of elec- 
trical work. Manufacturers know perfectly well the need of it, but 
are practically powerless as they have no option but to provide what 
tbey are asked for. Now, if the profession generally could agree 
from time to time проп certain standards, and every young engineer 
before he Jeaves school or college be trained to repeat them, to under- 
stand the reason fcr them, and to look upon departure from them 
without cogent cause as bad practice, they would very soon be uni- 
cad crisi Or as another example, I gr nine-tenths of 
educated ion in England has been for the 10 or 20 years in 
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favour of the adoption of the metric system ae tending towards more 
accurate work, involving much saving in labour of computation, and 
facilitating our relations in foreign markets. Enlightened manufac- 
turers are fully alive to its sdvantsges, but cannot mske headway 
against the mere dead weight of characteristic Er glish dislike to 
change. Now, if the teachers in technical schools would bs bold 
enough to agree to write all their text-books in the metric system, 
set every problem or example in it, and make their pupils think in 
centimetre-grammes instead of foot-pounds, and be allowed to 
translate their results into hundredweights, ounces, drams, penny- 
weights, inches, eixty-fourths cf an irch, and any other of our 
national abominations, as valuable arithmetical exercise only, we 
should very soon have such a preponderance of influence in favour 

к: metric system that its national adoption would no longer be 

elayed. 

Technical education does not end in school or college, but must be 
continued through life, and one at least of the chief instruments of 
oar or technical press and the publications of our technical 

We, members of the late Society of Northern Electrical Engineers, 
after seven years of individual growth, have just taken an important 
step in this direction by our willing amalgamation with the older and 
more influential Institution of Electrical Engineers in London, which, 
while leaving us full control of our local organisation, will I am con- 
vinced, greatly conduce to increased usefulness and promote those 
objects with which our Society was founded. The time will, I trust, 
come when the same influence working in other channels and with 
stronger currents, will finally lead to the combination of all British 
engineers, whether civil, mechanical, naval, or electrical, purely pro- 
fessional, or engaged in the control of manufactures, into one great 
Institution, with a roll of at least 20,000 members, and an income 
sufficient to provide not only a great central house and library in the 

lis, but also subsidiary houses and libraries in the chief centres 
of industry, and to ensure the rapid publication in convenient form 
of all new work which will widen the knowledge and resources of 
engineers, stronger than any of the trade guilds of the Middle Ages, 
or the great Oorporation of the Learned Professions, maintaining and 
extending the prestige, honour, and usefulness of British engineers 
throughout the world. 


THE DESIGNING OF ELECTRICAL GENE- 
RATING STATIONS.” 


Br ALFRED ROBERTS. 


Тни following are the notes of this lecture, these being amplified as 
the author proceeded. The paper was written with the object of 
creating an interesting discussion. The lantern slides with which the 
lecture was illustrated were generally of the Chelsea Electricity 
Bupply us as generating station, of which Mr. Roberts was the 
architect :— 

In complying with the Council's request to read a paper on the 
above subject, I did so with some diffidence, fearing it was hardly of 
sufficient general intereat, electrical generating stations being com- 
paiatively few and far between, and their design being often entrusted 
Hon consulting engineers, who make a speciality‘of this clase 
of wor 

However, I hope to be able to give a description iof a typical 
station, together with some | and and to Felis nas 
views of exteriors, interiors, and details, that may be of some general 


the desi . 
of vital importence to the ultimate economical working bave to be 


It should also, 
neighbourhood, as involves many es, such as complaints 
as to alleged vibration, noise, smoke, condensed steam, &c., in most 


cases unfounded, but at the same time involving cost to refute. One 
I ао ашса шу лозов WAS Adjoining отага 
ght an action for damages bration ; stated 
had kept carefu] note of the i 

of was extremely 


sao before the Society of Architects, London, January 


· boilers is a convenient arrangement, so that a check can bo o 


to obtain injunctions and other t hindrances which are 


pleasant legal 
to th hitect, who is general to rush the building 
up as quickly 3 . 8 


a e capi en is often 
. immediately required; in the course pe 


VERE when nuns claims 


in the first place not to * site for all contin- 
соса а extension and growth that may be anticipated for many 
years to come. 


selecting a site have to be considered, such as 

the nature of subsoil, facilities for drainage into parish sewers, &, 

but as these are common in all building operations, and not special 

6 
каў | 


scheme and prepare sketch plans sho disp 
&o.—the architect then has to 


The plan of Fai rp семи ee E a tesis ee 
rA . F 
should be the note. 

It is needless to say in the London district the buildings must be 
planned in scoordance with the Factory also the London 


360,000 onbio 

‚000 cubic feet, and in other respecte to 

from any of the provisions of the Act if they think at. 
The following are the princi artmente for which 


. accessible from tho boiler house, and should bedivided into a number o£ 


bunkers, to obviate danger of fire and for other reasons; one to each of 


the consumption per boiler. Generally, however, from contingencies of 
site, the coal cannot all be near the boilers; in that 
case it is to have a system of iron tip-up trucks 

on narrow-g rails from the vaults, with kurt tables at any point 
where the trucks have to turn at right- angles. The doors to bunkers 
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tin addition to the boilers, such as feed water heating 
„ Green's economisers, &., depending upon 
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with regard to the chimney ahaft or shafts, if a single shaft is 
place it in the centre of the range of boilers 
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standing heat so well as lime mortar, a shaft built in cement 
usually cracks. | 
The materials sho frequently tested during the erection of 
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of stretchers are used, as udinal tenacity is required to prevent 
a е 


in at frequent intervals. In selecting the 
С а shaft it is preferable that it.should stand alone not 
attached to any buildinge— it, however, from necessity of plan it 
a 
wall adjoining, but a straight joint 
shaft to expand and contract—also it should 
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can be obtained, as it is essential not only for the personal 


. it is usual to face the 


. removal of иш dynamos, &c., and cor 


3 eame upright must not be bonded 


g walls, but should rest on the offects 
where the brickwork is reduced in 


5 d and contract; as this exhaust pipe and the heated 
umn of steam inside forms readiest path for a. 
lightning, it must be carefally earthed aud connected up to the 
lightning conductor. SE 
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p 
posee, аво ош De ошо direct ee кр к 
engine. Its dimensions, of course, depend upon number of 
ee typo proposed, and here the engineer must again be 
It must provide accommodation not only for the engines and 


dynamos, but for switchboards, and should also either contain 
' mess room and lavatory, or have same conveniently 


adjoining. 
| tt should be lofty, well lighted and ventilated by either sky- 


lights or ranges of windows, so planned that thorough 3 


. for the plant, that the temperature should not 


hig 

Cleanliness is of extreme importance in the engine house, as dry, 
Would shortly do irreparable damags to the bearings of the machinery 
would sho 0 rable 90 ery, 
revolving at such high Д. зе as it doss. For this reason, therefore, 
(and where stores and other departments 
ine house, the ceiling also) with glas:d bricks, which 
are cleanly, reflect the light, ensuring a bright engine house; 

these can also be easily wiped down, and therefore save the ann 
cost of distempering or painting the wall surfaces that would other- 


are over the 


walls as the w 


and it should be pa material that is cleanly, not slippery, 
and of insulating material if possible. Wood block fi soon 
and unsightly, and the best material I have f eo far is 


greasy 

a red tiling, although this has the objection of not being a good 
The engine beds are usually constructed of a continuous bicck of 
concrete (not separate beds for each engine), which is carried down 
б or 8 feet and carefully constructed and planned, so that vibration 
shall not be transmitted to the grcuad beneath. Many methods 
have been tried, жое and otherwise, to prevent the transmis- 
sion of vibration. That adopted at the Chelsoa station, which has 


thicker; on this lead sheeting is again laid, and nsulating 
ues the concrete superstructure of the engine bed, about 7 feet deep, 


The ionof the holding down bolts for the engines must be 


. cavities thus formed, and grouted in with fine concreté and cament. 


Switchboards should be constructed of some fireproof material, 
slate slabs in timber framing being one of the best forms of constrac- 
‘tion. The switchboards should be raised one step above the engine 
house floor level, on a continuous platform, so as to isolate the 
switches and enable the operator working same to have a good view 
of the engines and dynamos. Iadia- rubber mate are provided to stand 
on when operating the switches. — х 

A convenient office should be arranged if practicable for the eleo- 
trical engineer in charge, with a window looking into and command- 
ing the working of the engine house. р 

4. Workshops must be provided for carpenters, i and 
fitterr, &c., with lavatories, mess room, and о ее for foreman, the 
upon the sise of the worke; there 
is little of special interest in the construction of these. | 


for entrance. | 

The stores generally, like the whole of the building, should be of 
fireproof construction, and a special store for oil provided with iron 
doors. In calculating the strains and stresses in steel-construction 


carrying floor of stores, it is well to err on the side of excess, as the 


loads are usually very great. 
6. Meter and Testing Rooms have nothing special to call for remark; 


. stoves should be provided here for warming purposes, and 
‚ for storing meters, testing, &. 


e E z | š 
7. Engineers’ Apartments should be situated naturally with the best 
outlook, and if over the engine house, made sound-proof, as well as 
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fireproof as far as possible; the accommodation required, of course, 
deperds on the number of the staff. : 

8. Offices ara often situated away from the generating station, and 
must provide accommodation for secretary and staff, chief engineer 
and st: ff, draugbtsmen's rooms and board room, and have nothing 

to call for note. 

Battery rooms must be well ventilated to allow of the pad ж of 
gases, and the floors should be of c:ment or acid-proof asphalte, 
Mos аин therein to carry off contents of the cells if they should 

ge en. 

Accommodation must be provided en the roof in some convenient 
and accessible position for water tanks, as a large storage of water is 
essential, so that in the event of burst mains or other causes pre- 
venting supply, no inocnvenience is occasioned. 

With regard to construction generally, an electrical generating 
station should be substantial, and of fire-resisting materials, as it is 
of extreme importence to prevent fire, not only on account of the 
damage done to works, but as a fire would damage plant and prevent 

the supply of current, which is a most serious matter; also the 
ptemiums charged by insurance companies for electrical buildings are 
extremely high in any case, and would bs more eo, unless the build- 
ings throughout were of a fireproof nature. 

- A system of fire hydrants should be fitted throughout the building, 
and in most electrical stations the staff are exercised in fire drill. 

All walls (at any rate those of engine house) should be carried 
down to same level as foundations of engine beds, and a clear space 
should be left all ro«nd the building between external walls and 
those of adjoining buildings to prevent transmission of any vibration. 

There are many other points in the planning and construction of 
electrical generating stations that require consideration, but I hope 
to have given some general idea cf the special matters to be thought 
of that may prove of interest, and upon which an interesting dis- 
cussion will follow. - 


—— 


ELECTRICAL VOLUNTEERS FOR THE 
FRONT. 


A "SEND OFF" dinner was given on arken at tho Princes 
Restaurant, Piccadilly, to the active servico contingent—51 officers 
and men—of the Engineers (R. B) Volunteers who are 
leaving shortly for South Africa. Lord Kelvin, honorary colonel of 
the corps, was in the chair. 

rire og ia toasts had been honoured, i 

. H. Pon proposed the "Army, Navy, and Auxiliary 

Ботоев,” and remarked that though no man in the British Empire was 
called upon to bear arms against bis will, there were in this Empire 
of ours over a million men under arma. We were a nation of fighters. 
He believed with the Dake of Wellirgton tbat Waterloo was won in 
the fields of Eton. In their cricket and football teams boys learned 
first to obey, and then, if they were good at it, to command. He 
was old enough to remember the Crimean war, and one of his 
first duties as an electrical engineer, and as assistant to Mr. Latimer 
ОштКе, was to propare the details cf a telegraph equipment that was 
sent out to the . Warfare had changed since then. They had 
seen what traction could do to improve transport. It was certain 
that their friend, Msjor Orompton, would make things hum. By the 
aid of the electrical engineer the whole world bad been knit into one 
bond of frie ae mi d and patriotism—he mesnt the British Empire; it 
was very nearly the whole world. Was there ever such an event as 
that which took place two days sgo, when in the rea, сау heard 
of the relief of шшш, and in the evening from countries, 
from every part of the Empire there was first a prayer of thankfulness 
to the God of battles for success, and then a loud song of triumph? 

Major-General WEBBER, who responded, said the military engineers 
represented the fourth arm of the service. While the rifleman bad 
to use his rifle in the most scientific way be could, and the cavalry- 
man had to use his sword and lance, the en had to use 
all the forces of nature, and to use them for attack and defence. 

Lord Kn. vin, in proposing The Guests,” said when the corps of 
electrical ug карны vclunteers was founded by the late Dr. Hopkinson 
it was for the purpose of applying the resources of science, and 
especially of electrical science, to the defence of the British Empire. 
He was sure it would have been the greatest pleasure possible for Dr. 
Hopkinson, as it was for his son, Captain Hopkinson, to kaow that 
its services were actually asked for by Lord Roberte, and that the 
War Office had agreed to send out а contingent of the corps for 
active service in South Africa under immediate command of Captain 
Lloyd,R.H. Electricity would prove to be of the utmost importance 


in a variety of ways. It could be need in mining and in blowing up the 


enemy, and there were minor applications. A general would beable 
to look to his charts and arrange his plans, and his clerks to write out 
his orders for the morning, with the aid of the incandescent light. 
Never before in the history of warfare bad the electric searchlight been 
brought to the front. The War Office had not yet bad formal 
notification that the contingent was ready to go on board ship, but he 
h the notification would be given before three or fourdays. He 
did not think the War Office and the rar piens кеша wait very 
long before finding a transport. They looked on Major Orompton as 
the first living authority on motors—steam motors, gas engine motors, 
bicycles, motors of every availablo form of energy. Motors were 
destined to play a very important part not only in vehicular traffic 
in the streets of London but in warfare. Hitherto they had not been 
tried or шей. Every general in the South African field force, if he 
Gid not care for electric light and was satisfied with a. 

would at least appreciate machines that woald baul a big gan up to 


the top of a kopje for him. The machines that Major 


devised for 


all, гог would have done their work; they would Бате done 
work if they brought the electric projector up to the firing line, 
without any horses to be shot down, with one or two men under a 
sbield ready to act and start the firing with a ray of light. He coald 
say, from actual knowledge, that Lord Roberts wanted it. If the 
war was not all over in a short time, a second detachment тер 
out. There might be a good 


wrights who wrote on decadence. Where was the decadence here? 
What young man, who was worth the name cf a young man, was not 
now volunteering, and trying to get oat in the service of his country. 
There was no such thing as decadence in any class in the British 
Empire. Speaking on behalf of the hoste, they wished they were 
going with their gaests; a7 envied them; they wished them success. 
They were all ready to lay down their lives, and he knew no greater 
virtue than that. They wished them every success, and thanked 
them for the honour they bad done to electrical en А 

Major Crompronm responded, and said that thanks to the extreme 


"gare with which they had been examined by their own medical chief, 


Dr. Bateman, not one of those who went up was rejected—a thing that 
could not be said of any other c in the land. It said a little for 
to do there had never been a more 


торо of offence as well аз defence. In these days when everything 
to 
E it was of some considera 


rojectors, те the time of the conception of this movement, pro- 
Кою» were heavy pios of material, and it required an entirely new 
departare to make 


ropes by men. It would be part of their duties to lay considerable 
иш of cable under trying circamstances—he meant а perpetual 
of lead coming on the ground from external sources. also 


ment aiong at once. The electric light has failed, and prisoners are 

escaping as fast as possible.” They had only to get it up, and he 

thought Kruger would detain Steyn at Bloemfontein, and their object 

и! be defeated, because he must be put under Röntgen rays 
ore they got out there. 

Oaptain Lrorn also responded to the toast: He found he was 
commanding a detachment of men knowing more about electricity 
than he did. How was he to give orders to such men—he a simple 
amateur. They were not soldiers. They were making their livings— 
making a great deal more than he was—as technical and 
men in the тайап |. ey They were not going out to make 
money, but they gain honour and glory. He found men getting 
perhaps 40s. or 503. a week, going and ting for Is. 1d. a day, 
апа Sd. for messing. It was an extraordinary thing. It showed 
absolute devotion to their country. They were giving up everything, 
simply and solely to serve their country. It was the grandest thing 
he had ever heard of. Не had jast seen the first delivered sete of 
projectors mounted on gun carriages, and be felt ceriain they would 
be got up to any eee prar (That tle gallant officer is of 
Irish extraction here became evident ] 

Prof. Pzany in proposing Lord Kelvin’s health, said though ke was 
not able to go out to South Africa, he had speat a very long lite in 
helping the young men who were going out. When the shells were 
bursting on their projectors he hoped the young men would not lose 
their heads. He ho they would do credit to themselves as the 
volanteers of the Institution of Electrical Engineers. He envied them 
the chance they had of seeing how useful these electrical appliances 
could be in warfare, and seeing exactly how to apply them. Toey 
were going to show the War Office how to give to a whole division 
of the British army sufficient traction engine equipment to make it 
possible for the transport to be made quite independent of railway. 
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Lord Kzrvm, in response, said he could almost carry himself back 
40 when he was in the 1st Lanarkshire Rifle Volunteers, and 


“К was their aniform. He felt it a great honour for a retired 


captain of volunteers to be promoted in one great step to the honour 
of being hon. colonel of the Electrieal mignon Volunteer Corpse. 
He thanked them most warmly; he thanked his old friend and pupil 
Prof. Perry, and he wished them all God speed in the great work on 
which they were now entering. i 

The gathering broke up after the singing of “Auld Lang Syne,” 
and repeated rounds of cheers for the men, their officers, Lord Kelvin, 
and Lord Roborts. | | 


AMERICAN COMPETITION AND STATE 
HELP. 


Ova cousins across the Atlantic are evidently not disposed to rest 
satisfied with their recent striking progress as an expo nation, for 
among the Bills which are to be pushed forward in the American 
House of Representatives during the present session are several which 


. relate to commerce and industry. An interesting summary of these 


is given in the issue of Electricity (New York) for February 14th. 
In view of the competition with which British manufacturers are 
now meeting in every quarter of the world, it is of interest to glance 
at the measures and proposals put forward by their chief ri for 
this competition more effective and severe. | 

One of the most important of these relates to the appointment of 
a Commission to report upon the establishment of a National Com- 
mercial University at Washington. The argument used in support 
of this is the success attained by such institutions in 
Germany in England in training men for the higher commercial 
posts and duties in fo countries.. We are afraid that the eulogy 
as 8 ourselves is a little premature; but in a few years the pro- 
commercial departments of the new London and Birmingham 
niversitieg may have supplied our present deficiencies in this 


F rtance to the above, is a Bill to create 
a department of the Government for commerce and industry. 
department is to have charge of all the man interests 

of the country, and is to devote iteelf especially to promoting exten- 
чору wa markets ав 5 а та. en of 
e is, We suppose, prototype о new department, our 
Foreign Office and Oolonial Office have charge of the interests 
in foreign countries and in the Oolonies respectively. division 
of responsibilities brings in its train certain disadvantages which the 
American plan will avoid, and our own system ought to be cen- 


A third measure relates to the samples and statistics collected by 

of the Philadelphia Commercial Museum in 1898 an4 

1899. A grant of £40,000 is asked in order to make this collection of 
greater service to American manufactarers. 

The samples collected by our Colonial Office in 1897 and 1898 from 

Bonth American countries are our only equivalent to the collestion 


is reported that manufacturers have 

It is evident, therefore, that we shall have to follow the American 
example of bringing these samples to the manufacturer still more 
eem y, if such collections are to be utilised in the best possible 
manner. | 


The remaining measures to be introduced during the present se«sion 
of Congress ave summarised by Electricity, as follows :— 


Other grist in the National Legislative mill includes Bills to reorganise the 
consular service, to establish the metric standards of weights and measures, to 
Tore the National Association of Manufacturers, for the purpose of giving 
additional stability to that organisation, and for the appointment of a com- 
mission of industrial experte to study trade conditions in the Orient with a view 
of increasing American trade in that vast territory. It will be seen that all 
these various measures are designed to directly or indirectly promote the export 
trade of this country, and as nearly every manufacturer is interested in the 
oe problem, the speedy passage of these measures should be urged upon 

ngress. 


BOILER LEGISLATION. 


are always come busybodies hard at work doing their best to 

cripple the industries of the country by and ill-advised 
for ding Government inspection of land 

ese. е men supporting трк it are 
certainly not famous for their soundness on economic questions, and 
as for this new attempt to interfere with industry, we trust all steam 


users will take an interest in it and do all they can to defeat it. 
The first reading of the Bill was set down for Wednesday last, and 
we are glad to know that some opposition was 

The provisions of the Bill include, among others, the stoppin 
of every boiler twice a year for thorough inspection. In elf 


bat those who know anything of 
f Trade officials must be perfectly aware 
ean often a wait of many days pending 
seit the inspector's convenience or whim to 


" and such inspectors are to be appointed by 
5 present - staff ot spento have 
extracrdinarily little common ‘sense in with the 
that have Come under their care in connection with explosions 


E 
: 
- 
f 


di 
Frees 
g 8 
it 


H 


manent and 


under the Boiler Explosions Act. It is provided that if any defect 
be found the boiler shall not be worked until it is put right. 
Now, this is simply ridiculous. Certainly no boiler ought 
fo be worked with a dangerous defect, but it would 
be foolish to stop a factory because of a trivial defect 
that might become dangerous if not-soon attended to. We maintain, 
and always have maintained, that 78 care of boilers in this country 
has been looked to by the various insurance companies with 
far more zeal and far more intelligence than could be expected from 
a Government de ent. i i 

The threatened measure provides that the inspectors should be 
boiler makers by trade. Now is not this a foolish thing, when all 
experience shows that the beat inspectors are mostly ? We 


` have known one or two good men who were boiler makers, but the 


majority of good men are engineers by training, and boiler makers, as 
a are not suitable for the work. her, we look upon the 
Bill as most mischievous. It is an attempt to tread the dangerous 
paths of centralisation of government that have made slaves of the 
men of Germany and other bureaucratically-ruled countries. . All that 
can be now claimed as required in this country is, that the authority 
of the boiler insurance companies should be somewhat stiffened во 
that the few instances in which they fail to enforce their recom- 
mendations may, if resulting in dieasters, cause a recoil upon the heads 
of the boiler owners that they would not care to risk. 


~ 


‘ELECTRIC TRACTION. 

Any contribution from Mr. Swinburne's pen is sure to con- 
tain a very large number of epigrams to the column— 
perhaps as much as one-third will be more or less epigram- 
matic, and this is consistent also with very much sound 
common sense. 

A reference in the ELECTRICAL REVIEW to the name of 
Swinbarne need hardly be explained as dealing with the 
expert engineer rather than the poet, with James instead of 


. Algernon, and it is to an article by the former in the current 


issue of Feilden’s Magazine that these remarks relate. 
Mr. Swinburne has a good many smart and some useful 


things to say when dealing generally with the subject of 


electric traction ; in these days of popular lantern lectures, 
&c., even electric tramways are ning to be familiar in 
P npn where they are never likely to be found at work. 

ut our author's great point is taken when he deals with the 
do emn ridicule upon th 

though apparently ready to pour ridicule upon those who 
dogmatise hereon—(he says “there is a good рш {ог а 
competent prophet in connection with the future of electrical 
um and road се Мы is wanted 7 a definite 
prophet, not a vague gentleman whose reports fit anything 
that happens subsequently“) — Мг. Swinburne’ himself 
ventures to enunciate some very far-reaching prophecies 
which may with advantage be studied and digested -by pro- 
moters keenly impressed with the magio of the words. elec- 
trio traction,” and by municipalisers who think that a per- 
gold mine is as nothing compared with 
a system of electric street tram ways. | 
quoting the words of Mr. Beaumont, another traction 

erpat, Mr. Swinburne lays down his general principle thus : 
“ Tramways are a protest against the badness of roads.” 

Consequently, improve your roads, and make reliable, 
cheap, and comfortable automobiles; the tramway. than 
immediately bocomes an inelastic, clamsy nuisance, expensive 
to maintain, and by no means a thing of beauty to admire. 

At present Mr. Swinburne admits that the automobile 
consists practically of “a hullabarattle and a smell, with a 
casualty notice next day; baut he has very strong hopes of it 
if only freedom is given for development. Certainly, in com- 
parison with the horse, the objections to the automobile on 
sanitary or sesthetio grounds are valueless,  . s 

Mr. Swinburne has some very pointed remarks on the 
quadruped or corn motor." He is “nearly as foolish as 
the hen, and is dirty and insanitary on a larger scale. He 
has been with us over 5,000 years [ more than that, we think, 
Mr. Swinburne}, and has not learned even manners or 
decency!” Even the much-valued horse of trade does not 
eatisfy our author. Cart horses, he says, “sheuld learn to 
be more fluent with their legs, or disappear." It is surely 
jast a shade hyperoritioal to expeet the goods engine to run 
satisfactorily at 60. miles an hour. x "A 

Patting the horse on one aide, however, aa Mr. Bwinburne 
is anxious to do, we certainly think that the distant future 
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of tramways, perhaps their not very distant future, has hardly 
received sufficient thought and carefal consideration either 
at the hands of companies or corporations. Mr. Swinburne 
crystallises the matter in a paragraph: — If the streets and 
roads are smooth and hard—in fact, if we have decent roads 

and snocessfal automobiles, the need for tram ways, electrically 
or otherwise worked, is gone.” 

Aud he is right, too; the only question is whether we 
shall see these successful antomobiles within the next 20 
years or 80. Mr. Swinburne seems to think we shall. If we 
do, what value will the electric tramways of that day have, 
as compared with systems of efficient automobiles running iu 
any required direction, paying no wayleaves for use of streeta, 

Ko., nor heavy outlays upon paving or causeway; un- 
 hampered by consideration of overhead wires, or distanoe 
from generating station ; and not liable to be bought up in 
а few years’ time for their value as scrap ? 

Verily, the legislation and looal authorities of this country 

may have just as much to answer for, in the future of tram- 


way work, as they now have by oonsquenoe of past 


ion ; and the time may come when the epitaph to be 
writin over tramway enterprise will be “It never had a 
chance.” 

If accumulator men will only wake up and desiga a plate 
of some very light metal (perbaps they might as well while 
they are at it, invent the metal itself) with an enormous 
electro-chemical reaction in a very simple and harmless elec- 
trolyte ; why, the thing is done ! 

. Swinbarne, it is pleasing to notice, gives the electric 
tramway “a few years at the very least! We think that so 
far as electric self-contained antomobiles are concerned, it 
will be “a good many years,” bat progress with gas aod oil 
vehicles, and even with steam-driven cars has been extremely 
rapid of late, and busy as electric tramway interests now are 
and will be for a long while, yet it should not be forgotten 
that the really efficient electric automobile will iu all probe- 
bility prove a more useful and more permanent device than the 
electric trolley car, takiug it all round, and it ought, there- 
fore, to be fostered so that, whatever the ultimate form of 
тео passenger traffic, electrical power will be at the 

ack of it. 


OBITUARY. 


Emite М. Н. ANDREOLI. 


IN our last issue we notified the decease of this industrious _ 


worker in the field of applied electricity, who for the last 
eight or nine years was а regular contributor to our 

A few details as to his life and labours will doubtless be of 
interest to many of our reader«. 

М. Andreoli was born in 1835 at Векат сэр, the chief 
town of the Department of Doubs, in the east of France. 
He received a classical education, and at the early age of 19 
was appointed Professor of History at the Lycés, After 
the Franco-Prussian "е ће бао (о Eogland, piii 
many years a special correspondent to the 
Belge, the Gaulois, and other Continental papers. Не was 
also for a time financial editor of the World, in succession to 
Mr. Labouchére, and he established a weekly journal 
entitled The Paris Exhibition of 1878. Subsequently to 
that date, he devoted the greater portion of his time to 
Science and its applications; and one of bis earliest inven- 
tions was a secondary battery element obtained by fusing 
& compound of lead chloride within the apertures 
of a lead grid. In 1891 he commenced his first 
researches on the production of czone; and in 1894-5 he 
obtained some interesting results in the deposition of gold 
from oyanide solutions by means of “secondary electrolysis ” 
-—8 current being passed through a tank containing free 
metallic plates arranged transversely, and gold being deposited 
mainly on the cathode surfaces of those plates, to the extent 
of 98 per cent. of the precious metal originally in solution. 
It was during these experiments he found that an anode of 
lead does not dissolve, but becomes perox сае 
solution, a discovery on which he based a patent for use 
of peroxidised lead plates in the electrolysis of euch solutions 
containing gold. For the cathode he used plates of iron, 


à 


from which the deposited gold was removed by immersing 
i process, 


the plates in molten lead. Thus, in the 


the arrangement of Siemens & Halske, in which iron was 

used for the anodes and lead for the cathodes, was reversed. 

The Andreoli process was purchased by the Rand Central 

Ore Reduction Oompany, иш, who had been working 
ө, 


the process of Siemens & Hals 
In 1896 much progreas had been made in the uction 
of ozone on a large scale, and, by obviating the ing of 


the apparatus through the agency of circulating water, Mr. 
Andreoli was enabled to obtain 80 grammes of ozone per H. p. 
hour, with potentials ranging from 12,000 to 80,000 volta. 
Farther researches enabled him to announce that, by the use 
of opposed electrodes in the form respectively of and 
flat plates, separated by a dielectric, such as glass or mica, 
fron 100 to 120 grammes of ozone could be ob'ained per 
kilowatt. Lt year M. Andreoli devoted the whole of his 
time, under the supervision of one of the foremost bacteri- 
ologists of the Jenner Institution of Preventive Medicine, to 
experiments on the sterilisation of water by means of ozone, 
and in December last he was able to state that, with the 
срасла of 1 kw., costing about Id., as much as 2,200 
и be а We must not omit 
mention the experiments on the purification of air 
medical applications of ozone, and alao 


the occasion of the issue of No. 1,000 of this journal, was 
from the pen of M. Andreoli. In addition to his other work, 
he was a regular contributor to Z'Electricien (Paris) and to 
the Engineering and Mining Journal ot New York. Of a 
modest and retiring disposition, he was seldom seen at, any 
public gathering; bat his was a well-known figure at the 
British Museum and Patent Office libraries, iu the exercise 
of his untiring industry in scientific research. He leaves 
many regrets amongst those who had the pleasure of his 
acquaintance. 


OPEN v. ENCLOSED MOTORS FOR 
STATIONARY WORK 


By OHARLES LEVEN. 


THE present demand for small enclosed motors has reached 
such a height that I dare say out of a hundred: motors sold 
75 are of the enclosed type. Why the small 

type motor has been laid aside seems a puzzle, but the fact 
remaios that the consulting engineer, the contractor, the 
insurance inspector, and, last bat not least, the consumer, 
all want enclosed motors. 

That the latter wants them can readily be understood, as 
we know the public is afraid of anything electrical, and pre- 
sumably thinks that when a motor is enclosed the deadly 
currents are arrested. | 

The shunt motor, which is the commercial motor for 
stationary work, is an apparatus which has proved of 
enormous utility, and is certainly recognised asa useful 
article, but still it is only а tool, or a machine if you like, 
and, like other tools and machines, must have its proper 
attention. 

I need not refer to oiling, as that is, of course, understood, 
but it must also be wiped off and cleaned, and this is most 
essential, particularly if copper brushes are used. Many a 
motor bas burned out through copper dust having lodged 
between the. commutator segments or got in behind the 
canvas or fibre head of the armature. This might not have 
happened had the motor been of the open type, for euch an 
oocurrence would at once have come under the attendant's 
notice. | | ; 

I must add that in some parta of the kingdom the insur- 
ande companies have actually forbidden the erection of open 
‘type motors in their district, and demand that all motors shall 

be enclosed. Now, which is the beat policy to pursue ? To 

invite a fire risk, or to be able to prevent one? With the 
open type motor all parts are exposed and easily noceasible, 
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and any slight trouble which might arise, and which perhaps 
would lead to damage, could at onoe be remedied ; but this is 
certainly not the case with the enclosed motor, and it isa 
well-known fact that in many instanoes the enclosed motor 
has not been opened or looked after until it has actually 


ш эч running. 
word “ enclosed,” as applied’ to motors, is happily 


very elastic, and as it is construed, embodies motors whic 
are very wide open, or perhaps, covered with a screen or wire 
netting. Then there is the semi-enclosed motor (а capital 
expreasion for an open motor), and the really enclosed motor, 
a motor that is air-tight, dust proof, and, in some instances, 
water-tight. The latter motor must, however, be built on 
uite different lines to the others, as it has no circulation of 
resh air whatsoever, no chance to cool off, and consequently 
must be of much larger rtions. If a specification calls 
for a 100 H P. motor that will not heat more than 75° after, 
вау, three hours’ run at fall load, a machine of a certain size 
and weight must be employed, and the motor of the enclosed 
type that would meet this condition would actually do 150 H. p. 
it were о 
Now, which machine is therefore the most efficient ? 
Certainly the one with the greatest proportional output. 
The matter of brushes is of great importanoe, and the 
enolosed motor should unconditionally have carbon brushes 
to t the above-mentioned formation of copper dust, 


erably radial brush holders, and on no consideration - 


tangent brash holders with oo brushes, constructed in 

а way that some day we might find the motor running 
with one brush and one brush holder screw, the other brush 
having accidentally away. This should, of course, 
not happen on a well-designed motor, but we know only too 
well it has occurred over and over again. A miehap of this 
kind would also easily have been averted on the open type 
motor. | 

For machinery to run satisfactorily it must have proper 
attention, and the more this sire Ack comes under the 
direct notice of the attendant and his superiors, the better is 
it taken care of, and in no case has an attendant a better 
chance of showing his watchfulness than when he is looking 
after an electric motor; and, on the other hand, if the motor 
does not receive the attention it will soon show it. It 
is therefore but natural that the open motor will receive the 
best attention, though the enol motor needs it the most. 
How much good, for instance, does not a drop of oil do now 
and agai over the commutator ; in fact, it is abac- 
lately necessary if you wish to maintain that deep dark gloss 
on the commutator so essential to the successful running of 
the motor, but this cannot so easily be done with the enclosed 
motor. And let us not forget that, if a motor commences 
to spark, this spark will not pass away of itself. On the 
contrary, it will always get worse. It is easy enough to take 
a little spark away, bub most cumbersome to stop the big 
flashes, and again get the motor to run smoothly after the 
commutator has ay Dom eaten up, and in most cases 
this means turning off the commutator. 

No doubt the open type motor is therefore put to work 
under far more favourable conditions than its enclosed rival, 
and in my n in special cases only should the enclosed 
motor have the preference. The bulk of motors which are 
used, for ence n printing establishments, maohine shope, 
on lifte, or for other industrial purposes, should certainly 
of the open type. | 

And why is the enclosed form not used for large size 
machines? In how many instances do we see motors of over 
100 H.P. of the enclosed type? Very rarely indeed, that 
such a motor is ever put on the market. And why are not 
generators enclosed ? 5 for generators issued by 
engineers comprise of such and such capacity, 
which will stand so and so much overload, with an increase of 
ү of, вау, 70°. Would anybody ever think of 

ering for an enclosed type of generator, even if it should 
not be specified that the generator wanted must be of the 
open type? If this generator in question were a machine of, 
вау, 200 Kw. capacity, it would at least have to be made big 
enough for 800 xw. if it had to be entirely enclosed and not 
heat more than 70°. 

In all modern central stations the open type generator is 
installed, presumably because the central station engineer 
ав a rule knows what is wanted, and what will best answer 
his purpose, and certainly the open type machines are not 


only installed because there is no great fire risk attached to 
central station work, but simply because the best result can 
"° T'he foregoing ia based npon faota f cal experience 
e foregoing is upon facts from practical experi 
and I do not look upon an open motor as a fire hazard 
any more than a fire-place in a dwelling, a gas stove, or for 
that matter,a gas jet. Оп the other hand, if уоп want a 
motor for a powder magazine or perhaps a lyddite factory, 
put in an enclosed one. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPEOIFIOATIONS. 


КЕШ PATENTS, - 1900. 


Compiled expressly for this journal by W. P. Тномрвон & Co. Electrical Patent 
Agents, B32, High Holborn, London, W.O., and at Liverpool, Manchester, 
and Birmingham, to whom all inguiries should be addressed. 


9,297. “Improvements in electricity meters.“ CHAMBERLAIN & HOOKHAM, 
LiMiTED, and 8. Н. HoL DEN. Dated February 19th. . 

3,254. “Improvements in and connected with underground conduit and sur- 
face contact electric railways.“ A. M. Тлугок. Dated February 19th. 

8,258. "Improvements in electric switches." А. F.SPooNER. (В. L. Neveur, 
France.) Dated February 19th. 

3,264. “Improvements in and relating to the armatures of electric motors 
on applicable as a meter for electric currents.” C. PExprisat. Dated February 

273. "Improvements in and relating to electrical ignition devices for gas 
and like internal combustion engines." E. WELLs. ‘Dated February 19th. 

8,815. “Improvements in and relating to electric heating apparatus." A. G. 
Bnookks. (Boston Electric Heating and Power Co., United States.) Dated 
February 20th. (Complete.) 

8,43. “Improvements in telegraphic receiving and translating arrangements.” 
A. MUIRHEAD. Dated February 20th. 

8,825. “Improvements in or relating to incandescence bodies for electric glow 
lamps." А. Јевт. Dated February 20th. 

3,361. “Improvements in the manufacture of secondary batteries." J. G. 
HatHaway. Dated February 20th. (Complete.) 

8,871. “Improvements in and relating to electric heaters and switches there- 
for" E.F.PonrTER. Dated February 20th. (Complete.) 

8,441. An improved system of telephonic communication and signalling." 
M. Bxxc and F. G. BELL. Dated February 21st. 

8,461. “Improvements in electro-magnetic brakes." Тнк WESTINGHOUSE 
Brake Company, Limitep. (F. C. Newell and E. M. Herr, United States.) 
Dated February 21st. 

3,468. “ "in provements in electrical generating machinery," T. Kay. Dated 
February 22nd. 

8,469. “Improvements in cutting the slots or teeth in the armature cores of 
dynamo-electric machines and the like." H. NoBLE and P. Lunp. Dated 
February 22nd. 

8,481. “Improvements in and relating to resistances for electric circuits." L. 
Newitt. Dated February 22nd. 


T i "Improvements in electric alarums." W. C. Hinr. Dated February . 


8,520. Improvements in means for regulating pressure in electric mains.” 
H. W. Butter. Dated February And. 

8,524. “Improvements in features for the anodes in electrolytic apparatus.” 
W. P. THompson. (H. Becker, France.) Dated February 22nd. : 

“ кроша in electric rollers for therapeutical and massage 
purposes.” J. W.GiBBs. Dated February 22nd. (Complete.) 

8,584. “Improvements in electric supply meters.” EvERSHED & VIGNOLES, 
LiMiTkb, and S. EvERsHED. Dated February 22nd. 

8,585. “Improvements in electricity meters and electric clocks." G. Hoox- 
HAM. Dated February 22nd. 

8,561. ‘Improvements in electric ignition for internal combustion motors.” 
W. J. CRossLEY and J. ATKINSON. Dated February 

8,569. Maximum demand indicators for electrical circuits.” J. F. Moore, 
E. Wiirk, and J. M. Donxin. Dated February 28rd, 

8,570. “Improvements in electricity meters.” 
February 28rd. 

3,576. Electric roundabouts.” W. H. Pixx. Dated February 28rd. 

8,588. “Ап improved device for finding the electric poles." F. рь Maks. 
Dated February 23rd. 

3,607. Wire frame for electric lamp shades.” J. Н. ChaxksswEkLL. Dated 
February 28rd. 

8,048. “Improvements in electrically-driven fans or air propellers.” W. 
TATTERSALL. Dated February 24th. 

8,665. “ Improvements in or relating to the 'trolley-head' employed in 
connection with electrically-propelled cars or vehicles to ensure of the correct 
working position being effected when operated by the attendant to stop and 
start the said cars or vehicles and apparatus therefor.” J. FIELDING and E. 
WARBURTON. Dated February 24th. 

8,683. "Improvements in electricity meters." H. Reason and TE REASON 
MANUFACTURING COMPANY, LIMITED. Dated February 24th. 


Е. E. Betton. Dated 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these may be obtained of Messre. W. P. Тномрвон 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester, and Birming 
ham, price, post free, dd. (in stampe). 
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26,364. “improvements ia olectrie switohes." V. d. Leal. Dated November 
2nd, 1897. The base is formed with raised parts whjch support the ring for the 
handle. The movable contact arm is pivoted, and has split ends to engage the 
jaws of the fixed contacts, 2 claims. 
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26,3698. ements іа magnetic oirouit breakers.” W. @. Heys. 
(D. C. Spruance and M. Waddell.) Dated November 2nd, 1897. An electro- 
magnetic cut-out is arranged to open the circuit by mechanically breaking outa 
section between two terminals. A core suitably fixed is partly surrounded by a 
coil in the circuit under control, and its armature is carried by arms pivoted 
upon a spindle. This armature normally rests upon а rod, the distance of 
which froin the core can be regulated by the ratchet. A wire spring or hammer 
is normally held by projections on a latch. When released it breaks а metal 
strip Weakened into two or more pieces, so opening the cirenit without danger 
of sparking. The latch is held in such a manner that &s lower end engages a 
projection on a trigger lever, and is released when the armature, under the 
ш of an excessive current, strikes a projection on the trigger lever. 11 
claims. 


26,366. “improved compositions fer use іа the construction of electrical 
heating apparatus and resistances, and the конш fer their manufacture." L. 
Parvilee. Dated Noveinber ond, 1807. esistances are inade from a mixture 


of plastic white clay, 40 parts, with nickel powder, 60 parts, The mixture is 
dried and shaped under heavy pressure in monlds. Parts where contacts are to 
be made are coated with a similar composition containing 90 per cent. of nickel. 
The articles are then baked with charcoal in closed receptacles, near the melting 
point of nickel. The contact parts may otherwise be electro-plated. The 
specific resistance of the articles depends on the fineness of the inetal powder, 
the amount of compression, and the baking temperature. 4 claims. 


26,403. “improvements ia or relating to current collectors for electric rallways.” 
A. J. Boult (T. A. Anderson and D. M. Anderson.) Dated November 2nd, 1897. 
Relates to electric railways and tramways on the conduit system. Collectors 
consist of two frame bars on each side enclosing insulated conducting bars held 
together by cross plates and bolts. Wearing plates are attached and supplied 
with lubricant from sight feed or other Inbricators. Brackets are bolted to the 
lower ends of the frame bars, but are insulated therefrom and carry insulating 
blocks on which the shoes are mounted. These blocks have a pin-and-slot 
connection with the brackets, and are pressed outwardly by springs so as 
to follow any irregularity in the conductors. In а modification the shoes are 
mounted on how springs, wires connect the shoes with the turned out ends of 
the conducting bars which are protected above by ledges of insulating material 
to shed water, &. A fuse box or block is placed over the frame bar between 
the conducting bar and the lead to the motor. A fuse is placed outside an in- 
sulating cover and secured by thumb nuts. A switch is placed between the fuse 
and the conductor bar, for nse when replacing a fuse. The collector is supported 
by bushed holes. 19 claims. 


26,412. ''improvements in electrical resistances.” T. E. Gambroll and A. F. 
Harris. Dated November 2nd, 1897. The invention consists in making re- 
sistance by applying finely-divided carbon mixed with a binding material, such 
as shellac or size, and a volatile solvent, such as methylated spirit or acetone, 
to solid insulators of ground glass, celluloid, ebonite or other material. Such a 
resistance may be mounted in a case with terminals. 1 claim. 


26,420. “ Mothod and for saturating, vulcanising and oxidising fibrous 
materials, la the fon of material to he used for insulating and ether purposes.” 
F. Lamplough. ated November 2nd, 1897. Relates to treating fibrous materials 
for insulating purposes. Fibrous materials, such as hemp, cotton, wood fibre, 
peat fibre, millboard, &c., are saturated in sealed vats with a mixture of resin, 
resin oil and unoxidisable fatty oil, such as fish oil, with or without the 
addition of sulphur, for vulcanisation. After saturation the product is 
allowed to drain and is slightly oxidised in situ. After removal, the 
product is pressed and allowed to harden, when it is ready for use for 
electric insulation and other purposes. The vats are preferably worked in 
airs, any number of pairs being arranged together. The vats may be heated 
м steam coils ог by gas jets; guide plates are used for causing circulation. 

he temperature is kept constant by means of a regulator attached to the 
reservoir containing water, alcohol, &c. The regulator consists of a divided 
chamber, the diaphragm of which is exposed on its upper surface to the pres- 
sure of the water, &., vapour, while attached to the lower surface is a plunger 
for closing the gns or steam supply tube. The rod is raised by pivoted weighted 
levers. The fish oil is prepared by immersing fish in hot water without long 
boiling, the oil which floats being removed and purified. 6 claims. 


26,682. *'' Electric lighter for and motors.” М. М. L. Cronan. 
Dated November 4th, 1897. Relates to arc igniting device for gas or oil engines. 
A porcelain insulator of an electric pole is secured in the mounting by a screwed 
sleeve and asbestos washers. A space is left between the sleeve and insulator 
so small that no gas can be burnt and no soot deposited therein. The end of 
the insulator is covered by an asbestos washer and a metal nut to prevent the 
deposition of soot. 2 claims. 


26,699. “improvements in electricity motors." Chamberlain & Hookham, 
Limited, and $. М. Holden. Dated November 4th, 1897. Relates to quantity 
meters. A motor meter is provided with two field coils connected in different 
circuits, so that they cause the armature to rotate in opposite directions. If the 
meter is used to control the charging and discharging of accumulators, it may be 
made to run more slowly in one direction by using different field coils, or by 
shunting one coil with a detinite resistance. A meter having an armature and 
two field coils, connected by a switch toa generatorand also to an accumuulator 
and lamps is referred to. Discharge from the accumulator through the lamps 
passes through an armature and a coil, causing the meter to register. Current 
supplied from the generator to the accumulator passes through the other field 
coil and oppositely through the armature, so that the meter rotates oppositely. 
The invention is described with reference to continuous current meters with 
dise armatures in mercury. Another part of the invention consists in an 
adjustable shunt for the field coil of such a meter, or for other measuring 
instruments, and is made by permanently attaching a shunt resistance to the 
ends of the coil and clainping a circuit connection to the shunt near one end, 
its other end being permanently connected. 6 claims. 


26,047. “Ae W N in the manufacture of globes and shades for electric 
and other lamps.” P. W. Dunlap. Dated November 4th, 1897. Relates to lamp 
shades and globes for electric and other lamps. А slender glass rod of circular or 
other suitable section is coiled whilst in a plastic state upon a-heated mandrel, 
whereby the temperature of the glass is maintained at such a point that the 
closely juxtaposed convolutions coalesce or become welded together, the extent 
to which they are so united being just sufficient to constitute a rigid structure 
without materially impairing the lens-like properties of the rod. To overcome 
the difficulty of withdrawing the mandrel from bulbous globes or shades, either 
they may be formed in two parts which are subsequently welded before a blow- 
pipe flame, or the mandrel may be constructed and removed in sections, When 
the globes or shades are made in sections, glass rods of different colours may be 
used. 1 claim. 


26,663. ''improvements tn devices for or applicahie te Incendescent electric 
lamps." $. Biheller. Dated November 4th, 1897. Relates to electric lamps, 
shades and shade holders. Coloured light is obtained from electric incandes- 
cent lamps by enclosing these in coloured covers of glass, celluloid, or other 
transparent material, In one form the cover is in two parts which are tied 
together at the bottom, and secured to the neck of the lamp by plates hinged 
together and provided with curved springs to grip the lamp, or by wire tied round 
them. In another form a ring is closed on the neck by a screw and carries 
angular springs with which а groove in a cover engages; or the springs muy be 
formed to hold a flange turned outward on the edge of such a cover, on which 
an upper piece may rest to enclose the neck of the lamp. The covered lamps 
may be used in ordinary reflectors. 1 claim. 


26,703. ‘improvements ia electrical hatteries.” W. W. Hanscom and A. Hough. 
Dated November 5th, 1897. The plates or electrodes are made up of a mixture 
of litharge and sugar made into paste with a solution of ammonium sulphate 
and moulded tonrectangular shape. The plates are then formed in the usual 
manner, after which they are compressed to a specified shape, the ribs being 
flattened. A metal rim with tapered edges and lug is then cast or burnt on to 
the plate. Sclaims. 


26,728. ents in alternating electric current meters.” 8. А. Scheetfer. 
Dated November 5th, 1897. Relates to energy meters for alternating currents, 
A conducting disc on а vertical spindle connected with & counter, rotates 


between a coi] carrying the main current, and the two poles of a laminated 
magnet having coils connected between the mains. The disc also passes 
between the flat poles of a brake magnet. A thin iron plate clainped on a 
supporting rod near the dise, neutralises the effect of friction of фе moving 
parts. The shunt magnet is adjustable horizontally to or from the vertical 
spindle, being clamped on a slotted support by a screw and nut. 14 claims. 


26,744. “improvements ia alternate onrront induction motors." The British 
Themson-Houston Company, Limited, and Н. M. Hobart. Dated November 5th, 
1897. Relates to alternating current motors. In order to facilitate the starting 
of an induction motor, the secondary element which may either be the rotor or 
stator, is furnished with two or inore independent windings, one of which is 
permanently short circuited. from one point, while the other can be 
either short-circuit from а point, approximately coincident with the former, 
or from the latter point, situated at a suitable angular distance therefroin. 
The latter condition is established when starting the inotor, and the 
former when the motor has attained the requisite speed. For the purpose of 
adjustinent resistances may be inserted in the short-circuiting leads. 4 claims. 


26,746. perenne la reactance coiis.” The British Themeon-Housten 
Company, Limited, and Н. М. Hobart. Dated November 5th, 1897. Reactance 


coils, having closed iron or other magnetic circuits are constructed ко that 
accessible parts of the magnetic material may be altered to adjust their reluc- 
tance. In the form described the coils surround straight laminated iron cores, 
the ends of which are connected by bundles of strips; any desired nuinber of 
these strips are iron, others being of non-magnetic material, such as zinc. 
3 claims. 


26,911. ''improvements in sockets or holders for electric lampe." $. N. Russell. 
Dated November 6th, 1897. A lampholder consists of a socket attached by 
screws to a casing, Which is eonnected by a bayonet joint to a top piece and is 
lined with mica, enclosing the parts. A cylindrical insulator is perforated to 
receive the conductors, which are secured by screws to two bent plates, situated 
in recesses in opposite sides of the insulator. These recesses extend angularly 
downward and contain fuse wires connecting the plates with two metal strips. 
The middle of each fuse may be flattened or purtly cut through. Separate recesses 
in the insulator contain parts of strips which extend down and carry a contact 
ring and an insulating dise. The strip opposite that shown extends to the disc 
and is connected toa central screw. This and the ring make connections with 
the lamp. The strip is bent over a rotatable switch which carries a stud to 
make contact with it and thus connect it with the strips which support the 
switch and the ring. A detaining spring secured under the strip bears on a 
rectangular part of the switch. 3claims. 


26,666. “An Improved for the distribution of electric owrsats asd 
apparatus therefor.” 8. Mollier. Dated November 6th, 1897. Relates to an 
improved system for the distribution of electric currents from any one 
of a given number of points to any other point through the medium 
of exchange. The main principle of the invention is to send currents 
of different strengths to the central apparatus, which consists of a 
number of relays or solenoids, the armatures of which can make contact 
with adjacent armatures, and so close local circuits. The arrangement of 
contacts and circuits are shown on diagrams which are too complicated for the 
purposes of abridyment. For a large number of subscribers the exchange is 
arranged in groups. A number board for use in this and other systems is 
described in the specification to indicate by means of discs what number a 
subscriber wishes to call when the second subscriber does not answer the 
signal. Instead of discs, type arms may be arranged to strike a strip of paper. 
The resistances on the number board are preferably arranged so that one of 
two arms represents thousands and hundreds and another tens and units. The 
system is applicable for telegraphy, the transmitters and receiving apparatus 
being modified for the purpose. 15 claims. 


26,699. * Ди improved cell or hex suitable for accumulator er other electric 
battories." F. C. Geary and J. H. Robottom. Dated November 8th, 1897. Cells 
for electric batteries have near the bottom an oritice or orifices normally closed 
by plugs or lids to facilitate the cleansing of them. 1 claim. 


26,989. “improvements la er connected with electrolytic colts.” G. Bell and 
6. W. Bell. Dated November 8th, 1897. The invention relates to apparatus for 
the electrolysis of solutions, especially of alkaline chlorides, to obtain alkali 
and chlorine by the use of a moving mercury cathode. In the example shown 
there are three tiers of compartments, the two outer sets containing (1) hori- 
zontal carbon anodes passing through stuffing boxes, (2) the electrolyte, and (8) 
& mercury cathode layer on the slightly inclined floors. Outlets for gas, 
arranged above the level of the electrolyte, and serving also as overtiow pipes 
for the electrolyte, lead to two mains, each provided with a valve. The valves 
being shut, the pressure accomulates in the chambers as chlorine is developed 
during electrolysis, and the mercury amalgam formed is forced thereby below 
an amalgamated bar forming a lute and connected to conductors leading to the 
dynamo, Xe. The amalgam then passes through glass tubes having U tubes 
or like gauges thereon, to the central tier of chambers containing water. The 
latter decomposes the amalgam, reforming the mercury and combining with the 
sodium to form caustic soda solution. The water enters the top chamber and 
overflows successively through tubes to the other chambers, finally leaving the 
the lowest chamber as a strong solution. Hydrogen is evolved during this 
reaction, and escapes through branch tubes to the main. The valveof one tube 
is then operated by any mechanism,and the chlorine allowed to escape. The 
pressure immediately falls in the chamber and the mercury flows back. Or the 
mercury inay be driven back by allowing the hydrogen to accumulate in the 
vessels. The electrolytic action then recommences. By setting the two valves 
accordingly, the two tiers of chambers may be worked alternately. In the 
example shown the valve is closed or opened at fixed intervals by a double 
hydraulic tumbling basin charged with water from а supply tap. Other methods 
of operating the valve may be used, either electrical or mechanical. Strong 
brine is supplied to the chambers, the supply being regulated by a valve also 
actuated by a tumbling basin, and opened when the corresponding valve is 
opened. 9 claims. 


26,941. * improved lon of electrical transformers." С. Boritoohewsky. 
Dated November 8th, 1897. The cores and frames are formed of undivided 
laminee, and thus there are no joints. To wind on the coils, the bobbins are 
forined in two parts and fitted together on the cofe. They are supported on 
rollers so that they may be rotated by the pulleys. In a similar way trans- 
formers may be built np having two or more windings. 1 claim. 


26,996. ‘improvements in antematie oironit-breakers." W. Fairweather. (The 
Crooker-Wheeler Electric Company.) Dated November 8th, 1897. Relates to 
magnetic cut-out, which operates when the current exceeds or falls below cer- 
tain limits. The circuit includes the coil of the magnet, a portion of the arma- 
ture, and a contact. A second pivoted armature is provided, its position being 
adjusted by ascrew. With a normal current the armature is held up to com- 
plete the circuit, its distance from the core being adjusted by a screw. When 
the current drops below the limit, the armature falls away and breaks the 
circuit. With an excessive current, the armature is attracted and closes the 
magnetic circuit and the armature again falls away, Iclaim. 


26,023. "improvements rolating to electro-magnetic switoh ratus for rali- 
way signalling and ether purposes.” С. A. Allison. (W. C. Ganks.) ted Novem- 
ber 9th, 1897. Relates to apparatus for switching into a circuit a second 
resistance should the first be short-circuited. The application of the invention 
to railway signalling is shown. An electro-magnetio switching device is placed 
between one terminal of the battery to switch in a resistance when the relay is 
short-circuited, as by a train standing on the rails. Two electro-magnet coils, 
the former of high resistance and the latter of low, are arranged in a circuit 
being normally short-circuited by & wire and spring. With & normal current 
the armature is not attracted, but when the resistance is short-circuited the 
armature is attracted, the point striking the spring and breaking the short cir- 
cuit, In the preferred form of construction described, the core is double, and 
each leg is wound with two coils, one of high resistance and one of low, the 
former being normally short-circuited by tbe spring contacts. The armature 
carries an insulating finger which, when the armature is attracted, is forced 

between the springs, 80 breaking the short circuit. 10 claims. г s 
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No. 1,164. 


A NEW PHASE IN (BRITISH) 
ELECTRICITY SUPPLY. 


THE account, which we conclude this week, of the City Road 
and Wandsworth stations of the County of London Electrio 
Lighting Company, marks an era in the history of elec- 
tricity supply in this country. The stations themselves are 
among the most interesting that it has been our privilege to 
visit, if only for the novelty and engineering skill displayed 
in the arrangement and control of the generating plant ; bat 
the two features which stand out most prominently are (1) 
the two-phase alternating current supply ѓо consumers, for 
both lighting and power; and (2) tbe 580-7016 direct 
current supply for power only. | | 

The use of polyphase current systems for the transmission 
of power is not, it is true, by any means new, even in this 
somewhat laggard country; but we know of no previous 
instance in the United Kingdom where the two-phase supply 
has been given direct to the consumer. The question may be 
raised— Why was not the three-phase system used? To this 


we reply that the two-phase system will answer every purpose 
which may be desired, practically as well as the three-phase, 
while it is far superior for lighting. There is no need to 
balance aecurately the loads on the various circuits, in order 
to seoure constant preasure at the lamp terminals; either 
phase may be treated as a simple single-phase without 
regard for the other, whether in paralleling with existing 
single-phase machines or in supplying lamps. It is easy to 
convert a single-phase system to two-phase working, as the 
existing cables can be used; moreover, concentric cables with 
earthed outer oan be used with the two-phase, but not with 
the three-phase system. If desired, three-phase currente 
may be obtained by means of stationary transformers from 
the two-phase mains, and rotary converters may be used 
to give direct currents, though with a somewhat lower 
efficiency than with the three-phase system. 

The great advantage of the three-phase system lies, of 
course, in the lower cost of copper for the feeders, with equal 
stress on the insulating material; this, however, applies to a 
much leas extent to the distributors, in which a neutral return 
is necessary for supplying lamps. Apparently, however, the 
greater convenience and flexibility of the two-phase system 
more than compensate for the greater cost, and we see it being 
adopted not only by the County of London Company, but 
also by the Metropolitan Oompany in its great works at 
Willesden, for transmission to sub-stations. Presumably the 
latter company also will ultimately find it advantageous to 
distribute a supply in both phases to certain districte. 

The use of a 580-volt direct current supply on the two- 
wire system is, we believe, not leas novel than the two-phase 
supply. A direct ourrent supply, in addition to the existing 
alternating system, was insisted on by the Board of Trade, 
when the company sought powers to adopt a lower frequency. 
Doubtless instances have occurred in which private motors 
have been supplied from the generating station of an electric 
5 but that is a totally different case. Here we have 

the supply exclusively for private motors, with no suggestion 

of a trolley wire — a present! That there will sooner 

or later be a demand for supply to the various electric 
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tramways and railways projected in the neighbourhood, is 
obviously a not unreasonable supposition. 

In passing, we may draw attention also to the important 
duties assigned to the large storage battery, which is run in 
parallel with the direct current generators; at times of very 
light load, the battery is able, by means of the motor- 
generators, to supply current on all three systems, enabling 
the whole of the engines to be stopped. 

The progress of these enterprising undertakings is 
remarkable for its rapidity. If the present rate is main- 
tained, the output of the City Road station alone will in four 
years exceed the (present) joint output of the two largest 
supply companies in the metropolitan area! Nor is it too 
optimistic a view to take that this result may actually be 
achieved ; the wave of expansion which has overtaken the 
electrical industry in every branch has not yet, in our 
opinion, reached its climax ; and we hope to see it attain 
to proportions as yet undreamt of. With the probable 
passing into law of the numerous electrical power distribation 
Bills, now before Parliament, will oome immense developments, 
not only in the electrical trades, but, as we hope, in the 
numerous industries which will profit by cheap and handy 
power ; the corresponding benefit to the country at large can- 
not fail to be of the first ош and this, coupled with the 
efforts now being made by our manufacturers to maintain 
(not to regain—it is not lost yet, by a long way) the 
engineering supremacy of this country, justifies our pre- 
diction that the twentieth century will be well-named the 
Golden Age of Electricity. i | 


Ir is no doubt desirable in the interests 
Pneumatic Tools of electrical industry to find as many 
useful applications as possible for electrical energy. It 
would, however, be folly to ignore other agencies, not merely 
because the electrical mechanician must know what other 
agencies are accomplishing in order that he may compete 
with judgment, but because other agencies are absolutely 
superior to electrical agencies in certain situations. It is 
far too much the fashion to condemn com d air as 
а motive power because its efficiency is very low; but 
there gre circumstances in which the efficiency is of small 
moment as compared with other advantages. Take, for 
illastration, the boring of the Mont Oenis tunnel through 
the Alps. The rock drills at the working face were worked 
by compressed air. This air did a three-fold work. It drove 
the drills, it supplied fresh air to the men where it was 
much needed, and it reduced the temperature at the — 
face. Had electricity been employed other means woul 
have been required to ventilate the workings, and the 
heat generated by the electricity would to a certain, if small 
extent, have been undesirable. So in driving tools. There 
are no doubt tools, which even in the open workshop, are 
better air-driven than electrically. Small lifts over lathes 
and other tools are preferred to electrical lifts by many 
shop managers both here and in America, and as 
regards other tools there will always be a wide field where 
personal opinion or prejudice may influence the choice, 
especially if, as should be the case, both forms of energy 
are available. In such cases it would not be easy to say 
where the line lay dividing the fields of the two powers. 
. E. C. Amos read a paper at the recent meeting of 
the Institution of Mechanical Engineers that is well worth 
study, for in it are described and illustrated some of the many 
pneumatic tools to which the attention of engineers may 
particularly be directed. Foremost amongst these are hammers, 
rivetters and drills. Hammers consist of several forms of 
percussion tools capable of striking 1,500 to 2,000 blows 
minute, and in some hammers even 10,000 to 20,000 
lows per minute are secured. Such hammers may be used 
for chipping, caulking, beading, fettling, scaling, rivetting, 
stone dressing, and: so on. Rivetters may be exemplified by 
а more than uedally heavy style of hammer using air up to 
100 Ibs. and 125 lbi, pressure. They will drive rivets in 
places inaccessible to a yoke or bear rivetter. The applica- 
tion of air to rotary tools is proved by ite excellent work in 
such as we saw recently in the shops of the Great 


x ere lifts over every tool of 
an 


_ sumer was h 


Eastern Railway drilling through fire-boxes for the stay 
holes. But one of the best applications of air in the work- 
an 


support the work in progress of chucking. 
entirely abolish the delay in lowering the ordinary i 
blocks, and they have so little mechaniam about them as to 
be very cheap in maintenance. Mr. Amos adds to his 
а number of estimates by practical men of the economy due 
to the use of these various pneumatic tools. 


The Hire Wire 
System, 
id creasing their clientele, but the circam- 
stances surrounding electricity supply are such that the 
suppliers themselves do very little in the way of direct can- 
vassing. In this respect the local wireman is a useful ally so 
far as securing consumers is concerned, and the hire-purchase 
system of wiring must also be a useful factor in increasing 
the output of a central station. “Free” wiring is, how- 
ever, an unfortunate misnomer, and so far from being free, 
it is about as expensive a means of wiring a house as there is. 
It is, however, a very convenient method, and in houses and 
shops where short tenancies prevail it is distinctly useful; 
indeed, one may go so far as to say that without some such 
arrangement there are many people who would not become 
users of electricity. We have often heard complaints made 
against ae lari of the chief being that the con- 
ged round with too many agreements. A 

ently that does not appear to be always the case, for Mr. 
Vesey Brown has been giving in a contemporary the result 
of a year's experienoeof “free” wiring in Lincoln. It appears 
that the agreement which the hirer signs is not a very 


Assuming that 6d. per 
unit is charged, the addition of Id. for wiring may 
not appear to be a very large proportionate increase, 
taking the average consumption of a 8-cP. lamp as 14 
units per annum, а honseholder with 20 lamps con- 
neoted would pay £1 8s. 4d. for the wiring, e, if 
he got no rebate, his bill for current would come to about 
£14. Under such circumstances the charges for w do 
not appear to be excessive ; at іе ваше time one is a 
curious to know how much profit the “free” wiring agency 
makes out of fittings. If a consumer adopted а ren 
system of wiring he might be inclined to become a little 
extravagant regarding fittings, and we imagine that any free 
wiring company, if it knew its business, would not be 
slow to take advantage of Such а fact. It is not alwaysa 
disadvan to have a working ent between а 
supply authority and a free wiring concern, for it ought 
certainly to tend to better work, assuming each did its duty; 
on the other hand, the electrical engineer is in a somewhat 
delicate ‘position, and knowing how well free wiring helps 
to improve his load, might occasionally have Hae eng 
against local wiremen. There may be a good that is 
commendable in the р of the hire-purchase system, 
bat we think that the proper persons to carry it out are 
the suppliers of electricity. We are aware of the difficulties 
that exist in this connection, therefore one is ‘compelled to 
make the best of existing arrangements. As an aid to 
developing the use of electricity among the poorer classes, 
“free " wiring may be of great use, though we should like to 
see ita application adopted more generally by local authorities, 
whose duty it is to bring electricity before every inhabitant. 
As far as we have seen, about the only duty reas: lag by 
some authorities is to lay mains when it is y to 
them, and not till then. We know a case where a е 
in a locality in which there is a supply of electricity, applied 
to the Vestry to be connected on to the system, but was 
quietly informed that if he could get anybody else in the 
same thoroughfare to take electric light they might conaider 
the question, In other words, he had to canvass the 
neighbourhood before the Vestry could see their way to carry 
out their moral duty. | 
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ELECTRIC CRANES. 


(Continued from page 60.) 


view from the other side of a similar crane, of 45 feet span, 
is iven in fig. 26. ` 
is crane, with light loads, has а longitudinal traverse of 
about 800 feet per minute, and a cross-traversing motion of 
150 feet per minute. 
The crab sides are of cast-iron firmly stayed together, and 


= ERI 2 
i LEE a - ac 


E i ff ws 
| И ыз» 


The crane is spur driven throughout, and is provided with 
а magnetic brake similar to the one already described. 

The electric equipment of the crane consists of three series- 
wound motors, each controlled by its own independent 
resistance and reversing switch. Particular attention is 
called to the low speeds of the crab motors, which normally 
run at 300 revolutions per minute. Although this necessarily 


makes the cranes somewhat more expensive, in consequence 
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of the increased cost of the motors, it is claimed that the 
advantages obtained, such as the quicker. stopping and 
reversing powers, longer life of the orane, elimination of 
high-speed gear wheels, and the consequent smoother running, 
more oe for whatever additional expenditure 
may be involv 
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fitted throughout with steel axles and shafts revolving іп 
p ings. The hoisting barrel has a right and 
t-hand ve to ensure a true vertical lift of the load and 
ita equal distribution on each girder. 
wire rope is used in preference to chain, and the 
lifting hook is fitted with hardened cast-steel balls and plates 
eae head to permit of the maximum load being freely 
revo | 


Messrs. Vaughan & Son have adopted the liquid resistance 


type in preference to metallic switches. The frequent 


renewals consequent upon the destructive sparking in con- 
nection with the latter type (even when the motor is wound 
specially to suit), it is stated, put them at a disadvantage when 
compared with the liquid resistances, where contact is made 
and broken проп the surface of the solution, thus obviating 
any sparking about the details. 
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One of the greatest advantages of electrically-driven cranes 
is their great economy of power; tests made on one of 
Vaughan's electric cranes reveal a mechanical efficiency of 
over 52 per cent. The figures given below are the results of 
a test made by the Eleotzlo Construction Company, Limited, 
of Wolverhampton, on a three-motor electric traveller made 
by Messrs. Vaughan & Son :— 


5-TON OVERHRAD ELECTRIC TRAVELLER. 


! 


i 
Motion. | Speed. irse. Volta. | жо. 


Нотвтіно : | 
54 tone "ENTIS 28 100 387 
Light .. „% EB a 8 100 . 107 
Cross TRAVERSING : 
53 tons eee 606 eee 4 м м 16 100 21 
Light ... isa . 110 „ „ 6 100 '8 
LONGITODINAL TBA4vSRSING : | 
54 tens eae eee eee 260 29 $$ 38 108 | 52 
Light as 21900. -5-— 5ш 26 103 96 
3 


Oranes of a similar type are made Messrs, V han u 
to a lifting capacity of 60 tons. il 27 T 
(To be continued.) 
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THE POLLAK-VIRAG SYSTEM OF 
TELEGRAPHY. 


By OHAS. H. GARLAND. 


LEAVING aside the consideration of wireless telegraphy, the 
trend of telegraphic invention in recent years has wa 

in the direction of increasing the carrying capacity of the 
expensive trunk lines. The inventions for this end divide 
themselves into two main classes. The first and moat 


Among the type-printing telegraphs the Hughes has been 
duplexed, and the Bandot has ыйы и Ше tiplex system 
among the same olass of apparatus. 

The second class of inventions has ran along the line of 
the Wheatetone automatic telegraph, pud ve of which has 
been gradually increased up to 400 per minute, or 
24,000 worda per hour. The system which I propose to 
describe is a development along this line which claims to 
transmit 100,000 words per hour. I am indebted to the 
courtesy of Hofrath Josef Kareis, of Vienna, for the details 
which follow. 

The following table illustrates the relative hourly trans- 
mitting capacity of the various systems according to the 
Austrian compntation :— 


System. i words Pech per hour. 
Morse S e 
Б. u з» 
ны РЕ. Bb у ы 100—140 
ван Pu 2 2 .. 40 
Wheatstone e : ivi 2,400 
Pollak-Virag ... T oes 10,000 
A short digression is justifiable here for the of 
drawing oe toa 8 of e b. with 
regard to the carrying capacit orse. The av 
speed, says Hofrath Кагын, ly 25 messages of 10 Бера 


per hour, and he must be an exceptionally skilful telegraphist 
who can despatch 80 messages an hour." The average cost 
of an English telegram is 74d., so we can assume the a e 
length to be 15 Tee words, and at least five unpaid din д 
or 20 words in all. Yet according to the British Post Office 


standard, 30 messages per hour for a competent telegraphist 


is “ fair,” 35 to 45 is “ good," and under pressure he might 


for an hour or two continuously receive from 50 to 60 


messages hour. The actual wor 
of оле шпн alata by loss of time in other than 


operating work, seldom exceeds 20 messages per hour, and 


Virág, a mechanical oe As the above table shows, 
the system renders post le a speed which has hitherto been 

le. Some two years ago Pollak drew 
attention of the United Electrical Company, of Bada- 


imenta, and seeured for this the co-operation 
Uf the abla physiolst and mechanioien, Josef Virag. Em 
long the resulted in the production of the 


Pha. 1. 
N. B. C. D, 


730. D оо d 
"с 0 ооо ро OD 


represents the dashes of the aT “are ени the lower 
series the dois. The reception is effected by means ofa 
telephone membrane, which carries a small mirror. Thi 
mirror directs a light-ray on to a sensitised paper, 
imprints a line which alternately rises and falls, The waves 
above the central line represent the dashes of the Моге 
alphabet ; those below the central line represent the dots, 
(ig * * being indicated by the straight central line 
he perforated ribbon is prepared by an apparatus which 
closely 3 that used for 833 Wheatstone 
ribbon, and requires no detailed description. The ribbon is 
inserted in an 8 2 dry the essential 
sending parts are extremely simple. The slip over a 
metal cylinder and beneath two metal ев. 
brushes are so placed as to nd exactly in ion 
with the two lines.of perforations. In this way the 
of a perforation allows one or other of the brushes to fall and 
come in тне with the се ruri gena The 
brush which corresponds to upper se orations 
is joined to the positive pole of thé batie „ whilst the 
brash which corresponds to the lower series о orations 
is connected with the negative pole. The metal oylinder is 
joined to the line. The battery is joined to earth or to а 
return line. It will thus bappen that when a perforation of 


BF 


Fia. 3. 


the u — teres to the dashes of the Morse 
alphabet paises wader bruah of the tranamitter, the brash 
comes in contact with the metal cylinder and joins the positive 
pole of the battery to line, whilst if a perforation of the lower, 
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or dot, series рае, the corresponding brush will come into 
contact with the cylinder, and the negative pole of the battery 
will be joined to line. By this means carrents of differing 
direction are sent into the receiving apparatus. Fig. 8 will 
make the above description more easily understood. 

(To be continued.) 


SOME MECHANICAL DETAILS OF DYNAMO 
DESIGN. 


Br E. KILBURN SCOTT. 


(Concluded from page 845.) 


Driving Horns.—In smooth-core armatures the question 
of driving horns is an important one on account of the 
tangential drag on the conductors. The usual method for 
fixing driving horns is to snip out channels in some of the 
core discs, so that when built up there are several rows of 


Sipe View. 


Fra. 11.—Exp View. 


holes in the core, say, ł inch long, 4 inch wide, and ths inch 
deep. Horn pegs, A A, are driven tightly into these 
holes, and when the winding is completed the piano wire 
indings are carried over the top, as shown at B, fig. 11. 
Shallow slots are sometimes milled out right along the 
surface of the core, into which fibre keys are fitted, but this 


Fia. 12.—PLAR. 


is not recommended because at high temperatures all 


varieties of fibre have a nasty way of losing their nature, 


and the long slots also cause flats on the commutator. 

In a line of dynamos which the writer designed about six 
years ago, the conductors were positively driven by discs of 
German silver driven tight into, but insulated from, the core. 
The method is thoroughly mechanical, and uses up very 
little space (see fig. 12; Е is the German silver disc, F mica, 
р the core, and в the binding). 

Corner of Armature Core.—The most usual place for a 
smooth-oore armature to break down is at the corner of the 
core, for unlezs the winder is very expert he makes a botched 
job of the insulation on these corners on account of the 
unworkable nature of raw mica. The trouble can be avoided 
by separately forming up a ring of micanite to the radius of 


-tho corner, as shown at с in fig. 12. Longoloth and mica, 
arranged in three layers to thoroughly break joint, are laid in 
the former, stiff varnish being employed to cement the whole 


Compound insulation. 


Fia. 13 


together. The male plate, a, fig. 18, is then screwed down 
and the whole thoroughly baked. 

End Connections.—Of the two kinds of end strip connec- 
tions for bar armatures, that marked А in fig. 14 is the most 


Fra. 14. 


commonly used, although в has the advantage that the 
straight or radial p, makes an excellent fan. In cut- 
ting out the end connections from sheet copper there is 
always а certain amount of waste, as shown shaded in с and 
D and E, fig. 15. The first two show the usual method of 


C 


Fra. 15. 


cutting ont, but E, suggested by the writer, gives a saving 
over D of 10 or 12 per cent. in copper according to the area 
of the sheet. 

The particular grade of hardness is an important matter 


Fig. 16. 


in this copper, very thin end connections being hard drawn 

whilst the thickest should be comparatively soft. It is not 

advisable, however, to have the copper sheet more than 
E 
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ig-inch thick on account of the difficulty in bending; 

when the output is so large as to require more than Pz - inch 

it is better to lay two or three atrips in parallel, This is also 

an advantage, because the soldered jointa may then be of 
ter area, as shown at н in fig. 16. 

Joints for End Connections.—It has long been customary 
to make a saw cut in the end of the bar to receive the end 
connection, and although this is much easier to do now that 
solid copper ends are burnt on to laminated conductors, it is 
still very expensive. It may happen that the saw cut is a 
little too wide for the copper strip, with the consequence 
that too much solder is used, giving a high resistance joint 
something like K in fig. 16. A much cheaper method is that 
shown at L and M in fig. 16, and also at B in fig. 14. In this 
case the side of conductor is milled down, and the end strip 
after being prepared and tinned is simply laid against it, the 
two being then bound together by wire passed through the 
holes punched in the end connections. In the writer’s opinion 
it ie almost as bad to omit these bindings as to send an 
armature out of the winding shop without a thorough baking 
and insulation or break-down test. 

The copper strip should be put on the side shown at L, 
and not as at м, or otherwise, when jointing, the solder is 
liable to ran down into the interior of the end connections. 
If the above precaution of binding the joint is taken, 
thickening up the end connections, as shown at R in fig 17, 


Fra. 17. 


is unnecessary. The extra strip at P is also unnecessary as 
it uses up space which ought to be allowed for insulation, 
this being the part where there is considerable liability of 
breakdown. 

Some designers mount the end connections on an insu- 
lated metal bush, fixing them up tight so that the set of 
end connections can be handled independently. With the 
radial type of end connection shown at B in fig. 14, a bush is 
necessary, bat it can be dispensed with in the butterfly type, 
the connections being simply very thickly ineulated and held 
central by a wooden ring fastened in the winding cup. 


THE CONSTRUCTION OF OVERHEAD 
EQUIPMENTS. 


III. 
(Continued from page 342.) 


THE purpose of overhead construction is the carrying of the 
copper wire under which run the little grooved wheels of the 
trolley. The first trolleys in electrical tramway work were 
little trucks of brass with four wheels. They were veritable 
trolleys and ran on two rails, and from this early type the 
present single wheel trolley has lineally descended, or регһара 
it should be said has ascended to its present position of 20 
feet above road level. The duty of overhead construction is 
then simply to carry the load of the trolley wire, for the 
running of the trolley is merely a temporary relief to this 
load ; it adds nothing to the stress or load, its pressure being 
upward. The trolley wire probably most usual in this 
country is that which has a diameter of 0 324 of an 
inch, weighs 953 lbs. per 1,000 yards, and has а cross- 
section 0:0824 of a square inch. It is known as No. 0 
S.W.G. The usual span from pole to pole being 40 yards, 
and there being two trolley wires, the weight of copper per 
span of 40 yards is 88°12 Ьа, for each wire, or 76} lbs. per 


span. This is the weight to be carried by each span wire or 
bracket arm. 

It is a fair approximation to estimate the load at 1 Ib. and 
an eighth per yard, for, in addition to the trolley wire, there 
is the weight of the two hangers, and the actual load is 
probably 90 lbs. per span. The trolley wire itself hangs in 
a true catenarian curve (fig. 15). This is the curve of free 
suspension of a rope or chain of equal weight throuzhont. 
It is such that 


т (в *) 
у= 2 + е 
where m is the modulus or parameter, and в" is the hyper- 
bolic anti-logarithm of , and s^ ів the reciprocal of it. 


Thus e? is the hyperbolic anti-logarithm of 2, e being the 
hyperbolic logarithm of 10 or 2°8026, a namber which 
curiously is almost identical with the ratio of the pressure 
е көр per square inch and the head in feet. The length 
of the arc A B | 


— y T 2* 
=Vy—m=2+ soa t 5 „% + 40. 


The parabola, however, bears so close a resemblance to the 
catenary that it may be substituted in all calculations. 
Thus in fig. 16 let the span be designated by a. 

Yı Yı = ordinates at point of support, 

m = focal dian. E 

$ = tangent at y; Y» 

v = vertical pressure on point of support, 
`8 = length from lowest point to y, ys, 

гү аз = abscisece at lowest point, 

p = load per unit of horizontal length. 


Vu, Vy, 
Then z, = a —— 7 ___; f; = a З, 
i Vy + VY; Vy + Vy, 
| a? 
m = FEE ы = .. a] 
40 t $5 ＋ 8 ууу, 
these serve for lines on a gradient. 
When y, and y; are on the same level, А 
= =r, = ; m 
у, = Y, and 21 = 2; 2 т iey 


Calling the horizontal tension = n, then 
pe 
R=2pm = ——_4____ ___, 
2 0 + Z y. + 4 Му, Yo 
and the tension at the points of support 
4 2 
=H = в А/ (1 + #2). 
When y, and y, are equal, then 
_ ра? = 16 y? 
ES and H = a/ (1+ ai ) 


0 = 2р. In practice we may call p = 1, 4 = 40. 
Let у be assumed to be 1, or 1 foot. Then the tension 
at the bottom of the curve will ber = — 


600 lbs., which is equivalent to 7,500 Ibs. square inch. 
Obviously the strees varies inversely as the dip, and a double 
tension will accompany a reduction of dip to 6 inches. The 
length of the curve is represented by the formula 


в == А/ (v1) + i; ур. log Lid duri 
2 

bat approximately enough for trolley wire purposes 3 — ⁊ -+- ps 

nearly, or 2 s = a + = when Yı = у. From this may 

be computed the length of wire to а span of any dip. Thus 


for а 40 yards span, the half length s = 20 + 2х3 ог 
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30 + 770 The dip of 1 foot only adds, in fact, 570 of a 

yard to the half length between the poles, а 40 yards 

span demanding 40 yards and about rothe of an inch 
besides. Very little expansion by heat adds greatly to 
the dip or sag. Between zero and 80° F., which may be 
taken as the usual outside limits in this country, the expan- 
sion of copper is about “00000955 per degree Fahrenheit, or 
000764 of 40 yarde—say, ‘08 of a yard or 1 inch. This 
would produce a sag of 4 feet 3 inches if a wire put up at 
0° with 6 inches sag were measured on a hot day at 80°. 
Thus is seen the importance of careful allowance for tem- 
perature, for it is evident that for each 20° difference of 
temperature there will be an average difference of sag of 
1 foot. It is, however, probable that in a well put up 
line the general easement of the tension of the wire permits 
apart of the sag to be taken up by the recovery of the 
anchor poles, which straighten up a little, and by 
the similar straightening up of the poles round the curves. 
Both these factors assist in ting the otherwise 


Га. 16. 


excessive differences of sag. There is also another 
moderating and equalising influence at work and one that 
has received little or no recognition. This is the expansion 
of the earth itself. Certain soils, such as olay, may appear 
to crack and dry in with heat, but the non-shrinking earths 
and “е, 1 must alter е kis 
tem a very slight “рп ill oonsidera 

modify the à sag that would occur if the earth's surface к 


unalterable. One formula for calculating the dip due to 


temperature is as follows :— 


T Val — 8 а? 

yo Па тае 
where / = 2 s. Thus for our standard example of а 40 yards 
олаш ате aE eh ADOR DY eee should 


у= A/ 3 x o x 4008 — 680. 4/35 бт ува, 


5 added length necessary 
’a form or the en to 
duce a given additional dip is d 


dy = $a! 


as y is, say, 1 foot or 12 inches, and a as before 40 yards or 
1,440 inches, we find | 


Spring of the poles round curves and the better ups 
ing 1 anchor poles as they are relieved of 
stress with each increase of dip. 

breaking stress of hard-drawn со is 26 tons 
quare inch or 58,240 lbs. The tension of 600 Ibs. above 
stated, or 7,500 Iba. per square inch is thus about one-eighth 


of the ultimate strength. The 26 tons limit is, however, 
apt to be reduced in the process of soldering the wire to the 
suspension ears, and the margin is not excessive, especially 
as it may happen any time that some particular span will be 
drawn up to an unusually small dip by the gravity of a long 
down-hill stretch, the spans at the top of a hill always show- 
ing more or less tautness from this cause, despite anchoring. 
For fuller information as to the parabola and the more 
correct catenarian curves of suspension, the reader may 
refer to Rankine's “Civil Engineering.” The calculation of 
etress on the span wires that carry the trolley wire is very 
simple. In fig. 17 let А and в be two poles with a span wire 
between them. The load of the two trolley wires may be 
taken as if both were centrally s on the span. Assume 
the span to be 80 feet, and the dip to be 1 foot. Then the 
atress їп the wire will be a little over 15 times the load. 
This being 901bs., the pall on the span wire will be 1,350 lbs. 
as may beshown graphically in fig. 17. Thus y being 1 foot, 
and half span s being 15 feet to the same soale, s will 
represent the pull on the pole, while the disgonal line d is 
the pull in the wire. If y — 90 lbs., then s = 1,850, 
and d being the hypotenuse of a right triangle will be 
90 x V y! + з = 90 V 226, or 1,9527. The stress in 
the wire thus varies very nearly as the reciprocal of the dip 


allowed. 

The material and quality of wire admit of . 
considerable diversit opinion. In the first place, it 
should be galvanised well. In order to hold the zinc 


when being bent and twisted to form eyes, th 


е wires 
of which the rope is made should not be made of hard and 


steel is desirable. The waste corrosion, especially in 
manufacturing districte, is very severe, and it is necessary to 


Fra. 17. 


strength very rapidly when even but little corroded. A span 
wire stranded from seven No. 12 S.W.G. is a very usual 
size, but it is not so neat looking as a smaller size. A 
great desideratum to-day of overhead construction is a cheap, 
neat, and strong means of connecting а span wire to its 
eye. The cutting effect of wire pliers is very destructive of 
the galvanising. Something of the nature of Blackett’s 
socket appears to be needed. This is a tapering steel socket, 
fig. 18, lined with soft metal, and it just slips over the end of 
the rope, which is then opened with a taper spike; the’ 
hole is filled with a cone of soft metal and the rope end then 
driven tightly into the socket. 


The method of making an eye to a wire rope is to 
ор it round a horse collar thimble and tightly coil 
each strand round the end of the wire and the body as in 


telegraph construction. The only really strong joint is the 
regular twisted in splice which few can make, and which is 
too slow and costly for everyday use as it requires a long time 


to perform. 
(To be continued.) 


CURRENT SPECIFICATIONS. 


I 


We have felt for some time that grave injustice is being 
done to the electrical engineering ed by the insertion 
in pablio contracts of o which limit rights and 
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fetter the just freedom of the manufacturer, while in many 
cases they only defeat the ends they profess to serve. 

It is well known that consulting engineers are often 
forced to insert these clanses in their specifications in order 
to comply with the instructions and standing orders of the 
public authorities for whom they act as technical advisers, 
and it would be as beneficial to them as to the manufacturer 


if these objectionable and unjust clauses were allowed to fall 


into disuse. | 

With the hope of influencing the business men composing 
our Town, District, and County Councils, as well as other 
public bodies, who are in tbe main the really respon- 
sible parties, we have decided in future to draw attention, 
from week to week, under the above heading, to any special 
features directly affecting electrical engineering manu- 
facturers in the specifications which come under our 
notice, 

We do this, feeling convinced that it is usually only neces- 
sary for the injustice of any special clause to be ү out 
to ensure its omission from the final contract, and trust that 
our efforts may aid towards the general adoption of a set of 
general conditions of contracts, which shall be fair to con- 
tractor and purchaser slike. 

It cannot bs too strongly stated that there is no real 
antagonism between these apparently opposing interests, for 
experience proves that any curtailment of the just rights 
e reacts, almost immediately, injuriously upon the 
otber. | 

The disadvantages arising from the non-standard con- 
dition of affairs at present existing has been apparent for 
some time, and the first step towards reform was taken two 
years ago, when a conference was held of members of the 
Municipal Electrical Association representing public authori- 
ties, and the Electrical Plant Manufacturers’ Association, 
representing the electrical industry, at which a number of 
clauses were mutually agreed upon, which formed a tolerably 
fair compromise between the various interests involved. 

It is a matter of regret that these clauses have not been 
more widely adopted, and that some of the authorities of 
our largest towns and oities are prominent in their efforts to 
impose upon British manufacturers conditions which are 
5 when they purchase machinery from American 
and Continental firms, a course of action they are not at all 
averse to following. 

We may now pass on to consider a specification under 
which tenders are at the present moment being invited for 
plant for the City of Leeds Tramways. 


City oF LEEDS TRAMWAYsS, 


This specification for the supply of several 850-K w. steam 
dynamos for traction work has been prepared by Messrs. 

opkinson & Talbot. There is little to comment upon in 
the actual specification for the plant, but in several respects 
the general conditions are far from satisfactory. 

Clause 18 reads thus :— 


The contractor shall take the risk of and be answerable for ail acci- 
dents and damages, personal, consequential or otherwise that may occur 
during the progress and until the expiration of 12 calendar montis 
after the entire completion of the work, and shall repair and make good 
the same from time to time as soon as possible at his own cost and 
charge, and shall indemnify and bear the Corporation entirely harm- 
less therefrom, whether the liability bs under the Workman’s Com- 
pensation Act, 1897, or otherwise, unless the engincers shall be satisfied 
that the accident arises from an ascertained cause other than a defect of 
construction, workmanship, or material, in which case the cost shall be 
borne by the Corporation. 


While in Clause 25, we read:— 


In the event of any difference of мо doubts or disputes 
arising respecting the meaning or intention of the drawings or speci- 
cation, or these conditions or the contract, or any part or parts 
thereof respectively, or respecting the quality of the materials, 
matters, and things to be supplied by the contractor, or the execution 
of the work or any part or parts thereof respectively, or respecting 
any other matter or thing whatsoever arising out of or 
incidental to the contract, the same shall be and are hereby 
referred to the engineers, whose award, order and decision 
Shall be binding and final on both parties, and the submission hereby 
made shall not bo revoked by eitner party hereto, and may be made a 
rule of any Divisional Court of Her Majesty's High Court of Justice, 
at the instance of either party tothe contract, and either party to the 
contract may instruct counsel to appear and consent to such rule 
on behalf of the other party. 


In sub-section (с) of Olause 26, which deals with the con- 
anions of labour to be observed by the contractor, we find 


The foregoing conditions shall not apply to any trade or trades 
during the existence of a general lock-out in such trade or trades. 
The Corporation shall be the sole judges as to whether such a general 
lock-out exists. 

These extracta show the general tendency of the clauses 
which we may at least class under the general heading of 
undesirable. 

We have first and foremost the denial of any right on the 
part of the contractor to appeal to arbitration, and the placing 
of the Council’s own engineer in the anomalous tion of 
judge of his own case. This is unjust to the contractor, un- 
satisfactory to the Corporation since it renders it possible for 
suspicion as to its bona fides to be attached to its motives, and 
unfair to the engineer who thus finds his freedom hampered 
and his actions impugned. In this case, however, the 
injustice to the contractor goes farther, for in Clause 13 the 
onus of proof as to whether an accident occurring during the 
period of maintenance is due to faulty workmanship or 
material, is taken from the present user of the plant and 
placed on the shoulder of the absent contractor. An accident 
may often be caused by carelessness on the part of attendants, 
orin other ways with which the contractor may have nothing 
whatever to do, this cause may be unknown to the engineer 
and undiscoverable by him, and simply because of this, he 
has absolute power to make an innocent party responsible 
for all damages. 

We suggest that all tenderers will unite in asking for the 
substitution for this clause of one reading something like 
the following, which is the standard clause agreed upon at 
the conference between the representatives of the Municipal 
Electrical Association and the Electrical Plant Manufacturers’ 
Association above-mentioned :— 

The contractor shall be responsible for, and shall effectually main- 
tain and uphold in good and substantial condition, in accordance 
with the specification, fair wear and tear only excepted, all and every 
part of the contract works for a period of 12 months from the date of 
completion of the contract as certified by the cngineer. 

The stipulation in Clause 26, to which reference has been 
made, is also unfair. No one party to the contract should 
be the sole judge of any factor] involved in that contract, 
without some right of appeal bring permitted to the other 
party. It may be a convenience to recite here the standard 
arbitration clause :— 


In case any dispute or differenoe shall arise between the purchaser, 
or his engineer on his behalf, and the contractor, either during the 
rogress of the works or after the determination, abandonment, or 
h of the contract, as to the construction of the contract, 
or as to the reasonableness of any extra charge, or as to the 
withholding by the engineer of any certificate to which the con- 
tractor may claim to be entitled, then either party may, within 
72 hours, bat not later, give to the other notice in writing 
of the existence of such dispute or difference, and such dispute or 
difference may be referred to arbitration, which arbitration shall be 
deemed to be a submission to arbitration, within the meaning of the 
Arbitration Act, 1889. 


CORRESPONDENCE. 


What's in the Wind? 


In company with most engineers, I have taken a very 
lively interest in the various schemes proposed with regard 
to the relief of the vehicular and other traffic in the metro- 
politan streets, and the acceleration of the postal services in 
and around London, and consequently I was pleased when 
the announcement was recently made that the old pneumatic 
tube, which had lain so long perdu, was resuscitated, and 
about to be utilised for its original purpose, only actuated 
electrically and not pneumatically. I followed the scheme care- 
fully through the press, and was present at the lecture given 
by Prof. Cafus-Wilson at the Langbourne Ward Club in 
October last, and have since eagerly looked for farther 
information concerning it. In that, [ have been disappointed, 
ав not a word has been forthcoming ; but I have hoped on, in 
the expectation that progress was being made, and a public 
announcement would be shortly heralded. 

I understood from the lecture given at the Langbourne 
Ward Club that Prof. Carus-Wilson was the High Priest“ 
of the electrical scheme, and, in fact, was the consultitg 
engineer of the company equipping the old tube. Judge of 
my surprise then, when attending at the Society of Arts on 
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Friday last, to hear this same Professor advoxating the 
employment of the pneumatic system, and damniog the 
electrical. If this is not an up-to-date exhibition of Vicar 
of Bray traits, then I'm a Boer! 

Perhaps the Professor will explain. His action certaialy 
requires it, for a more pronounced advertisement for an 
American system I never listened to, nor one во opposed to 
his previous views. 

Marcus St. John. 


[ We cannot see any reason for our correspondent’s com- 
paint He has evidently failed to perceive that Prof. Carus- 

ileon was leoturing before the Society of Arts on a system 
not intended to carry anything iu the nature of freight, but 
simply letters, The old pneumatic tube, on the other hand, 
which he heard about at the Langbourne Ward Club, was 
intended for freight, and after a careful perusal of the Society 
of Arts’ paper, we have not come across any damnation of 
the scheme propuunded: for utilising this old railway by 
means of electric propulsion—Eps Егис. Rev. ] 


Browett, Lindley & Co, Limited, Incorporated October 

9th, 

Astome misunderstanding has arisen with reference to the 
notice which has been issued for creditors of this company 
to send in their claims to the liquidator, we are requested to 
state that such notice applies only to the creditors of the o'd 
company (incorporated in 1890), which is being wound-up 
for the purpose of reconstruction only, and which has already 
paid off its known debts and liabilities in full, and has 
returned to its shareholders their full capital, together with 
a premium thereon, and does not refer to the new company 
of the same name (incorporated in 1899), formed to take 
over and extend the business of the old company, and which 
has sinoe ee 16th, 1899, been carrying on such business 
at Sandon Works; Patricroft, in вопооевзіоп to the old 
company. 

Addleshaw, Warburton & Co. 


The City Road Station. 


In these days, when we in England are soourged by 
prophets who are preaching the belated crusade of standard- 
Isation and interchaugeability, I read with surprise and 
alarm your description, in last week’s issue, of the above 
station. 

Are things what they seem ? 
Or is visions about ? | 

Here we have a station which has been building for «bout 
six years, owned by a company formed nearly 10 years ago; 
and yet if some much-abused municipality had managed to 
collect together such a mixture of machinery and systems, I 
wonder what the technical papers would have said. What 
do m find 7 5 7 5 bazaar? н 

ystems. (1) Two-p 2,000 volta, 50 periods for one 
district. (2) Single-phase, 2,000 volta, 100 periods for 
another district. (3) Continnous current at 550 volta with 
one pole earthed for power purposes. 

Machinery. (1) E.O.O. two-phase generators. (2) Brush 
single-phase generators. (3) General Electric (U. S. A.) 
continuous current generators. (4) Various motors by the 
E. C. C., Brash Company, G. E. Co., and Westinghouse 
Company. (5) Various motor generators, makers not 
mentioned. (6) Brush engines, Allis engines, Chandler 


| шше. 

would like to ask: Are we to remain fot ever the 
laughing stock of America and the Continent in matters of 
this sort ? 

Is it necessary to instal a separate direct current system 
and plant for power pu when there is at hand a two- 
phase system? Above all, is it economical? Why was not 
а separate унеш of mains and plant installed for electrical 
cookery? Sarely the shareholders would have a right to 
inquire as to the manner in which their money has been 
expended. No doubt we shall be told that the company has 
merely brought their station up (o date, and that the two- 

plant is the latest addition. NE: 

But before we. such a heterogeneous station to the 
engineering world, let us remember that two-phase plant was 


"UN DE 
Vowehu n. 


being made on the Continent before the out-of-date plant at 
this station was ordered. 
Truthfal James. 


[The County of London Company is no doubt quite 
capable of defending itself; but if our correspondent had 
read the article more carefully, and had waited for the con- 
clading instalment before rushing into print, he would have 
seen that (1) the company is about to replace the high- 
frequenoy plant by 50-period two-phase machines in both 
stations; (2) the company was compelled to provide a direct 
current power supply in certain districts as a condition 
precedent to the above change; (8) that io both cases the 
company has done pioneer work so far as this country is 
concerned.— Ens. ELEc Rev. ] 


Municipal Retrogression. 


With reference to the continued opposition of the various 
municipal authorities, district councils, and others to the Bill 
of the Lancashire Electric Power Company now before 
Parliament, I think the public generally ought to be made 
acqaainted with the purpose of this Bill. | 

dare venture to say that practically the whole of our 
citizens have their eyes closed as to what it costa to produce 
electricity in Manchester, and those who are using it for 
lighting are little aware that they are paying for the electricity 
supplied to power users, the latter having the current for 
14d. per anit, whilst they who use it for lighting have to 
ppo per unit, 

he facts are these: The cost to produce electricity 
in Manchester is a little over 14d. per unit, and a further 
charge for depreciation in plant and interest оп loans pats 
auother 14d. on the cost; so the net cost is about 3d. per 
unit to prodace it, and the Oorporation actually sell it for 
141. рег unit to power users, 2d. рэг unit to themselves 
for public lighting, while the public who use it for lighting, 
pays 5d. per unit. 

he opposition may argue that only charging 14d. to 
power users is an inducement to get a day load, that may be 
во, bat it does not say it is right, we all know the net cost 
of production has to be. met, so this falls upon those who 
пзе it for lighting, во in face of this, where is there any 
inducement to discontinue the use of gas for lighting while 
we have to pay as much again for electricity ? : 

We are far behind America and the Continent in electrical 
matters, and continued opposition to these Bills is only 
keeping us во much more behind. The average charge per 
unit in America is about 41. per unit; compare this with our 
Manchester charges. 

Under the promn: system in Manchester it cannot be 
altered, it is only when produced in large bulk and supplied 
over a large area that the price becomes leas, also the day 
and night loads have a chance of being balanced ina system 
of general distribution. | 

hen, again, there are small country places where it will 
never pay to put down generating plant for the few 
inhabitants of such isolated places, but if the mains of the 
large power company: through these small towns a 
supply is easily given, thus a benefit is given to everyone. 
Will they who oppose these schemes please say how the 
small rural districts are to be dealt with, or are they to 
remain in their present behind state for ever or until they 

w into large towns ? | 

Manchester people are great oo-operators, with their 
wealthy oo-operative societies, во on this score, instead of being 
the foremost in opposing this Bill, they ought to be the 
very onea to support it, as this scheme is practically a co- 
operative society in electricity. The Bill provides that all 
net profits, after paying 10 per cent., is divisible with the 
consumers, and the consumers will be given every chance of 
taking up shares. 

A mistaken idea exists amongst many people that this 
company will want to pull up the streets to put in their mains. 
They want nothing of the kind; the company only want to 
supply eleotricity in bulk. The Corporation can lay their 


"own mains and use it as they wish, or sell it again to the 
. users. Thus a profit would be mide, which would perhaps 


pay better than the present profit made by each town 
generating its own current. 
A time will come when the present state of things must 


r 
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be altered to put us in line with Continental competitors, 
and I think the House of Oommons in allowing the Bill to 
be read a second time acted for public benefit. The public 
ought to demand from their representatives why they ore 
the Bill, and why are com companies allowed in 
London, and there they are allowed to lay their own mains? 
I think that what is good for London is good for us, or 
even better, seeing we have the coal fields in our midst. 
The public in general do not know very much about these 
schemes, and their municipal advisers for some reason ог 
other do their best to keep them from knowing. 


Thos. Winstanley. 
Manchester, March 13th, 1900. 


“BUSINESS NOTES. 


Electrical Wares Exported. 
Warr mind Мав. 14TH, 1899 Wix expixe Man 13ти, 1900. 


Alexandria . Value £200 Amsterdam T ee Value £140 
Amste es = .. 188 Buenos Ayres. Teleg. mat. .. 495 
Antwerp. Electric fuses .. 21 Calcutta .. as ve .. 502 
Bombay  .. oe а 280 Cape Town vi $a .. 687 
Teleg. mat. 153 Channel Islands .. 2 .. 980 
Boulogne 8 e 113 Cologne еъ ed as - 25 
Buenos Ayres oe 6 Copenhagen T v x 14 
outta 1,920 Durban 25 „> a 140 
Cape Town 137 Gothenburg. Teleg. wire v 20 
Colombo Es "s .. 102 Hamburg. Teleg. mat... . 100 
Dunkirk - s a . 250 Karachi. Teleg. mat. 8.407 
dan NU 798 Launceston M 46 
East London 49 
Flushing э» z 41 Malta Ар s zs 61 
ов oe ds es .. 600 Melbourne. Teleg. wire 2,961 
Ham ' Us 590 Odessa 855 ss ss 150 
Hong Kong .. ni - - 14 Rio Janeiro. Teleg. mat. .. 236 
Melbourne. Teleg. mat. .. 210 Rotterdam. Teleg. mat. .. 200 
Монча Ve vs is ч 157 ӨН а се is со 
agasaki 2, 51 in re es ee ee ee 
Ostend 70 Stockholm. Teleg. wire (106 tons) — 
Perth.. ee ee ee ee 56 Sydney ee . * ee ег 460 
Port Chalmers  .. gs vs 28 Valparaiso.. 288 - ks 113 
Port Elizabeth “> .. 828 
a Telephones 1,194 
Rio de Janeiro. Teleg mat. 90 
Rotterdam. Teleg. mat. ee 116 
Singapore .. ne 90 T 25 
Sydney А s 158 
Trieste T ws ds . 150 
Teleg. mat. % 28 
Wellington ee ee ee ee 26 
Yokohama .. 2 oe oe 73 А 
Тога! ee 29,980 Total 210,987 
—— 


Foreign Goods Transhipped. 


Rouen. Railway elec. appts... £290 | 


Annual Dinner. — The employés of Messrs. C. A: 
Parsons & Oo. held their annual dinner at the Princess Restaurant» 
Newcastle, last Saturday week. Mr. J. G. Turnbull presided. 


Bankruptcy Proceedings.— Notice of a first and final 
dividend of 5s. 93d. in re Blackburn, Walker & Oo., electrical and 
mechanical engineers, of Oleckheaton, is given in the London Gazette. 

Mr. J. В. Ward, of 17, North Street, Brighton, has been appointed 
trustee in the matter of Benjamin Symmons (В. Symmons & Оо.) 
electrical of Brighton and Hove. | 

At the Bnstol Bankruptcy Oourt last week the examination of 
Fredk. King, electrical engineer, was further adjourned on the 
application of the Official Receiver: | 


Dissolution. — Messrs. d. C. Allingham and W. 


Fennell (Allingham & Harrow nstone 
F Green, Leytonstone) have 


Books Received.— Field Testing for Gold and Silver” 
by W. Hamilton Merritt. London : Crosby Lockwood & Bon. 5s. net. 

“The Oase Picketing” by W. J.Shaxby. London: The 
Liberty Review Publishing Company, Limited. 1s. 6d. 


Catalogues and Lists.—Messrs Coron, Sohmahl and 
Barrell, 18, Grainger Street, Newcastle-on-Tyne, send us a useful list 
. belle, &c. The sises and approximate 
weights of each pattern are given in tabular form. 

A new pamphlet giving prices and drawings of the Luna” arc 
lamps has been issued by the Electrical Company, Limited, of 
Obaring Cross Road. 


accumulators, giving prioes, weights, capacities, &c. 

Mesers. Adams & Oo., of Lowestoft, pem brought out a wholesale 
price list of oil motors, motor parts, &с. A gi 
the Adams oil motor, which works on the Otto principle, and is 
manufactured for autccar work. Various parts for autocar and cycle 
work are also ircluded in the list. | 
a hal BE ereng & нэ ar gras for изи aks the trade 

rodennis gauge table and trade price wherein are 

given in a compact form a fist 


include wires of all kiads 
and for all purposes. The of this is stated “to 
signalise the advent of a new century.” A simple form of index has 
been adopted for wires in use, and buyers can easily find the 
крыса ары sise, &c , of wire. 

Unbreakable Palley Company has Шей а revised price list 
of bright steel shafting. 


Cox-Walkers.—From an account received from this firm 
of work oarried oat during the year 1899, we gather that it was one 
of remarkable activity both in the lighting, power, and telephone 
d ments. From the more important contracts we select the 
f ing for mention: —An extensive plant for the Tees U 


Shipping Oompany, Mi comprising two 1 
steam dynamos, Sulle conta gph or 15 IHP, 
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Hunt v. India-Rubber Company.— Before Mr. Justi 
Grantham, in the Queen's Bench Division last Friday, the case of 
Hant v. India-Rabber, Gutta-Percha and Telegraph Works Oom 

was mentioned.—Mr. MoOall, Q O. (with him Mr. Tindal Atkinson) 
said he appeared for the defendants, and his 
Mr. Fletcher Moulton, Q O., M. P., and Mr. Bankes for the plaintiff. 
They had arranged terms which be would hand in, and be asked his 
Lordship to give judgment according to those terms.—Mr. Justice 
Grantham : Oertainly.—Judgment by consent accordingly. 


Madras Electric Tramways, Limited, —U ndera winding- 
up order made in the High Court against this company, the statutory 
meetings of the creditors and shareholders were held on the 9th inst. at 

. the Board of Trade offices, Carey Street, Lincoln's Inn Fields, W. O. 
Winearls, Assistant Official Receiver, reported that the winding-up 
order was made on November 15tb, 1899, upon the petition of the 
Electric Construction Company, Limited. A statement of affairs 


der the 5 showing unsecured debts 
£2,882 ; a fully secured debt of £78,458 to the tioning company 


£41,000. After 
` a deficit of £1,088 wi 


F 
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contractors who were the Electric Construction Company, Limited. 
Those assets were estimated to have cost £119,931, and their present 
value was placed at £90,000. There were 86 shareholders on the 
London register; a sum of £14,427 had been paid on shares, and 
7,760 shares had been issued as fully paid. The Indien register 
showed 3,147 shareholders and payments of £42,713. It appeared 
that 11,890 shares issued to the contractors as fully paid had been 
surrendered, and 2,615 shares had been forfeited for non-payment of 
calls, thus reducing the total share issue to £64,900. The deficiency 
to the contributories was returned in the accoants at £68,871. The 
company was promoted by Messrs Hutchinson & Oo, and was 
incorporated on April 2nd, 1892, with a nominal capital of £100,000 
divided into £1 shares, to acquire a concession granted by 
the munici authorities of Madras for the constructing and 
working tramways in Madras. The first directors were 
Mr. Wm. Digby (chairman), Mr. 8. A. Obalk, Sir M. M. 
x nep. M. P., Mr. W. A. Gibson, and Mr. A. Jones-Lusty. 
Mr. O resigned office in 1895. By an agreement dated 
March 16th, 1892, Messrs. Digby and Chalk, who traded as Hutchin- 
son & Oompany, sold the conc:ssion to Mr. F. W. Fowler as trustee 
for the company for £10,000 yable in cash. The agreement 
provided that Mr. Digby should act as chairman and that Mr. Chalk 
should be the managing director of the company, those two gentle- 
men undertaking to pay the expenses of the promotion and to 
subscribe for 2,000 shares. That agreement was adopted by the 
company on July 16th, 1802. A prospectus offering the whole of the 
capital for subscription was advertised in April, 1892, in England 
and India. The fact that Messrs. Digby and Ohalk were interested 
as vendors was properly disclosed in the prospectus. At the first 
allotment, on June 14th, 1882, 17,866 shares were issued, of which 
namber 6,000 were allotted to directors and 1,000 to the secretary of 
the company. It was a condition of the concession that the construc- 
tion of the tramway should not be commenced until £75,000 of the 
share capital had been subscribed. The first allotment proved to bs 
insafficient, and Mr. Digby, in September, 1892, proceeded to Madras 
with the result that a further allotment was made, and on July 3rd, 
1893, it was reported to the municipality of Madras that 77,797 
shares had been allotted. A parcel of 19,560 of those shares 

the nominal amount allotted as fully paid to the 
contractors on July 3rd, 1893.  Oertain shares were afterwards 
surrendered or fortelted, with the resalt that the present issued share 


security for moneys expended them. The re i 
bonds were issued to Mr. Digby and Mr. Lusty (directors) to secure 


parties. 
sole arbitrator, and 16 was settled by an agreement in April, 1896, by 
which the balance owing to the contractors was fixed at £27,000. 
1 of the line proved to be a failure 
and the overhead system had since been substituted and used over 
the whole line. In January, 1895, the trustee for the first debenture 
holders took possession of the tramway and appointed managers who 
had since carried on the business. The company, on January 12th, 
1897, gave the contractors a first ranking in fron 
debentures for £25,000 and for any further sums they might 


February 20th, 1899, the 
664,881 as the amount due to the contractors and gave them a 
further charge. They also issued to them as further security 
£8,000 second debenture bonds part of an issue of £25,000. 
The first three sections and parts of the fourth and fifth 
sections out of the six sections which if was 
contemplated should be made in the first instance had been completed 
and opened for traffic. The traffic returns furnished by the trustee 
for the debenture holders showed the following results :— 


One year's trading. Gross receipts Number of passengers, 
1895-6 £7,212 2,479,902 
1896-7 7,730 2,758,500 
1897-8 11,131 3,643,125 
1898-9 11,916 3,989,961 


The amount shown by the statement of affairs to be due to the 
contractors at the date of the winding up order was £78,488 in 
phe pum of which they held the specific charges of January 13th, 1897, 

February 20th, 1899; the £20,000 first debentures; the £8,000 
second debentures; and they also claimed to have a second charge 
on the £5,000 first debentures issued to two of the directors as 
security fora sum not exceeding £3,500 advanced by them to the 
company. The directors appeared to have attempted to make 
arrangements to pay off the debt due to the contractors and the 
other _liabilities of the company, and with that end they entered 
into an agreement with the British Electric Traction Company, 
Limited, on March 24th, 1898, under which the latter company 

to make advances to the tramway company for the adjustment 
of its outs liabilities. Under that agreement the British 
EHlectris Traction Company subscribed fer £8,000 seognd debentures 
at £90 per cent. The negotiations for the farther financing of the 


company, however, were not suocsesful, and the Traction Company 
ultimately withdrew from the business. On February 12th, 1899, 
the contractors commenced po for the purpose of enforcing 
their security as debenture bond holders, and in those proceedings 
the second debenture holders as well as the company were joined. 
The effect of those proceedings would be that in course of time the 
Oourt would direct the sale, a reserve would be fixed and the 
property would be disposed of to the highest bidder. 

Mr. Harold Brown (Linklater & Oo.), who attended on behalf of 
the contractors, said a special application was now in the 
Court for the sale of the property to the contractors at the amount 
of their claim. It was not at all probable that any purchaser at a 
higher sum would be obtained. 

The Ohairman observed that in that case there would be absolately 
nothing for the other creditors. The failure of the company was 
attributed by the secretary to loss of revenue, and to the fact that 
vriginally the conduit system of electric traction proved unsuccessful, 
but at a meeting of the shareholders held last October in Madras, 
the view was expressed that the company had always been sbort of 
capital. At that meeting a suggestion was made that a new com- 
peny should be formed, the shareholders in the old company coming 
forward to subscribe further funds in order to save their present 
investments, and that the property should be taken over and worked 
on entirely new lines, untrammelled by any connection with the old 
company. 

In the course of a lengthy discussion that ensued, it was stated 
that the application to be made shortly to the Oourt would be for 
the whole of the company's property and undertaking to be con- 
veyed to the contractors for £80,500. 

Sir M. M. Bhownaggree, M.P., urged the chairman to make an 
effort to have the order of sale delayed until it had been advertised 
in India. 16 was very probable that the people of that country 
would take up the matter and work the tramway for themselves. 

The Ohairman pointed out that the application to the Oourt would 
be duly notified and al! parties could be represented and pat forward 
their views to the jadge. 

The meeting of creditors was formally adjourned ia the absence of 
& quorum, but the shareholders passed a resolution for the Official 
Receiver to act as liquidator in the usual manner. 


Markert’s Safety Stop Valve.—Particulars reach us of 
Markert's patent safety stop valve for use on main steam pipes and 
between batteries of boilere to minimise as much as possible the 
effects of any accident to the steam pipe and engine, or of any 
mishap toa boiler in a battery. Accidents have frequently oocarred 
to pipes, engines, and boilers, which, although not of themselves of 

ous moment, yet have been of such a natare as to cause the 
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blowing-off of all the steam and water from all the boilers, and the 
shutting down of the plant, be dds ocsasioning injury to the em- 

oyós With this safety stop valve in use, the flow of steam is 
Ру stopped and the damage probably repaired within а few 
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minutes; ог in the case of а central station, the major portion of 
the plant continues working, only the part where the accident or 
mishap occurs being affected. Тіз working of this valve will be 
readily understood from the illustration on the previous . The 
flap hangs in a central position, as shown, while the no flow of 
steam is taking place, but any rush will instantly carry this flap to 
its seat and stop the flow. А by-pass is provided to admit steam 
back of the valve when it is "mene to re-open it to continue working. 
This will bring the flap into equilibrium and it will then fall away 
from the seat: to its original position. This valve may also be used 
ав а stop valve, if occasion demands, as by means of the pointer or 
handle, shown outside, it can be closed and held its seat. 
The valves are supplied in all sizes and for all situations by Brown 
and Oo., 49, Deansgate, Manchester. 


Metallic Packing.—Messre, Brown & Oo., also send 
us particulars of a new system of metallic packing. The advan- 
tages claimed are, that no soft packing touches the rod, that 
it can be used with superheated steam, and that condensation 
moisture can be readily removed by drain cocks. The method of 
packing is as follows : — А ring of soft packing is inserted and held in 
place by aconical ring, the packing is then applied, another conical ring 


inserted with a second ring of soft packing and the gland is then 
screwed up. The illustration shows the general arrangement of the 
stuffing box. The makers ask for the anres particulars :— 
Pressure and temperature of steam, diameter of , and diameter 
and depth of stuffing box, to enable them to quote exactly. In 
principle the packing is simple, and what is more to the point, 
durable and reliable. 


Prism Globes.—The Prism Globe Company, Limited, 
has been awarded the contract for the globes and incandescent 
fixtures for the street lighting of St. Anne's-on-the-Bea. 


Russia.—The Russian Customs authorities have recently 
given a decision to the effect that the duty to be imposed on insulators 
of porcelain and metal for use in connection with the electrical 
a of power is 9 roubles per pood, under article 169 of 

е tariff, 


The Society of Model Engineers.—At the ordinary 
monthly meeting of this society, held at the Memorial Hall, E. O., on 
Thursday, March 8th, the 9 models entered for the 
tociety's competition were on view. e scciety's gold medal for 
the best model was given to Mr. W. H. Dearden, for a hori- 
zontal type gas engine; the silver medal for the best electrical 
epo was awarded to Mr. A. M. H. Solomon for his Wimshurst 
machine, 


Summons.—At the Greenwich Police Court last week 
the summons against the London Electric Bupply Oorporation, 
Limited, for making default in supplying electric energy to the 
occupier of the Dover Castle pns house, Broadway, Deptford, was 
again adjourned. Mr. Lawless, for the prosecution, and Mr. J. 
Fletcher Moulton, Q O., for the defence, agreed that the case was an 
important one and might occupy some time. 


Trade Announcement.— О wing to increase of business, 
Mr. A. Р. Lundberg is removing, on the 25th inst., from Bradbury 
Street, Kingsland, to larger premises at Pioneer Electrical Works, 
477—487, Liverpool Road, N. 


Water-tube Boilers in the Navy.— From a question put 
in the House by Bir F. Flannery, and answered by Mr. Goschen, it 
appears that the longest continuous run of a ship with water-tuba 
boilers at full power is one made by the Diadem in December, 1898, 
when she was under way 69 hours for a distance of 1,330 knots at an 
average of 14:268 H.P. and a speed of 19:27 knots during which the coal 
consumption was 2 16 lbs. per I H.P. and no defects were 1 of 
any moment, What small defects were noted is not stated. They did not 


affect the steaming power or speed, but they did occur. Mr. Goschen 
went on to say that the Powerful, which left for China in 1897, has, 
in course of her commission, gone through speed trials, which, 
though of shorter duration, were of equal interest for she ran from 
Hong Kong to Manila in March, 1899, and during a run of 27 hours 
steamed 540 knots at 20°2 knots s and an IH.P. of 19,600, her 
coal consumption being 2:6 lbs. and no defects developed. The cap- 
tain wrote very optimistically of а run cf four hours at 24,000 L. E P. 
for one hour, and an average of 23,000 1 m P. in the tropics, and with 
not hand-picked coal. Perhaps we are not o istic, but we cn- 
fess we still feel that the Belleville boiler is not the thing for our 
ships. We hear about these runs of 27 and 69 hours, but we wonder 
what a mercantile engineer would say about them—one of thore men 
who run engines for three weeks on end. The Powerful and the 
Diadem are new ships. What will they be like in a year or two 
when their lower tubes are all in pieces? The Powerful will always 
live in our memory as the ship that supplied the guns which enabled 
us to hold Ladysmith. 


H. V. Distribution Board.—Messra. Ward & Goldstone, 
York Street Electric Works, C.-on-M., Manchester, send particulars 
of an improved high voltage distribution board of English manufac- 
ture throughout. Each pole is mounted on separate bass with an 
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insulating division between the slabs. Y% т ачаа attention is called to 
the porcelain fuse bridge which we illustrate, which is of best 
English china, with solid metal contact pieces. The design of 
this bridge permits an extra length of fuse , which is visible, and 
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should the fuss blow, no damage or discoloration of the base is 
effected. The boards are mounted in solid oak or teak polished 
cases, glaz3d front, and present a very handsome appearance. 


ELECTRIC LIGHT AND POWER NOTES. 


Acton.—The District Council bas given its consent to 
the Aberystwyth and Chis wick Electric Supply Corporation supply- 
ing Aes iei carrent in Woodstock Road, which is in the Council's 

atrict. 

Brighton.—The balance-sheet of the borough electricity 
works for 1899 is pleasant reading. It shows that 3,815,743 units of 
electricity were generated during the year, of which 2,604,039 were 
consumed in private use, 602,584 on the public lamps, 160,630 in the 
works, and 448,470 not accounted for. There are 257 public arc 
lamps, and 1,027 incandescent. Including £229,687 15s. 1d. due to 
capital, the liabilities at the close of the year were £308,295 Os. 1d. 
The cost of generating the electricity was £17,269 118. 9d, and of 
distribution £11,745 14s. 6d. Sales to the public realised £35,321 33., 
while the charge against public lamps was £8,546 163, 11d. To a 
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profit on the year of £16,700 must be added £6,802 0s. 7d. brought 
forward from the previous year, making £23,502 0з. 7d., of which 
interest consumes £7,146 Os. 5d., and sinking fand 48.099 1e. 5d. The 
sum of £2,135 was applied in aid of district rate, £170 2s. 104. trans- 
ferred to reserve fund, £4,496 178. 91. paid to loans fund, and £1,454 
18а. 2d. carried forward. On the application of Mr. Wright, the 
Brighton Lighting Oommittee ose to modify their agreement 
with him, by which he will be relieved of the superintendence of 
details, but remain consulting engineer at the same salary as at 
present. Mr. Wright binds himself for five years, while the Oor- 
poration may determine the agreement by a three monthe’ notice. On 
tbe recommendation of Mr. Wright, the Lighting Committee propose 
that Mr. Joyce should be acting manager of the electricity works 
du ing the absence of Mr. Fowler in South Africa. 


Bradford.—The accounts of the electricity department 
for tbe half year ended December 31st last show that the total 
income was £17,654 бо. 2d., and total expenditure, including interest 

fund, £14,256 19». 5d., making a net profit of £3,397 
be. 9d., an өзге of £905 12s. 43d. over the corresponding period 
of 1898. The price of continuous power had been reduced from 
23d. to 1d. per unit during the half-year. 


Cauvery Falls.— The following extracts from the Madras 
Daiy Post are of interest :—" Captain Lotbiniè re, R.E., has just 
returned from a віх monthe’ visit to Europe and America, whither he 
had been sent by the Mysore Government in connection with the 
great scheme for the harnessing of the Cauvery Falls at Sivasamudram. 
He has brought back with him a cut and dried scheme, with every 
detail out. All the firms who have tendered for the scheme 
have agreed to e>mplete the whole of the work within 20 months. 
The contractors 


of power of about 33 percent, of which 13 per cent. will be in the 
line. The generators proposed to be used vary from 1,000 to 1,250 
H.P., with turbine and generator on the same horizontal shaft, with a 
teed efficiency of 75 per cent., and governing within 5 per cent. 
y means of корер transformers the voltage of about 2,000 at the 
power station be increased to about 30,000, and at the other end 
of the line it will be reduced by means of step-down transformers to 
about 2,000 or 1,500 volts and split up again before being sapplied to 
the units. The longest transmission line now in operation in any 
part of the world is that from Redlands, in California, to Los Angeles, 
а total distance of 83 miles 5e, seven miles less than what the 
Mysore echeme will be. The horse-power delivered is 4,000—exactly 
what is p for the Oauvery Falls tcheme—and the voltage at 
present is 40,000. This high voltage has, however, been found 
to give results which can hardly be considered either satisfactory or 
very safe, so that with this ex ce before them four of 
the firms who have submitted ten do not propose to go over 
30,000 volts, while one American firm only proposes to go up to 
23,000 volts. No single of any unit is to weigh more than 10 
tons, so that there need be no special difficulties in the way of 
transport. The five firms who have tendered include two in Bwitz:r- 
land (Brown-Boveri and Oerlikon) two in America (the General 
Electric and the Westinghouse) and one in Berlin (the General 
Electric.) They all run each other very closely in the proposed 
details and also in the matter of cost. Immediatel y on reachin 
England y irm Lotbiniére consulted Prof. G. Forbes and Prof. 
Unwin, and induced both these experts to act as a committee to 
advise him on behalf of the Mysore Durbar as to the best proposals 
for carrying out the work. While tenders were being prepared he 
set off on a tour to America. He travelled through Canada and the 
United Btates, visiting all the principal transmiesion schemes now in 
on. He also close cted the utilisation of electrical 
power throughout the various gold and silver mining camps in the 
United States. The principal of these are the Oripple Oreek (Gold) 
Mining Camp in Oolorado [See Exxroratca, RA Vw, Vol. 45, 
рр. 433, 847] and the Aspen (Silver) Mining Camp. Both 
are in the y Mountains.  Tne Oripple Oreek turns out 
annually gold worth about five million pounds sterling. Тпе Aspen 
also has very large worke, but there is not much being done there 
just now owing to silver baving deteriorated so much. At both there 
camps he found tbat the bulk of the power used was electrical. 
On his return to England on December 1st last, Captain Lotbiniére 
received the tenders, and he has now returned to India, with the 
committee's report on each of the five schemes. All that now remains 
to be done to put the scheme into operation is to Eus ери кы the 
five tenders, and within 20 months we shall have the ins set up 
and at work. Throughout Captain Lotbinière was in close communica- 
tion with Bir K. Seshadri Iyer, K O. S. I, the Dewan, and Colonel McNiel 
Campbell, R.E., the chief engineer of Mysore, so that whatever 
success may be achicved is largely due to these officers. Without 
their approval and assistance it would have been impossible to get 
the great scheme undertaken.” | 


Crewe.—The Town Council has resolved to apply to the 
Local Government Board for leave to borrow £10,000 for extensions 
of the electric lighting mains. 


Deal.—The Town Coancil has resolved not to entertain 
the lighting of the town by electricity for the present. 


Devonport.—The Electric Lighting Committee has 
approved the plan, estimates, and specifications prepared by th: 
electrical engineer for the- erection and eq of the power 
station at Newport Quay, and for mains and works in Devonport. 
The Local Government Board will be requested to sanction the bor- 
rowing of £74,536 in respect thereof. 


Dewsbury.—The Lighting Committee of the Town Council 
has accepted the tender of Messrs. Bruce Peebles & Co. for a 110.kw. 
dynamo, with Willans engine, and bas resolved to borrow £1,900 for 
electric lighting purposes. 


Exeter.—A statement was laid before the Exeter City 
Council on Wednesday, last week, of the costs incurred by the 
Defenos Committee in the action brought against the London Electric 
Supply Corporation in reference to the transformer patents. The 
cost of counsel, documents, &c., amounted to £4,548, and the 
solicitors’ costs to £1,000. Oalls had already been madeon the con- 
tributors for £2,533, and the balance of £3,015 had to be raised, but 
the Committee hoped, when tbe plaintiff paid the taxed costs, to 
make а proportionate return to the subscribers. Exeter had paid 
£5 8s., and it was decided to pay the remainder of the city’s share of 
the costs—£19 93. 51. 


Felling.—The District Council, finding that the local 
electric power Bills are likely to become law, has decided to 
approach the compere and try to get favourable terms! As the 
Council previously opposed the Bills, this volte-face is not 
without its humorous aspact. 


Friern Barnet.—The District Council has resolved to 
take the necessary steps to obtain a provisional order for the lighting 
of the district by electricity. | 


Frome.—The District Council is inquiring into the 
of electric lighting. 


Gravesend.—The Town Counoil has appointed a com- 
mittee to inquire into the question of electric lighting. 


Hanley.—An assistant electrical engineer is wanted for 
the electricity works. See “ Official Notices to-day. 


rx ire Re a recent meeting of ше Токо Кетер ч 
sta кенеше nee шен ves i y 
5 and шиш, Mt. A. Na aid iiie gei ас been 
a engineer to re a an & pro- 
pod joint scheme for ы ы өк electric traction and lighting for 
the four districts. 


Ilkeston.—The Town Oouncil has resolved that applica- 
tion be made to the Local Government Board for sanction to borrow 
£18,271, and to the Board of Trade for sanction to borrow £62,074 in 
connection with the electric lighting and tramway schemes. . 


dana provinc of Aquila. It is stated 
able. 


Kilmarnock.—The Lighting Committee of the Town 
Council has recommended the adoption of an electric lighting scheme 
at an estimated cost of £25,000. A motion to insert a “ fair wages” 
clause in all contracts has been rejected by the Council. 


Leamington.—The Town Council has resolved that if the 
suggested clauses and amendments filed by the Oorporation be 
accepted by the Midland Electric Light and Power Oompany, 
Limited, and embodied in the order they are now applying for, the 
Corporation will abandon the order obtained by it in 1899, and 
withdraw its opposition to the company’s order. | 


Leeds.—The City Council has resolved to oppose the 
electric power distribution Bills now before Parliament. 


Liverpool.—The electric lighting accounts for the year 
1899 show a net balance of £11,206 13s. 8d. The Committee pro- 
posed to transfer £6,000 to renewal acoount and the balance to 
reserve, but this was opposed in the Council meeting, and the ques- 
tion was deferred. | 

The Ohamber of Commerce bas given its support to the Lancashire 
Electric Power Bill. 


Walker.— The District Council thas adopted the еро of 
the Electric Lighting Oommittee on the terms proposed the 
Newcastle-upon-Tyne Electric Supply Company for the supply бы 


‚ electricity in the district; certain details remain to be 


the agreement will come up for confirmation later. 


Sheffield.—At recent meetings of the Electric Light 
Committee of the Corporation, the changes neceseary, consequent 
upon Mr. W. Johnson ceasing to be engineer З | 
considered. А report was to be presented to the Council on 
Wednesday, in which it was recommended that the of 
the electric light aud power undertaking should in future be 
divided into two departments, viz, Electrical and Commercial 
The head of the former will be styled the Blectrical Engineer, 
and of the latter the Commercial 
responsible to the committee. The 
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charge of the whole of the generating and distributing plant, 
and of the staff engaged in connection therewith, and will 
design and carry cut all extensions and alterations of the same. The 
manager will deal with the books and accounts of the station, and of 
the distribution to consumers, the collection of revenue, the wiring 
and fitting departments, the purchase of machinery and stores, 
and the mans gement cf the necessary sts ff. All salaries, wages, 
and accounts will be paid by the city acoountsnt. In addition to 
these cfficers, the committee recommends the appointment of a 
consulting engineer to advise the Corporation on the m ment 
aud development of the undertaking, and on new machinery. It is 
recommended that Mr. H. 8. R. Parton be appointed Commercial 
Manager at a salary of £300 per annum; that advertisements be 
issued for candidates for the position of Electrical Engineer, at a 
commencing ralary of £500 per annum; that Mr. Robert Hammond 
be appointed consulting engineer at an annual fee of 2105, to cover 
all advice by correspondence; Mr. Hammond to be paid for reporting 
on specifications and me chinery, and other matters on which his 
services may be required, and for journeys according to time 
occapied. 


Stirling.—The Lighting Committee of the Police Com- 
mission conceived the very happy idea of turning on the electric 
light for a trial during the “ Relief of Ladysmith ” celebrations on 
Thursday eveniog, March let, and thereby synchronised its inaugura- 
tion with a historical event which will never be forgotten. The 
brilliance of the new light added greatly to the delight and comfort 
of the immense crowds which had turned out to witness the illumina- 
tions and fireworks. 


London.—County Covxcir.—The Highways Committee 
on Tuesday last reported that complaint had been made by the Vestry 
of Bt. George-the- Martyr, Southwark, of repeated failures in the supply 
of the electric light by the London Electric Supply Corporation. The 
Vestry had asked the Council to take proceedings against the com- 
pany in respect of the failures, and had offered to render assistance 
if legal action was taken in the matter. Inquiries had been made, 
and the Committee expreesed the opinion that, although there were 
several cases of failure of supply to certain premises in the parieh, 
and that the Council should take proceedings for the protection of 
the public, it was desirable to rely only on three specific cases, as to 
two of which, namely, the St. George's Public Library in Borough 
Road, and the Council's Weights and Measures Office in Union Road, 
records of the failures had been kept, while in the other the pro- 
prietor of the premises was prepared to give evidence of failures of 
supply on the same dates as the failures at the public library. The 
company's order and the Board of Trade regulations provide for the 
imposition of penalties not exceeding, under tbe order 40s. a day, or 
under the regulations £5 a day, in case of defaults of supply; and, 
as the repeated interruptions of the company's eupply had caused 
inconvenience to customers in that parish, the Council resolved 
on the recommendation of the Committee to authorise the 
solicitor to tske proceedings agsinet the company to recover 
penalties for default in the supply of electrical energy. The 
Council were informed by the Highways Committee last October 
that they bad disaporoved of certain works proposed to be carried 
out by the County of London and Brusb Provincial Electric Lighting 
Comvany under the Oounty of London (East) Order, 1897. The 
company appealed to the Board of Trade acainst the disapproval, and 
the appeal was heard on February 15th. The Highways Oommittee 
now reported that the Board of Trade had allowed the appeal of the 
company. 

The Board of Trade has invited the various local suthorities to 
send representatives to & conference, convened for the 8th prox., for 
the {purpose of discussing the adjustment of the electric lighting 
areas rendered necessary by the coming changes in the boundaries of 
the new boroughs. 


Long Eaton.—The District Council has appointed Messrs. 
Hopkinson & Talbot to report apon the electric lighting scheme. 


Maidstone.—The District Council has decided to increase 
the p electric lighting area, and to borrow £40,000 instead of 
£30,000 for the purpose of carrying out the undertaking. 


Mexborough.—The District Council is obtaining tenders 
for a destructor in connection with the electric lighting scheme, and 
is about to appoint a consulting engineer. 


Newport (Mon.).—At the last meeting of the Electricity 
Oommittee of the Corporation the office manager reported that the 
total number of lights connected and on order was equivalent to 
32,162 8 ор. lamps. Letters having been read complaining of the 
vibration caused by the electricity works, the consulting engineer was 
instructed to report on the question of the future development of 
the works, having regard to such complaints. 


Otley.—The District Council is inquiring into the 
advisability of lighting the town by electricity. 


Perth.—The Police Commissioners have resolved to apply 


for a provisional order authorising them to borrow £100,000, half for 
gas and half for electric lighting purposes. 


River Shannon.—At a meeting of the Limerick Cor- 
poration last week a report was read from Mr. Hassard, of London, 
the consulting engineer retained by the Corporation at the expense of 
the Electric Power Syndicate, on the plans of the promoters, with 
reference to their bearing on the Corporation waterworks and on the 
fisbing industry. It was decided, and agreed to by the syndicate, 
that suitable clauses should be inserted in the Bill to safeguard the 


interests of the The Limerick County Council has 
approved of the scheme. It is stated that the Irish Office is 

inquiry into the object and scope of the Bill. The Limerick 

of Guardians and the Limerick District No. 2 (Olare) Oouncil have 
unanimously adopted resolutions in favour of the schume. 


Russia.—The central station of the Socié.ó d'Eclairage 
Electrique de Saint Petersburg is now supplying current to an equi- 
valent of 127,654 10.0 Р. lamps, as compared with 54,164 a year ago. 


-Sunderland.—A curious accident occurred last week, 
when an electric lamp-post blew up! Fortunately, the ction 
door in the base gave way, saving the post from serious 
No doubt the explosion was due to an accumulation of gas 
into the pillar and, in some mysterious way, becoming ignited. 


Sutton Coldfield.—The report of the Electric Lighting 
Oommittee, in which they recommended the lighting of the district 
with electricity, has been approved by the Town Cosnoil, which has 
decided toemploy Mr. Hawtayns to carry out the scheme at a com- 
mission of 5 per cent., and to apply to the Looal Government Board 
for sanction to borrow £26,000 for the work and an additional 
VVV Oaks or other portions of the 

ug 

Trowbridge.—The District Council has received & report 
from the surveyor, Mr. E. G. Bradshaw, on the electric 
lighting, in which the cost of a generating station 
lamps capacity is put at £10,000 or £11,000. The Lightin 
mittee last week recommended that a provisional order be o 
for electric lighting. The Council agreed. 


Terquay.—At a meeting of the Town Coun 
was reported that the Local Government Board had now given their 
sanction to the whole of the loan of £10,000 recently applied for, with 
the exception of £164 which was expended on works rendered useless 
by the change of the site of the central station, and £200 excess of 


decided that specifications be prepared and tenders invited and 
accepted, subjeet to the sanction of the Local Government Board to 
the necessary loan. The works are to be carried out under the direc- 
tion of Mr. Storey, who is to receive an honorarium of £250 on the 


‘completion of the work to the satisfaction of the Oouncil, Alderman 


Kerswill, chairman of the Oommittee, ex that 
menced the undertaking two years ago with 55 pri 

and 3,200 8-o.P.lamps. Now they had 214 consumers and 11,336 
8-0 P. lamps connected. As the total capacity of the present 

was 11,500 lamps, it was necessary to make additions to it. The 
undertaking, he added, was a great commercial success. 


Whitby.—A Local Government Board inquiry will be 
held at Whitby to-day to consider the District Council's application 
for sanction to borrow £25,000 for electric lighting purposes. 


Wolverhampton.—A Local Government Board inquiry 
into the application of the Town Oouncil for leave to borrow £11,000 
for electric lighting purposes is to be held to-day. 


ELECTRIC TRACTION NOTES. 


Barnsley.—A Light Railways Commission inquiry was 
held last week into an application of the British Electric Traction 
Company for an extension of the system of light railways in Barnsley 
and the district. The proposed extension is about half a mile. 
Mr. 8. Sellon, engineer, gave evidence as to the practicability of the 
proposed extension. The roads along which it was to Ъз carried 
varied from 18 feet 4 inches to 22 feet in width, and the heaviest 
gradient was 1 in 19— practical working gradients for electric traction. 
Power would be obtained from the Barneley Corporation electric 
lighting station. The cost would be £3,615 14s.; and the period of 
purchase 28 years. Waiting rooms would be provided, and the line 
constructed within two years. On the su ion of Mr. W. O. 
Williams, of Barnsley, it was stated that the clause qp fag 
purchase by consent at any time was rated in the order, an 
the Oommissioners said they would have pleasure in recommending 
the order asked for. 


Bolton.—Daring February 728,024 passengers were 
carried, the revenue totalling £3,033 8s. 8d. The average number of 
cars in use was 28 and the miles travelled 64,902. The members cf 
the Oouncil viewed the trial of a new bogie oar last week. 


Central London Railway.—The Central London 
Rilway Company has presented a ино to the House of Oommons 
praying for leave to deposit a Bill session, although the time for 
doing во has long since expired. The Committee on Standing Orders 
having considered the petition bas given leave to the company to 
deposit its Bill, which will in due course be further considered by 
the Standing Orders Committee of the House of Lords. 


с аа 


_session of Parliament. The р 
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Cheltenham.—The Lighting Committee is to meet the 
promoters cf the electric tramway to Cleeve Hill to discuss сад s 
for supplying current from the Corporation electricity works for 
working the cars. 


Cheshire.—On Monday last week a conference of the 
Winnington, Anderton, Barnton, and Little Leigh Parish Councils 
and the engineer of the Warrington-Northwich light railway was 
held at Winningtcn. Asa result the engineer agreed to immediately 
proceed with the westerly extension of railway, to include the im- 
portant townships cf Whiteley, Little Leigh, Barnton, and Win- 
nington. On this line workmen’s trains wonld be run at a 41. per 
mile. A "m entary scheme was also submitted to connect 
Winnington with the Ohester Road, and the engineer promised to 
give this favourable consideration, and also to introduce an improved 
conduit system for town traffic. 


Dablin and Lucan.— On 8th inst. the Dublin and Lucan 
Tramway was opened for traffic by electric traction. The six 
cars at present available for use, are mounted on Brill patent 
bogies. The system is worked by overhead trolley. The power 
station, which is now complete, with all the plant laid down, is 
located at Fonthill, about 54 miles from Dublin, on the city side of 
Ballydowd Hill Itcontains two high speed, compound, horizontal 
engines of 200 Н P. esch, coupled direct to the generators, and work- 
ing at a speed cf 260 revolutions per minute. The engines were 
manufactured by the Ball & Wood Oompany, of New York. The 
boilers, two in number, are of the Lancashire type, and were made 
by Gallowsys. Green's economisers also form part of the equipment 
of the boiler house. Special pump motors and macbinery have been 
laid down in the pump house on the bank of the River Liffsy, 600 
yards from the power station, and are run with a special line of wire 
from it. This ement was found necessary, as water had to be 
pumped from such a distar ce and height, the drop from the level of 
the power station to the river level being about 160 feet. 


Dadley.—At the meeting of the Town Council last week, 
complaints were made by several members of excessive speed, un- 
uality, and overcrowding on the electric tramways. Alderman 

ann, in reply, explained that the old bye-laws were not applicable 
to the new company; and reminded the Council that it was in the 
power of the Watch Committee to deal with cases of excessive speed. 


Dudley and Stourbridge.—A collision which caused 
in jaries to three persons occurred on Monday morning on the Dudley 
and Btourbridge electric tramway. 


Exeter.—The question of the purchase of the horse tram- 
ways in the city and their extension on the overhead electric traction 
system was again mentioned at the meeting of the City Council last 
week. Mesars. F. Burt & Oo. bad written to the Oouncil inquiring 
what prospect there was of the Council carrying out their proposal 
to acquire the undertaking of the Exeter Tramways Syndicate. It 
was decided to reply that nothing could be done in the matter until 
the question of the extension of the city boundaries, which is the 
subject of a Bill before Parliament, is decided. 


Mersey Railway.—On 9th inst. the Mersey Railway 
Oompany held a special meeting in London, and approved the Bill 
now pending in Parliament. | 


Newcastle-on-Tyne.—The Practical Engineer's New 
York correspondent says that Mr. Le Rossignol, resident engineer of 
the ion tramways of Newcastle-on-Tyne, has just spent about 
four weeks in the United States inspecting some of the larger power 
stations there. | 

Newport (Mon.).—The Lighting and Traffic Committee 
recommends that the construction of the Corporation Road tramway 
station be proceeded with this spring, that the work be carried 
out by the Committe e, employing direct labour, that the lines be laid 
3 feet apart, and the span-wire system adopted for electric traction. 


Paisley.—In view of the withdrawal of the proposals of 
the British Electric Traction Company, a special meeting of the Town 
Oouncil was held last week at which it was resolved also to drop all 
farther negotiations with the Glasgow District Tramways Company 


in the meantime, with a view to the Oouncil gcing in fora similar - 


Bill to that of the Glasgow District Tramways Oompany in the next 
Bill, it is understood, will 
include tramways throughout the bargh and connecting Johnstcne 


and Renfrew. 


Prizes Offered.—In connection with the International 
Tramways and Light Railways Exhibition (Jane 23rd to July 4th, 
1900), the promoters have decided, at the suggestion of several tram- 
way mansgers, to cffer tbe following prizes to exhibitors :— 

(1) A prize of £36 for the best invention for securing a dry seat on the tops 
of tramcars and omnibuses in all conditions of weather. 

(3) A prize of £25 for the most practical and efficient life-saving guard or 
fender for tramcar:. 
Particulars as to conditions can be obtained at Amberley House, 
Norfolk Street, W.C. 


Stirling.—The negotiations between the Police Com- 
missioners and the British Electric Traction Company in connection 
with the transfer of the Stirling and Bridge of Allan tramways are now 
proceeding smoothly. The . Commissioners are willing to forego their 
right of pre-emption which accrues next year, on condition of a pay- 
ment to them of £750 on the completion of the agreement, while in 
addition the Traction Oompany are to contribute the sum of £650 
towards the cost of a new road on the way to Bannockburn. The 
Traction Company are als» to pay to the Commissioners £125 per 
mile per annum for wayleave, stree$ maintenance and repair, while 


they come under an obligation to take the electric current for work- 
ing the cars from the Commissioners. The Commissioners will bave 
the right of purchase of the line at the end of 35 years from 1902. 


West Hartlepool.—After some years of conflict, a good 
understanding seems to have been arrived at between the Electric 
Tramway Company and the Corporation of West Hartlepool. A 
commencement has been made with the new line to Seaton Carew, 
and when this is finished the electric power will be drawn from the 
Oorporation’s works. For this year the Hart Read and Park Road 
extensions have been dropped. 


Wolverhampton.—The Tramway Committee of the 
Town Council have now come to an arrangement with the Dudley 
and Wolverhampton Tramways Company, Limited, for the purchase 
of so much of the company's undertaking as lies within the borough. 
The valuation amounts to .£4,250, which includes tbe value of the 
line, rolling stock, engineering expenses on construction, Parlia- 
ше charges, &c. The length of the line acquired is 1 mile 253 
yards. 


TELEGRAPH AND TELEPHONE .NOTES. 


Anglo-French  Telegraphs.—The Reuters Paris 
correspondent says that a Bill was distribute’ on 12th inst, 
approving the telegraphic convention signed at Paris on February 
17tb, between Great Britain and Fracce. 


Buenos Ayres Telegraphs.—The Telegraph D -part- 


ment of the province of Buenos Ay:es bas published ite report for 


1899, an abstract of which is given in the Review of the River Plate. 
The length of the lines was 4,771 ki! metr-», and the total lengtb of 
wires 6,941 kilometres, valued ат $1,366,950 "/, There were 104 
offices, of which 76 worked till 8 p.m., 25 tll midnight, and 3 day 
and night. The instruments compried 163 Morse, 23 tra: slating, 
and 58 commutators, making a total of 244 Tbe employé numbered 
479. The total working expenses amounted to $594 380 %, and the 
nomber of telegrame to 1,412,991. The revenue amounted to 
$505,787.83, a decrease of 838,705 when compared with 1898, but this 
is principally due to the decrease in official messages, $35,762. Public 
telegrams show an increase of $4,000. 


Censorship on Telegrams at Aden.—The Postmaster- 
General has written to the Ass ciation cf Obambers of Comme:c3 
that 

The Government have decided to relax the censorship on telegrams at Aden 
to the extent that telegrams to or from Zanzibar, Seychelles, Mauritius, Mada- 
gascar, British East Africa, German East Africa, Mozumbique, and Lorenzo 
Marques, relating to commercial or private affairs, may be sentin code language 
at the sender's risk, on condition that copies of the code used, with translations 
of the code words, are prev:ously deposited with the authorities at Aden. Two 
indepencent codes will be accepted in respect of each country, and it will be 
necessary forthe mercantile community of this country, if they desire to avail 
themselves of the concession, to agree as to the codes which should be selected 
for the United Kingdom, and to furnish a translation of the codes in English. 
The Postmaster-General will be glad if the Association wiil consuit the 
Chambers of Commerce on the subject and favour him with an early reply. 


Indo-European Telegraph Compa»y.—The Financial 
Times says that acoordiog to the Rassian Telegraph Agency, the 
official Regierungsbote announces that the concession of the Indo- 
European Telegraph Company, which expires on J«nuary 31st, 1905, 
has been extended for a period of 20 years. In return for this 
privilege the company has undertaken to pay to the Russian Govern- 
ment 173 per cent. of the receipte, instead of 10 cent. as hitherto, 
on Indian telegrams and telegrams beyond India which are exclu- 
sively dispatched by the line worked by the company. The company 
has also agreed in case of political complications arising, to place at 
the fall disposal of the Rassian Government all its lines situated on 
Russian territory at the first request made by the authorities. 


Manchester Telephones.—At last week's Council meet- 
ing Mr. Plummer referred to a resolation passed by the special com- 
mittee dealing with the telephones, providing that, with a view to 
the municipalisation of the telephone service, the National Telephone 
Company should be approached in order that it might be ascertained 
whether the undertaking of the company in the Manchester area 
could be purchased by the Oorporation. He desired to know whether 
the adoption of the resolution would finally put out of court the 
application of the Matual Telephone Company to the Corporation to 

t them a license. The town clerk said that it was difficult to see 
ow the resolution could be carried out consistently with the granting 
of the license to the company. After some remarks by Mr. Brockle- 
hurst, Bir John Harwood, Mr. Shann, and some other members of the 
Council, in which it was explained tbat the proceedings of the com- 
mittee might be approved without prejudice to the future considera- 
tion by the Council of the position of the Mutual Company, Mr. 
Plummer raid that assurance would ba satisfactory to him, and the 
proceedings were adopted. 


The New Cable to South Africa.—In the House of 
Commons on 12th inst. Bir Charles Dilke asked the Chancellor of the 
Exchequer whether steps had been taken to secure the possibility of 
messages to Oape Town by the new cable of the Eastern Telegraph 
Company, in respect of which a payment of £10,000 had been made 
in the precent financial year, being sent withont passing through any 
foreign stations; or whether it was contemplated that all mers iges 
shall continue to pass through a Portuguese station. The Oban- 
cellor of the Exchequer replied: The payment of £10,000 was made 
merely to secure the opening of the cable between Oape Town, Bf. 
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Helena, and Ascension a£ the earliest date, 
ence to the matter alluded to in the question. The cable will, I 
believe, be extended to Bt. Vincent, through which, as now, mes- 
sages will pass. 

New Channel Cable.—The laying of a new submarine 
cable across the English Ohaunel to Beachy Head was com 
on Monday at Cape de la Héve, near Havre, by the English cable 
steamer Britannia. 


The Pacific Cable Scheme.—In the House of Commons 
on Tuesday Bir E. Sassoon asked the Secretary of State for the 
Colonies whether he was aware that tho rights now on the point of 
being ceded to the Eastern Extension Telegraph Oompany by the 
Australian Governments materially altered and affeoted the con- 
ditions upon which the P«cifio cable scheme, to which these Govern- 
ments were signatories, had been based; and that the Canadian 
Government regarded these concessions as likely to defeat and pro- 
bably to lead to tho abandonment of the enterprise. Mr. Oham 
d concession to the 


report. 
the correspondence recently laid before the House that Her Majesty's 
Government have stated that the question cf these concessions is oue 
for the Colonial Governments concerned, but they have asked the 
Governments of New South Wales and Victoria to defer concluding 
any agreement with the company until the Oable Oommittee has 
try cc p 

m e awa, on We 
resolutions кирп the y erp completion of the Btate- 1 

ulock raid if if anything now blocked the scheme it would 
bea оа calamity. 


Telegraphic Interruptions and An Repairs: 


OABLES. Repaired, 
Wer Inpme :— 
Jamaica-Oolon ... m angi June 30, 1899 ... © 
cate) .. Oct. 23, 1899  ... dis 
Mole Bt. Nisbolar-Oape Haitien.. x 6, 1900 . $us 
New IG PAIN b. 26, 1900 ... 
Anier-Halinda $ ai 9, 1900. „ March 12, 1900 
Oayenne-Pinheiro . Oct. 11, 1899 ... ies 
Osyenne-Paramaribo Feb. 16, 1900 
Ceara-Maraham eee .. Feb. 20, 1900 eec 
Para-Maraham T" m ... March 2, 1900 ... i 
Djedds.Bouskim  ... sis ... March 19, 1900 ... - 
Ho Kong-Macao .. T ... March 6, 1900 ... March 11, 1900 
rus = ie ... June 20, 1899 Si 
Tarifa-Tangier ve $us ... Jan. 2, 1900 ... sae 
— 
Wir Ixpms 
S with Port de Paix 
(Haiti) oe 606 006 eos Feb. 26, 1900 
8 Mafeking 
m 
and be ond with ee ace Oct. 13, 1899 вее 
beyond Orange River ... Oct. 18, 1899 .. Д 


of | 
eee Oct. 22, 1899 eee eee 


у 
dorp (Cape of Gcod H . Nov. 7, 1899 ... 
Gommaniestion beyond ce de 


(Natal) ... Nov.7,1899 .. 

Communication with Bluefields 

(Nicaragua) .. July 7, 1899  .. 
Communication with all offi 

Oolombia ... ‹ Oot. 23, 1899 
ешкен ыйы Oolom J 500 

beyond Buenaventura Jan. 22, 1 oes 
Communication vid = 

interrupted on Persian Territory Feb. 24, 1900 . 
Fasan-Seoul Ohemulpo  ... Mar. 12, 1900 Mar. 12, 1900 
Serena- Valparaiso T ‚+, Jan. 16, 1900  ... 

The Telegra гас Uc Wire Export Trade.—An unusually 
active state of in the export trade of this country in 
telegraphic wire and a е connected therewith during February 


last, the value of the shipments for the month, according to returns 

jast issued, amounting to no less than £502,816, & total which com- 

iain with — б 964 in the precedmg month, and £59,424 in 
899. For the two months the returns show an 

of £556 579, as against only £370,890 in the first two months of 

year, and £113,205 in the corresponding period of 1898. 


Telephone Licenses.—On Tuesday, in the House of 
Oommons, Mr. Orilly asked the Secretary to the Treasury, as 

ee the Postmaster-General, whether any licenses to form m publio 
tothe Be exchanges under the Act of last session had been a for 
e Жыш» Office; if во, how many; and how many such licenses 
been granted ; how 5 them had been granted to public 

s ons and how many mpanies; how man 
ап 1 7 
by the National | Telephone 553 and in what districte were 


such com — 

to the Times report: соту Turco ы аррос си or Bono tle 
hone Ta one case a 
чле gr the Oorporation of Glasgow, 


for an area co-extensive ‘with the Glasgow area of the National Tele- 
ee CompAny: The Postmaster-General had also been in corre- 
spondenc; with 22 other local authorities, who. are considering 
whether they shall apply for licenses. Two applications for licenses 
have been made by companies. A license has been 


y 
Oonstanza and Oonstantinople. Owing to a protest from the Eastern 
Sis ph Company, rapporte by the British Embassy, the question 


for a year, because the granting of the con- 
5 FFF 
Telegraph Oompan pany, wh erential rights to lay cables 


in the Ottoman Empire. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Belgium. — March 28th. Tenders are being invited 
La Société Nationale des Oheminsde Fer Vicensux 


F accumulators for use in 
connection with a system of light io railways in the Liège 

company, 26, Rae de la Science, 
Brussels, whence particulars may be obtained. 


Birkenhead. — March 20th. The wants 
tenders for the supply and erection of overhead tramway equipment. 


Bee “ Official Notices March 9th. 
Blackpoel.—March 27th. The Tramways Committee 
ase for 15 electric tramway cars. Bee Official Notices 


Crete.—April 7th. The Secretary of State for Foreign 
Affairs has ved a despatch from Her Majesty's Oonsul-General aè 
Canes, Orete, stating that tenders are invited by the Oretan Govers- 
ment, not later than April 7th, for the construction and working of 
tramway lines between Oanea and the suburb of Halepa, and between 
Oanea and the new Government offices. Such particulars as have 
been received may be examined on personal application at the Oom- 
mercial Department on the Foreign Office any fy between the hoar 
of 11 a.m. and & p.m. 


биши ио ы шша рио ict Council 

is ten boilers, pipework, 

. high had Lr steam dynamos ard 1 

batteries, switchboard, overhead traveller, mains, conduits and road- 

T M lam Mer poste, and station lighting. See “ Official 
o 


Doncaster. — March 28th. The Corporation Market 
Committee is open to receive tenders for lighting Corn Exchange 
ч electricity. Specification, &., from the Resident Bilectrical 

ngineer, 3, Priory Place. 

Dublin.—April 26th. The Electric Lighting Committee 
wants tenders for six Lancashire and four water-tube boilers and two 
economisers; two 1,000-xw. and two 500-xw. low speed polyphase 
ponen for the electricity supply scheme. See “ Official N 

Dundee.— March 21st. The Town Council wants tenders 
for feeder mains, joint boxes, and Apod m conduits for tramway 
purposes. Bee u“ Official Notices " 


Durban лө) — ш 2пд. spl pieni а. invit- 
hardwood &, also 


concrete 
Notices " February one 


Fulham.—March 19th. The Vestry wants tenders for 
100 5-ampere meters, 100 10-ampere meters, and 50 20-ampere meters. 
Bso “ Official ie " Fe 9th. 


Halifax. — April 7th. Tenders are being invited for 
cts ligating vod VVV 


Hall.—March ae "The Electric Lighting Committee 
И for two steel Lancashire boilers. See Official Notices” 


ighley.—March 31st. The Corporation wants tenders 
ус the new тр offices new erecting. See “ Official 
to-day. 


Notices ” 

Lancaster.—March 22nd. Tenders are wanted. for three 
Pasce ence канча Чи рес» economiser; three 175-В.Н.Р. steam 
dynamos, booster board, pumps, cranes, &с.; accumulators; 
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feeder mains (solid system); and wiring of buildings, all for electric 
hting purposes at the Rainhill Coun 1 Particulars will 
1 our Official Notices ” " Pebreary 23rd. 
Leeds.—March 21st. The Tramways Committee wants 
tenders for one, two, or three steam dynamos. See “ Official Notices” 
February 23rd. 
Maidstone.—April 8rd. The Corporation wants tenders 


for steam and water pipes and valves for electric lighting works. 
Bee Official Notices " to-day. 


Plymouth.—March 21st. Tenders are invited for wiring 
the Municipal Offices, and for 12 months supply of lubricating oils for 
the works. Specifications foreach item may be obtained from 


ty 
Mr. Rider, the engineer, for a deposit of 10s. 6d. each. 


Plymouth.—March 22nd. The Electricity Works каше 
VVV current meters 
and aro lamp car Bee “ Official Notices” March oth. 


Seuthampten.—March 16th. The Corporation invites 

шад! for the supply of stores, &о., required in the Electricity De- 

ent during a period of 12 months, a to specification 

and conditions to be obtained upon a Blectric Light 
Works, Back-of-the- Walls. 


e e —April 7th. . Harbour = invites 
otor transformer with accessories. “ Official 
rd nto todas. 
St. Anne’s-on-the-Sea. — March 28rd. The Council 
wants free wiring proposals. See Official Notices " to-day. 
Sunderland. — March 20th. The Corporation wants 


tenders for india-rubber covered cables, wrought-iron and cast-iron 
ио ка юке . city 


„ ia тесе 
for insulated electric mains, conduits, 
city supply. Bee “ Official Notices” 


танан AB 28rd. The Couneil wants ten- 
ders for the supp FV 
“ Official Notices 


tion invites tenders 
realy eet ёд., for electri- 


OLOSED. 
penny .— Тће Council has placed an order for a 100-H. v. 
surface condenser for the electric light works with Messrs. Browett, 
Lindley & Oo. " at £705. 


Dudley. — The contract for certain pipe | чен, рошра 
р 


spun i ге * Committee of the Corporation 


fitting up of the rosettes. The committee have 
— tho following t tenders by iru id firms for the remainder 
d work which be done to complete the 
conversion of the tramway lines: ёа, т Daniel Murray, £18,563 ; 
Stark & Sons, £12,851; A & 4. Faill, £9,463; and James Oameron, 
£4,688. Ali the the contracts are to be completed within a year. 


m s n.—The District Oouncil has accepted the tender 
sit A Bertram Thomas, of Manchester, for a switchboard, for the sam 


of 2848 

Rotherham he Town Council has the tender 
of the Electrical Power Storage Company for accumulators a£ £812 
10s., and £70 per annum for maintenance. 

St. Anne's.—The с осоише ender tenders г пан been accepted 
by the Town Oouncil : 100 lamp- posts; the 
Prism Globe Compan ox 100 25 aria Pr anii and the eg ot Manufacturing 
Oompany for 100 gw th socketa. 


FORTHCOMING EVENTS. 


Saturday, March 17th.—At 11.30 am. Institution of Electrical 
Engineers. Students' Visit to the works of the Elec- 
ao. Welding Oompany, 21, Hindon Street, Pimlico, 


At 8 ра .m.—Marley College Faraday Society, Waterloo Road, 


Presidential address by Prof. Oarey Foster, F.R ., S 


on" The Modern Point of View of Electrical Phenomena." 
Readers will be admitted by ticket to be had at the 
doors of the college on the ev 
application to the Becretary, Morley 
2 
at the tworth 


Street, ester. Paper on Eleotricity as Applied 
to Mining,” ыты Бшш; тШ T di 


At 3 o'clock —Royal Institution A Great Britain. Lord 
Rayleigh on “ Polarised pu 
Monday, March  19th,— Bociety ot Third Oantor lectare. 
Shepherd on “ The Photography of Colour.” 


, OF previously by 
Uege. 


8 p.m. Bo of Arts (Foreign and 
onial clay of Arta (Foreign and 


Institution of Civil è 
каш Taylors Hall, 


Thareday, = EM 8 p.m. Institution of Mechanical 


At 8 p.m.—Institution of Electrical Engineers. Ordinary 
Paper on Storage Battery Problems,” by 
E. J. ade, Associate. 

Friday, March 23rd.— At 5 p.m. Physical Society. Agenda:— 

Mas ELO 1 by Prof. 8. P. 
ompson e ments 
Byatony,” | y Mr. P. E. Shaw; 3. "An — 
by Mr. P. B. Shaw. 

At 9 o'clock. — Royal Institution of Great Britain. Bir 
Andrew Noble on “ Some Modern Explosives.” 


At 11 . m.— Institution y Eloctrical Engineers. RP 
visit to the works of Mossrs. Easton, Anderson and 


Monday, April 28rd.—At 8 o'clock. Institution of Oivil E 
The eighth “ James Forrest" Bir William 
Preece, K. O. B., on “The Application of Electricity 
to Engineering.” 


NOTES. 


Obituary.—We much regret to have to record the death, 
at the age of 53, of Mr. Matthew Cooper, Principal Technical 
Officer, Engineer-in-Chief’s Office, General Post Office. 
The deceased gentleman (who was found dead in a 
train at MH Park Station on Thursday morning, 
Maroh 8th) well known in el circles. 
Originally in "ihe service of the Electrical and Inter- 
national Tel h Company, prior to the transfer 
of the telegraphs of the United Kingdom to the State, Mr. 
Cooper was afterwards attached to the Special Racing Staff, 
under Mr. R. W. Johnstone. It was his particular duty in those 
days to attend at Sandringham, when the Prince of Wales 
was in residence, to work the private wire in communication 
r Ooops le ition of great trast. For the last 20 years 


done important work in the Engineer-in- 
Chie office. He had witnessed the introduction of the 
duplex, quadruplex, and multiplex systems, and his skill as & 
mechanician combined with hia thorough bs dn knowledge 


climatic conditions in this country are such as to 
render the E тош of these systems by no means 
е ge whi might be i d. Per some time 

өйүү been in full of the Telephone 


ent Te the Post Office, and he was recently en- 
gaged in drawing up the necessary arrangements in "un 
neotion with pod sed London à telephone system of the 
Post Office. per’s most onerous tasks was 
the working к “of p" ied details n to enable 
inter-communication to be effected between the various local 
systems of the National Telephone Company and the trunk 
wire system of the Post Offioe. This he effected with 
remarkable skill; indeed, it is not too much to say that 
the fact that the transfer was carried through almost un- 
noticed was largely due to the excellence of the arrangements 
which Mr. Cooper had personally to supervise, Not only 
has the De pertinent lost a valuable servant, but his col- 
leagues, with whom Matthew Cooper has for many years 
been associated, have lost an honoured and esteemed friend. 
The funeral whioh took place im =" at Bell’s Hill 
Cemetery, High Barnet, ca lagal largel by members of 
the Postal Teles ph Department ао of pk firms. 


Receiver чумы .—The debenture holders in Тота, 
Lancaster & have appointed a receiver on their be 

with a view to giving time for completing certain n зерно 
тинн иа result in the payment of 
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The Will of Prof. Hughes.—By the will of the late 
Prof. D. E. Haghes, F.RS., who died on January 22nd 
last, London hospitals will benefit very considerably, for, 
subject to certain annuities to Mrs. Hughes and his sister 
and brother-in-law, the sum at present available for the 
“Hughes Hospital Fand" seems likely to be between 
£300,000 and £350,000, and eventually over £400,000. 
The whole of the estate has been valued at £473,034 9s. 3d. 
gross, including personalty of the net value of £472,704 
15. 6d. To Mrs. Hughes he bequeathed £20,000, his 
personal effecta, his medals, books, instruments, and decora- 
tions, and scientific papere, and his bonda, shares, stocks, 
and securities for money deposited with the Société Générale 
de Credit Industrie] et Commercial, compte 843, Rue de la 
Victoire, No. 66, Paris. Prof. Hughes bequeathed to his 
sister, Mrs. Margaret Hughes Millar, of Wyoming, U.S., 
£6,000; to her husband, Robert S. Millar, £4,000 ; and to 
their children, Katy Burrows, Daisy Millar, Edward Millar, 
. Graham Millar, and Lily Hughes Lucas, £4,000 each. He 
bequeathed to the Institution of Electrical Engineers, of 
which he was Past-President, £2,000 fora David Hughes 
Scholarship Fund, similar to the Sir David Salomons 
Scholarsbip Fund; to the Socié:é Internationale des Elec- 
triciens in Paris, of which he was a member, £2,000 for a 
Scholarship Fand; to the Royal Society, of which he was a 
Fellow, £4,000, to apply the income in prizes for original 
discovery in physical sciences, particularly in electricity and 
magnetism ; to the Académie des Sciences de l'Institut, Rue 
Pont des Arts, Paris, £4,000, for like purposes; and to the 
Royal Institution of Great Britain, in Albemarle Street, 
£1,000, for its general purposes. The testator directed that 
his entire residuary personal estate should consist of. a trust 
fund, to be called the “David E. Hughes Hospital Trust 
.Fund," of which the first trustees shall be the treasurers of 
the Middlesex Hospital, the London Hospital, King's 
College Hospital, and Charing Cross Hospital. They will 
pay among other sums an annuity of £1,000 to Mrs. Hughes 
uring her widowhood. 


Mishap on the City and South London Railway.— 
Оа Тоеедау, the 8th inst., a series of mishaps occu on 
the City and South London Railway, which caused a total 
stoppage on the entire line for two hours and a half, from 
7 p.m. to 9.30 p.m. The affair started in a slight way with 
an ordinary short on a locomotive on the line. This caused 
one of the automatic circuit breakers to “go,” but not com- 
pletely, and it was burnt ont. A machine was consequently 
shut down. It was not at first possible to ascertain exactly 
where the short had occurred, rome time being necessarily 
ooonpied in telegraphing down the line to the different 
stations, testing cables, and so on, and, unfortunately, before 
this could be put right an armature of one of the generators 
in the old station developed an earth. The coincidence of 
these two accidents led, as we have stated, to the shuttin 
‘down of the line, and naturally caused Mr. McMahon an 
his staff considerable anxiety until all was right again. 


Lectures.—D:.fore the Aberdeen Mechanical Society on 
6th inst., a lecture on “ Electric Waves was delivered by 
Prof. Niven. 

At the Yorkshire College Engineering Society on February 
26tb, Mr. J. H. Greaves, Vice-president of the Derby- 
shire Engineering Association, read a paper on Тһе 
Mechanical Treatment of Coal and its Influence on the Con- 
struct ion of Modern Boiler Houses.” | 
A course of four lectures is being delivered at the Brad- 
ford Technical College by Prof. O'iver Lodge on the subject 
of “ Electrical Vibrations.“ 

At the meeting of the Bath Debating Society on Thursday 
last week, Mr. George A. Pearson gave a lecture entitled 
“How to Make the Electric Lighting Pay.” A discussion 
followed. | i 

A lectare on “ Electricity our Servant ” was delivered by 
Mr. H. Bottomley Knowles at the G.W.R. Mechanics 
Institution at Swindon on Wednesday last week. 


Bankruptcy Proccedings.—At the London Bankruptcy 
Court yeeterduy, Thursday, Mr. Registrar Hope made an 
order chat the discharge of E. L. Joseph, electrical engineer, 
-Shquld be suspended for three years. 


apparatus. He exhibited double- 


Electrical Communication with Lighthouses —A 
meeting of the committee appointed to consider the question 
of the extension of the system of electrical communication 
with lighthouses and light-vessels, and the possibility of 
using auch communication for the transmission of private 
messages, was held at the Board of Trade on Wednesday, 
There were present: Sir Ooartenay Boyle (chairman), 


Captain Prince Lonis of Battenberg, R. N., Mr. G. E. Y. 


Gleadowe, Mr. J. С. Lamb, Rear-Admiral H. B. Stewart, 
Captain the Hon. Е. C. P. Vercker, R N., and Mr. C. d. 
Moggridge (secretary). Mr. E. MoArthur, M.P., Colonel 
Hozier, C. B., and Мг. A. L Jones attended on the invitation 
of the committee, and stated their views on the question of 
the employment of the system of electrical communication 
with certain lighthouses for commercia! purposes. 


The Electrical Volunteers.— On Monday, March 5tb, 


the South African detachment were entertained to a “ send- 


off” dinner at the Shire Hall, Chelmsford, the Mayor occapy- 
ing the chair. Major Rasch, M.P., responded on behalf of 
the Army, and Major Coleman for the аш 
Major Crompton and Captain Lloyd replied on f of 
* Our Guests.” Tne proceedings were of a very enthusiastic 
character. oe | 
Building Trades’ Gift.—The following valuable acoes- 
sions to the list of donations are acknowledged with 
thanks :— 
Meiers. Dorman & Smith, Marchester, main switchboard. 
ке = Ward & Goldstone, Manchester, all the fl. xible cord 
a А 
— M. Gecch & Oo., Birmingham, 426 ö ampere switches and 


accesso: 


In our next issue we hope to give views of the elevation and 
plans of the Cottage Homes, showing the proposed arrange- 
ment of the buildings. 


Wireless Telegraphy.—Mr. Marconi has been experi- 
menting with his system before the King of Belgium and 
other memb. rs of the Royal Family. | 


The Société Internationale des Electriciems.—The 
monthly meeting of the Société des Electriciens took place 
on the 7ıh inst. М. Zetter continued the discuesion com- 
menoed recently by M. X. Gosselin relating to high tension 
le circuit breakers for 
220 and 440 volts with.distances between the terminals of 
2 5 centimetres for 8 amperes, 3 centimetres for 5 am 
8:5 centimetres for 15 amperes. In switches he ob:erved 
that a distance of 3 centimetres between two terminals was 
necessary in order to get а good break. М, X. Gosselin then 
made коше observations with regard to the electrical tram- 
way of the Bois de Boulogne, the mode of operation of 
which was a combination of the trolley system and sarface 
contact on Vedovelli's system. 


Electric Tramway Currents and Submarine Cable. 
—The Daily Telegraph correspondent at Cape Town sys 
that on Tuesday the Supreme Court gave its decision in the 
suit of the Eastern Telegraph Company against the Cape 
Town Electric Tramways Company, in which the plaintiffs 
sought to recover £50,000 damages for alleged injary to 
their business through the escape of currents from the electric 
trams. The Court was unanimous in favour of the defendants 
It will ba remembered that a volume of evidence was taken 
on commission in London recently. 


Personal.— Our New York namesake rays that Mr. J. б. 
White, a well-known electrical engineer, sailed for Е авіа 


on 28th ult., where he has extensive engineering projects 


under way. 


London County Council.—The Council at the meeting 
on Tuesday proceeded to the appointment of Committees 


for the ensuing year. The Highways Committee, to whom 


most, if not all, electrical matters are referred, was elected м 
follows :— 

J. A. Baker, R. M. Beachercft, J. W. Benn, J. R. Cousins, W. 
Haydon, L. H. Hayter, N. W. Hubbard, Bir John Hatton, W. C. 
Jobneon, R. Parker, R. O. Phillimore, P. J. Rutland, T. B. Westacott 
T. Wiles, and T. McKinnon Wood. 
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THE COUNTY OF LONDON 
ELECTRIC LIGHTING OOMPANY’S ELEC- 
TRICITY WORKS. 


(Concluded from page 405.) 


Ix our view of the Ferranti alternate current switch 
gear (pages 408-4) are shown the main alternator 
awitchboards, each consisting of 12 switch panels, and 
between them the main measuring board, upon which 
are mounted two sets of measuring 

instruments, one for light and one for | 
heavy current. At present, the board 


! UNITS SOLD CACH YCAR 
А n | rs 


shown on the left is a single-phase (“| 
board, while that to the right is a two- — um 
On the right-hand side | 
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City ROAD STATION: DIAGRAMS SHOWING LAMP CONNECTION, AND 
Units SOLD PER QUARTER AND PER YEAR. 
x Supply begun from City Road works, September, 1897. 


of the dividing board there are at pex placed two instru- 
ments for recording the output of each phase of the two- 
phase plant, while on the other side are two seta of instru- 
ments for measur- == 


changed 
two-phase, both 
sides can be altered 
80 that they 
measure and record 
the outputs of 
A and B at 


To the left of the 
main boards there 
are two switch- 
boards of 12 panels 
each for the single- 
phase шиш 
mains, supplying 

ivel Ork 
enwell and 86, 
Luke, and a sir- 
panel board, now 
used for connecting 
up the single-phase 
motor 
use in controlling the two-phase 


the right of the alternator switchboard, there are at present 


City Roap STATION : 


rs to the circuits, but which later is intended for 


12 panels for the two-phase mains, which supply current to 
the districts of Western Holborn and St. iles There is 
also room for two other seta of panels of 12 each, one 
for the mains for supplying the East End districte, and the 
other for extensions as may be required. 

Underneath each of the alternator switchboards are seen 
the handles ting the resistance in series with the field 
windings of the main machines, with an ammeter in each 
circuit. The regulation of the general voltage of the 
station is effected by resistances placed on the regulating 
table, which control the governora of the exciter engines, 
and auxiliary regulation is provided by the switch pillars 
shown near the table, controlling the field magnets of the 
exciters. The two large switch pillars further from the table 
operate resistances by means of which the abrupt step of 2 
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City Волр STATION: BOOSTER AND SWITCHBOARDS. 


volts, when using the exciting battery, is smoothed down. The 

whole of the switchboards, with the exception of those 

specifically mentioned, have been supplied by Messrs. S. Z. 

de Ferranti, Limited, who have devised a special double- 

ршщ cone plag for linking up the two-phase bas 
ТВ, 


A very fine set of instruments for testing insulation, 
meters, &o., has been provided by Messrs. Elliott Bros., and 
is similar in all respecta to the ret at Wandsworth, which 

2 we illustrate below. 

In the basement 
is a workshop, of 
which we give a 
view, provided with 
some of the most 
modern repairing 
tools, such as lathes, 
drills, shapers, &c., 
driven by anelectric 
motor. 

In order to obtain 
the consent of the 
Board of Trade to 
a change from the 
system originally 
inserted їп the 
Clerkenwell order, 
viz., the continuous 
| current system (the 

« London Electric 
| Company having an 
Order for the sup- 
ply of alternating 
current in the dis- 


trict), the com- 
pany had to agree 


to supply contin- 
. uous current at 530 
volts in both the 
Clerkenwell and St. Luke districts for motive power. Diffi- 
culties were also raised by the County Council as to the 
constraction of transformer boxes under the streets, but the 
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local authorities having consented to their use, в specially 
ventilated form of box was designed by the late chief engi- 
neer of the company, Mr. Lawson, and was approved by the 
Board of Trade. 
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City ROAD Station: LOAD DIAGRAMS, Summer and Winter, 1899. 


The draw-in system of mains was adopted by the com- 
panys and cast-iron pipes of 2 or 24 inohes diameter were 
id throughout the whole district. A sufficient nnmber 
f pipes was laid on all the routes to provide for duplicate 
high tension mains and for feeders from transformer boxes 
to various points along the routes of the low tension mains. 
For alternating current high pressure supply the cables are 
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MAP SHOWING THE ABEAS OF THK CoMPANY's OPERATIONS, 
Districts in which mains are laid are shown thus //////. . 


Existing stations O. 


A separate pipe of similar size was also provided for mains 
for public lighting, the lamps being fed in groups of 10 
each from the continuous current mains. 
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paper insulated, lead covered, concentric two-conductor cables, 
of the British Insulated Wire Company's make, while for 
power supply, rubber insulated, two-conductor, concentric 
cables of the Silvertown Company's make have been used 
throughout. For the low-preesure distribution, which is at 100 
volta, Callender jute and bitumen insulated two-conductor lead 
covered cables are used. On the latter cables, two-way 
house service boxes are provided at the rate of one to every 
four houses, the outer wire in each having a connecting 
link or fuse in the street service box, so that in case of need 


P P, Earthenware pipes; н к, Iron rods forming electrodes for alternating 
currents. (See page 404.) 


DIAGRAM SHOWING ABRANGEMENT OF WATER Resistance. 


any house may be disconnected from the supply maim 
without entering the premises. In the case of supply for 
motive power, the service cable is vulcanised on to the 
rubber insulated main, and is carried into a special service 
box within the consumer’s premises, the joint invention of 
Mr. Lawson, Mr. Childs, and Mr. Dallas, which is covered by 
Letters Patent. 

In the system of distribution from the transformer 
boxes, each of which is limited by Board of Trade rule 
for supply at low pressure to 75 Kw. output, there и 
always a master box, to which the feeder from the station 
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is laid, and between this master box and some other, & 
between some of the other boxes on each circuit, an ext 
cable is laid, во that a complete ring system practically 


Vol. 46 No. 1,164, Maron 16, 1900] 


THE ELECTRICAL REVIEW.. 


445 


prevails throughout the whole of the districts. For 
high and low pressure connections in these boxes, special 
switching gear designed by Mr. Laweon and Mr. 
О. E. Hodgkin, lately works manager of the Brush 
Company, has been provided. By the arrangement 
of these switches it is impossible to open the low 
pressure circuit 
without having firat 
opened the 5 
pressure one, also 
the inner on both 
circuits is opened 
before the outer, 
and in closing the 
circuits, the outer 
conductor of the low 
pressure circuit, and 
then the inner have 
first to be closed 
and then the outer 
and inner of. the 
high pressure cir- 
cuit. Su bsequent 
improvements have 
been introduced by 
Mr. Lawson,. Mr. 
Gosling, and Mr. 
Dallas. 


r "a 


In Western Hol- 
born and St. Giles, 
the whole of the 
mains have been 
laid for a two-phase 
alternating system 
of ‘distribution, for 
both lighting and 
power, and to there 
mains current is 
supplied at a pressure on either phase of 100 volts; -if one 
be fully loaded and the other unloaded, the difference is 
not more than 23 per cent. When the whole change to 
50-period two-phase tupply is made, it is proposed to 
balance up the single-phase distribution mains on the 
switchboards at the station, so that the load may be as 
evenly divided as 
possible between the Бер — 
two phases, St. Luke 
being on one phase 
and Olerkenwell on 
the other, while the 
outlying districts 
shall be two-phase. 

The length of 
trenching їп the 
northern districts 
to date is about 35 
аз . € heen 
of pipes laid 100 
miles, tbe high 
pressure and power 
mains about 33 
miles, and the low 
pressure cables 
abont 40 miler,, 
whilst the number 
of transformer 
boxes is 50. 

These districte, 
owing to their being 
chiefly of a business 
nature,. have very 
much ter vari- 
ation of load be- 
tween summer and winter than the southern districte, which 
are chiefiy residential; this is clearly shown in the load 
diagrams herewith. | 

The growth of the lamp connection and of the, annual 

t is well seen in the curves which we reproduce; the 
shaded parts.at the foot represent the power output, while 
the similar areas at the top of the last columns denote 
supply in balk to other companies. It is interesting to note 
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WANDSWORTH STATION, SHOWING WUARF AND COAL CONVEYRR. 


BATTERY ОЕ EIGHT .WATER-TUBE BOILERS, WITH MECHANICAL STOKERS. 


the extraordinary rate of increase of business; the output has 
been practically doubled each year, and the lamps connected 
(inclading a large allowance for motors) follow a similar law. 


WANDSWORTH STATION. 


Owing to the peculiar configuration of the district of the 
Wandsworth Dis- 
trict Board of 
Worka, which ex- 
tends from Rich- 
mond Park on the 
one side to the 
boundary of Cam- 
berwell at Streat- 
ham on the other, 
and . 
some densely popu- 
lated parte, Шы 
nating with в T 
built areas, difficul- 
ties arose as to the 
selection of a site 
out of many offer- 
ing. It was, how- 
ever, deemed of, the 
utmost importance 
to select one to 


—— 


ported, an 
sufficiency of water 
for condensing :рог- 
poses. and boiler 
supply could be ob- 
tained ;- both these 
features were found 
at the mouth of the 

River] Wandle, in 
which an almost constant level is maintained by means of 
the sluices and weirs, which have been made part of the 
general scheme of construction. . 

Both boiler room and engine room! ata this station are of 
oblong shape with equare ends, thus avoiding any waste space 
as at the Northern station. The main buildings are built up 
of bast stock bricks 
and cement, and the 
engine room and 
switch room are 
lined with glazed 
bricks, and flóored 
with adamant tiles, 
as at St.. Inke. 
At both stations, to 

revent the hum of 
high periodicity al- 
ternating machinery 
being too easily con- 
veyed outside, there 
are no windows in 
the side walls of 
the buildings; the 
engine rooms being 
lighted from: the 
roofs. The chimney 
is 200 feet in height, 
of hexagonal shape 
and of an internal 
diameter of 12 feet 
at the top. 

The accompany- 
ing view shows the 
buildings already 
erected, together 


= wath the coal wharf and the coal conveying 


3 gear. 
The boiler room and engine room occupy half the available 
building space, and the foundations for the future extensions 
have been partly laid in, up to the ground level. The offices and 
switch room осиру two-thirds of the site available for such 
accommodation adjoining the main building, but the obm-. 
pany is provided with ample "ec for additional offices or 
repair shops on the other-side of the River WandlP6e. 
G 
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The architect-for these buildings was Mr. C. Stanley Peach, 
F.R.I.B.A., and the contractors, Messrs. Holliday & Green- 


wood. 


The boiler room is 68 feet in width by 110 feet in length. 


On each side of the 
room there is space 
for eight boilers with 
economisers and by- 
pass flues. One side 
is now fully occu- 
pied, and on the 
other side the 
foundations are al- 
ready prepared for a 
similar equipment. 
Along the centre 
space, between the 
boilers and under 
the floor level, pro- 
vision is made for 
ash conveying gear. 

The Babcock and 
Wilcox boilers are 
fitted with super- 
heaters and Vicars 
automatic  stokers, 
and the economi- 
sers are of Messrs. 
Green & Co.'s make. 
The economiser 
scrapers are driven 
by two small in- 
duction motors. 


of about 1,000 tons. The system of coal conveyance from 
barges to the coal store differs considerably from that ad 

at St. Luke’s, the motive power throughout being electricity 
supplied through two-phase 50-period motors at 200 volts, 
The crane is fitted 
with a Hone grab; 
the weighing ma- 
chine is of Messrs, 
Avery’s self-record- 
ing make, and the 
conveyers them- 
selves are of the 
push-plate type. The 
motora are of the 
Westinghouse Com- 
pany's manufacture. 
The lifting crane, 
which, like the con- 
veyers, ia eleotrically 
operated, was 

by Messrs, Jessop 
and Appleby, of 
Leicester and Lon- 
don. The contract 
for the whole of the 
work, including the 
constructional iron- 
work, was let to 
Messrs. Graham, 
Morton & Co., of 
Leeds, and the work 


EXCITER Sets AND STEAM ALTERNATOR. was carried out by 


The feed tank is of the same construction as at St. Luke’s, 
and there are two Weir steam pumps of 4,000 gallons 
capacity per hour each, against a pressure of 150 lbs. per 


them to the designs 
and specifications of the company’s late engineer, The 
снага is capable of dealing with 40 tons of coal per 
our, 


GENERAL VIEW OF GENERATING SETS. 


square inch, but injectors are provided as auxiliaries instead 


of motor-driven feed pumpe. 


The coal store above is of exactly the same general con- 


struction as at the northern station, a 


nd has а storage capacity 


Water storage is provided on the floor above the engine 
room, with similar arrangements for water filtering as 8 
St. Luke's, to supply the make-up water, which is at present 
taken from the Southwark and Vauxhall Company's mains. 
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The engine room is 60 feet in width by 110 feet in length, 
and contains six Mordey single-phase alternating sets work- 
ing at 100 periods per second, 2,000—2,200 volts and of 
180 KW. capacity, eech driven by a Raworth Universal 
engine; these are 
installed on the side 
of the engine room 
next to the boiler 
room. On the other 
side provision has 
been made for five 
400-KW. two-phase 
50-period 2,000 to 
2,200-volt alterna- 
tore, now on order, 
to be driven by im- 
proved Universal 24 
engines, one on each D У 
side of a Mordey т 1008 
inductor alternator. 

To provide for 
the рою parallel 
working of these 
machines of differ- 
ent periodicities and 
for economical 
working at times of 
light load by the 
use of one engine 
. and alternator only, 
a G.E.C. motor 
generator, as at St. Lake's, has been provided for. 

The exciting current is provided by three Brush con- 
tinuous current compound wound dynamos, driven by Brush 
marine type cross compound engines fitted with electrically- 
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GENERATOR AND EXCITER SWITCHBOARDS, 


tanks beyond the foundations for future extensions, and is 


circulated through the condensers, which are placed in this 
case under the floor level, by means of steam-driven centri- 


fugal pumps, one of which is spare. The air pumps are also 
under the floor level 
and are driven by.a 
diac orank off each 
engine shaft. The 
condensed water is 
led off por these 
pumps by gravit 
to a tank See 
with a Weir feed 
pump, with an auto- 
matic valve admit- 
ting or shutting off 
steam according to 
the quantity of 
water in the tank, 
which lifts the water 
to a feed-water tank. 
The main switches 
for alternators, 
exciting circuit 
switches and rheo- 
stats are within the 
dynamo room, the 
current being car- 
ried by bus bars 
through the wall iato 
a dividing board 
in the switch room. To the left of this main measuring 
board are the circuit panels for the mains for Patney 
Wandsworth, Wandsworth Common, &c., while to the right 
there are 12 panels for transformer switches, controlling extra 


View oF Switch Room, SHOWING REGULATING AND TESTING TABLES, MEASURING BOARD, AND FEEDER SWITCHRBOARDS. 


controlled governors. The steam piping is similar to that 
at St. Luke’s, save that there is no cross-feeding between the 
ends of the building. The overhead cranes are of 20 tons 
capacity each and werc supplied by Messrs, Vaughan & Son. 
Circulating water from the Wandle comes into two separate 


high-tenaion transformers placed in the basement of the switch 
room. These transformers raise the voltage from 2, 000 —2, 200 
to 6,000—6,600 volts, the E.H.T. side being connected with 
the panels shown at the southern end of the switch, room, 
whence the extra-high-tension mains lead to the main dis- 
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tributing transformer etations at Olapham, Streatham, and 
Camberwell. Here the extra-high-tension is transformed 
down to 2,000—2,200 volts and delivered to transformer 
sub-stations similar to those at St. Luke's. 

As showing the 
extent of. the area 
supplied from this 
station, it may be 
mentioned that while 
Roehampton b 
Richmond Par 
Gates on one side is 
distant along the 
route of mains from 
the Wandsworth 
station 33 miles, the 
fartheat point in 
Streatham, still 
within the district 
of the Wandsworth 
Board of Works, is 
51 miles, and Clap- 
ham, by way of Bat- 
tersea, is distant 
from the station 5$ 
miles. Oamberweli 
parish, however, 
which extends 5} 


the E. H. T. and H. T. mains consist of rubber insulated 
t wo- oonduotor cables lightly sheathed with steel and taped 
over, all made and supplied by the India- Rubber and Gutta- 
Percha Company, Silvertown, while the low tension cables 
are Oallender’s jute 
and bitumen insu- 
lated, . lead - covered 
two-conduotor con- 
centric cables. For 
St. George - the -. 
Martyr the high 
tension cables are of 
Messrs. W. T. Glover 
and Co.’s make with 
paper and diatrine 
insulation and lead 
sheath, and are 
likewise of the con-. 
centric two-conduc- - 
tor type. 

The low tension 
current throughout 
the whole of these 
districts is supplied 
at 200 volte, and the 
change from 100 ~ 
to 50 —.is already 
commenced. It was 


| 
| 
| 


miles from north to decided to distribute 
south, and 2} miles STEP-UP TRANSFORMER SWITCHBOARD, AND ExTra-HIGH-PRESSURE (6,600 VOLTS) current as single- 
from east to west, SWITCHBOARD. phase in the Wands- . 
has ita extra-high- - worth district, where 


tension distributing station at a distance of no less than 104 
miles from the Wandsworth station, while the extreme point 
in St. Olave's parish is 184 miles away, and is within the 
comparatively short distanoe of 2} miles of the City Road 
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hardly any demand for power is likely to arise, balancing the 
lighting load as evenly as possible between the two-phase 
primary conductors, while in Northern Oamberwell, Ss, 
George-the-Martyr and St. Olave, Southwark, where 
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ENcLOSED HiaH SPEED ENGINES AND Нісн Pressure Dynamos FoR ELECTRIC Traction AT Ногі. (See page 449.) 


station, from which, however, several geographical and special 

local conditions at present prevent ita obtaining a supply. 
The mains throughout the whole of the Wandsworth 

and Oamberwell Districts are drawn into cast-iron pipes; 


considerable power may be required, the mains have been 
laid for a two-phase supply for both lighting and power. 

In the Wandsworth, Oamberwell; and Southwark districts, 
the length of trenching and reinstatement to date amount to 
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about 75 miles, the length of pipes laid in to over 150 miles, 
high and extra-high-tengion'cablesto nearly 50 miles, and the 
low:tensionjcable to over 52 miles. With the higher voltage 
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WANDSWORTH Station: LOAD AND PRESSURE DIAGRAMS, 
SUMMER AND WiNTEB, 1899. 


on secondary mains, the number of transformer boxes for the 
much larger area is about the same as served from the City 
Road station, namely, 50, with three extra-high-tension con- 
verting and distributing stations above ground. 

In t southern districts the Saturday night loads are 
generally the highest of the week, and as many private 
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LoAD DIAGRAMS, NovEMBER 30TH, 1899. 


City Road output in kilowatts; Wandsworth output in amperes 
(at 2,100 volts). 


residences are connected to the mains, a fairly large load is 
obtainable on Sundays, thus strangely contrasting with the 
St. Luke’s station, where the Saturdsy and Sunday loads 
are very small. | 

Representative load diagrams for two days each in mid- 
summer and mid-winter are given above for Wandsworth, 
as well as a diagram showing City Road revelling in dense 
fog, while at Wandsworth the load is almost normal. 


NEW STEAM DYNAMOS FOR ELECTRIC 
TRAOTION AT HULL. 


On the opposite page we give a view of two generating seta 
recently installed in the Hull Corporation Tramway power 
atation. 


The engines, which were built by Меватв. W. Н. Allen, Son 
and Co., are of the enclosed high-speed tandem compound 
type, having three cranks at 120° actuated by three pairs of 
tandem cylinders, the high pressure cylinders being placed 


solid rings, and all the pone are made straight so as to bo as 
short as possible, and self-draining. | 
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ce н ara пишу a cast-iron trunk with 
in istanoe pieces, having a special arrangement 
of bush in the bottom of the distance Piece, by which the 
water is prevented from finding its way into the trunk, and 
the oil is prevented from working up into the cylinders. 
The trunk is fitted with three hinged doors at the front 
ess n m ae te and e doors at the 
„ 80 that the worki of the ine are 
accessible, The trunk is гешу stiffened Шон to alloy 
the door at the front to be made as above described without 
causing any undue weakness ; this point is one of some im- 
portance, ав а not unusual complaint against engines 
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HIGH AND Low PRESSURE INDICATOR DIAGRAMS. 


having enclosed working parts is that on account of the 
trouble of opening the bolted doors the moving parta are not 
easily accessible. 

The whole of the working parts are made of mild Siemens- 
Martin steel, and the pins for the orossheads of a specially 
hard and tough steel. 

The eccentric sheaves are forged solid with the shaft, and 
have straps of cast steel. All the bearing surfaces are 
unusually large in order to ensure that the engine will run 
steadily and without giving trouble at all and loads. 
The crankshaft is made 7 inches diameter at the end farthest 
from the dynamo and 8 inches at the dynamo end, where the 
maximum turning moment has to be transmitted. An 
additional large bearing is provided at thia end of the shaft 
to carry the weight of the armature without any appreciable 
amount of wear, so that the armature can be kept truly 
central with regard to its field. 7 

The main bearings and big ends are all lined with white 
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metal, the shells of the bottom half of the main bearings 
being made of cast-iron and the cape of steel. 

The engine is fitted with a system of forced lubrication, 
the oil being forced to all the working parts by means of a 
special valveleas oil pump worked from one of the eccentrics 
under an average pressure of about 25 lbs. per equare inch. 
The result is that the mechanical efficiency of the engine is 
very high, being about 92 per cent. 

e governor is of the crankshaft type, and works on a 
throttle valve, the maximum variation of speed being not 
more than about 2 per cent. The governor is capable of 
being regulated by hand when running, so as to give a 
variation of 5 per cent. in speed above or below the normal. 

The dynamo, of Messrs, Thos. Parker’s make, is designed 
for an output of 460 Kw. at 270 r.p.m., the pressure being 
2,250 volta. The machine is of the four-pole type, and the 
armature is series-wound, so that only two sets of brushes 
are required; these are placed on the underside of the com- 
mutator, and are adjusted by means of a hand-wheel and 
rod, which passes through one of the pillars supporting the 
guard-rail. The armature is wound with Eickemeyer coile, 
the patent for which in the United Kingdom is owned by 
Messrs. Thos. Parker, Limited. The field magnets and 
outside bearing are fixed in massive sole - plates built 
into the foundations; the field magnet frame is cast in 
two pieces divided in the horizontal plane, and the end 


bearing, which has been designed in a very liberal manner, 


is made to swivel во as to ensure good alignment, and can 
be removed without lifting the armature out of place or 
unsetting the pedestal. The armature shaft is provided 
тп a solid forged coupling for connection to the engine 


t. | 

The first of these machines was started up on September 
15tb, 1899, and was thrown on to the mains the next day. 

The following are the results of the official trial of one of 
the sets :— | 

Average indicated horse-power, 706. 

Average electrical horse-power,6237.  - 

Total overall efficiency of engine and dynamo, 88 4 per cent. 
Total Ibs. of water per hour, 11,870. 

Steam per І.н.р. per hour, 16:8. 

Steam through cylinders, 16:57 Ibs. per 1. P. per hour. 
Steam through jackets, 234 lb. per 1. H.. per hour. 
Steam per 2. H. P. per hour, 19 lbs. 

Average vacuum, 26 9 Ibs, 

Average pressure of steam, 140 lbs. 

Average revolutions per minute, 262. 

Average pressure, 2,254 volts. 

Average current, 206'4 amperes. 

It will be noticed that the average efficiency of the 
combined set is very high, although it was not quite fully 
loaded at the time of this trial. 

The combined indicator diagram shown has been worked 
out on the principle enunciated by Prof. Osborne Reynolds 
in his paper on engine trials, published in Vol. 99 of the 
minutes of the Proceedings of the Institution of Civil. Engi- 
neers. In this diagram, each of the indicator diagrams is 
set back into the clearance е through a distance equal to 
the volume of the steam shut in at compression at each 
pressure, во that the expansion line is strictly comparable 
with the saturated steam curve shown, It will be seen that 
there is a considerable amount of steam missing at admission 
to the high pressure cylinder; this is probably due to the 
steam supplied being wet, on account of the fact that the 
steam pipes were not properly lagged at the time when the 
trial was made. 

The effect of the high preesure jacket in re-evaporating 
the water is very marked; this diagram would indicate that 
if the engine was supplied with perfectly dry steam, con- 
Biderable increase in economy might reasonably be expected. 


XXX Rays ?—It was stated in a seaside Town Council 
last week that the arc lamps on the sea front were perfectly 
blue! The author of this remark admitted that he observed 
the remarkable effect late at night, bat declared that a dozen 
of his friends saw it at the same time, and they could not all 
be wrong! Another critic agreed, but said he generally saw 
them purple, and thought it might depend on the time of 
night. Whether the lamps were of the doable or single type 
was not stated. 


NEW COMPANIES REGISTERED. 


Ingram & Kemp, Limited (65,249.)—This company 
was registered on March 5th, with a capital of £30,000 in £1 shares, 


; à manager 
Harcourt Ashford, 39, Waterloo Street, Birmingham, chartered 
accountant; Henry F. Farrow, Beaufort Road, Gravelly Hill, Bir- 
mingbam, incorporated accountant ; Harold d. Vernon, 113, Leonard 
Road, Handsworth, Staffs., clerk; and William Johnson, 36, Waterloo 
Street, Birmingham, solicitor.  Olifford W. Kemp is the sols 
director, and may retain office for life. After bis death or resigna- 
tion, the number of directors is not to be less than three nor more 
than five; qualification, £500; remuneration as fixed by the 


Lane House, Cannon Street, EK. O., cal 
14, Osborne Road, Stroud Green, N., clerk ; P. В. Pearce, 9, 

Street, W.C, licensed  victusller; J. B. Reiner, Oholmondeley 
Cottage, Richmond, Surrey, gentleman; H. Vroom, jun., 97, Gower 
Street, W.C., civil and g engineer; R. Pastorelli, 4, Grosvenor 
Villas, Gunnersbury, gentleman; and H. Howard, Lansdowne, 8:. 
Helen’s Road, Hastings, gentleman. The number of directors is not 
to be less than three nor more than seven. The first are G. L. 
Adams, W. В. Jerome, Н. Н. Howard, В. Pastorelli,and Р. В. 
Pearce; qualification, £10; remuneration £10 each per annum. 


Hands, Limited (65,285).—This company was regis- 
tered on March 8th, with a capital of £50,000 in £1 shares (10,000 
preference), to acquire the business carried on at Garlick Hill, 
Hatchet Court and Snow Hill, London, as " Albert Hands,” the 
business carried on at Garden, London, as W. T. B 
and Oo,” and the business carried on at Birmingham as “ 
Davis,” and to carry on the business of art metal workers, electrical 


The number of directors is not to be less than three nor more than 
six. The first are Albert C. Hands, William T. spes Одагы Davis, 
George Hands, Ber. H. Jenkinson, and one other to be ap 

the Law Guarantee and Trust Bociety, Limited; qualifica 6500; 
remuneration as fixed by the company. Registered office, 21, Garlick 
Hill, EO. 


CITY NOTES. 


— aa 


The South London Electric Supply Corporation, 
Limited. 


Tux directors’ report for the year ending December 31st, 1899, pre- 
sented at the meeting of shareholders held yesterday, reads аз 

follows :— 
"In making their annual report the directors have to state 
that the extensive works at Bengaworth Road, Loughborough 
large steam alternator 


roving. satisfactory. When the works were approaching com- 
balken inthe early autumn of 1899, the directors were able to com- 
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business of the corporation begins. Atthe present time, electricity 
is being supplied to the equivalent of 26,688 lamps of 8 oP., and 
applications have been signed for 3,185 more. In addition to this, 
corrent is being supplied temporarily to a supply company in an 
adj ning district. The board have applied to Parliament for 
powers to supply electricity in that portion of Lambeth north of and 
inclading the Westminster Bridge Road, that of the parish in 
fact which was not included in the Lambeth Lighting Order of 1892. 
A petition for admission into that district of this corporation’s 
system has been signed by many of its residents, and the decision of 
the Board of Trade is shortly expected. This area, саре, 
amongst others, Westminster Bridge Road, Waterloo ; 
Belvedere Road, York Road and Commercial Road (Lambeth), 
cin readily be supplied from the existing station, and if powers are 
obtained, the new area should prove a valuable additional source of 
revenue. There appears to be a growing demand for current to be 
used for motive power. At present there are a number of motors on 
circuit and applications are to band for more ranging from } to 16 НР. 
The dust destructor has been at work some 10 weeks, but the full 
quantity of ash-bin refuse which it is capable of consuming has yet 
to be supplied under the Lambeth Vestry's contract, which comes 
into operation at the end of thie month. No difficulty has been өх. 
perienced in destroying all the refase obtainable. A reference to the 
acoounts will show that they have been drawn up in the form pre- 
scribed by the Board of Trade, the net revenue account exbibiting a 
profit of £295 0s. 6d., which has baen carried into the general! balanoe- 
sheet. In accordance with the articles of association, two of the 
directors, Bennett Fitch, Esq, and Captain E. Ironside Bax, retire, 
bat, being eligible, cffar themselves for re-election. The auditors, 
Messrs. Price, Waterhouse & Oo., also retire, and being eligible, offer 
themselves for re-election.” - 


The Bournemouth and Poole Electricity Supply 
Company, Limited, 


Тнв report to be prerented to the meeting at Winchester House, 
E. O., on Monday, March 19th, at 2 o'clock, reads as follows:—'' The 
directors beg to submit their. report and statement of accounts for 
the year ended December 31st, 1899. The whole of the undertaking 
of the Bournemouth and District Electric Supply Oompany, Limited 
(ia course of voluntary liquidation), has now been vested in the 
company. Expenditure has bsen incurred during the year on 
eapital account in ect of the Bournemouth Provisional] Order, 
1890, particulars of which are given in capital account No. 4. The 
agreement, dated November 6th, 1899—duly confirmed and adopted 
by the shareholders—for the purchase of the interests of the County 
of London and Brush Provincial Electric Lighting Company, Limited, 
in the Richmond (Surrey) Blectric Light and Power Company, 
Limited, has been carried out. The balance of the authorised share 
capital of the company was issued to the shareholders in Dacember 
last, and the premiums received therefrom, after deduct- 
ing the expenses of issue, have been carried to reserve. 
The balance from revenue account, together with the balances brought 
forward from last year, amount to £8,993 8s. 7d., from which must be 
deducted interest charges, depseciation, &c, leaving the sum of 
£6,799 13;. 5d. to the credit of the net revenue account. Oat of this 
sum the fall year's dividend on the preference shares (first issue) has 
been paid, and the directors now recommend the payment of a divi- 
dend on the ordinary shares of the company (first issue) at the rateof 
b cent., less income-tax, fer the year ending December 3186, 
1899. These payments sbsorb £5,510, leaving a balanoe of £1,289 
13s. 5d. to be carried forward. The equivalent of 44 096 8-c P. lamps 
were connected to the company's mains in Bournemouth at 


December 3 ist last, showing an increase of 10,364 8 c P. lamps for the 


year, and applications representing a further 681 8 OP. lamps 
were then awaiting connection. Terms have been arranged 
for the supply of power for a period of years to the 
Poole and 

purpose of working the tramways between Bournemouth and Poole. 
A provisional order for the Borough of Ohristchurch, and the districts 
ofthe Urban District Council of Winton and the Rural District 
Council of Christchurch, was granted to the company by the Board 
of Trade, and confirmed in the last Session of Parliament. The 
Richmond (B гтгеу) Electric Light and Power Company, Limited, has 
declared a dividend upon its ordinary shares at the rate of 4 per cent. 
per annum, in respect of the year ended December 3186 last. Of the 
revenue received from the Richmond undertaking, the sum of £2,400 
has been applied to reduction of the cost of purchase in respect of 
interest and dividends accrued at the date of purchase. The retiring 
directors are Me. F. E. Savory and Mr. R. Percy Sellon, both of 
whom, being eligible, offer themselves for re-election. The auditor, 
Mr. R. H. Marsh, also retires, and offers himself for re-election.” 


— — —— — 


Alliance Electrical Company. 


Tum annual general meeting of the shareholders of the above com- 
y was held on Thursday last week at Winchester House, Mr. Gorge 
Verity presiding. In moving the adoption of the report, he congratalated 
the shareholders upon the successful result of the year’s trading, and 
‚ upon the satisfactory condition in which the company and its affairs 
now atood. Biace the report had been published the attention of the 
directors had been called to the pcasibility of legal difficaltizs arising 
it the whole profits of the business from February let, 1899, to 
February let last were treated as profits available for dividend. 
the purchase agreement it was stipulated by Veritys, Limited, the 
vendors, that tho sale should take effect as a going concerp, and Con- 


ict Electric Traction Oompany, Limited, for the 


sequently that all proåts from February 1st, 1899, should be available 
for dividend on shares in this company, and the acsounts had been 
made up on that basis. There was, however, some doubt if that 
could be done, and while the doubt existed the directors felt 
that the company ought not to take any course which 
would expose them to legal obj:ctions later on. The result 
would be therefore that the ordinary shareholders instead of 
a dividend at the rate of 10 per cent. from February let, 1899, coul 
only get a dividend at that rate from the end of Jaly, while for the 
other period they would have to be content with interest upon the 
purchase money at the rate of 5 per cent. The directors proposed 
to apply the amount not divisible, viz , £2,059, in entirely writi 
off the prelimioary expenses of the company — £2,017 — an 
tte balance of £41 for the patterns account. With regard to the 
£10,300 cash at bankers and in hand, and with partly represented 
capital unemployed, he would call their attention to the fact thet in 
the prospectus i¢ was proposed to open up another branch in Edin- 
burgü to cope with the electric lighting business there and in the 
Nortb, for which additional capital would be necessary; while it 
was anticipated that further capital would Ъз required for the 
extension of the business in connection with motive power. The 
latter, which comprised such a widely diversified field, the com- 
y intended to pay the utmost attention to—-electric motors, 
and the uses to which they could bs put, not only. for the 
more important services of power distribution, but aleo for the 
many minor applications w they could be profitably em- 
ployed in town or country houses. They anticipated that as the 
advantages of electric motive power became better known the com- 


pany would erect few important installations in London, and 


certainly hardly any in the country without the use of one or more 
motors for some pu or other. They had in their showrooms 
st Regent Street several motors at work operating different usefal 
apparatus. They thought that in the future their surplus capital 
could be profitably utilised in the direction of increased business in 
connection with motive power, and as the present seemed an un- 
favourable opportunity for opening a new branch in the North 
of England, the directors had decided to sit tight on the company's 
money bags. The possession of the capital would give them greater 
strength all round and enable them to avail themselves of many 
advantageous opportanities of adding to their profits which otherwise 
they might have to pass by. In connection with the Exhibition now 
being organised in Regent Street, where wireless telegraphy, Rö atgen 
rays, and the latest developments in кроша and electric power 
would be shown in айдың ро; they also hoped to introduce to the 
public some new developments in connection with the use of the 
electaic current, which should produce further profitable work for the 
company to undertake. 

Mr. J. Br. w W Corzs seconded the motion, which was agreed to. 

Subsequently a resolution wai passed to split up the £10 ordinary 
shares into £1 shares. 


Metropolitan Electric Supply Company, Limited. 


Оң Tuesday last the annual meeting of this company was held at 
Winchester House, B.O., Mr. W. H. Oripps presiding. 

In moviog the adoption of the report and accounts, which appeared 
in the ErnzoTrRICAL Review last week, the OnHAIRMAN said that the 
capital ed by tbe company at the end of 1898 was £993,000, 
and at the end of 1899 £1,244,000 —increase over £250,000. This 
had been expended chiefly on the new station at Willesden (£141,000 
and upon the laying of new low pressure mains (about £110,000. 
The expenditure was expected to lead to very considerable economy. 
As to the economy of the Willesden station there was no doubt, and 
the economy of the low pressure mains would result in their 
able to remove the house transformers after a while, so as to get ri 
of what had been а source of great waste—nearly 50 per cent.—of the 
eleotricity produced. It was their intention to make this change 
throughout. The total received on the credit side during the year was 
£281,000, of which £106,000 represents the balance of the shares 
issued to the founders in exchange fortheirs. The remaining £125,000 
was the issue of half of the new debentures. The old debentures 
were issued at 44 per ceat. and the new at 34, and the price obtained 
in the market was 97, which spoke well for the financial condition of 
the company. It would be necessary almost immediately to issue 
the remaining £125,000 debantures to meet immediate wants, 
thongh they might not get so good price as last summer, because of 
the unfavourable time of issuing. In regard to the revenue, the 
units sold in 1898 were 6,800,000 and in 1899 8,300,000, and increase of 
14 millions. The revenue in 1898 was £146,000 and in 1899 
£173,000 —increase for the year £27,000. The iocrease in the units 
sold and revenue were both relatively higher than in апу year of the 
company’s existence. The units sold would represent double the 
amount in three years. They sold last year double the amount of three 
years ago and the revenue was double what it was 4j years ago, а most 
satisfactory increase. As regards expenses, in 1898 they spent 
£111,000, and in 1893 £125,000—an increase of £14,000. To а certain 
extent he could not help regretting that the increase was во large, but 
the reason admitted of easy explanation. It included no less than 
£10,000 increase in cost of coal. First they had to use а larger 
quantity than in 1898 owing to the increased supply ; secondly, the 
price of coal was higher, although they had made contracte for the 
supply of coal before the price rose to its present figure. But the 
chief reason of the increase was the difficulties under 
which they were working during the year. They had the greatest 
trouble to keep up the sepply, and rather than that the supply should 
fail totally they did all they could to use forced draught to keep the 
engines properly supplied. That meant а large consumption of coal. 
Now they were in comparatively easy water, and hoped fora great 
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economy in coal consumption in consequence. Repairs had been 
somewhat heavy, but this aroge from the same cause, паш, 
they had to work at high pressure all the way through, 
and had no time for keeping the boilers clean, and so on. 
Parliamentary charges were high for 1899, but for 1900 they would be 
considerably less. Nearly every year the company had had to fight 
for its existence. Depreciation was added to by £18,000, this being 
considered the right ваш to put by under the circumetances. 
Deducting the working expenses and the depreciation sum, there 
remained £53,000 which was £12,000 in exoess of 1898. £25,000 had 
been paid in interim dividend and other expenses, and there x »mained 
for division £25,666. They proposed declaring 5 per cent. on the 
shares, and carrying over £4,400, which was £3,000 more than 

Considering the difficulties under which they bad worked, 


ed to say that 


the strengthening of 


After 
addition of new directors, e chairman made 


applied to the magistrate for the enforcement of various penalties. 
The magistrate’s jadgment, which the chairman read to the meeting, 
showed that the board and officials had done their bst to get every- 
thing ready in time, and he only imposed a fine of 26. 6d. instead of 
£5 а day. The board thought it right, however, thet those who had 
suffered and been put to expense should receive some proper com- 
pensation, and they allotted a certain sum of оиу which was 
divided proportionately to meet them in a reasonable and fair manner. 
Bome of their men had been called out as reservists, and they were 
doing their duty by them and their families. 

Bir Jamus PERDEB seconded the adoption of the report. 

5 Oonwar BrsHoP and YouNG asked various questions, and 
reply, 

The ОнлтвмАн said that the Westmioster Company had an entirely 
different method of supply, v.s, continuous. The Metropolitan 
nid a alternating, and he only wished they bad been able to start 
with continuous current 15 years ago. They would have been able to 

se with the great waste in house transformers in their district, 
and would have had reduced coal cost. They were now laying down 
the necessary mains for supplying the continuous current in most of 
their districts, and that would lead to saving. It would have been 
quite impossible or rainous when they started ; the other companies, 
with their district all around them, could do so with onse. 
The supply of the City of Liverpool was not to be compared with 
the Metropolitan with its half i 
different stations. 


ducted by themselves. The Metropolitan were very 
petitors with the Oharing Oroes Oompany, and that was why they 
tried to get the porvers for lighting the Oity. 
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ments regarding the Willesden works. As the works only 
started to supply on December 15th, they only had a 
fortnight's run last year. From that time up to the де they had 
а no ео hitch of map As in the works. Piping aired 9 
were working upon y a new system—they to 
thelr cables 6 or 7 miles Toto London, with ап ionumerable number 
of joints—this did great credit to their engineers. They had bad 
some slight minor troubles, such as hot bearings and things of that 
kind, but these had all been got over, and st the present time the 
engines are working satisfactorily. They had there at present three 
1,500 xw. sets, which gave them 7,500 Hp. available and working. 
For next winter they would have an additional 2, 500-H. p. set, m 
10, 000. H. ., but this was only a small part of the capacity of the 
Willesden station. As the business expanded they bad any amount of 
room, the works being designed for flve other sections of the same 


The report was unanimously adopted, the retiring directors and 
ан теор. шн кошу тое Oc ADAE given to the board 
an А 


The great interest which has been directed towards this company 
impels us to reproduce the above carves, which were exhi 


all the stations since the шр started working. The marked 


pizo as the present one. In regard to the difficulties of supply, 
these all arose from the same cause; they made e eff 

get Willesden ready in time, and thought they had a mar 
nine months, bat owing to the failure of some contractors to deliver 
work at the right moment they found themselves in the middie of 
Ostober short of current, but only tos very small amount. Only 
one-tenth of their customers were affected, and mot of them only 
fora very short period. Most of their customers did what they 
could to help the company by burning as little as possible, but a fow 


The Richmond (Surrey) Electric Light and Power 
Company, Limited. 


Tum report to be presented to the shareholders at the general 
meeting at the offices, Moorgate Oourt, Moo Place, . O., on 
Monday, March 19th, at 12 o'clock, reads:—" The directors beg to 
submit their report and statement of accounts for the year ended 
December 31st, 1899. The capital account shows an expenditure 
during the year of £8,620 5s. 4d., chiefly upon lands, machinery and 
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mains, making to December 31et last a total sum of £59,866 9s. 4d. 
The balance to credit of the net revenue account, including the 
balance brought forward, and after payment of interest charges and 
reserve for depreciation, is £1,522 8s. 6d. Oat of this sum the 
directors recommend the payment of a dividend on the ordinary 
shares of the company at the rate of 4 per cent. for the year, 
less income-tax, which will absord £1,211 80. 6d, leaving 
a balance of £311 to be carried forward. The equivalent of 
14,256 8 с.р. lamps were connected to the company’s maine 
at December 9186 last, showing an increase equivalent to 
1,904 8-c P. lamps connected for the year. The Oounty of London 
and Brush Provincial Electric Lighting Compauy's interests in the 
company have been taken over by the Bournemouth and Poole Elec- 
tricity Supply Company, Limited, to whom the company is now 
indebted for the amount of its loan account. The eum of £850, 
received from the Oounty of London and Brush Provincial Electric 
Lighting Company, Limited, in respect of an option over the unissued 
share capital of the company, has been appropriated to writing off 
the suspense account. A substantial reduction is to be made in the 
рее сиге, and in the charges for meter rentals on and after 

3186, 1900. Mr. Aymor H. Sanderson and Mr. R. Percy 
Ballon have been appointed directors of the company. The retiring 
directors are Mr. A. H. Sanderson and Mr. В. Percy Sallon, who. 
being eligible, offer themselves for re-election. Theauditor, Mr. R H. 
Marsh, aleo retires, and offers himself for re-election.” 


Barcelona Tramways Company. 


Tum directors’ report for 1899, to be presented to the meeting in 
London on 21ꝛ inst., states: 


That the traffic receipts were 288,231, and sundry receipte £998, making 
£89,282. Deducting revenue charges, there is a balance profit of £5,132, with 
balance brought forward making #5 219, out of which the directors propose to 
apply £4,000 in payment of a dividend of 2 per cent., or 4s. per share, carrying 
e number of passengers carried was 21,736,264, compared with 
14,801,528 in 1808. The traffic receipts were, from animal traction, £40,802, and 
from electric traction (part of year only), £47,482, together £88,284, an increase 
of £26,488. The working expenses in [Spain and in England, including 
a loss of £7,850 on exchange, but excluding debenture and pre. 
ference share charges and interest, amount to £66,018, against £55,857 
an increase of £10,182. To this, however, the directors have added the loss of 
25, 413 on the sale of 486 mules, making the total expenses £71,431. The loss on 
exchange amounted to £7,850, against £2,418, owing solely to the increase of 
income, the rate itself having been slightly more favourable. To cover the cost 
of the conversion of the company's lines to electric traction, and to provide 
additional electric motor cars, the balance of the preference shareg—namely, 
£'10,000—and £48,100 of the 44 per cent. debenture stock were issued. The ex- 
pensa о the issue of debenture stook and 7,000 preference shares and the 

of cost of cars broken up and sold, in all £'4,684 128. 4d., have been 
placed to a suspense account, against which have been written off balance of 
premium on new shares, £8,508, and the £8,000 received for the option of purchase, 
together £11,506, leaving a balance of £8,074 to carry forward in suspense. The 
rev nue of the Ensanche Company, although somewhat in excess of that for 
1898, has, wi h the balance brought forward, not 2 sufficed to cover working 
expenses, plus service of bonds, and the year closes with & debit balance of 
about £60. Permission to adopt electric traction on the Ensanche system will, 
it is hoped, be soon obtained. Electric traction commenced on January 26th, 
1899, with five cars, was increased during February to 10 cars, and then 
gradually up to 73 in November, which is the number now running. In addition 
to the 85 motor cars originally estimated as sufficient, 40 more are expected to be 
running within the next few weeks. Mule traction will then entirely cease. 


Norwich Electric Tramways Company. 


AT the annual meeting of this company, says the Ratlway World, 
the following statements were issued in to the company's 
lines which are now under construction : — 


Since the last ordinary general meeting was held on April 28th, 1899, further 
ess in the construction of the tramways has been made, but owing to 
unavoidable delays it was found impossible to complete them last autumn, as 
had been hoped. Nearly the whole of the permanent way (19 miles) is now 
completed. The overhead work is мее rapidly and satisfactorily, and 
there seems to be shal PODIUM that the contractors will fulfil their promise 
and complete this work by April 1st. At the power station work ів in an 
advanced stage, the first of the engines is to be tested under steam to-day, and 
there is little doubt that the power station will be entir -ly completed by the 
time it is required, namely, by April 1st. Twenty out of 40 motor cars are on 
the ground and ready to run, and it is expected that the balance will be 
delivered during the month. Should the contractors finish their work as per 
contract on April lst, there should be no difficulty in having the lines in full 
operation by the end of the month. The company has expended to date about 
£997,600 on tramways and street improvements, and about £76,000 is now due 
or farther work done. 


The Eastbourne Electric Light Company, Limited. 


Tam directors’ , submitted to the meeting held at Eastbourne 
on Monday, 12th inst., reads as follows :— 


The shareholders have already been informed that the sale of the company's 
undertaking and works was duly completed on January Ist last, in accordance 
with the contract entered into with the Corporation in April, 1899. As a trading 
concern the company ceased its operations on December 81st last. The 
directors are arranging for the prompt realisation and distribution of the assets, 
with the view of winding up the company as quickly as possible. But it is 
necessary, in order to oom an with the statatory obligations impone upon the 
company by the Electric Lighting Acta, to prepare and submit to the share- 
holders the annua! accounts for the year ended December 81st, 1899, and these 
are subjoined. The accounts show that the company has maintained the 

rogressive success which has attended its operations in pest years. 
The gross profit made for 1899 was £6,077 в. 2d. The rporation 
having agreed to refund the company all capital outlay made during 
1899, it was unnece to debit revenue account with depreciation. 
The net result із that after providing for all interest on debentures and preter- 
ence ahares to December 318%, and for the interim dividends paid in 1899, a net 
profit for the year af £5,004 128. 10d. has been rea'ised. Out of this the directors 
рове that a dividend of 20 per cent. for the half-year ended December 81st 
fast (making with the interim dividend paid in August £12 10s. per cent. per 
&onur),free of inoome-tax, be paid on the ordinary share capital of the com- 
pany. The estimated increase in the company's revenue, made on the 
negotiations for the sale of the undertaking to the Corporation has been amply 
j and the town may congratulate itself upon having secured a luorative 
and unable concern. The depreciation and reserve funds speak for 


themselves, but the directors point out that the balances to the credit o 
these funds have been largely absorbed in the over expenditure on capital 
account, and they are not therefore wholly available for distribution. There 
has already been distributed amongst the shareholders £20 on account of every 
£10 share fally paid, and £10 on account of each share upon which £5 has been 

aid. The result of the sale of the company’s undertaking, as promised by the 
ast annual report, has thus been secured to the shareholders. The directors 
have in preparation an approximate statement of the ultimate financial position 
of the company after all assets have been realised and liabilities settled. It is 
hoped that the sbareholders will be well satistied with the contents of the state- 
ment, which will be in their hands prior to theannual meeting. 


At meetings held on 12th inst. the report was adopted, the cbair- 
man, Mr. G. Boulton, remarking upon the excellent results obtained 
during the years working. Hesolations were pased «voting £300 
remuneration to the directors for the year, £1,000 as compensation to 
the manager and secretary (in addition to £2,000 paid by the Oor- 

oration), makiog altogether £8,000 to be divided, £2000 to Mr. 
ilkinson, and £1,000 to Mr. Towner (secretary). £1,000 was voted 
to the directors in recognition of their services to the company; £150 
was voted for division among 17 men in the company's employ, The 
necessary resolutions for winding up were passed, Mr. Towner being 
appointed liquidator, 


The Pontypool Electric Light and Power Company, 
Limited. 


Тни directors’ report passed at the meeting held at Pcntypool on 
March 8tb, reads as follows :— 


The directors beg to present to the shareholders a statement of the accounts 
of the company, together with the position of the undertaking at the end of the 
year 1893. During the year the mains of the company have been extended to 
the Town Hall, and the directors have free-wired that building, and made some 
further extensions on the premises of existing customers. The directors have 
entered into а contract with the Urban District Council to supply and maintain 
віх arc lamps within the company's compulsory area. As will be seen from the 
accompanying account, the running of the station for the year ending December 
815%, 1899, after carrying а sum of £100 to renewal account has resulted ina 
profit of £675 14s. 10d., which, after deducting debenture interest amounting to 
£214 45. 8d., and adding the balance carried forward from last year, leaves а net 
profit of £474 14s. 4d.; of this the directors recommend that a sum of £50 be 
carried to the reserve account, that а sim of £150 be carried to the debenture 
redemption account, that a dividend of 5 per cent. be paid on the paid-up 
capital of the company, and the balance of £12 18s, 4d. be carried forward to 
next year. Mr. Howell having retired from the board, the directors elected 
Mrs. Clara A. Pegler a director іп his stead. As it would be Mr. Howell and Mr. 
Ford's turn to retire from the board, Mrs. Pegler and Mr. Ford do so in acco-d- 
ance with the articles of as«ociation, but are eligible for re-election. The 
auditor (Mr. H. H. Haden) retires, but is also eligio!e for re-election. 


The Potteries Electric Traction Company, Limited. 
Tm directors’ report to be presented at the meeting to be beld st 
Donington House, Norfolk Street, Strand, W.O., on Monday, March 
19th, a£ 2 o'clock, reads as follows:—'' The directors beg to submi: 
their report and statement of accounts for the period from November 
2186, 1898, to December 31st, 1899. The prospectus of the company 
was issued in November, 1898, and 20,000 shares and 
20,000 5 per cent. cumulative preference shares of £10 each were 
allotted. The tramwaysof the North S‘affordshire Company, about 
6j miles, were opened for working by electricity on May 16 h 
last, and since then vatriqne sections of the extension 
tramways, about 6 miles, have been opened for trafflo. 
The construction and equipment of the extension tramways and 
light railways are being pushed forward as rapidly as possible, А ріал 
accompanies this report showing the extent of the lines open for 
traffic, and the state of progress made in the constraction and equip- 
ment of the remainder. The total capital expenditare at December 
31st, 1899, on account of construc'ion of the permaneat way and 
electrical cquipment of the Potteries Extension Tramways and 
Potteries Light Railways including cost of Parliamentary powers snd 
Журш erty expenses, amounted to £275,085 18s. 94. ‘The company 

olds £73,400 first mortgage debenture bonds, £30,100 second 
mortgage bonds, 1,933 prefe er c and 11,542 ordinary shares of the 
North Staffordshire Tramways Company, Limited, being 96 €5 per 
cent, of the issued preference shares and 96:18 per cent. сї the issue i 
ordinary shares of that company and all the issued debentures with 
the exception of £20,000 first mortgags bonds. The directors propos: 
to offer for subscription 2125.000 44 per cent. debenture stock, part 
of an authorised issue of £200,000. The gross profite for the period 
covered by the account amount to £20,884 8s. 114, including tbe 
amounts received from the North Staffordshire Company for divi- 
dends and interest on the shares and debentures held by this com- 
pany and in respect of the working agreement. After deducting all 
expenses с ble to revenue, there remains a net profit of 
£10,949 16s. 3d. This amount the directors propose should be 
applied as follows, vis. :— 


To provide for dividend on cumulative preference shares from 


August 15th to December 3:st, 1899 ай - Ms .. £8,750 0 
» repayment to British Electrio fraction Company of amount 
advanced for dividend on cumulative preference shares to 
August 15th, 1899, and income-tax thereon is Же .. 6888 6 8 
„ transfer to the credit of a depreciation fund ks T ee 500 0 0 
» be carried forward to the next account es vs АР 866 9 7 
£10,949 16 8 


Until a larger propor oe of the lines is completed and opened for 
traffic it will not be possible to wok the system with greater economy 
and efficiency, but the directors consider the results of the electrical 
working sati:factory and кошы hav ag regard to the fact that 
during the whole period the system has been in a state of transition 
and incomplete. With a view to remove the complications of 
косса aridus out of the agreements made by the North Stafford- 


454 


THE ELECTRICAL REVIEW. 


[Vol 46. Жо. 1.1€4, Manch 16, 1900. 


shire Tramways Company prior to the formation of thie company, 
the directors have made sn agreement under which this company 
will collect all the traffic receipts, ard will pay all the expenses in 
respect of the working cf the North Staffordsbire Tramways as from 
January 106 last, in ccnsideration cf the payment by this company of 
the debenture charges snd a fixed dividend on the shares of the 
North Staffordshire Company. This sgreement will be submitted to 
the general meeting for approval. The directors retiring this year 
are Mr. Emile Garcke and Major T. E. Pilkington, who are eligible 
for re-election. Messrs. Bourner, Bullock & Co., the auditors, also 
retire, ard cffer themselves for re · ele c: ion. 


I. IKhILITIES. 
To share capital: 


Authorised and issued £ md £ s. d. 
20,000 5 per cent. cumulative preference 
shares of £10 each, fully paid Е 200.000 0 0 
20, (00 ordinary sbares of £10 each, fully paid 200, C00 0 0 
400,000 0 0 
„ Temporary loans on security of first mortgage 
debentures of the North Statfordshire Tram- 
ways Company, Limited - 
Lloyds Bank, Limited .. "E e 22,000 0 0 
The British Electric Traction Company, 
Limited .. " PES se fs .. 10,000 0 0 
——_ 82,000 0 0 
„ Amount advanced by the British Electric Traction Company, 
Limited, for preference dividend (less tax) to August 16th, 
1t99 .. Я T zs Ks as >» iu ae 5,638 17 9 
, Sundry creditors .. T L4 Ms $^ 23 40,266 5 8 
NcTE.—A portion of this amount, claimed by contractors, 
г is subject to arbitration. 
„ Profit and Joss account— 
Profit to December 8151, 1&99 i vx .. £10,949 16 3 
Deduct- Preference dividend to August 15th, 
1899. és - T 5: vd .. 68588 6 8 
— 5.116 9 7 
£488,021 13 0 
ASSETS. 
By Debentures of the North Staffordshire Tramways 
Company, Limited a. d. £ g. d. 
First mortgage bonds s Es s . . 73,400 0 0 
Second mortgage bor ds б» vs .. 30,100 0 0 
—— 108,500 0 0 
„ Shares of the North Staffordshire Tramways Com- 
pany. Limited— ` 
1,938 £10 preference shares at par .. . 19,380 0 0 
11,542 £6 ordinar, shares at 45 10s. рег ehare 63,481 0 0 
— 22,811 0 0 
„ Construction of the permanent way and electrical equipment 
of the extension tramways and licht railways, Parlia- 
mentary powers, and preliminary expenditure.. © . 225085 18 9 
„ Deposits— 
Consols lodged with the Pay master- General Es 6221 0 0 
» Btores and material we $a " - en zs .. 1,444 10 1t 
» Sundry debtors T «s s ы as m ©» .. 9,221 10 0 
» Cash— 
At bankers .. 28 i si г» . .£4,028 10 11 
In hand.. S 25 bs s m .. 114 2 5 
Е — 4,737 18 4 
£443,021 13 0 


— — 


PROFIT AND Toss AccoUNT EOM NOVEMPER 71 r, 108, to ГЕСЕМЕЕН 81<т, 1849 
(Electrical running commenced on May I6th, 1699.) 


To Power and running expenses. £06,914 17 7 
„ Rep airs and maintenance Ke ws 935 14 5 
» Administration end general expenses © А ; 1,446 16 10 
„ Interest on loans 5 es ws i 7 #4 T 636 18 10 
» Balance, carried to balance-sheet 5% 10,949 16 8 

£20,884 8 11 

By Dividends and interest on shares and debentures of the North 

Staffordshire Tramways Company, Limited .. £10,981 15 8 

» Receipts from the North Staffordshire Tramways Company, 

Limited, under ag: eement for electrically running the cars 6,021 17 6 
Other receipts in respect of traffic .. SP гъ v 8,9 1 11 
Advertising receipts ; „ Kan 43 15 0 
Interest vs is 427 15 6 
Bundry receipts 230 8 9 


£20,584 8 11 


London United Tramways, Limited. 


Tum directors’ report to be submitted at the general meeting of 
shareholders to be beld at tbe offices of the company, Olare Street 
House, Bristol, on Saturday, March 17th, reads as follows:—" The 
directors have much pleasure in submitting herewith the statement 
of accounts for the year ending December 31st, 1899. The goss 
receipts for the period amounted to £54,368 14s. 8d., compared with 
£47,544 13s. 3d. for the previous year, an increase of £6,824 18. 5d. 
The net profit amounte to £13,471 0s. 3d., which also represents a 
substantial increase of £2,641 6s. 4d. over that of 1898. It will be 
observed that additional capital has been expended during the year 
to the amount of £166,255, the whole of this sum being Jaid out upon 
the new works st present unprocuctive, but the directors bave orly 
transferred from the contingencies fund in respect of interest during 
construction the sum of £5,400, wbich is equivalent to the dividend 
upon £90,060 preference capital. These amounts, with the balance 
brought forward from the last account, give a total net revenue of 
£18,916 9з. 2d. to be dealt with. From this sum the directors have 
replaced £3,000 at the reserve fund for contingencies; debenture 
interest for the year and the interim dividends paid for the half-year 
to June absorb £8,325, and it is now proposed to declare final divi- 
dends of 6 per cent. per annum on the preference shares and of 10 
per cent. per annum on the fully-paid ordinary shares, which together 
will sppropriate £6,700, leaving a balance of £891 9s. 2d. to be carried 
forward to the credit of the new account. To meet the capital outlay 
the remainder of the authorised preference share capital has been 
issued during the year, and the premiums received have been carried to 


the contingencies fund. The total reserve funds now amount to £96,190. 
Very eatiefectory pregress bas been made with tbe important works 
incident to the cc nversion of the system for electric traction, and the 
extension of the tri mways. The erection cf the central power station 
bag been vndertaken by the company withcut tbe intervention of a 
contractor, and contracts are in a forward state of execution for the 
steam and electrical equipment of the station and for 150 electric 
cars, the first instalment of the new rolling stock. The directors 
anticipate tt at the first portion, covering about 10 miles of tramwayr, 
will be operated by electric traction during the ensuing summer. 
The œ mpany's application for light railway extensions intended to 
bring the districts of Twickenham, Teddington, Hampton, and 
Hampton Wick into connection with the authorised electric system 
came before the Light Railway Oommissioners in June last. The 
proporals were supported by the whole of the local authorities, bat 
opposed by the London and South-Western Railway Company on the 
ground of competition, so that, while expressing themselves favour- 
ably towards the scheme, the Commissioners had no alternative, in 
view cf the protection afforded the railway company by the Light 
Railways Act, but to decide that the scheme must be submitted to 
Parliament. Accordingly, a Tramway Bill is being promoted in the 
present session to suthorise the Hampton Court extensions, and 
agreements have again been concluded with all the local authorities 
concerned, except the Teddington Oouncil, who, whilst approving the 
tramways, and consenting for standing order purposes, seck now to 
impose ocnditions of so onerous a character, the directors can 
confidently rely upon the decision of the Parliamentary Committee. 
Powers are also sought by the Bill for the authorisation of the ern- 
necting line between the existing tramway at Acton and the autho- 
rised lines at Hanwell, and agreements bave at length been come to 
with the Ealing Council, as well as those of Acton and Hanwell, who 
re scar the company’s application on the former occasion. For the 
information of shareholdeis, a diagram is appended to this report, 
showing the authorised electric lines and the extensions included in 
the present Bill. The director retiring by rota'ion is Mr. Hugh C. 
Gcdfray, who cffers himself for re-election. The auditor, Mr. 
Bolcmon Hare, also retires, and will be proposed for re-election. 
The dividends will be posted on March 19th inst.” 


— 


The Imperial Tramways Company, Limited. 


TEE report of the directcrs to be submitted at the meeting to be held 
1 Grand Hote}, Bristol, on Saturday, March 17th, reads as 
ollows :— 


The directors beg to submit the balance-sheet and general revenue account 
made up to December3lst last, togetner with details of revenue account of the 
subsidiary companies. 

MIDDLESBROUGH, STOCKTON AND THORNABY ELECTRIC TRAMWAYS.—The opera- 
tion of this important undertaking has been conducted with the greatest 
regularity and smoothness, and is highly appreciated by the populatiors of the 
three municipalities, the number of passengers carried in the 12 months being 
8,307,322. The gross receipts have amounted to £46,372 13s. 8d., and the expen- 
diture (including provision for depreciation and renewals) to £80,761 2e. 8d., 
leaving a net profit of £14,611 lle. 6d., representing as nearly as possible 64 
cent. upon the capital employed. The light railway extensions pro 
Middlesbrough were favourably entertained by the Commissioners, but arrange- 
ments have to be made with the owners of three toll gates and with reference to 
the rai,way crossings on the route, and so far it has been found impossible to 
arrive at any agreements; meanwhile the progress of the order remains in 
&beyance. 

DARLINGTON Tramways.—The working of this tramway has resulted ina net 
profitfor the year of £1,009 12s. 8d., &nd the amount appears at the credit of the 
revenue account. The Light Railway Commissioners havedecided to grant the 
order for the proposed system of electric light railways to take the place of the 
existing borse line and more effectively serve the borough and district. 
Important details of the scheme remain to be agreed with the Corporation, 
however, before the order can be issued and the negotiations are still in 
rOgr 283. 

i Loos UNirED Tramways, LimitED.—The directors’ report and accounts of 
this company are reprinted and annexed for the information of the share- 
holders. During the year the Imperial Company's interest in this W 
has been increased by a further 15,000 6 per cent. preference shares, the capi 
for the purpose being provided by the issue of additional Imperial debenture 
stock. Of these shares 9,000 have borne dividend for the whole of the past year, 
but as the payment in respect of the 6,000 shares was only made at the close of 
the year, that number rank for dividend from the commencement of the present 
year. The amount received upon the Imperial Company's investments for the 
year 1859 has therefore been in respect of 18,000 preference shares, and at the 
improved rate of 10 per cent. upon the 4,000 ordinary shares. . 

READING Tramways Company, LIAIrED.— The traffic receipts of this company 
compare favourably with any former period, and the balance of revenue is 
sufficient for the payment of a dividend of 8 per cent. for the year upon the 
share capital, which is entirely held by the Imperia] Company. The Corpora- 
tion have recently given notice of a desire to acquire the company's under- 
taking upon terns of the Tramways Act, 1870, but the company dispute the 
legality of the proceeding, and are taking the necessary steps to prevent tbe 
Corporation from exercising the powers they claim. The company bave also 
petitioned against a Bill being promoted by the Corporation in the present 
Session which, anticipating the acquisition ofthe company’s undertaking, would 
authorise additional tramways and interference to which objection is taken. 

Connis Rairway Company.—The revenue for the year is slightly in excess 
of that of the preceding year, and with some eaving in the expenditure, the 
net result isa dividend on the ordinary stock at the rate of 6 per cent., against 
6 per cent. for 1898. 

GENERAL.—It will be seen that the company's net revenue account for the 
year shows an available balance of £30,251 2s. 1d., and after payment of interest 
on the debenture stock and interim dividends on the preference and ordinary 
shares in respect of the half-year to June 80th last, amounting together to 
£18,875, it is proposed to appropriate the balance as follows:—In payment of 
dividend at 6 per cent. per annum on the preference capital, £8,000 ; final divi- 
dend at 84 per cent. per annum on the ordinary capital, £8,500; and to carry 
forward to the next account the remaining sum, £876 2s. 1d. In addition, the 
reserve funds have been increased during the year from £47,824 to £69,203. Mr. 
Hugh C. Godfray, director, and Messrs. James Fraser & Sons, auditors, retire at 
the ensuing meeting, and will be proposed for re-election. The dividends will 
be posted on the 19th inst. 


The Brush Electrical Engineering Company, Limited. 


Tum eleventh report to be presented to shareholders at the general 
meeting at Cannon Street Hotel, EC, on Monday, March 19th, at 
12 o'clcck noon, reads аз follows:—" The directors herewith submis 
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the balance-sheet and profit and loss account for the half-year ended 
December 31st, 1899, in accordance with the resolution of the sbare- 
holders at the annual meeting last September, to make the company's 
financial year terminate in future on December 31st in each year. 
The profit and loss account shows an available gross profit of 
£37,233 133. 3d. After deducting maintenance, general charges, 
interest on debenture stock, and cost of issuing £75,000 perpetual 
second debenture stock, there remams a balance of net profit of 
1069 Is. 7d. The directors recommend that this sum be applied 
89 follows :— 


To dividend at the rate of 6 per cent. per annum on pre- 
ference shares for the half-year .. A БМ .. £5,400 
„ Gividend at the rate of 6 per cent. per annum on 


ordinary shares for the half-year - ie .. 5, 400 
„ bonus payable to employés under profit-sharing 

scheme .. 24 * к" - е we m 
„ Gevreciation reserve fund © és "o . 929,500 
» balance oarried forward as a - EN . 5,030 


= 
м | моо o o 
Ji 3350 о о 


£19,410 


„ Capital expenditure to the extent of £23,571 3s. 114. has been 
incurred during the half-year on extensions of buildings and plant at 
Loughborough. The company’s works are well filled with orders for 
steam engines, electric lighting and traction machinery, and tramway 
rolling stock. An issue of £125,000 4j per cent. perpetual second 
debenture stock has been made during the half-year. Of this sum 
£75,000 was offered to and subscribed for by the public, the balance 
of £50,000 being reserved to enable holders of the existing redeem- 
able second debenture stock to exchange their holdings for the new 
stock at par. Holders of redeemable second debenture stock to the 
amount of £33,710 have exercised this option, and notice has been 
given to the holders of the remaining 
off at £105-per cent. on July 1st next. The direc regret to 
announce the death of their coll ‚ Mr. В. Н. van Tromp, during 
the half-year under review. Mr. J. В. Haworth and Col. F. G. Steuart 
are the directors who retire by rotation, and being eligible, offer 
themselves for re-election. The auditors, Messrs. Cooper Bros. and 
Oo., also retire, and offer themselves for re-election.” 


The Dover Electricity Supply Company, Limited. 


Tum report of the directors, to be presented at the meeting at the 
offices, Park Street, Dover, on Wednesday, 21st inst., at 3 o'clock, 


The directors beg to submit their report, with balance-sheet and accounts, for 
the year ended December 81st, 1899. The results for the year, in view of the 
increased cost of coal and other materials, may be regarded as very satisfactory. 
Exceptional attention has been paid to the efficient upkeep of the plant and 
buildings, which accounts for the increase in those items of expenditure, besides 
which, a sum of £500 has been placed to depreciation account. The directors 
are satisfied that the property and plant of the company is in the best possible 
state of efficient working, and is ina position to assure success to the enterprise 
of their shareholders, who may look for profits increasing year by year for many 

ears. During the year applications have been received for an equivalent of 
3552 шшр. as against 9,407 in 1898, and the total output of the station has 
increased by 20 per cent. over the previous year. The directors have decided to 
offer consumers the choice of a fixed rate of charge for current for lighting 
purposes of 6d. per unit, or, at the consumers’ option, the existing sliding scale 
system of charge, and to supply current for heating and power purposes at 24d. 
per unit. These modified rates are resulting in a satisfactory increase of con- 
nections, and the use of electricity for heating and power purposes is extending, 
asits advantages for these purposes become realised. The gross profit for the 
year amounts to £2,789 9s. 4d. After paying debenture and other interest 
charges, there remains a balance of £1,325 18». 11d., out of which the directors 
recommend the payment of a dividend at the rate of 3 per cent., which will 
absorb £1,818 11s. 8d., the balance being carried to the credit of suspense account. 
Bince the last meeting, the remaining shares of the company have been allotted 
to existing shareholders. The steadily increasing business of the company wiil 
necessitate the issue of further capital in the near future, and this question is 
receiving the careful consideration of the board. The directors have to record, 
with regret, the death of their colleague Mr. B. Н. Van Tromp. Itis not at 
present proposed to fill the vacancy in the board thus created. The retiring 
ra аге Mr. С. W. Bagshawe and Mr. R. Percy Sellon, who being eligible, 
offer themselves for re-election. The auditor, Mr. R. H. Mareh, chartered 
accountant, also retires, and is eligible for re-election. 


Oxford Electric Company, Limited. 
Tae annual meeting was held at Oxford on 3rd inst, Bir Henry 


О. Mance presiding. 

In proposing the adoption of the report and accounts, the OHAIR- 
MAN said that each year had been better than those which had gone 
before. After writing off £184 191. 11d. on account of hire purchase 
installations, and a small amount from office furniture, they had the 
available sum of £3,573 108, which they proposed to appropriate las 
follows: £2,500 in payment of s dividend on the ordinary shares of 
5 per cent. per annum, and £1,000 to bs added to the reserve and 
renewal of plant account, which would then amount to £1,750, leaving 
£73 103. to be carried forward to next year's account. More than 


during the year. result was no doubt largely due to the hire 
system, which had been very popular The increased 
demand for current in New College has it desirable to estab- 


lish аа additional sub-station in the college. This has accordingly 
been done, and a second transformer and a set of storage batteries 
installed at Ship Street sub-station. They had only issued £2,350 of 
their debentures, so that to enable them to meet the capital expenses, 
some temporary assistance had been obtained from the bank; other 
debentares would be issued at their convenience, and when the time 
was more ош than at present. The increase in the expendi- 


ture for coal wat ble, considering the increased quantity of 
current generated. They had had to pay an increased price in 
the demands made for Welsh coal by the 


consequence of 
Government during the last two months of the year, and had, 


. demand, they had also to provide a certain margin 


£16,290 that к быры be paid . 


for prudence sake, been compelled to lay in a larger stock at an 
enhanced price. Bat the cost of coal, however, per the Board of 
Trade unit generated, compared favourable with that of the previous 
year, being 63 of a 1d. as compared with ‘65 of a 1d. in 1898. The 
efficiency of the syatem had also improved, being 74 per cent., or 2 

cent. higher than the year before. The maintenance charges were 

her. The dynamo and transformer maintenance was responsi 
for the greater portion of the increase; several of the original trans- 
former armatures had been entirely rewound and remodelled, their 
efficiency and capacity being thereby increased. The sales by meter 
had increased nearly 13 percent. The additional consumers had been 
83. They proposed to make a substantial reduction in the price for 
current. The maximum price would be reduced from 7d. to 6d. 
Such was their capacity, that if they were to run continuously they 
could manufacture enough electricity in three weeks to supply the 
whole of Oxford fora year. Besides having to meet the maximum 
of machinery to 
gaard against breakdowns during the time of heavy load, and for this 
purpose they had just placed an order for an additional boiler and 
225-Kw. machine and engine, the whole of which will be placed in 


, position during the coming summer. 


The report was adopted. 


Newmarket Electric Light Company. 


Тнв annual meeting of this company was held on Monday, Mr. G. H. 
Verrall presiding. 

In moving the adoption of the directors’ report and accounts, Mr. 
VERRALL said that the authorised capital was £30,000, and it had 
been decided to issue £15,000 in £10 shares, and £15,000 in 5 per 
cent. debentures. In the nine months ended December last they had 


land, were re-elected. 


Prospectus. 


THE p в of the Buenos Ayres Electric Tramways Oompany, 
Limited, been before the patus this week. The company has 
been formed with а capital of £350,000 divided into 35,000 6 per 
cent. cumulative preference and 305,000 ordinary shares of £5. 
There is also £175,000 5 per cent. first mortgage debentures, part 
of ‘a total first charge of £200,000. Subscriptions were invited for 
£175,000 debentures at 95 and 35,000 preference shares at par. 
Interest on these issues is guaranteed by the contractors for a 
period of two years, or until completion of the line to the satis- 
faction of the proper Government authority. The company took over 
the concession for a system of electric tramways granted to Mr. 
Oharles Bright by the municipality of Buenos Ayres in August, 1898, 
and has acquired all the works already constructed wi 
certain lands, buildings, rolling stock, machinery, &c., in connection 
therewith, and is to enter into contracts for the construction and 
completion of same. The company will pay the vendor and con- 
tractor a sum of £525,000 in b per cent. debentures, preference, and 
ordinary shares, The issues are made on behalf of Charles Bright 
and Oo., Limited. Mr. О. J. Wharton, of Palace Chambers, S. W., is 
consulting engineer. The offices are at 68, Ooleman Street. 


Stock Exchange Notices.—Applications have been 


made to the Stock Exchange Committee tojap a special settling 
day in and to grant s quotation to Oallender’s Oable and Oonstruction 
Oompany, Limited—tfurther issue of 10,000 o shares of £5 


each; Fraser & Chalmers, Limited—further issue of £34,900 5 per 
cent. registered debentures of £100 each ; and to allow the following 
securities to be quoted in the Official List:—Blackpool and Fleet- 
wood Tramroad Company —further issue of 3,000 shares of 1210 each, 
faly paid; Hove Biectric Lighting Oompany, Limited —10,000 
shares of £5 each, fully paid; Bmitnfield Markets E'ectric Supply 
Company, Limited—12,900 ordinary shares of £5 each, fully paid, 
Nos. 1 to 12,000 and £50,000 4 per cant. debenture stock. Tae com- 
mittee has appointed special settling days as under:— Wednesday, 
March 21st, Brush Electrical Engineering Company, Limi:zd— 
£108,710 44 per cent. perpetual second debantare stock; Electric 
Lighting and Traction Company of Australia, Limited—20,000 6 per 
cent. cumulative preference shares of £5 each, £4 paid, Nos. 1 to 
20,000. The committee hasaleo ordered to be quoted in the Official 
List:—Brush Electrical Engineering Company, Limited—£108,710 
44 per cent. perpetual second debenture stcck.—W. T. Henley's 
Telegraph Works Company, Limited—Further issue of 18,000 44 
per cent. preference shares of £5 each. 


Bury, Rochdale, and Oldham Tramway.—The 
accounts of the Bury, Rochdale, and Oldham Tramway Oompany, 
Limited, for the half-year ended January Slet show a gross profit of 
£2,982, and the directors recommend distributions at the rate of 
£2 8s. 4d. per cent. per annum on the debenture bonds, and at the 
rate of 6 per cent. per annum on the shares. The sum of £500 is 
placed to reserve, and £23 carried forward. | 
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United Alkali Company.—The report of the directors, 
to be submitted at the mee to be held at Liverpool to-day, states 
that there is a net profit of £198,766, which is increased to £228,043, 
with £29,277 brought forward. An interim dividend on the prefer- 
ence shares at 7e. per share for the first balf cf the year bas been paid, 
and the directors now recommend a dividend at the same rate, leaving 


£36,868 to carry forward. 

The Wireless Telegraph and Signal Company, 
Limited.—An extraordinary general meeting of this company was 
held at 28, Mark Lane, E. C., on Wednesday, when resolutions changing 
the name of the company and altering Article No. 68, passed at the 
extraordinary meeting on February 23rd, were confirmed as special 


resolations. Major 8. Flood Page presided. 


Meetings.— Yesterday (Thursday) meetings of the City 
of London Electric Lighting Company, the South London Electric 
Supply Oorporation, and the Brompton and Kensington Electric 
Supply Oompany were held, but our reports are held over until next 
week, also our account of the meeting of Mesers. Davis & Timmins 
held on Wednesday. 


The Direct Spanish Telegraph Company, Limited.— 
The board has decided to pay, in addition to the divided at the rate 
of 10 per cent. per annum on the preference shares, a dividend at the 
rate of 4 per cent., free of income-tax, on the ordinary shares, both 
for the half-year ended December 31st, 1899, and payable on April 1st 
next. 


County of London and Brush Provincial Eleetric 
Lighting Company.— The directors recommend a dividend on the 
ordinary shares for 1899 at the rate of 4 per cent. per annum, after 
adding £10,500 to reserve for depreciation, repairs, and renewals, 
and carrying forward about £12,000. 


Scarborough Electric Lighting Company.—At an 
extraordinary general meeting of this company on 8th inst. a resolution 
was confirmed cresting £5,000 of new shares of £10 each, bringing the 
to‘al capital of the company up to £100,000. 


Telegraph Manufacturing Company.—The transfer 
books of the preference shares will be closed from 17th to 3106 inst, 
Еч oo for payment of the dividend for the half-year ended 

Ast i 


National Telephone Company.—L:tters of allotment 
fo: the issne of 100,000 ordinary shares of £5 each and the £500,000 
4 per cent. debenture stock have been posted. 


Commercial Cable Company.—A quarterly dividend of 
1? per cent. on the capital stock is payable on April 14th. 


— 


TRAFFIO RECEIPTS. 


Bigger ten and Wieetwood Tramroad Oompany.—The receipts for the week 
e March 10th, 1600, were 4182 2s. 2d.; reoeipts for corresponding 
period, 1899, £213 94. 64.; aggregate for half-year to date, 41,473 28. 4d. 


Che Beistel Tramways and Carriage Company, Limited.—The receipes for the 
week ending March 9th, 1500, were £2,569 бе, 84.; oerremponding 
period, 1899, £2,459 15s, 04.; increase, 4109 118, 8d. 


The Ohy and Bootb Londoa Railway Compeny.—The receipts for the week 
endiag March lith, 1900, were £1,303; ditto March 12th, 1899, £1,072; 
increase, £231. Total receipts for half-year, 1900, to date. £11,775: corre- 
sponding period, 1899, 211,148; inorease 4032. Miles open March 11th, 1900, 
34; March 12th, 1899, 83 


Dover Corporation Tramways.—The receipts for the week ending 
March 10th, 1900, were 4141 103 82. March llth,  1£99, 
£147 49, 74. ; deorease, £5 18s, 104d. Total rece! to date, 1900, 41,451 

344.; corresponding period, 1899, £1,480 1s. 8d.; increase, £21 7s. 014. 
Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,599; 1509 
4,314. Number of cars, 1900, 11; 1899, 11. 


У, 
£46 19% 1d.; ditto, electric 82,784 58. 11d.; D. B. D. O., electric 
£648 1 { — s 8d. week last 


Oo., horse cars, 41,628 1s. 6d.; di 
9s. 8d. a 2s, Bd. 
to date last Ian £81,818 
lectrically, 9 miles by against 18 miles Abrir voy fe % iles 

e 2 as y m 

by borses, for the corresponding period last year. 

The Hallfaz Tram — The гесе! for the week 
March 10th, were £588; week ending March 15th, 1899, £855; 
increase, 2933. Number of cars, 1900, 98; 1899, 15. Total receipts to date, 
1900, from April 1st, 1699, £28,648: ditto. 1899, from June 29th, 1898, 210,064, 
Miles of track open, 1900, 13; 1899, 64. 

The Liverpoo! Overhead Ran OCompany.—The receipts for the week ending 
March 11th, 1900, — Юю 41.860: correspending week last year 
4130. ; inerease, 45. Total increase in trafücs for half-year to date, 

Bouth Staffordshire Tramways Compaeny.—The receipts for the week 
ending March 9th, 1900, were 4645 6s. 84.; March 10th, 1899, 2588 
++ 7 receipts for 10 weeks, 25,955 15s. 7d.; last year, £5,994 


STOCKS AND SHARES. 
Wednesday Evening. 
Tum wonderful interest which has been taken in the National War 
Loan issue has rather discouraged general business this week. Nearly 
everybody in the City appears to have applied for some of the scrip, 


and the demand upon the money market in consequence has had the 
effect of tightening rates to some extent. In the Stock Exchange it 
is contended that the revival of public interest in financial matters 
which is being stimulated by the War Loan cannot fail to bring 
about a more general tide of business when the disappointed appli- 
cants receive their money back—or part of it—from the Bank of 
England. . 

In the supply list the ouly recordable change is a fall of 10s. in the 
price of Metropolitan Electric shares, the old and new suffering 
equally. The market accounts for this weakness by the fect that the 
company’s report induced the selling which has caused the price to 
fall. The report is not considered as satisfactory as it might be, and 
the company’s constant bickering with the Marylebone Vestry has 
made some of the shareholders fidgety. St. James’s and Pall Mall 
Ordinary are unaffected by the special settlement in the new shares 
which began on Tuesday. The two issues are now quoted in the 
Official List. By the way, intending investors in electrical supply 
shares would find it considerably cheaper if they were to buy new 
instead of old shares in those companies which have lately added to 
their capital. There is, of course, the question of marketability, on 
which ground the old shares score heavily, but if a buyer can afford 
to wait until the special settlement is fixed in the new shares, and 
they in a few months take rank with the old, he will find that a 
saving of from 5s. to 108. а share can often be effected by purchasing 
the now issue instead of the old. As we have already said, the 
unmarketability of the former is greatly against them, but the 


removal of this disability is simply a matter of time, and investors in 


electrical supply shares are not of the kind who buy in order to 
snatch a small profit in a fortnight. - 

The telegraphic convention between Great Britain and France 
which was signed in Paris last month has now been formally 
approved, but its effect upon the stock markets is practically <i. 
Eastern Extension shares have again improved upon their quotation, 
and now stand ata relatively higher price than Eastern Telegraph 
Ordinary stock. The price of the latter shows no change, and om the 
contango-day the atcck made up at 1564, which is the fraction below 
the contango price of the previous carry-over, 19 days before. 

The making up list showed a curious inconsistency in the move- 
ments of the Anglo-American stocks during the Account. The 
Ordinary and the Deferred fell { and 2 to 64 aud 143 respectively, 
but the Preferred rose a point to 1154. There has been practically 
no change since the carry-over prices were fixed. Indo-Europesn 
is being sought for, on the extension of the company's concession in 
Russia for another 20 years. For this the Russian Government will 
get a substantial quid pro quo in the shape of a largely increased 
proportion of the Indo-European's receipts, to say nothing of its 
having the disposal of the company's lines on Russian territory in 
the event of political complications arising. 

Quite the feature of the week in the tramway market has been the 
rise in Dablin United shares, which advanced £4 in as many 
days. The Qaeen's visit to Ireland will, it is anticipated, yield the 
Dablin Company an enormous profit, since everyone in Ireland who 
can get to Dublin by any means whatsoever will undoubtedly make 
every effort to do so. 

The Imperial Tramways report is chiefly interesting on account of 
the fight which it is announced that the directors will make against 
the Reading Oorporation, which has given the company notice of a 
desire to acquire the company’s undertaking, the latter resisting. 
The little Oorris Railway, in Wales, which belongs to the Imperial 
Tramways, did better last year than it did in 1898, and the dividend 
on its stock is raised from 5 to 6 per cent. Another interesting 
report comes from the Barcelona Tramways Oompany, whose £10 
Ordinary shares stand at 134. Electric traction was commenced on 
the line in January, 1899, with five cars. In November the number 
had been raised to 73, mule traction, the directors’ hope, will soon be 
abandoned altogether. Anglo-Argentine shares are a thought harder 
on the dividend declaration, but the price seems unable to get away 
from 4, to which it has clung for months. 

The Buenos Ayres Electric Tramways Oompany, Limited, is the 
title of the latest candidate for public support. It was formed to 
take over the concession for a system of electric tramways, granted to 
a Mr. Oharles Bright by the municipality of Buenos Ayres in August, 
1898. The company hasa capital of £350,000 divided into Ordinary 
and 6 per cent. Preference shares, the latter of which are now offered 
for subscription, as well as a 5 per cent. Debenture issue at 95, repay- 
able in 1935 at 105. 

Oity and South London Ordinary bas again improved s brace of 
points, and buyers paid 68 for the stock early in the week. The 
baying is inspired by the hopes of what the new extension to Moor- 
gate Street will do for the company, but we are afraid the bulls are a 
little premature on their hopes, and tbat the benefit to the City and 
Bouth London will not be quite so much as they are expecting. 
Oentral Londons show no change, and Waterloo and City have once 
more relapsed into quietuds. 
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Btock Closing Closing 
Present AME or Dividends for Quote otetion 
Issue. * E d the last three years. | March it. kfarch lich. March Hth. 
1897. | 1898. | 1889. Highest.| I owest. 
110,900 | African Direct Telegraph, 4 95 iion А Vix coe | 100 | ... dd *. | 99 —103 99 —108 m P 
26,000 | Amazon Telegraph, shares 10 ... see eas 8— 4 8— 4 Sai ee 
Do. do. 5 x Debe., Noa. 1 to 1, 250 Red, 100 | ... .. | 85 — 90 85 — 90 ae n 
Anglo-American Telegraph eee eee eee 006 Stock 8 2 [е £3 98 73/6 63 — 66 63 — 66 044 єг 
Do. do. 6% Pref. m Vs we. |Btock| 6 б 144—114 115 —116 116 118 
Do. do. Deferred... s sss ... |Btook 15e. £1 M: 144— 143 | 14 — 144 1445] 144 
Chili Telephone, Nos. 1 to 44,000 eee eee eee co. 5 4 TI) ee 2 — 8 2 — 8 see ove 
Oommercial Cable e 100 | 8 8 Ф | .. 165 —175 1165 —175 PES 985 
Do. do. Sterli 500 year 4 V Deb. Stock Red. Stock] ... is .. {108 —105 [103 —105 104% | 1034 
Consolidated Telephone truction and Manufacturing | 10/- | 14 1 aes + 1 t+ 1 -— € 
16,000 Ouba Telegraph ... aoe eee eee eee ooo coe 10 7 8 e 9 m 10 9 — 10 > 9 TT 
Гео Dire Spantah „10 y^ SS LET eee eee [11] eee 10 а 10 ч — z p a T 194 19{ 
3 eee eee eee eee eee 5 ҮҮ eee — — TI eee 
6,000 do. ph 10 €, Cum. Pref. кы С 5 |10 Ses 7 9 — 10 9 — 10 OF] ... 
80,000 Do 44 % Debs. T e „| SO] ... i .. |101 —105% 101—105 E 
60,7101| Direct United States Oable .. es 05» | 201315 | BV 8 Ф | 114— 12 | 11à— 12 пн 
120,000 | Direct West India ome fi % Ф ‘Reg. Deb. 5T UE wee | 100 | ... RES .. | 99 —102 99 —102 i "n 
4,000,000 | Eastern Telegraph, Ord Jes э .. Stock 7 9517 95 „ 1165 —160 155 —160 1674 | 155 
1,796,000 Бе A ry Stock eve eee 100 ese eee eee 98 —1U¹ 98 —101 1003 99 
1.482, 2881 Mort. Deb. Stock Red. . Stock 4 à сах | 116 —121 |116 —121 E EM 
250,000 Eastern E Extension, 88 and China Telegraph ..| 10/7 7% | .. | 15$— 16} | 16 — 163 164 | 15] 
ann Do. 65% (Aus. Gov. Sub.) Deb., 1900, red. ann. "n EE 
16,200 10015 . .. 0) —108 100 —108 АА sis 
drgs., reg. 1—1, 049 8, 976—4, 826 
64, 400 ^ Do. do. Bearer, 1,060—8,975, 4,827—6,400 100 | 5 11 .. 100 —108 100 —108 1003 ... 
820,000 ze: € 95 Deb. Stock Stock . 116 —120 115 —120 116 m 
astern and uth African Telegraph, 4% Mort; Deb., 2 ШЕЯ 
800,000! Nos. 1 to 8,000, red. 1909 100 | ... seis . . 10) —108 100 —103 “ 
200, 0001 Do. Ldbg rig Mt. Debe. (Mauritius Bub.) 1—8,000 25 | 2 vos .. |101 —104% 101 —10495 “© з 
180,227 | Globe eee ез 266 e E Sus . | 114— 12 114— 12 11171 11$ 
180,042 6 V Pref. eot II TI. 154— 16 15&— 16 153 154 
150,000 Groat Northern” Telegraph, of M cap 8 .. | 31 — 88 81 — 83 324 | ... 
ax uda Cable, lst Mort. Debs., = me 
86,300 C Berm 8 } 100| .. | .. | .. 90 —102 199 —102. |... |... 
17,000 | Indo-Huropean Telegraph бее. “we 50 — 54 50 — 54 634 | 52 
ООО London Platino- Brazilian a Telogre h, 6 Debs. cae see 104 —107 xd|104 —107 sas eo 
Montevideo Telephone, Limi ELE os. 1 to 72,680 ... 4 - -— 
Do. a 9 Pref., Nos. 1 to 86, 493 1 aes RR 
National Telephone, 1 to 490, 000° i. a йк. et 5 — 6jxd) 5 — 5} 55] 5d 
Cum. lst Pref. T T] eee eve 14 -— 15 xd 14 — 15 (I IT 
Do : Oum. 2nd Pref. ... 14 — 15 = 14 — 15 is. uis 
Do. 5 Y Non-oum. 8rd Pref., 1 to 360,000 A mm біха К-де bi 6B] ... 
Do. 5i Deb. Stock Red. 97 —1C0 97 —160 988 | 97 
171,504 | Oriental and Bleo., Nos. 1 to 171,604, fully $— 1 J— 1 14 3 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1, 101 —104  |101 —104 "e E 
Reu B cee TT TT TT, eee 00е TT TT] 7 — 8 7 — 8 74 eee 
Submarine Cables Trust 096 eee 906 eee [IT 126 —131 126 —181 127 1262 
United River Plate Telephone 7» sae T 9 44— — bi 5W an 
Do. do. 5 Ф Oum. Pref. Nos. 1—16,639 iia "e "^ 4$— 5 — эз id 
Do. do. 5 Debs. eee eee [TI] Stock ee coe eee 108 —1C6 108 —1C6 104 TT) 
0001 West African Telegraph, 5 V De .00 eee eee 1471 100 V aoe eee 96 7° 99 ха 96 — 99 9 oes 
West Coast of Amerioa, Nos. 1—80,000 and 58,001—-58,006 324 eae TII T 1— 1 $— 1 [TII eee 
Do. do. 4 Debs., 1—1,500 Bras. Sub. Tel. 100 TII eee "T 100 —108 100 — 108 eoo eee 
Weatern and B Telegraph 4 Deb. Stock Red. ... Stock Р . . 00—104 |100 —1C4 m А 
206,993 | Western eens Ltd., Nos. 1—205,998 .. oo | 20 | ... šas . | 148— 15} | 148}— 15 16) 144 
221 р een Mace and series, 1906 ... | 100 ï "T is sa mae ary "ia ig 
„% | 10 5 ta — 
94,008 Do. do. do. 6 Cum. Ist Pref. Ir 10 6 eee eee 91— of 91— 93 Ty) eee 
4,009 Do. | do. do. 6 Qum. 204 Pref. eee 10 6 eee ees 7 -— 8 7 ==» 8 000 eee 
- 80,000 Do. do. do. 8 . Mos. 1 to 1,800 | 100 | 5 ГУА .. (106 —107 1104 —107 “es ata 
188, 1001] Western Union of U.B. ы, 6 % Mer. Bonds ... | 100 | 6 m . | OF —10(2 х4100 —104 i - 


ELECTRICITY SUPPLY COMPANIES. — 


ensington Elec. 14. Bup., Ord., 101 to 19,761 6 78 | *. 
12,000 Do. do. 795 Oum. Pref. ... 8 7 : cos 
80,000 чи Оне Strand py арро T ees 8 7 8 9 99 93 — 108 9 — 10 xd, ... T 
20,000 do. do. Nos. 80,001—50,000 5 eee eee eee 9 = 10 9 — 10 xd eee oes 
20,000 De Pa do. do. a4 % Oum. He 5 see eee eee 51— 6 53 — 6 eee eee 
84,000 *Ohelsea Electricity Supply, Ord., eee ee 5 6 6 % 7 ae 8 7 — 8 xd 78 one 
100,000 Do. do. do. 9 Deb. Stock Red... ‚ |Stock| 43 110 —112 |110 —112 " e 
00,000 шы: London Electric Lighting, Ord. F 10 10 6 @ 4% | 94 — 104 94 — 104 10 $ 
40,000 Do. 6 Y Oum. Pref., 1 to 40 10 | 6 | 18 — 14 13 — 14 13$ | 133 
400,000 Do. 54 Deb. Stock, Borip. tise, at яш) ‘all шй Е: 132 —127 |128 —127 
40,000 башы & Brosh Prov. E 10 ntl | 4% 91— 108 94— 103 1 10 
20,000 Do. do. do. 6% э '› 40,001—60,000 10 6 6 124— 183 124— 18 13 
200,000 Do. 44%, Deb. Stock, Prov. Certs (all paid) Rd. Gel -me Е ves 109 — 112 109 —112 110 | 109 
20, 100 Bdmundsons Elec. Oorp. 29 Ord. Shares eee b b % 7 % 43 — 53 4 == eee 
110,000 | London Electric Supply баркын Limited, Ord. eae 8, .. ves 1 21 1g— 2} 1 
48,060 ns 20. Pref. 5 е 6 % STE 5 "nas 5 ooo eve 
100,000 do. 4% lst Mt. Db. teck Bd. Stock sea ... 101 —108 100 —102 m бө» 
62,500 NM 3 т, о Supply, 101 to 62,500 eec ..| 10|6%|5%|5% 14 — 15 134 — 14} 1844! 181 
2, 500 os. 62,601 to 85, 000 se 10 | ... эз гез 14 — 15 184— 144 ES js 
220,000! NE First Mortgage Debentare Stock vee | 4495 | ... .. 1114 —l117 114—117 $e 
125,000 Ф neg Deb. Stock Red. . „ (Stock! ... as .. | 9 — 97 95 — 97 .. es 
6,452 Notting Hill es cor „| 10/6 7% 16 — 17 154— 16'xd  .. өз 
81,980 | 86. James's and — Fall — — Light, 5 14) T гуз pim 153 | 144— 154 143 144 
30,000 Do. do. 7 % Pref., 20051 to 40,080 5 7 94 8b — 94 888 
65,000 | South London Electricity Supply, Ord. ee b 4} 83 — 2i 
79,900 | Westminster Electric Supp! 01d. 101 to 80,000 ‚э 5 12 L4 12 [4 18 x 185 — — 143d i 144 14 
* Subject to Founder's Shares. rr 
Uniees otherwise stated all shares are ? Dividen in Geferred уч че е apial 
ізо радо аЛ прагон аге Шу Dele: ig of ышы pes of One reer and the Govt PER miu 
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Present for 
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t 1891. | 1898, . 1899. | Rien Loves 
65,000 | Aluminium shares, Nos. 1—65,000 . we we 1 10% .. a | 2;8— 84 | OB 81 
90,000 Do. 43 % let Mort. Deb. Stock Red. eve eo Stock ... TOM Ии 97 —102 | 97 —102 1C0 
80,000 British Mische Traction eos eee 10 eee 6 % ee 17 — 18 17 — 18 17% 174 
80,000 Do. do. 6 Cum. Pref. 30,001—60,000 10 | .. | % | 18f— 188 | 18 — 184. 133 
200,000 Do. do. Perpetual Debenture Stock . Stock: eee eee | e 126 —129 126 —129 
45,0001 H British Electrio Works Cos Ord. £1 shares, 50, 0195,00 ęꝗFüunli. 1 — là H— là 
50,000 |t Do. 5 6 * Cum. Pref., 150,000 e dad Pus 1 
500 t Do. do. 4j % 1st Mort. Deb. — 100 | ave | 99 —101 | 99 —101 
40,000 so Insulated Е Ord., Nos. 1 to 40,000 b, au .. | 20 Ф 11 — 12 11 — 12 . 
27,600 do. 8 %,Oum. Pref. Nos. 1 to 27, 800 5 TIT ТҮ) 52 — 24 54 — 6 è 
90,000 Bran Den E Ord., 1 to 90,000  ... tes is 8| 8 $ 6 3 Р lj— li— 2} jJ 
90,000 Non-cum. itd Pref., 1 to 90,000 2, 6 8 “ae 91— 24 21— 2 3} 
125,000 Do: дзет b. Stock eo. |Btook| ... ге .. 1108 —118xd |108 —118 
50,000 Do. 2nd Deb. Stock Bed. eee Stock eee eee eee 102 —106 102 —106 TP 
20,000 | Callender's Cable. Construction shares, Nos. 1—20,000 ... 5 | 124195| 15 P. | 14 — 15 14 — 15 144 
20,000 Do. do. 6 95 Cum. Pref. b| ... ju iis 51— 6 51— 6 55 
90, 000 Do. do. 44 95 1st Mort. Deb. Btook Red. Stock] .. sea woe 111 —115 111 —116 bale Тый 
218,638 | Oentral London Railway, Bhares sii бє awd AAT se e" séi 92— 104 94— 10} 101 10} 
61,088 Do. do. Pref. -shares eee eee 5 eee ee eee 43— 51 $)— 52 ТТ! ase 
71,447 Do. do. Def. do. eee een eee 5 ees eee ees 44— 54 4i— 54 eee ecc 
855,000 | City and South London Railway є Stock 11 2%] 17%) 61 — 64 64 — 68 67 | 64 
87,000 | Do. do. Ord. shares, Nos. 22,501 to 60, 0,000 #5 10s. på. 10 ji өз eee 4— 5 4— 51 5} § 
82, 008 Orompton 4 Oo., Nos. 1 to 83, 098 eon 8 eee eee eee 84— 4 84— 4 eee 
00, and 901 to n ,000 of £50 Red. ut nen v 29" 858 
99, 201 dison & Swan Utd. Zl. Lgt., “А” shares, £8 pd. 1 to 90, 281 5 8 6 " 2 — a 2— 4 215 
17,180 Do. do. do. % A" Shares, 01—017, 180 5 6 6 3 — 4— — 
028 Do. do. do. é % Deb. Stock Red. eos 100 se ee * • 93 — 96 93 — 05 933 T 
112,100 | Electric Construction, 1 to 112,100 ... s уз» 2 6 6 ae 21— 28 2i— 2 " 
25,000 Do. do. 7 Cum. Pref., 1 to 25, 000 eee 2 7 7 "PT 22— 81 22— 81 eee 
140,800 Do. do. 4% Perp. 1st Mort. Deb. Stock eee Stock!) ... bs we» 1104 —107 104 —107 Р 
91,196 | Blmore’s Patent Copper р ; 1 to 70, ios tas 2 " ivi e — i— f T 
i Greenwood & Batley, 7 % Oum. Pref., 1 to 9,600 « | 10| 7 7 .. | 10 — 12 10 — 12 
80,000 | Henley's (W. T.) Telegraph Works, Ord. ... - - b | 13 14 . 114 — 15 134— 14jxd| 14} 
12,000 do. Pref. ҮГ ITI b 7 7 TP 6 51— б#ха 
50,000 ро. до. ort. Deb. Stock... Stock 4} "T ‘ 110 —114 110 —114 
60,000 | India-Rubber, O us Paks and T h Works ae 10 | 10 109 . 21 — 22 21 — 22 211 21 
2 do. e Ist Mort. Debe. | 100 dis sei - Wo —104 101 —105 | " 
Liverpool Overhead Railway Ord. I) eee 00 oe 10 8i 84 32 = 96 82 — 8 eot 
10,000 | do. ’ Pref., £1 d [TI] ee | 10 5 5 5 13 — 18} 12i — 18j ! ect os 
5850 i and i wo. | 18 | 16 15 15 87 — 41 — 40 ха 89 8 
160,000 ui Deb. Bds. Nos. 1 to 1,500 Red. 1900 oe | 100 eee TI) eo 103 —106 102 —106 | eee е0 
,000 Telegraph Man ое Ота. Nos. 1 to 20, ee 5 eee ees 9 — 10 9 — 10 | 9} oe 
20, do. 59, Om. Prf. Nos. 1 Њо 30,000 5 i | b5i— 6 | ob! 
100 4 101 —104 ANTE ^ 
{саманы en Liverpool Becas Е-е 1 Unless otherwise stated all shares are fully paid. 
LATENT PROCURABLE QUOTATIONS OF SECURITIES NOT UFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. Kensington and Knightsbridge Electric Lighting, Ordinary Shares £5 (folly 
Brompton and Kensin °/, Debentures of £100, 101—104. id) 14—18; 1st ference Cumulative 6 %, £5 9 I8: %-8 De 
National Electric Free iri ‚ 12/6 paid. penture ures, 102—105. Dividend, 1899, on yep i 
Oldh Ashton, and Hyde E ectric 1210 pay, Ora, 174—184. Kidderminster and District Electric, Pref. (46 pd.), 6 гов 
do. Pref. (£10 pd.), 104 —104. T. Parker, £10 (fully paid), 18. 
Smithfield Market Electrio, 2—8 
* From Birmingbam Share List.. Bank rate of discount 4 per cent. January 25th. 1900). 
MARKET QUOTATIONS, Wednesday, March 14th. 
This week. Last week. | Inc. or Dec, METALS, &o. (continued). This week.| Last week. Inc. or Des. 
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per Ln ey T ә = МА " 88 £88 
per . . oe 6 „ (Electrolytic), Bars is E 
ee per сті. [7^ 40 ee e " n Sheets б £94 
ee рег owt. А e ” " Rod .. рег ton vs £88 
eo Det owt. 40/- j- . 6 Т T Н.С, wire per Ib. E 10d. 
ee per ton 490 499 ее f Eibenite Rod [] ee ee per lb. 8/- 8/. * 
per ton ai A71 ds f n Sheet... „„ Per lb. 10 16 
ee per ton 41 A1 А п German Silver Wire .. .. per lb. 
.. per ton 415 615 А * Sona- peronn Але oo S. Der lb. 8'- 87 
. рег ton 416 10 416 10 : А Indte-rubber, fine e Per Ib. 4/34 4/5 ці. dec. 
per gal. H^ 77 ee € Iron, Charcoal Sheets ee oe per ton 415 418 97 
per gal. 6 -" 6 „n Pig (Cleveland per ton 72] 10;- $5. ine. 
per 425 is | m" F per ton | From 411 | From 411 „ 
per ton 95 4925 6$ „ Зогар, heavy AR . рет ton | 70/- to 72,6 | 70% to 72/6 
рег ten #9710 an 10 „ No.8.. perton 16.4665 418 118 
per gal.| % 9/9 н s Lead, English Ingot .. . per ton ie 17 6 | ао 416 130 = 
per 5/6 6/6 Mata Wire no.s.. . "per lb. y [^s 
. 43d. 5d. jà. dec. 7 Mercury wd *' per bon 49196 | 49196 
per ton eM A94 T 4 Mica (in original cases) small per Ib. | 84. to 9d. | 84. to dd. 
per ton £85 £85 T н " „ medium per lb. | 1/9 to 2/9 1/9 to 2/9 
же hcg 44 10 44 10 see p Phosphor Bronse рег 2 Tite ie 11 6 1% 
в Sulphur, Bublimed Flowers .. Per ton 66 46 nse ып cer a Per Ib. | 1/1 $0 1/4 юш | 
в " d .. ee per tor 25 10 45 10 ‘ P " d per lb. From 1/8 | From 1. 
4 " 1 ee о» . per ton £5 25 в 0 T Per os. 48 13 4811 1s, inc. 
в | white 709/) .. per ton 410 15 410 15 : m В o Wire g ad Aren оа юу юй. юц. 
a „ Bichromate, casks 7” “per Ib, 3M. 414, 3d. dec ( Steel, Maénet in . ҳе e 
METALS, &o $ Tin, blook e ee ee „ per don е, еман £9 dec. 
Aluminium W in ton lots.. per ton oe 8 : foil ee e per lb 11 17 
" in ton lots.. person | 2191 £191 m * y wire Nos 14016 .. per Ib. i yu 
p Babbitt's metal we ee. por ton | £85 to 4165 £85t0 8145| іс. p White An 
33 T to 12") basis per Ib. 8а. Bd. e * White Ant" brand per 490 to 410 | £40 to £70 
e ee oe oe per lb. 0d. 10d. . ў Yarns, 8 10ib. bundles pr 1b 
€ " „ ЖЫ adi arene) .. per ib: 94. a Í о» Бем : 157 e рег E 2n 
c Copper Tubes (brazed) .. M i per Ib. ija. 1188. "i | ) в ‚ i, Busan, И 10 Ibs. per Ib lb. : zn ue | 
2 Ооўрет Bats (vest selected) i perdon 28 | 4+8 | | zit, Bheet (Vielle Montagne bad.) pi p. t. 1 | 
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INSTITUTION OF ELECTRIOAL ENGINEERS. 


ON THE APPLIOATIONS OF ELECTRICITY IN MEDICAL 
AND SURGIOAL PRAOTIOE. 


Ву Н. Lewis Јомив, M. D., Medical Officer in charge of the Elec- 
trical Department in Bt. Bartholomew's Hospital. 


(Paper read March 8t^, 1900.) 


It was with very E pleasure that I поте Да. . from 
your President au ^ me you a т on 
“Medical Electricity." And 55 for se — 
bemuse it is a recognition the Institation of Blectrical 
Engineers of the ино —— ter in somewhat ае medical 
; secondly ves ше ап op ty of pu 
I a toe oe ee ae 
cen H use to able 

some information which may bs new to you. 

То в certain extent there is a correspondence between the work of 
in the repeiring shop and that of a medical man in his 


while ago, when I had oocasion to write 


breaking down. It seemed to me to be closely the kind of which 
the medical man is often called on to do, su tituting only the human 


electricity has been prominent from the earl 
x fired effecta were am the fires 


| seem to have created а deep 
le ere day, and to have held out hopes of 


I have iiid down the e 
Among other interesting 

isone which may cause us to smile, or rather to sigh, 
his times and oura. The writes, 
which these simple modes of a 
звів and deceive the observation 
would have formed a 


| 


| 
í 


F. = 
Ё 
1 
я 


ЧЫ: 
1 
jit 
н 
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= 
az 
3 
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F. B. S., who was elected su at Bt. Bartholomew's 
entally referred to in s well-known novel, 

a Jones,” as an aathority on the subject of medical elec І 
It is now 150 years since the be of medical ty. 
e whole of that time it has had to fight its way in the face 
of many difficulties, and the most serious of those has been the 
passive resistance of medical men themeelves. The vitality which 
Me abject has shown under adverse circumstances is most significant. 
Medical electricity advances steadily, and the during the 
last decade has been very great. The comm Meng оош 


1 i 


electricity and its house to house distribution 

panies have called into existence a large num 
and new methods of treatment, and are helping the spread of the study 
of medical electricity by simpli 


Rot already in existence. 
Bartholomew's Hospital we have about 600 cases referred year! 


with those in any other branch of medical practice. 

Kim боз to speak on а medical subject before а non- 
for signs of unprofessional 

of medical practice upon which the fierce light of 
more sharply than upon medical electricity. I shall 
say on such matters as the relation of cases, 
so forth, which might be thought to be 
of audience, but will try to meet you on the common 
Beta of apparatus and methods, and in particular I shall try to lay 
course cee some of the difficulties and problems which arise in the 
solved 6 the Ae 8 
vice and suggestions of those who are present. 
engines — which I have had at various times with 
friends, I am disposed to think that the number and 
&pplications of electricity to medical practice are not 
© Tealimed by electrical engineers. Indeed, when I have 
at all to medical electricity in the proceed- 
of kindred societies, the reference has usually been 


‚1 hope you will bear in mind that our unit is the milliam 


If what I have to say to you may seem to be about trifling m 
w 
Jours is the kilowatt, and that the currents which we handle and use 
would make but a small figure if their e were 


expressed in terms 
of horse-power. Novertheless, in the s delicate matters which 
mall electrical 


certain matters, to take 


sary. With our coils and batter 
inc or d 


к 

ch can 

the nS for 
cal work. The 


of heat is a de 


ht of the arc lamp. 
F operations which the medical man will have 

rn, 

And now I feel sure that sowe of you are ready to ask what can be 
done with all these numerous forms of ap You might be 
inclined to ask me, as a patient of mine asked me the other day, 
whether I had ever done anybody any good by еа. 

We will take the simplest first. No doubt it is familiar to 

all of you that an electric shock produces a muscular contraction, 

but possibly you may not all be aware of the extent to which the 

study of the muscular contractions has been developed. The muscles 

and their nerves are tested by the application of the induction coil 

V of cells; the effocts at 
at 


incandessent A or electrically-heated coils of wire as the source 
op 


mined, 
and in this way a system of electrical testing has been devised which 
affords the most valuable indications in the diagnosis of diseases of 
the nervous system. JF 
department of a hospital is and reporting upon cases of 
FT 
the muscles, and the accuracy 


numerous casos 


а single discharge of an induction coil or of a con 5 


energy of the. - 
second. A rapid succession of shocks causes a succession of contrac- 
tions, which e fused, so that the muscle enters info a per- 
manent state of contraction, which lasts as long as the stimuli are 
applied. Stimulatiom applied to a nerve causes contraction in ita 
corres muscles, and when the stimuli are applied to the 
кш мери ышын pee весу Она пт that the stimula- 
tion А 

With a continuous current the behaviour is different. Here there 


In certain kinds of paralysis these reactions change, and all irrit- 
ability of the muscle to coil currents disappears. Stimulation of the 
nei ves gives no response either to coil or cells, but the contractility of | 
the muscle remains for currents from the cells riim directly, and 
may be more easily excited than in health, w the contraction 

‚ itself es in character from a rapid twitch, lasting one-tenth 
of a sec to a slow, sluggish movement, lasting three times as 


long. 
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Stated briefly, the above are the observed facts of what is known 
as the reaction of degeneration. Its value e upon the fact 
that it occurs only when the cause of the paralysis occupies certain 
definite portions of the nervous system. By its presence or 
absence we can therefore determine with great nicety the seat of 
the disease or in jary. A point which is not yet explained is why 
the coil discharge should become ineffective on muscle which retains 
the power of responding to the battery current. What are the 
electrical differences between the two modes of stimulation? ` 

Next as to electrical treatment. Progress in medical treatment 
usually moves along two lines. One of these is based upon experi- 
mental physiology, that is to say, spon a study of the various pro- 
cesses in healthy tissues, and depends on the application of the facts 
observed to varions morbid states. The other line of advance is by 
direct experiment in a more or less hapbszsrd manner upon the sick. 
In medical electricity, as in medicine generally, both these lines have 
been followed. If we consider the first, we can apply the observed 
fact that electricity is a stimulus to certain living tissues, pru 
how stimulation may be made use of in disease. The that 
electricity is a stimulus is easy to perceive in the case of nerve and 
muscle, and in the case of the sensory nerves of the body, and it is 
not difficult to prove that it acts in this way upon allliviog tissues, 
and the employment of electricity in disease is very largely an appli- 
cation of this process cf stimulation. 

Beard and Rockwell in the United States, and Détédat in Franoe 
have shown experimentally that in young animals the rate cf growth 
can be accelerated by suitable electrification. The former electrified 
daily two young puppies, and found that they grew faster than those 
of the same litter which were not electrifi:d. Débciat in the same 
way proved an increase of weight in certain muscles of rabbits as 
compared with other non-electrified muscles in the same animals; 
the latter thus showcd a local effect from localised electrification, 
the former a general effect from general applications, and this division 
into general and local treatment is а useful one. Thus, for general 
diseases, one gives a general treatment, and for local diseases a Ic cal 
application. D’Arsonval, by calorimeter observations and chemical 
analysis of the expired air, has established the fact that electrifica- 
tion increases the activity of the tissue exchanges of the body. 
Capriati recently has shown by carefal dynamometric researches that 
the spp'ication of electricity to the central nervous system in the 
form cf a continuous current along the spine does undoubtedly 
increase the muscular pcwer, and that applications to the murcles of 
a limb have the same effect. In the United States it is becoming 
fairly common for stbletes to undergo electrical treatment when pre- 

g for a contest. General electrification applied to csses of 
simple failure cf nutrition, such as debility after illness, or debility 
of any kind, produces a rapid improvement in the condition of 
the patient. In rickets, which is a comparatively simple form of 
defective nutrition, electrical applications have been shown by 
many o to have a very high value. The more complex 
forms of defective nutrition such as rheumatism, gout, and diabetes 
are not yet completely controlled by electricity, but indications are 
not wanting that in time good results may be expected. Already 
electricity is doing much for these conditions. 

In the fleld of ytic conditicns there are certain strict limita- 
tions to the utility of electrical treatment, and if is here that 
electricity bas lost credit quite undeservedly. People have exprcted 
electricity to work miracles, and because it could not do so have con- 
demned 16 as useless altogether. When paralysis is due to some 
mechanical obstruction or destructive prcoess in the nerve centres of 
the brain or the spinal cord, or when it is due to certain progressive 
degenerations in the quality of thcse parte, then electricity is power- 
less to help. 82, too, when paralysis is due to a breach of continuity 
in a nerve trunk, electricity can do nothing until the surgeon has 
intervened and re-united the severed ends. In the latter case 


gias. At other times it seems to relieve 
a neuralgic pain gom direct influence upon the nerve trunk in 
which the is felt. Effects upon the cirediation are probably the 
important factor also in the relief of sprains, and in removing the 
chronic stiffness which may be felt in or around joints as the result 
of injury or discase. In this there is scope for considerable de 

ment. The good results which can be obtained are undoubted, 
although it is not generally known that this is the case. 

Electricity can aleo be used to promote the passage of drugs into 
or through the rkin, and this has a few minor applications in medical 

ctic*, among others for the introducticn of cocaine to produce а 
ccal insensibility in minor surgery. 

Electrolysie, again, is often useful in many small matters of 
surgery. It is used Bimost exclusively as a means of destroying 
tissue. Small tumours cf various kinds can be very conveniently 
treated by electrolysis. The process is carried cut by the introduction 
of metallic needles into the tumour, the products of electrolysis being 
thus liberated in contact with the tissue to be destroyed. The cbief 
convenience is the case with which one can regulate the strength of 
current, and the amount of caustic cbemicel liberated, in exact pro- 
portion to the work required to be done. B» fine and so delicate an 
application can be made that the root of a single hair can be des- 
troyed without leaving any visible tear, and the removal of super- 
fluous bair in this way is a matter for which electrolysis is continually 
applied. Electrolysis with copper or sino anodes with the object of 


рассаду nO MM OE иеш PM CH шш 


apparatus in common use to-day with those used formerly. 
lectrodes.— The current is applied to the body of the patient by 
means of electrodes. These may be of the 


ticularly with electrodes for internal рано. The cylindcical 
handles fitted with sponges and held, one in each hand, ar 
obsolete, or deserve to be, and for most external applications their 


P 

lace is now taken by s plate of f:xible metal enclosed 
eather, and a disc of metal, also covered with wash-leather 
screwed into a wooden handle. The former is called the indiff 
electrode, and serves chiefly to complete the circait throsgh 
pa ien: body; the other or active electrode is the one whi 
manipulated and applied over the sff:cted region. For testing 
active electrode is fitted with a closing key. Examples of electrodes 
and other forms of medical electrical appliances are as shown upon 
the eepe metal — never be о to touch € ekin unless 
electrol or painful effects are desired. Sores are y produced 
in a few minutes by a few milliamperes of current, if at any point 
the metal of the conductor touches the skin directly. For this reaa 
some water-holding material, such as wash-leather, is always used to 
cover the metallic surfaces of medical electrodes. 


i 


E 


work of open acid cells such as the Smee cell, the Buntes, and the 
bichromate oell Formerly, when electrical treatment had to be 
carried oat by means of ponderous oak boxes filled with cells of one 
or other of these kinds, trouble and the dirt associated with then 


need cons'der, and even these are rapidly being abandoned, excepi 
for fixed installations, in favour of the mcdern, ыд, 
dry cell. With these small dry cells for currents of small magnitude 
and with a few accumulator for those medical which 
require a current of an ampere or more, as, for exam or the һом 
ing of galvano-caateries and the illumination of small exploring 
lamps, the medical man is sufficiently equipped, and is no longet 
compelled to handle and prepare caustic solutions. Larg) bichromste 
гаро Анаң survive in mae 5 for the сааш ке" 
ой currente, are every year | nume 
roas, as secondary celis and the means ee Teen S 
dynamos become more general over the country. thie simplifier. 
tion tends very greatly towards the increased popularity of medial 
applications of , because, perhaps, one chief cause of its 
neglect bas been, hitherto, the trcuble of the management of the 
apparatus. Е 
Ede batteries needed for medical work divide themselves into two 


6 surgeon'e 
able accumulator of four cells, for the little surgical lampe 
most part 8-volt lamps, taking about an ampere; though usual 
they are overrun most cruelly. For galvano-cimtery the 
average from 5 to 10 amperes, but the cautery circuit has alo 
resistance and a pressure of t vol:s is much more 
required. Sometimes the fou accumulator is arranged 
a switch will recombine it as two sets of two in paraliel for 
work, or else it is 1. ft as a four-cell battery in series, the vol's b-i 
expended ia a resistance. For medical work a bat'ery is fitted 
25 to 40 small dry cells connected in series and having wires led of 
from them to a circle of studs from which a moviag takes up 
into circuit as many cells as are required. It is usually fitted with 1 
milliampere meter permanently in circuit and s commutator fot 

ing the poles, also with an induction coil driven by a separate 
ing resistance of the human body abi 
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tion ooil should come first, as it is the form of electrical application 
which has the widest employment. The medical indsotion coil b 
developed ia certain special directions, the chief requirement with 
each an apparatus being s means of careful regulation of its stroogtè. 
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Of the various ways of obtaining this regulation, the one best suited 
to our purpose is the plan of using a sliding coil, which 
can be рои close to the primary or сап be removed further from 
it, as desired. Much has been done of late years-$o improve the 
induction coil, and more has b:en written about the various effects 
to be got from coils of different sorts and construction. Attention 
has been given to the improvement of the vibrating spring or contact 
breaker, and the best American coils are now fitted with two 
vibrators, one of slow speed and one of high speed. In the United 
States, where the construction of electro-medical apparatus bas been 
much elaborated, it is quite customary to supply ooils with several 
interchangeable secondaries. The same is done to а less degree by 
makers elsewhere. The various effects which have been ascribed to 
different windings of secondary are best considered as being due to 
the very great differences in their self-induction, according as they 
are made with wiadings of great length and many turns, or of short 
length and few turns. The slower rise and fall of wave which is 
found with the high self-induction of the long оой of many windings 
has the effect of making the shock less sudden and less in its 
effects. Во too in very long fine secondaries a large part of the volts 
are dropped inside the coil, and the E. M. F. at the terminals, though 
high on open circuit, may fall almost to nothing when closed through 
а comparatively low resistance. Oa this account very long coils with 
very high s contact-breakers have been much written about as 
aff currents for internal applications, but in my 
opinion the painlessness is due to the fact that very little current 
comes out of them. For practical purposes, I have usually found it 
sufficient to use one secondary coil, which is tapped st one-third of 
its length, and so can give long coil and short coil effects from the 
one instrument. Modical induction coils are not fitted with соп- 


densers. 
(То be continued.) 


COAL ANALYSIS. 


1. 


Тнв American Ohemical Society has published a very valuable 
report om coal analysis. Ooal is very much the same the world 
over, that is to say, it is sufficiently the same in material to 
render а chemist's рп on the methods of analysis c qually 

д ucing countries; and in this, and subsequent 
meh No рон (0 present push a aig е report as may be 


is ra 
not be affected; or shovelsfull cf coal may be taken at regular 


results, 
samples 


shovelsful of coal should be taken at regular 
intervals and put in a tight covered barrel or other air tight box, 
protected from the heat of the furnaces. 

In sampling a mine the map of the mine is to bs examined and 
points for sampling that will fairly represent the body of 
the coal, These should bs placed olose to the advancing 
creecent-shaped front of the workings. Before the samples are tsken 
& fresh cut of the face is made from top to bottom, to a depth suffi- 
cient to ensure absence of possible changes or of sulphur from blasting 
charges. The floor is 1 1 
down vertically 3 inches wide by 1 ino ‚ with a chisel, 
leaving, however, any bands of shale if the practice of the mine 

these from the coal furnished to customers. 
coal thus cut is broken at once into }inch cubes on the 
canvas, and mi and quartered down until the last division will 
fill a quart jar, which can then be sealed up. If the seam varies in 
thickness, the amount of each sample must be proportionate to the 
thickness. This can quickly be done by using a small measure and 
filling it once for each foot of thickness of seam. 

In addition to the general samples, any specially different coal 
should be separately sampled from the seam. ' 

For anelysis the quartering down system is cirried down to 
100 grammes. This is then run through a coffee mill set to grind as 
finely as possible, and at once closed up in s tight glass tube for 

ition of moisture. Another 12 or 15 grammes is then 

d up for the purpore of determinations other than moisture. 

t need not be grome up so fine. Too much caution cannot be exer- 
cised in sampling, and the committee give a strong recommenda- 
tion to be carefal in the treatment of the samples in order to secure 
reliable results, to emphasise which they state two cases of lignites, 
the moisture in which was made to appear the reverse way, and a 
grave injustice thereby done one of the parties interested. Some of 


the American Western coals will, it is stated, lose several hundred 
pounds weight daily while the car is standing on the track, and the 
same coal may lose several per cent. of moisture by standing some 
days or weeks in a loosely stoppered bottle. 

The determination of moisture is made one gramme of 
the coal in an opm porcelain or platiaum crucible at 104—7^ O. for 
one homr. This is best done in a double walled bath containing pure 
toluene. For coals high in moisture, determinations must be made of 
both coarsely and finely ground samples. Usually thera will be more 
moisture in the coarser sample, and a correction must be applied to 
the finer determination. The following is the procedure for finding 
the true moisture percentage :— | 


Coarsely ground 


sample. 
Moisture bis us 12 07 
Volatile combustible matter e is 
12:07 — 10:39 


34:55 
Then the correction for moisture will be i Geer ^ 0:0187, | 


and the true-percentage of volatile combustible matter will be 
34:25 — (34:25 x 0°0187) = 33:61. | 

It is possible, of course, that both moisture and volatile matter 
may be correctly determined from the coarse sample, but data are 
wanted to prove this, and meantime the volatile matter seems зв; 
found from a finely ground sample. 

Toluene is recommended for the bath because of its convenience, 
but any other bath will answer equally well. Bayond one hour's 
exposure the sample begins to gain weight, probably from oxidation, 
and a higher temperature than 107° O. appears undesirable. 

Dr. Hillebrand has dried coals in vacuo over sulphuric acid, and 
this to us seems to bea sound syatem, but the committee do not appear 
to endorse it. Ав this із а matter of importance, we reproduce the 
figures obtained by Mr. N. M. Austin. His results are mostly 
averages of 2 to 6 determinations. 


Finely ground 
sample. 


10 39 


| 
| 


| 
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9 1°34 132 1:23 T ose Gi Т7 
10 | 1050 i ‘ 11°04 11°55 
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The committee believe in the drying in vacuo when great accuracy 
is required, and in cases where the determination is to be combined 
with an ultimate analysis, but unless sampling is better controlled 
than at present, the difference of the two methods—only 0°37 per 
cent.—is hardly enough to jastify the adoption of the new method. 
The small difference due to higher temperature does not warrant the 
increase. Tae point to observe is that the temperature of the bath 
should be above the boiling temperature of water, and this is well 
sequred by toluene, which boils at a temperature somewhat above 


(To be continued.) 


that of water. 


таста 


SOME CONSIDERATIONS AFFECTING THE 
TRAINING OF YOUNG ENGINEERS. 


Br W. О. BOBROWMAN, WE. Вон. 


(Abstract of paper read before the North-East Ooast Iastitution of 
Engineers and Shipbuilders, 13000 Hartlepool, February 24th, 


As early as the fourteenth century there were instituted guilds and cor- 
3 for the purpose of protecting skilled labour, and for maintain- 

certain exclusive privileges, the violation of which, it was thought, 
would be detrimental to the public at large. These guilds were not 
pai | confined to the trades of the time, but the learned professie: s 
as were formed into self-governing bodies for the purpose of 
exclusively protecting their respective arts, and аз in the course of 
time these professions and trades multiplied, the teachers and taught 
combined to form corporations or universities, the teachers beiug the 
masters, the learners the apprentices. 

There is no doubt that this system of apprenticeship, as instituted 
by these old guilds, was one of the chief reasons why we maintained 
so long the first place in manufacturing industries. The pity is, that 
along with the special training of the apprentice in handicraft there 
was not incorporated with it some system of technical education. 
The importance of the development of this technical side of 
education has now become fully recognised, and by none more so 
than by onr leading political economists, who see in its кошо» the 
essential basis of the future industrial, as well as sccial, advancement 
of the nation. They seo that if besides bis cunning hands a man has 
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а well-stored mind and is technically educated, his value and he is termed liberal or merely professional, now as in antiquity, because 
becomes of a stock of educated artisans upon whom depends, in great even in Plato's day there were the philosophers and dramatists ам 
measure, the country’s prosperity. artists teaching liberal education, while the Sophists supplied the 

То engineering sll this has been y true, as it is not too much rofessional side, is not altogether to develop the mental and moni 
to say that the commercial prosperity of our country has been largely, qualities of the pupil for their own sakes, but to enable him to mak 
if not entirely, created by ite engineers; and if the prominence to which a respectable living, to become a useful citizen, to convert, in othe 
we have already risen as a nation in industrial arts is to Ъз maintained words, his brains into money! And when this is said, it is not 
in the future, we mon ne fail to produce that material out of which vore 5 what не been said already, that the primary 
good engineers are m objec col period is to acquire an orderly method of 

So much has recently been written of industrial progress and learning, and that the nature and amount of the knowledge acquired 
competition in other countries and of how other nations are are only secondary; but are not secondary resulta sometimes very 
gradually overtaking, if not actually passing, us in the industrial im and not to be disregarded altogether? Hence it is held 


race, that our attention might not unprofitably be directed for a 
short time to-night to some of the educational requirements of our 
apprentices and young tradesmen, and to some of the means of 
meeting them. | 

It is now fully admitted that the training of an apprentice engineer 
should be twofold, and that careful instruction in principles as well 
as experience in practice should be included in it. But where 
di ty of opinion does stil] exist is in what is the best method of 
dividing the time between the classes of the technical college and 
the departments of the workshops. The question whether theory or 
“practice should come first, or whether they should be taken 
simultaneously, or even as complementary to general education, is a 

blem exceedingly difficult of solution, if soluble at all One 

ing is certain, the old methods by means of which young engineers 
were trained in their profession and so equipped for a practical life 
are altogether unsuitable now. 

What are the conditions that obtain at present in the of an 
average apprenticeship? After йиш bis course elementary 
education at school, a lad suddenly finds himself turned loose into 
one of the of a workshop, and is there left to learn his 
trade as he beat can. In the old days an apprentice used to be 
taught a definite craft, and his trained hand was of the highest value 
in work demanding the use of hammer, chisel, and file; ¿hen he was 
trained in all the details of his trade, and, after a 55 
and with the object of mastering the outlying branches 
widening 1 knowledge and noe, he became a 
journeyman before finally developing into а master. Лоо he learns 


altogether, 
labour renders it impossible for a workman, unless he be of excep- 
tional character, to so exercise his hands and mind as to develop 


and so, if be be only skilfal with 
unskilled labourer 


development. 

Before , then, which course of should be 
chosen as being the best, a youth should know, or be led to know, the 
powers of his own mind, and the chances of a successful career he 
may have to his band in the future. If he be of the material which 

to make a good engineer, it perhaps matters little which course 

chooses first; bis ability and bent of mind will soon become 
apparent, and he will probably be able to mould his career into lines 
at once most congenial to his taste and in kee with his tem 


laid and method should be all and in all; the method of learning how 
To the engineer, as to every other business man who bas 
frequently to decide rapidly when neither his text-books nor his 
notes are at hand for consultation, a well-trained memory is abeo- 
lutely neoessary. To remember well is sometimes of as much import- 
ance as to understand well To train the memory demands ita 
application, and in the process the mind is stored, and if with reten- 

veness of memory there be associated a correct method of reasoning, 
a correct babit of arranging in p and natural sequence all the 
facts of a problem, it is no longer fonnd to be an effort to remember 
them, and its training therefore should have every prominence in a 

school course. 

There has always been great diversity of opinion regarding the 
best methods of thas strengthening the mental powers. Until 
recently it was claimed that nothing whetted the intellect or 
stre ned the mind like a study of the classica. The very fact 
that the syatem of education was not essentially different from what 


and heal ee сате саа чш 
guages are surely q as capable out 
braias as dead ones, and to the student ч ы romagna 
drawing, there would be opened up such a world of delight мїм 
гонга мро M аре! АП his Huia M сш око crm 

he whole purpose of the school, then, should be to so prepare 
as to render them capable of succeedisg in any calling they like to 
choose afterwards VFC 
3 of logical reasoning, and a stock of useful 
nowledge. 

As success in every walk of life depends to a extent on early 
быш avery / boy in соо кулы —— 
some course as bas been indicated. When this hu 
been plished, the ^ot his studies, his 
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Тнв Istmaron Loan DISPUTE. 


Islington Vestry for 
of £13,200 and £56,261 for electric lighting р 
then stated by the Committee that the inf 


electrical engineer 
ment given in the estimates and specifications which accompanied the 
170010 correct, and further, that suffices! 
information has been afforded the Council to justify such applications, 
btaining the Council 


‘which it is now feared, owing to the delay in o 


sanctions, will prove to be insafficient. 

Commenting upon this attitude, the Finance Committee expresi 
the opinion that the Council, as the sanctioning authority, was tbe 
sole judge as to the safüciency of information supp by bal 
authorities applying for sanction to loans, and that the position which 


the Islington V apparently took up in regard to the matter "v 
quite — — e Committee said :— 
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With regard to the loan of £18,200, the Vestry have not satisfied us that the 
prices masking up this sum are fair and reasonable, and we were consequently 
unable to recommend the sanction of the sum asked for until fuller information 
as to prices was given. In order, however, to meet, as we thought, the con- 
venience of the Vestry, we recommended the sanction of £10,000 on account, 


following in this respect what we understand is the practice of the Local - 


Government Board in such cases. We adopted a similar course as regards 
the loan of 256,961. To enable the Council to judge as to the reasons why we 
bave been unable to recommend the sanctioning of the total sum applied 
for, we submit the following statement, which in the latter case, shows clearly 
the points with regard to which we require explanation. Three points on 
which. further information was desired were put to the clerk of the Islington 
Vestry in a letter from the chief engineer of the Council on October 27th, 1899. 


These points were set out in tabular form, and the replies given by 
the Vestry clerk were placed in parallel column, whilst a third 
column contained some observations on these by the Council's 
^ mel showing that, in the opinion of the Committee, further 

ormation was required. It may, however, be well to reproduce the 
tabular statement in another form, where A, B, and O represent the 
points raised by the Oouncil's engineer, A 1, B 1, and O 1 the replies 
of the Vestry clerk, and A 2, B 2, and O 2, the remarks of the Council's 
engineer. In this form the three points are indicated as follows :— 


A. Hornsey, Newington Green, apnd Highbury arc lighting schemes— The 
bi sy cable given in your schedule do not appear to agree with the lengths 
as on the plans. A1. The actual length of cable mast of necessity exceed 
the length of frontage on account of connections, waste, &c. It is estimated that 
this excess works out at something like 25 percent. This has been admitted in 
former sanctions by the Council. A 2 It is not questioned that the actual 
length of cable must exceed the length of frontage, but the excess appearing in 
the particulars given the Ves is excessive and is not explained by Mr. 
Dewey's letter. Thus the length of 19/14 cable in certain streets as measured 
on the plans amounts to 9 miles. The length for which the Vestry ask a loan is 
194 miles, an excess of about89 per cent. Again in another description of cable 
the Jength measured on the plans is 18 miles ; the length for which a loan is 
naked is эя miles, a difference of 58 per eent. Thus it will be seen that even an 
addition of 36 per cent. does not account for the difference, and 25 per cent. 
itself is an excessive addition. In former cases the allowance for Islington has 
sometimes been 20 per cent., and this is undoubtedly & most liberal allowance. 

B. In the Highbury arc lighting scheme an amount of £15 each is included 
for 68 connections. Probably there is some omission here in the description 
of the work. B 1. The amount of £15 per connection is considered low rather 
than excessive. Many of the lamps are at a distance from the mains, and the 

inclades the cost of opening up ground, laying and jointing pipes, and 
connecting to the bases of the lamp columns. B 2. The average length of con- 
nection between the arc lamps and the mains as taken from the plan appears 
to be under 12 feet, and unless there is something unusual in the work which is 
net stated, it is impossible to see how the £15 can be spent. 

C. The prices for mains and conduits and street work combined appear very 
high unless there are special circumstances to account for it. C J. Here, again, 
the engineer is convinced that, if anything, he has under-estimated in his prices 
for mains, conduite, and street work combined, and having regard to the 
upward tendency of pice generally, he is afraid that it will be necessary later 
on to send in а supplementary estimate. C 2. Mr. Dewey's reply simply states 
that in the opinion of the Vestry's engineer the prices are low. 


The Finance Committee mentioned that the tabular statement 
had been forwarded to the Vestry with & request that they would 
supply such further detailed information as would enable the 
Council's engineer to deal fully with the matter, but the only com- 
that quoted at кылт БЕ 

qu a е g of the rt. 

As the Committee could not take any farther 

in the matter until the Vestry had far- 

the details asked for, they bad in- 

sructed the clerk of the Council to inform 
the Vestry to that effect. 

Mr. ETxiorr proposed that the Council 
should not receive the report of the Com- 
mittee. In doing so he referred at some 


had not carefully considered the plans, the 
facts and the circumstances of the case, and 
if the report was received and no action was 
matter, the Oouncil would 


the 
реш ор кес шаны и Se 


P peo in London. "m 
WELL WILLIAMS baving seconded th? motion, 

1 CAMPBELL also discussed the question. 
, chairman of the Finance Committee, stated that one 
from Islington implied that the Council was not to 
but to accept the statements made. That was, 
‚ Contrary to the law. In the country the period for loans 
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The motion for the non-reception of the rt only received four 
and the report was then adopted. á 


Tum WESTMINSTER OOMPANT. 


The Committee were assured— 


that the consent of the Council to the change of pressure had been very 
valuable to the company in increasing the value of its undertaking; and this 
being the case, the conduct of the company io increasing its charges was not 
justified by the circumstances. Each order granted under the Electric 
stenting Acts contains a provision fixing the maximam prices to be charged, 
and also empowers the Board of Trade at any time after the exp'ration of seven 
years from August 26th, 1889, on the representation of the Council, the local 
authority or the undertakers, to make an order varying the price or method of 
charge, and substituting other prices or methods of charge; and the prices, &c., 
may again be varied after the expiration of seven years after the last alteration. 
The maximum price had been fixed in every case but one at 8d. per Board of 
Trade unit; but the charges made by the various companies differed, and in 
some districts where there is competition, the charges are as low as 8d. As 
regards the Westminster Company, the Committee were advised that it could 
afford to supply ata much cheaper rate current at 200 volts pressure than at 
100 volts, especie! having regard to the fact that nearly all the consumers in 
the district had agreed to the change of реше Up to the present the ques- 
tion of revision of the maximum price had not been of great importanoe, the 
prices actually charged having been below the maximum; but the action 
taken by the Westminster Company had shown the utility of the provision in 
the order relative to alteration of the maximum price. 


Having regard to all the circumstances, the Committee had come 
to the conclusion that the Oouncil should take action forthe protec- 
tion of the public. The Committee accordingly recommended that 
a representation should be made to the Board of Trade that it was 
desirable the maximum price allowed to be charged by the company 
should be reduced from 84. to 5d. unit, and that the Board should 
Ъз asked to consider the matter with a view to such an inquiry being 
made as the Board might think necessary. . 


AN AUTOMATIO BRAKE. 


Im many classes of machinery driven by electric motors, the necessity 
for some form of automatic brake has made itself felt. In the case 
of cranes and hoists it is required to retain the load when the motor 
is stopped, and in other cases for the purpose of stopping quickly 
and with precision. SD 
What is required is a brake which is normally held on by a spring 
or weight, and which is released by an electro-magnet, the exciting 
current of which is preferably controlled by a switch attached to the 
switch which starts and stops the motor. Thus, when tho switch 
turns current on tothe motor it simultaneously turns current on to the 
electro-magnet, so releasing the brake, and when it is turned off it 
simultaneously interrupts the current to the motor and to the brake, 
so that the brake renews its grip. | - 
An arrangement which has been used to a certain extent consista of 
an ordinary band brake with an electro-magnet to lift the lever. This 
ent requires very careful adjustment owing to the short 
range through which an electro-magnet acts, For the same reason 
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any slight wear of the band or pins will cause the brake to slip, so 
rendering it aaraliable. 

The brake which we illustrate has boen devised to get over this 
difficulty. It is constructed somewhat on the principle of a Weston 
friction clutch. А disc slides on а feather key on the motor shaft, 
and is placed between two plates, one of which is fixed to ithe frame 
of the machine, and the other swings on a link and is provded with 
stops to prevent rotation. This movable pressure plate is act ed upon 
by a spring, which presses it, the disc, and the fixed plate tightly 

, 80 that the motor shaft cannot turn. An electro-magnet is 
provided which, when energised, pulls the pressure plata and 
releases the disc. In fig. 1 su illustration is given of one of the 
brakes fitted to a motor for driving a set of plate-bending rolls, the 
object being to get quick stops instead of having to wait for the 
momentum of the motor and gearing to die down. The users have 
found this a great advantage, as they are now able to get more 
чох en of their rolls than they could before the brake was 

op 

Generally a simple on and off brake is all that is needed, but in 
some cases, and more igi orcad in cranes, 16 is desirable that the 
brake should exert an intermediate pressure between full on and 
full off. The sectional drawing, fig. 2, shows a brake arranged to 
give two pressures. There are two pressure plates, e; and ea, and 
there are two springs, one pressing on each plate. The magnet 
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1,650 Ibs. The plates, e; and eg, each exert a pressure of 2,000 lbs. 
Referring to the curve it will be seen that as the ampere- turns 
round the magnet increase, its attraction 
the plate e; is pulled over, leaving the plate ¢, still pressing on the 
disc. At this point the attraction ( is exerted betwe 
and ¢,) falis to 375 Ibs. owing to the magnetic short ci-cnit formed by 
е. As the ampere-turns are further increased the thin part of ei 
becomes saturated, and the magnetic potential across it rises, causin 
the attraction to increase till at 2,000 lbs. the plate ¢, is also pulled 
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Fra. 3. 


9,000 — 8,500 4,000 


over, leaving the disc free. The effect obtained by this arrangement is 
5 two simple brakes were used exerting pressures 
of 2,000 Ibs. and 1,650 Ibs. respectively. It is, however, much simpler, 
the only addition to the simple form being the extra plate and the 
division of the spring into two 


parts. 
The patentee of the brake is Mr. Olaude W. Hill, of Broad Street 


House, London, E. O. 


THE ELEOTRIC WIRING OF BUILDINGS. 


UNDER the above heading Mr. W. A. Chamen recently dis- 
cussed before a meeting of the Institution of Engineers and 
Shipbuilders, Glasgow, the general position of the wiring 
question, with special reference to the various systems in 


vogue, and their advantages and disadvantages 
different conditions. Taken as a whole, the pa 
very gool résumé of modern practice in wiring, but, 
ea ier author's gis um to have го formed in 
the echool of experience, they do not appear to bring us an 
nearer to the maah meeled etandardisation, which стан 
cannot become really effective whilst so many different 
methods of enoasing wires are in the field. It is true that 
the author raises a cry against the want of enterprise on the 
part of our makers in not MOD a safe and satisfactory 
system of iron tubing, standardised after the manner of our 
American cousins. But, whilst all the other systems are 
admissible at the contractor's pleasure, it is impomible to 
see that the makers have any very A pry encouragement to 
get out such a system. The method of installing gas in 1 

uilding is always held up to us as something which we 
should endeavour to emulate, viz., in point of cheapness, and 
in point of simplicity and uniformity; and yet, to take the 
latter point first, who ever adopts the attitude of oar 
apologists for the various wiring systems and theif good 
points when installing gas in a building? It is all done on 
one system, iron barrel for mains and iron barrel or comp 
tube for branches. No gasfitter ever thinks of using wooden 
tubes in certain positions, because they would work in & 
nicely with the decorations, nor does he cover nd pipan 
or outside with all sorta of compositions to resist heat or cold 
or chemical action, or use more than one form of joint, the 
screw vip Then, to take the question of cheapness, it is 
as well to give up at once the idea that electrical hous 
wiring, even if installed 9 the house is being built, can 
ever compete in price with gas piping. 

In the first place, the material pee always be dearer, as 
long ав we use iron, copper, and insulation against iron only. 
In the second place, the labour must also always remain 
greater, when all the little hundred and one things are taken 
into account which form part of the installation of electric 
light, apart from the mere running of the tubes and wire. 
There are the making of electrical joints, the firing of 
switches and boards, the wiring of fittings, and many other 
things which will suggest themselves to the practical man 
Therefore, while ever having before us the Eldorado of a 
standard system and a cheap one, do not let us be led awsy 
by adopting anything so cheap, that it will be nasty also 

Mr. Chamen enumerates the objections which are raise 
against wood casing, but he omits to mention one point in 
which it compares unfavourably with a round or tubular 
system, namely, that much more cutting away is required, 
especially if the work is required to be sunk. Perhaps the 
most important objection he raises is that two distinct class 
of workmen are required, the joiner and the wireman. This 
is no doubt true, and is perhaps the fault of the firms who 
employ the men. The wiring * trade" is not worthy of thst 
name, and if firms would remember this, and see that 1 
workman were, in the first place, a joiner or a pipe-fitter, 
they could very easily teach him the wiring work. 

he author turns next to systems of lead-oovered wires 
and we are glad to see that he quickly dismisses the case of 
two wires drawn into lead (or compo) tubing, as being wore 
than that of wood casing, from the point of view of mecbs- 
nical protection and moisture between the wires. Dealing 
with single, twin, and concentric lead-covered wires, he points 
out the fact that if run on the surface, the two first varieties 
derive greater immunity from nails, &o., than if buried in 
the plaster, but that if the insulation is hygroscopic, special 
fittings have, of course, to be used, so that a lead joint may 
be made. It is rather curious that owing to the way 4 
certain system is largely advertised, people seem quite to 
forget that india-rubber-covered wires may also be encased 
in lead, singly or twin, and without the use of special fitting: 
with cast solder bases. As regards the last-named variety, 
the author assumes, we believe rather rashly, that it bas not 
yet been proposed to use concentric wires with both conductors 
insulated, and he naturally refuses to discuss the large question 
of earthing the outer conductor. It is, perhaps, a pity that 
as во many electrical engineers are now nibbling at thi! 
question, someone should not boldly raise the standard of 
“earthed outer” before the Institution of Electrical Engi- 
neers, во that the matter may be properly and Шуй 


cussed. 
We do not quite understand Mr. Chamen's statement ths 
on a public supply * one conductor at any rate is connected 
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to earth.” He, however, goes on to state that the lead 
_theathing should always be connected to earth through a 
water pipe, so that in the event of the sheathing beoo 
live at & point near a compo gas pipe, the latter should not 
be the means of атаа potential. Не also rightly 
the use of joint boxes which do not rely on the 
skill of the workman to uce a good joint, and which 
are used without the lead at being “ wiped” round. 
Dealing next with iron tubing, the author discusses gas 
barrel, skelps (by which, we presume, he means some of the 
so much advertised, which do not have closed joints), 
and insulating tubing. He appears rather to favour the last, 


owing to the med absence of condensation or contact 
of the wire the metal tubs, but whilst, very properly, 
pointing out that a satisfactory job may be made of all 


three systems, he shows that in the case o barrel, which 
has mach to commend it, a great deal of trouble can be 
caused by oareless work, points which have been dealt 
with at oonsiderable length in these oolumns, He 
is rather down on the skelps, but we cannot sa 
that we have noticed any sharp edges on the tubes whi 
have been in the market for some time, nor should they hang 
on the wires if properly driven home into their socketa. The 
moral of all these conduit systems is good work and careful 
supervision, and none of them can be a sucoess without this 
attention, however much the makers push wor, pns 
Whilst di the necessity of making the el con- 
tact perfect throughout an iron tube system, for the same 
reason as given under lead-covered wires, the author appears 
to assume that no proper systems of screwed barrel, with 
fus boxes, joint boxes, &o., drilled, tapped, and supplied 
with lock nuts, have ever been made. In this he is inoorreot, 
as several firms have got out such systems for their own use, 
and also, we believe, for the general market. He does not 
tes the necessity of going to the extra expense of using tubes 
lined with insulating material, if wires with good insulation 
and smooth tubes are employed, an argument in which we 
fancy he does not stand alone. However, we can hardly 
agree with his statement that if well insulated wires 
are drawn into smooth tubes they should have a long life 
because they are not subjected to alternate conditions of 
damp and Surely that is just what they are sub- 
jected to in unlined tubes, but possibly the conditions are 
not so severe as to canse breakdown after a year or two. 

After a final tilt at wood-casing, Mr. Ohamen goes to the 
root of the matter by regretting that we cannot rely on our 
workmen, or those saperintending them, to do their work 
properly. These evils are the cause of the continual agita- 
tion for standard systems ; every system һай more or lees the 
elements of a perfect system if it only has carefnl work applied 
to it, but the trade unions have destroyed most of the good 
workmen who studied their employer and took an interest in 
their work. The modern working man’s motto is minima 

„ mazime pecunio, and the only way to get good 
ешт is to ora them пр M а author 
ghtly points out it is usually the spent upon 
the actual job which costs the greater ds 
and this wiring firma know to their coat. It ia only b 
keeping good men and getting used to their ways that it 
at all possible to estimate the cost of labour properly. 
author hints at what he would an ideal 
system, gen a сапоерігіс cable in an iron tube, but he 
а di 


culties in jointing, although he says nothing 


appreciate 
of bending. If architects would use a little more foresight 
in designing houses by leaving veitical and horizontal clear 
runs for electric light wires, possibly Mr. Ohamen’s. ideal 
might be realised, as the number of joints would be reduced 
toa minimum and the lengths of tubes could be largely 


The author next breaks off to a small historical and 
: Ve dissertation on tree and distribution board 
ette of wiring considered in connection with fuses and 
E, but he mainly deals with truiams and statements 
3 which every wiring expert should be acquainted. He, 
And toad severely deprecates the bunching of sub-maina, 
alice makes a suggestion which practically involves the 
Н lon of the main distribution board. 

te © wishes to compromise between the tree and distribu- 
«n board Systems by running a pair of mains from bottom 
the erone Ёё, and tapping off at the various floors for 

ferent sul>-boards. 1 we are not mistaken, this is very 


of the money, 


often done, unless a very special system of control from one 


point is required. We see no particular reason, however 
why these rising mains should be of эн вате section from 


bottom to top, as he suggeata, althongh in 
might be cheaper to effect this than to go to the expense of 
patting in double-pole fuses at every reduction of section. 
Al the paper is a valuable addition to the literature 
of wiring, and should be read by all those interested in the 
profession. We fear that too = ple are apt to rely 
entirely on their own i they would read more 
about that of others general community would benefit 
equally with themselves. 


THE OAPE TRAMWAYS AND THE SUB- 
MARINE OABLE. 


A PAPER communicated by Prof. Andrew Jamieson to the 
Institution of Eagineers and Shipbuilders, and reprinted in 
the ELECTRICAL REvIxw, Cea'a with a question that may affe t 
submarine cable companies in many places in the future. For 
some years past since the establishment of electrical tram- 
ways in Cape Town the working of the submarine cables has 
been seriously interfered with, so much so that the signals 
have at times been quite unreadable. The matter was sub- 
mitted to Mr. A. P. Trotter when he was electrical adv 
to the Cape Government, and the remedy that he a 
peared, it was anderstood, to meet the difficulty, but since 
that time the trouble has reourred in an ex ated form 
owing to the extensions of the tramways. Prof. Andrew 
Jamieson and Mr. F. Jacob went last year to Cape Town to 
advise the Oape Electric Tramways Company on uestion, 
and the paper referred to is an account of the problem pre- 
sented to them, and of their solution. | | 

The end of the submarine cable from Mosammedes, nearly 
1,400 N.M. in length, is oonneoted to the instrumenta in the 
cable office at Cape Town, olose to the line of the eleotrio 
tramways, and the connection to earth of the earth side of 
the instruments was originally made in the о ое, The 
working of the electric tramways, and a ign the sudden 
variations of current on starting and sto ping @ cars, pro- 
duced electrical currents in the cable which seriously inter- 
fered with the working, and the problem attacked at one time 
by Mr. A. P. Trotter, and more recently by Prof. Jamieson, 
is to find a way of getting rid of these disturbances. 

Rapid variations in the current in a primary system of 
conductors produce currents in a neighbouring secondary 
system—in this case the insulated conductor of a submarine 
cable—in two ways. One depends on the movement of 
charges induced by electrostatic induction, and is due to the 
changes in the potentials of the neighbouring points of the 
pri system. In ordinary transformer work this is 
negligible, because the mutual electrostatic action between 
the primary and secondary systems is very small compand 
with the electro-magnetic action. In the case, however, of a 
cable terminating in a condenser of 50 ог 100 mic:ofarads, 
and having little mutual inductance with any other con- 
ductor, the electrostatic effect might be relatively consider- 
able. The other mode in which currents might be induced 
in the cable is by electro-magnetic induction, and the effect 
of this, in the absence of any effective iron circuits, depends 
largely upon the distance between the cable and the inducing 
currents, ditt кут if the distance is large. The trolle 
wire and the rails of the tramway system form a closed сігсой 
for the electrical current between the power house and the 
tramcar, and are generally close together compared with their 
distance from the cable. Prof, Jamieson is probably quite 
right in believing that the currents in this olrcuit do not 
produce much effect in the cable. Buta considerable pro- 
ра od БАТЫ rap tba ae cire т 

rails, but throug ground, 
of some of this will be close to the cable, Т) relat vel 
high condactivity of the iron pipe in which the subterranean 
line is laid, and of the of the submarine cable, 
will tend to concentrate these atray return currenta close ta 
the cable, and во aggravate the ‹ оси. 

When Mr. Trotter considered the question he was inclined 
to attribute the effect observed to the first part, the electro- 
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static action. The capacity between the cable conductor 
and the earth of two parts, that of the core itself 
and that of the terminal condensers. Since but a few miles 
of the cable could possibly be considered as coming within 
the range of action of the tramway currents, the capacity of 
the terminal condensers was evidently by far the most im- 
t part, and it was at the earth connection of these oon- 
neers that variations of potential were to be guarded against. 
It wasconsequently inferred that if an earth connection for the 
terminal apparatus could be obtained at some pas уа 
the eee е the tramway шт рны s would 
cease, experiments were e for testing 
this conclusion by carrying out linea in different directions 
hire eri M to obtein & warp dile n 
istur int. This expedient prov ess, except in 
the case when the earth line was carried out to sea nearly 
along the line of the existing cable. This result might have 
shown that the cable disturbance was not due in any oon- 
siderable degree to the electrostatic action contemplated, 
and that the improvement was the result of eliminating 
electro-magnetic action by the provision of a differential or 
balanced circuit in the region of disturbance. | 
Even this compensation һай not proved satisfactory now 
that the tramway system has been extended, an effect 
explained by Prof. Jamieson as due to the fact that the cir- 
cuit obtained was not perfectly differential, because the 
routes of the main and the earthing cables were not closely 
coincident, and because the two cables were not of similar 
construction. | 
It was recommended accordingly that the main cable and 
the earth return should be constructed as a symmetrical 
twin core cable. In the interests of the tramway company 
it was suggested that two or three miles of such a cable 
would be sufficient, one core being earthed at the end by 
connection to the sheathing, and the other jointed to the 
main Mosammedes cable. The cable company, however, 
very naturally insisted that the twin cable should be carried 
out 10 N.M. to Robben Island, where the main cable from 
Mosammedes, as well as the twin cable from Cape Town, 
can be landed, so that all the ends are available for discon- 
nection and testing. 
When this has been completed, the circuit may be looked 
on as carried into Cape Town, and then, after passing 
h the instruments, returned upon itself to Robben 
„ where it is earthed. -The earth will then be obtained 
at a point free from changes of potential due to the tram- 
ways, while the whole of the line in the region of disturb- 
ance will be so balanced, that there can be no effective dis- 
turbance produced. With such a construction it is quite 
immaterial whether the disturbances have been due to elec- 
trostatic or electro-magnetic induction, since the balance is 
equally a remedy against both, and there can be no doubt 
that it is a perfectly effective mode of meeting the difficulty. 
We do not quite follow Prof. Jamieson in his statement that 
an iron pipe, or sheathing armour, forms a magnetic shield 
against the effects of ohanges in neighbouring currents, 
otherwise than in virtue of their electric conductivity. 
Information as to the mode of duple ing such a cable 
would be interesting. It is clear that if the second core 
were used, not for the working earth connection, but as a 
connection to the artificial cable, it would be equally efficient 
in preventing disturbance ibly with a for a dis- 
tant ке earth in. dition, and then the ordinary 
methods of duplexing would be available. It would be im- 
practicable, we suppose, to o the cable at Oape Town 
with the artificial at the other end of the seoond oore at 
Robben Island. If the seoond core is used for the working 
earth, the tramway disturbanoes will only be eliminated in 
р working. . 
he difficulty of using delicate electrical and magnetic 
instruments near places where large currents are apog is 
great, and the best course, where it is practicable, is to 
take them away. The expense of removing a large existing 
cable station is serious, and it is convenient to receive mesg- 
sages in the place where many of them have to be delivered, or 
we imagine that the cable company might have been tempted 
to move their station from Oape Town to some other place free 
. from bance, and to employ ordinary telegraph appa- 
ratus to reach the distributing oentre, It is quite clear 
that the convenience of a cable company is not comparable 
in importance with the interest of the general public in 


electrical tramwayr, and we should be sorry to hear that euch 
difficulties as those with which Prof. Jamieson has been 
dealing, were allowed to hamper electric traction schemes, 
Similar considerations apply to scientific laboratories, and it 
seems not unlikely that the new observatory in 
Greenwich Park, and the proposed development of the Kew 
Observatory may ultimately oreat» difficulties of the same 
kind. The vested interests of the instruments in the City 


and Guilds Institute were allowed, if we remember rightly, 
some weight in the rejection of a proposed under- 


ground railway in London. 


WIRING RULES AND SUPPLY 
REGULATIONS, 


2 
E 
Е 
3 
3 
mS 


which was covered by the 
Rules.“ This was probably 
that examination and registration of the various desi 
fittings was attempted, and after that date only those fittings 
were allowed to be used which had passed certain definite 
tests set forth in the jd per 

In January, 1899, Mr. Wordingham was able to say that 


the Corporation now issue a “ List of Appro 
Fittings," oon a fairly complete set of fittings witha 
good choice of makers for installations of ly every 


J 
size. What is most satisfactory is, that we learn from Mr. 
Wordingham that manufacturers have shown every уйны] 
ness to adopt su ions in the spirit they were in , 
improvement of the fittings. 


testing registering i 
accessories’ trade, there is no doubt that it has assisted in 
ridding the market of some of the flimsy, poor, “cheap and 
nasty" fittings which were ouly too frequently seen two d 


years ago. 

The only question is whether this registration should no 
be so arranged as to free the oonsumer from worry. 
recent debate on standardisation and the кшт to reduce 
types and patterns to a minimum will great! 
ment kene there will be fewer separate thfags to txt f. 
register, and therefore less risk of interfering with the 
publio oo 


eliminating the unfit. Given that it has been carried out 
with tact and discretion (as must have been the case), and 
that its future development will be on similar lines, there И 
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every credit due to Mr. Wordingham for his boldness and about 300 different patterns and types in all The range 
enthusiasm in proceeding along a path that must have been covered, and clagses of apparatus tested and ap- 
beset with many troubles and worries at ita initial stages, but proved, are indicated in the at summary of the 


which must react favourably upon the class of accessories used 
in wiring work throughout the ш: 

The actual samples approved include 116 patterns of 
switches, 51 of out-outs, 27 of distribution boxes, 47 of 
ceiling roses, 18 of wall plage, 4 of lampholder plugs, 31 of 


lampholders, and 3 of pholder switches, amounting to 
SUMMARISED Li8T. 
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We have 


which we have prepared, it being of interest to see exactl 
what sizes are ed as of most use, and how man - 
ferent kinds of the most commonly used fittings one has to 
select from. For one year's work this result is not at all 
bad. One is not told, but it would be interesting also to 
learn roughly the percentage of * failures ” to passes... 
fore us copies of the Regulations for one or 
two issues during the past six years. Thus in September, 
1894, only 20 pages were required ; in Jaly, 1896, 27; in 
September, 1898, 88; and in October, 1899, no less than 36. 
We sincerely trust, for the sake of the wiring contractor and 
Manchester tradesman, that this rate of increase will not be 
continued, for, as a contractor recently pathetically explained 
оста ы жш NOE ссн e lee т мшш 
ing wiring rules and mastering the differences between 
the requirements of one place and those of another.” 
Bat few additions and alterations have been made in the 


one instant.” The only variation from the older rules as 
regards testing of fittings is that if the net selling price of a 
fitting exceeds 103., the tested fitting will be returned to the 
manufacturer if he desires it. An error of the compositor, 
gi 002 inch, where it should be *02 inch, as the thick- 
nees for pure rubber insulation, has been corrected, but the 
absurd requirements as to earthing all electric heatin 
apparatus and ym it on stone or inoombustible material 
at a distance of 20 inches away from combustible substances, 
and 6 inches clear space between the bottom of the radiator 
wg the mang, have 5 ed. Otherwise the me dk 
ue, we urge our ers to а оору | 

them over ; the time would be usefally spent. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS, 


NEW PATENTE.—1900. 


Compiled expressly for this journal by W. P. Т'номрвон & Co. Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


4 


ane “Improvements in secondary batteries.“ Н. Контех, Dated February 
th. 


8,781. “Improvements in the manufacture of electrically - conducting 


. material.” E.SanveEr. Dated February 26th. (Complete.) 


3,758. ‘Improvements in and relating to electrical secondary batteries.” 
E. N. COMMELIN and R. A. Viau. Dated February 26th. ( Complete.) 

3,762. “The application of steatite to electrical purposes as an insulating 
material.” F. pe Manz and E. Fremy. Dated February 27th. 

8,789. “Improvements in telephone transmitters.” E. B. FAHNESTOCK. 
Dated February (th. (Complete.) 

8,821. “ Тһе electrical referee." W. Davey. Dated February 27th. 

8,884. “Improvements in and relating to electric generators and motors.” 
N. W. STORER. Dated February 27th. (Date applied for under Patents, &c., 
Act, 1883, Section 108, July 28th, ‚ being date of application in United States.) 

8,854. “Recording and indicating pyrometer galvanometer.” A. Нил, and 
J. TarLock. Dated February 28th. 

8,886. "Improvements connected with fire alarm thermostats.” T. M. 
HraAPHY. Dated February 28th. 

8918. ‘Improvements in or connected with the e JF 
A. Wright and THE REasON MANUFACTURING COMPANY, LIMITED, 
February 28th. s i i 
е "Improvements in electricity meters.“ J. Lonwa. Deted February 


of electricity.” 
Dated 


8,922. "Improvements in holders for electric glow lamps.“ J. H. F. KRULL. 
ted February 2th. 


938. “Improvements in the method of and apparatus for reversing the 

trolley in electric tramcars and other like vehicles," J. W. OLDFIELD. 
March 1st. 

8,997. "'Eleotric feeder log." W. THomson, BAnoN KELVIN. Dated March 156. 

8,949. “An improved electrical speed indicator." R. F. CoLLINUE and R. J. 
CoLLARD, Dated March 1st. 

3,901. “Improvements in and relating to electric traction," F. A. WILKINSON. 
Dated March lst. 

3,968. “Improvements in recording instruments for electric telegraphs.’ 
A. Munuera and R. H. Еролн. Dated March 186. 

8,969. ‘Improvements in electric switches." W. F. Jones. Dated March Ist. 

8,981 "Improvements in apparatus for switching on and off lamps in elec- 
im illumination, particularly in advertising.” A. F. BippLEk, Dated March 


U 


` and 4. 


eee ; 
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3,992. Improvements in voltmeters.” W. L. Wise. The Actien Gesell- 


schaft Electricitätswerke (vorm O. L. Kummer & Co.), Germany.) Dated 
March Ist. | 

3,993. “Improvements in electricity measuring instruments.“ W. M. 
Моңркү. Dated March Ist. 

4,002. “Improvements in or connected with electrical switches.” W. 5. 


BrRENTNALL and E. BRENTNALL. Dated March 2nd. 
4,022. “Improved means for use in the distribution of electric current in 
electric road traction." E. B. уох MaikHOFEN. Dated March 2nd. 
4,036. "Improvements in electricity meters." J. LEA. Dated March and. 
4,088. “Improvements in electrical resistances.” В. HorkxiNsow. Dated 
March vnd. | 
4,046. “Improvements in or connected with fusible cut-outs for electric 
installations," C. A. Hemmnuway and R. J. Cotey. Dated March 2nd. 

4,105. “Improvements in electric tramways.” B. J. B. Милв. (E. Bonnet, 
J. Paufique, and G. Liniere, France.) Dated March 3rd. 
4,109. An improved electric clock.” F. W. бону. 

Dated March 3rd. ( Complete.) 


(H. Hansen, Germany.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Tnourson 
and Co. 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stampe). 


raso Sacs uoce 


1007. : 
26,628. “ м the covers or demos of the switehes of 


” 
n ed. Dated дег 9th, 1897. Covers for switches for glow lamps or 


other purposes are lined or coated internally in order to prevent short-circuiting. 
The lining may be of rubber or vulcanite or the like, moulded to the desired 
shape and applied while still plastic to tbe cover. Instead of applying а 
fashioned lining, the surface шау be coated with rubber solution, or a coating 
of varnish or drying linseed oil may be applied. 3claims. 

transtermers fer use in 


99 
26,646, а the construction of —— 


British „ Попе, 
Dated November 9th, 1897. Relates to transformers for use on three- 
wire systems of distribution. The primary coil is wound between Sections 1, 2, 
The sections are in series on one side of the balancing wire and on the 
other side, 1 claim. 


26,667. " т er connected with porous solis or receptacles for 
Dak. Dated November 9th, 1897. Porous cells are, 


when not in use, protected against the action of the atmosphere by providing 
them with a temporary covering of paper, woven fabric or the like which can 
be readily torn off, or the covering may be made of such & nature that it will 
dissolve in the battery fluid. lclaim. 


27,000. re tn electrica! fusible contacts.” @. Byng. Da ted 
November 24th, 1897. In order to minimise the dangers from arcing, the fuse 
wire is led through a chamber or compartment lined with a refractory material 
which will not volatilise at the high temperature of the arc. The base, cover, 
&c., may be of china or the like, with suitable partitions covered or lined with 
plaster of Paris, cement, fireclay, &c. In modifications, the fuse wire is led 
through a tube or handle suitably lined. 3 claims. : 


27,616. “ Improvements In incandescent electric lampe." К. Могітева. Dated 
November 24th, 1997. Incandescent lamps.— The body of з lamp consists partly 
of a lens attached by fusion. The filament is made of a sinuous form in a plane 
near the lens. 2 claims. 


27,083. “improvements in and connected with electrical storage batteries.” 

.W.Lake. Dated November 25th, 1897. Reletes to that form of plate or elec- 
trode in which spirally-wound plugs of lead foil are placed in apertures in & lead 
plate or grid, and consists in compressing these plugs at one or more points во ан 
to form necks or bosses, One form is shown of a plug compressed at two points 
to form one neck, and another form of plugs compressed at three points to forin 
& trefoil are shown in place in correspondingly shaped A ina grid. The 
apertures in the grid are so shaped that they lie closely against the necks or 
bosses, and the two may be burnt together at these parts. 3 claims. 


27,707. “tmprevements in eleotre-motallie depositing apparatus.” J. E. Hartley 
aes U. . . Dated November 26th, 1897. motion is imparted by a 
pulley to a vertical shaft from which the cathode and anode are carried. The 


cathode consiste of a non-conducting rim with a wire network upon which the 
work іа расе, and is carried by chains or cords from the hook which is 
enciroled by the non-conducting Bleeve. The current ів conveyed to the articles 
by the wire, non-revolvable collar, central hook, rod and wire, The anode con- 
sista of a plate supported by rods from the carrier, and „ joined up by 
the wire, loose collar, revolvable collar in electrical contact with the leese сог 
and wire. A second upper anode plate may also be used, being carried, for 
example, by cords, and connected up by the wire. The lower edge of the rim 
has a cam-like surface, w runs over а fixed roller to impart a shaking 
motion to the articles under treatment. The whole apparatus described may 
be readily immersed into or raised frem an electrolytic bath. In a modification 
а central vertical rotating anode is used, and the articles are carried from hooks 
on the encircling cathode rim. A motor of the roasting-jack type may be used 
to rotate the apparatus. 5 claims. 


27,726. “imprevemente im the construction of acoumulatoro or secondary 
batteries.” M. Sher. Dated November 35th, 1897. The plates are made of a 
thin central plate of lead, coated with active material described in Specification 
No. 780, A.D. 1896 which in turn is covered with perforated plates or celluloid or 
like resilient material. Bars of cellulofd, rubber or other resilient material are 
placed between the plates, and a bundle of plates is tightly packed in a case of 
resilient material, or is surrounded by bands of the same material. The object 
of the resilient material is to cause the plates to expand and contract under 
pressure. When the plates of one polarity consist of lead sheets coated with 
zinc, these plates are placed between the other plates in such a manner that 
the pressure exerted on the latter does not affect the former. In the provisional 
specification the plates are described as constructed of active material placed 
between two perforated lead plates. 5 claims. 


27,740. '" Imprevemonte in are lamps." W. J. Davy and A. Thomas-Daviéé. Dated 
November 25th, 1897. Relates to cluch arc lamps. The frame of the lamp 
consists of a dome, an insulator, a central tube, a chamber made in two parts 
and screwed together, and two rods depending from either the upper or lower 
part of this chamber to support an open yoke. An insulator supports an 
outer casing. An outer globe is supported by a nut and screw on a cross bar 
which rests in notches in the yoke. The inner globe and lower carbon are 
carried by a holder on a spring in the cross bar, the globe being thus held in a 
packed groove in the chamber. The upper carbon is inserted in a guide which 
slides in an inner tube, the guide and inner tube have obtuse conical tops carry- 
ing balls or segmental pieces to maintain electrical connection. The upper 
carbon passes between two jaws carried by pairs of links, which are pivoted 
1 and hung by other links from a collar and disc on the end of the inner 
tube, so that, when they are lifted from the bottom of the chainber, they grip 
and lift the carbon. The inner tube is linked to a dash-pot which is hung by 
cords from guides carried by the tube, the outer ends of the cords being attached 
te a sliding ring; this supports a core above two series coils, and a similar core 
below two shunt coils, carried by & tube. The piston of the dash-pot is also 
supported by this tube, A series resistance is held between the dome and а 
lining. 6 clauns. ; 5 


27,766. “ tn elestrie " F. Spenser. Dated November 
5th, 1897. “ An alternating current clutch lamp is arranged with the arc in a 
small closed globe. The lower carbon is fixed on the lamp frame. The upper 
one is carried by a square rod, one edge of which is toothed, and which can slide 
up withina tube. This tube also slides vertically, and is attached at its upper 
end to the piston of a dash-pot. The tube carries a core, within a series coil, 
which is embraced by four bundles of iron plates; these are clamped adjustably 
on four vertical rods. This adjustment relatively to the core varies the induc- 
tance of the series coil and enables the lamp to be used with currents of 
different frequencies. The tube carries a pivoted lever which is held in engage- 
ment with the teeth on the rod by a spring, except when it bears on the base- 

late. The tube also supports on two spring-pressed links a brake block which 

ears frictionally on the opposite angle of the rod, except when it is raised by 
contact with the tail of the lever. These parts, operated by the core, effect 
both the striking of the arc and feeding of the carbons. In order to provide a 
large current, in striking the arc, a part of the series coil may be short-circuited 
when the core is lowered sufficiently, by a tumbling switch touching an insulated 
contact. The switch is operated by pins on it being engaged by a disc on the 
tube and carbon contacts are used. 11 claims. 


27.008. ''imprevemonte in efeotrio " A. Watena. Dated Novem- 
ber 25th, 1897. Relates to holders for incandescent lamps provided with switches. 
The insulating body of a holder is provided with two rectangular recesses. 
Openings are provided to reoeive connecting blocks and plungers, which way 
be such as are described in Specification No. 27,482, a.D. 1896, for a bayonet- 
capped lamp; the casing of the holder is іп two parts connected by a screw- 
threaded ring. These blocks and plungers are attached to four springs, which 
are connected by metal strips on two insulators carried by a shaft, when this is 
turned by a key, mounted in the casing, so that the tips engage behind the bent 
ends of the upper springs. A spiral spring, niounted in an insulating body, 
between the parts, is attached to the shaft, and tends to retain these parta in the 
position normal, in which the lainp is entirely disconnected, 4 claims. 


27,666. “ "А. И Dated November 
26th, 1897. The contact arm which may be formed of a single strip of metal 
bent in the middle, has its free ends bent inwards and normally slightly apart. 
When the arm is forced down between the fixed contacts or terminals, these 
ends are forced together and give @ good connection. The arm and also the 
handle are pivoted on across pin. The handle is fitted with a shoe or collar 
which gives a positive movement to the contact-bar, a spring giving a quick 
break. For double pole switches, two contact bars are mounted on a spindle 
which is operated by a single handle. 3 claims. 


27,667. №, and !n the manufeoture of switthes for eluvtrical 
purposes.” A. Watson. Dated November 26th, 1897. Relates to the support or 

earing for the ball of the handle or lever in tumbler switches. The bearing 
chamber for the ball is formed of а сар open at the top, and a cup secured by 
soldering or otherwise in the cap. The cup is slotted toallow for the movement 
of the lower limb. The cup may have downwardly projecting ears which ere 
soldered or otherwise secured to the supports. 2 claims. 


27,686. “improvements in furnates.” 0. 8. . Dated November 
26th, 1897. Electric furnaces are arranged so that the product, such as calcium 
carbide, may be continuously moved away from an electrode or electrodes. In 
the arrangement described, a wheel having an open semi-circular rim is 
carried by a shaft, and rotated slowly by worm gearing and an electric motor. 
A wheel 15 feet in diameter may rotate once in five days. The lower half 
of the rim is closed by latching semi-circular sections to the descending side, 
&nd is filled with the powdered materials, supplied from & shoot and box. 
Leakage is prevented by placing strips of sheet-iron within the sections at the 
joints. An eleetrode which may be & carbon rod 4 inches in diameter, is sup- 
ported adjustably by a rotatable nut on a stand. A core of carbon is placed in 
the wheel, and becomes replaced by a core of conducting product of the furnace. 
Connection is made with the core by copper bolts, a commutator and stationary 
brushes. When the product does not conduct sufficiently well, the current is 
passed between two se cere supported obliquely within the open end of the 
closed part of the rim. The тїш sections and the core are removed at the 
rising side of the wheel, the unconverted materials surrounding the core fall- 
ing to an elevator which returns them to the box. 7 claims. 


87,070. “ іа dynantec and motors." A. W. Smith. (Date claimed 
under Patents, &c., Act, 1883, Sec. 10B, May 3rd, 1897, being date of application in 
United States.) Dated November 27th, 1897. Dynamos and motors are moditied 
in the construction and winding of the field-magnets to limit or obviate thc 
distortion of the field when the machine is running with various loads. One 
arrangement is described in which the field magnet cores area with the 
coils wound in gaps separated by projections throughout the rear half of the 
magnet. A neutral gap is formed in the commutating position, and the pole- 
piece is immediately in front. Small opposing electro-in&gnets are placed in the 
gaps so as to equalise or reduce the electromotive force of the self-induction at 
the points of commutation or prevent sparking. The commutator is cross- 
connected. The magnets may have sets of projections in front and behind the 
neutral points, two sets of coils being employed so as to drive in both directions. 
Single coils way be employed on each magnet, the neutral gaps being also some- 
times omitted. In a further modification, in which projections are employed on 
each end, a winding may be placed on the leading projections, each coil of 
which passes through the neutral gap. 13 claims. 


27,096. “improvements M or with deviced ter erde 
cireuits and apparatus from injury by erases eleétriea! potential due te 
ated November 27th, 1897. Apparatus for 


ning discharge are formed with two sets of carbon contact points connec to 
The contact points are separated by sufficient 
space to receive the cross end of a frame carrying two other sets of points, thus 
forming two sets of spark gaps. The frame is mounted on a shaft provided with 
a chain wheel, the chain of which carries an armature at one end and a weight 
at the other. The shaft is connected through a resistance to the magnet, the 
other end of the magnet coil being connected to earth. In use with alternating 
currents the resistance is preferably non-inductive, and a condenser may be 
arranged in a parallel earth connection. Buffers are employed to limit the 


motion of the frame апа weight. 3 claims. 
26,156. “Means der use in ralfway cars er cartilages by electricity and 
for regulating the current fer me." 8. Watkins. — Д De- 


e 

trie L ) Dated November 30th, 1897. The generator is carried on 
the axle of the car, and means are provided for automatically regulating the 
eurrent and for maintaining its flow constant as to direction, though the 
rotation of the armature be reversed. A bearing sleeve is also described for 
carrying the armature. The dynamo is enclosed in a casing, and is supported 
artly by the axle, and partly from the under-carriage of the truck, a lug on the 
rame resting on a spring carried by the pendent. The current is regulated 
by varying a resistance in the fleld-magnet circuit, an arm being moved over the 


contact disc by a ratchet mechanism controlled hy an electro-magnet іп the- 


main cireuit. The core has a movable core pivoted at the bottom to an arm 
and normally forced upwards by an adjustable spring. A shaft rotated by 
worn gearing from the armature, carries a crank engaging with a fork on a 
rocking shaft carrying pawl fingers adapted to engage when in the per 
position with one or other of the reversed ratchet wheels, on the shaft of which 
the contact arm is carried. When the current exceeds the limit, a core with 
its extension is drawn down, allowing a finger to engage a wheel which causes 
resistance to be put in circuit. When, however, the current falls, the core 
rises under the action of the spring and one of the fingers comes into play and 
outs out resistance. In order to automatically reduce the action of the spring 
when the lights are in use, а magnet is included in the circuit, its armature 
being attached to a lever which is connected at one end to the spring. The 
current is kept constant as to direction in the external circuit bye rocki 
reversing switch which is controlled by means of a sleeve, having a heli 
groove in which works a stud connected to the switch arm. aims, 


26,260. “Current electric railways with overhead ” J. Tamar. 
Dated November 80th, è llectors for use with overh conductors. 
The rubbing rurface consists of loose rollers with ball bearings interposed and 
strung on а shaft. 2 claims. 
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No 1,165. 


NAVAL BOILERS. 


THE bringing forward of the Naval Estimates has brought up 
the question of the Belleville boiler once again, and at last our 
contemporary, the Engineer, does not unreservedly back up the 
policy of the. Admiralty, as it did—hastily in our opinion— 
after the Terrible and Powerful had been proved capable of 
running a few hours without breaking down when in charge 
of a veritable army of engineers. Our contemporary now asks 
that those who have condemned the Belleville boiler should 
propose a substitute, and lays down the law in very dictatorial 
style to the effect that it is but a waste of time to advocate 
the Scotch boiler for our navy. But our contemporary 
is singularly inconsistent. While preaching on the 50 per 
cent. more heating surface in the water-tube boiler, the writer 
appears to be making a great fuss over a gnat and yet 
calmly swallows an economiser camel, for with all the extra 
heating surface the Belleville boilers appear to require an 
economiser perched high up ia reach of the enemy's guns. 

Assuming that the water-tube boiler uses about one-third 
more coal than the Scotch boiler, it remains to be shown where 
the latter is at a disadvantage when it comes to long voyages. 
Any difference in weight will soon be made up by the in- 
creased coal necessary to steam a given distance. It is not 
as the Engineer states, a question of the gross weight of 
machinery, ooal and water. The coal cannot be a constant 
when one boiler is less efficient than the other. | 

Admitting that there are conditions that render the water- 
tube boiler necessary or desirable in some or even in all ships, 
it does not follow that so ill-considered and costly an experi- 
ment as the equipment of our finest cruisers should have 
been carried out as it has been. It is the Belleville boiler 
to which we more particularly object, and very largely, because 
the tubes of this boiler are in series from bottom to top of 
each vertical element; moreover, they are flatly inclined, or 
nearly во, and we fail entirely to see how it is possible for 
satisfactory circulation to be kept up over a fierce fire. 

All the experience that is available points to this 
same conclusion. We may admit, and freely, all that is 
claimed as to the wider limita of area of grate surface pos- 
sible with water-tube as with all externally fired boilers. 
Though it is late in the day, it is satisfactory to find the 
Engineer nom bas doubts of the Belleville type, which 
it admits to have been disastrously uneconomical pre- 
vious to the addition of the economiser. We regret that 
these were not plainly stated at the outset. A little 
consideration of the detailed arrangements of the Belleville 
boiler ought to have sufficed for this. There oould not 
bat be doubta as to the risks that were run. We had 
very strong ones, and expressed them at the time. We 
were unfortunately quite alone in our condemnation of the 
colossal experiment. The information at our disposal 
was only that at the disposal of everyone else, 
and {the too favourable description of the cruisers’ 
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triala, without a hitch, was swallowed whole. Mr. 
Allan, of Gateshead, has persistently opposed the 
boiler policy of the Admiralty, and other members have 
asked questions and received more or lees inadequate replies, 
we will not cal them answers. Mr. Goschen says we 
are only following France, Germany, Russia and America. 
A pretty pass we have arrived at that the British navy 
must servilely copy foreign practice! As pointed ont, 
however, America is far more likely to adopt the Babcock 
type of boiler than the Belleville, while it does not really 
matter two pins to the other three countries whether they 
have во very excellent a fleet or only an ordinary one. The 
Datch, who alone have ever seriously rivalled us at sea, have 
adopted an English boiler, the Yarrow. The Engineer can 
now admit that the Diadem has staggered feebly from port to 
port. All know the failure of the Powerful. It is admitted 
that the Belleville boiler suffers terribly from pitting and 
wasting. | 

Oar contemporary as much as hints that the desire of 
engineers at sea to appear to be keeping their machinery in 
order is responsible for Sir John Durston being kept in 
ignorance of the real state of affairs, in common with the 
home steff generally. Sir John Durston is usually con- 
sidered to ba responsible for the wholesale introduction of 
the Belleville boiler into the British navy before any good 
record could be produced from it. Even М, Bertin, of the 
French navy, cannot or does not make а plain statement of 
any excellence to be attributed to the boiler. The truth appears 
now to be slowly coming ont. As Mr. Allan says, we 
have but a paper fleet so far as it is steamed by Belleville 
boilers. It is a pity the Engineer did not have the courage 
at the outset to utter a note of warning such as an examina- 
tion of the arrangements of the Belleville boiler would have 
prompted anyone to sound who knew anything of boilers. 
Water-tube boilers have never been noted for their safety as 
a class, but we would not condemn them all. There are types 
other than the Belleville—types in which provision is made 
for circulation. We think it every man’s duty at the 
present juncture to insist on an inquiry into the boiler 
policy of our navy. We feel sure the present policy has 
the approval of the Continent. 


Ég——— 


Way are engineers so slow to adopt 

Mechanical Draught. Mechanical dranght when by doing so they 
could at onoe save the heavy first cost of 

a chimney ? Especially in electrical works ought, mechanical 
draught to be employed. A small plant is put down, and a 
chimney of suitable size. If tbe business proves successful, 
an extension is very quickly required, and the engineer ig 
then face to face with two difficulties. Either he must go 
on with a bad and inefficient draught, or he must build a 
second chimney. This second chimney is thoroughly in the 
way. It is difficult to say how big it must be, and the 
engineer must either risk making too small a chimney—one 
that will not endure above four or five years—or he must 
lock up a heap of capital in a chimney that may be too big 
for ever after. Especially at the beginning of an electrical 
works, be it a tramway or a lighting station, we should judge it 
wise to put down a fan. If this becomes inadequate, a bigger 
one can be put down. Fans are neither heavy nor expensive. 
There ought to be & good business done in second-hand fans 
in a few years, for a newly started station would soon out- 


grow its fan and dispose of it to a still newer place, and itself 
acquire a larger one. The earliest fan installation of which 
we have any knowledge, had a fan to each boiler. The 
system is worth consideration, especially now that electric 
driving is so convenient of application, though this is one of 
the instances where possibly the fans would be better driven 
by a shaft than directly from the motor. Separate fans 
placed at the back of the boilers are exposed to & higher 
temperature than a single large fan placed between 
the economiser and the chimney, and this may be 
a disadvantage weighing against the system of one 
boiler, one fan, but the system has a sort of finality about 
it—each boiler is complete in itself. Mr. Snow, who is 
conneoted with the Startevant Company in America, may be 
an interested witness, but he is at least an ezpert in fan 
draught, and he says that with a plant of 2,400 HP. fitted 
with economisers there will be saving in first coat of nearly 
£1,800 on a total of nearly £16,000 by the use of mecha- 
nical as against chimney draught, When a chimney may 
cost £4,000, this is easy to understand. But, further, the use 
of the fan permite thicker fires and better combustion, so that 
boilers of 2,000 н.р. will do as much as 2, 400 H. p. of ordinary 
boilers with equal economy, or a farther saviog may be 
made in a carefully designed plant of one-aixth of the boiler 
firat cost. Still, it is not to be supposed that it is to the 
interest on this redaced first cost that engineers need look 
to pay the cost of running the fan. This can be more than 
paid for over and over again by the power it gives of 
using inferior fuels, and there still remains the legitimate 
saving due to the abstraction of more heat from the gases 
now no longer necessarily hot. By extended feed water and 
air heaters, Mr. Snow claims that only 5 per cent. of the heat 
generated in the furnace need be thrown away. Beyond all 
this there remains the elasticity in working, the peace of 
mind should a fog descend, when a few more tarns of the 
fan urge fires totheir beet, which would otherwise go to their 
worst on a heavy foggy day. Fog is the cause of enormous 
demand for current in a light station, and it also increases 
the current consumed per car mile in tramways—probably 
because it involves such frequent stops and starts through 
caution against collisions. Undoubtedly engineers ought to 
look into the matter for themselves. 


We have received from Mr. James 
Keith, C.E, a pamphlet in which he 
points ont the defects of our Patent Laws. 
His principal obj:ction is to the renewal fees. In the 
United States a patent lasting 17 years costs in Government 
fees £7; in this country we have to pay £99 for 14 years. 
We should expect that the British patent would bə more 
valuable since it coets so much more, but the contrary is the 
case, since the British Patent Office takes no trouble to 
ascertain whether the invention is new, whereas the American 
patent is only granted after having been subjected to a severe 
examination for novelty. Mr. Keith estimates that if all 
the renewal fees after the initial payment of £4 were dropped, 
the Patent Office would still probably have a small surplus. 
If the fee were made £7 as in America, the funds would 
be sufficient to pay for an examination for novelty. We 
agree, generally, with Mr. Keith’s viewr, but in making the 
comparison between the cost of an American and a British 
patent, he forgets that a British patent usually is split up 
into several American patente, owing to the fact that the 
scope of a single invention is much more restricted in 
America than here. Cases have been known in which it was 
neceseary to take out 17 American patents to cover what was 
included in a single British patent. An examination of 
patents for novelty would, we believe, be in the interest both 
of the public and of the patentee; but the greatest 
opposition has hitherto been offered to this amendment of 
our law, and we hope that the opinion ex on the 
subject by Mr. Keith ia а sign that more enlightened views 


Our Patent 
Laws, 


are beginning to prevail. 
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ON ELECTRIO LIGHTING CABLE BREAK- 
DOWNS.” 


(Concluded from page 888.) 


Ir we now consider the second case, which was referrd 
to above under heading (b), in which the outer conductor, 
disconnected at one end, forms one side of a mesh of the 
town network, we see at once that the danger is con- 
siderably less. So many unfavourable conditions must 
arise simultaneously, that the probability of danger is 
considerably lessened; this is confirmed by experience. 
Cable breakdowns caused by faulty switching in and out 
ooqur in far less frequently in the inter-connected 
p. of the network than in the feeders. The pecu- 
iarity of a cable forming one branch (or side) of & mesh 
is, that both ends are connected not only with trans- 
formers, but also with other branches, &o that there are 
always at least two paths for the current back to the central 
station. 

Henoe if, say, the outer conductor is interrupted in the 
neighbourhood of the transformer A, since the connection with 
the transformer, B, still exists, and also with other cables, 
B D, D E, and so on back to the oentral station, a dangerous 
state of things is not brought about, for so long as the 
above connections remain intact, the voltage of the outer 
conductor is linked with the bus bar voltage in the central 
station, which remains constant on account of the small 
indnotance of the generators. 

For a dangerous condition to arise, the outer conductor 
must be interrupted at two places, and further, at least one 
transformer must be connected with the portion of outer 
genductor thus isolated from the rest of the network. This, 
however, is still insufficient, for as long as the secondary coil 
of the transformer remains connected to the secondary net- 
work, it is impossible for the voltage to differ much from the 
normal value and the transformer shares the load with all the 
others in the whole town district. 

It is scarcely possible that this can fall quite to zero at 
any moment on account of the widespread utilisation of the 
eurrent. In the worst case a minimum load of one-tenth 
might be reached, which co nds, as we see from fig. 4, 
to a voltage of 3,500 on the outer conductor with a 
terminal voltage of 3,000, the capacity being 0°86. Hence 
this case can scarcely be considered dangerous. There is, in 
fact, no danger, unless the transformer secondary be switched 
out, when the rise of oe on the outer is that represented 
by the curve in fig. 3. It is, of course, possible, that all 
the above-mentioned conditions should simultaneously arise, 
but it is hardly probable, and this explains the fact stated 


before of the comparatively small danger ia network 
branches com with foede. 


The examples already dealt with, as stated at the begin- 
ning, d on resonance, and have been discussed by 
various writers, although more theoretically than practically. 
It has generally been considered sufficient to demonstrate 
how a rise of voltage may be oocasioned by resonance; I, 
however, have here attempted to arrive at the extent of the 
danger in a given practical case. The means for avoiding it 
when concentric cables are employed are, first, the strict 
adherence to Neufeld's rule for switching in and out; 
secondly, the earthing of the outer conductor at some point, 
and thirdly, the omission of all fuses in the outer conductor. 

Now cable breakdowns frequently oocur which аге not 
the result of interruption of the outer conductor but of an 
earth in the inner conductor. Such cases are not treated or 
even mentioned, as far as I am aware, in the literature on 
the subject, but are generally of a much more serious nature 
than those discussed above, since, should the inner con- 
ductor become earthed, the insulation of the network 
gives way in several places simultaneously, which naturally 
causes а much greater interruption of the supply than does 
the disabling of a feeder (or 
the cable of the network) through faulty switching in or ont. 

As far as I am aware, this kind of cable breakdown has 
only been observed hitherto in town networks consisting 
of concentric cables, and where, on the one hand, all the 


А * Translation, by M. B. Yield, of 7 entitled “ Ueber кш 
ame amg XN у рр (Hectrotechnische Zeitschrift, 
December 1899). 


perhaps, occasionally a piece of. 


primary and, on the other, all the secondary mains constitute 
Interconnected networks; but they have not oocurred in 
installations where solitary transformers are employed. 

If we are, therefore, to seek an explanation of this phe- 
nomenon, we must bear in mind the fact that one of the 
conditions of a dangerous rise of voltage on the outer con- 
ductor is the existence of an interconnected secon net- 
work, and that the critical points are not only, and, indeed, 
not chiefly to be found in the feeders, but just as much in 
the interconnected primary network. The occurrence is, 
however, always consequent upon an earth in an inner con- 
lein й th 4 

n fig. 6, P and s represent the primary and secon 
coils of a transformer 1 шр айп, I is the inner хыг 
the outer conductor of the feeder leading to this sub-station, 
which latter is connected with other sub-stations by means 
of primary cables, 1, represents all the inner and o, all the 


EARTH 


pee 
EARTH 
Ев. 6. 


outer conductors of these connecting cables. The remaining 
sub-stations are not shown in the figure; feeders run from 
the central stations to some or all of these. т, оз are the 
inner and outer conductors of the secondary distributing 
cables ыты гап to the pu prin ут uM be 
interru urposely or e fuse going, the voltage 
across 5 will not thereby be reduced to zero, since it still 
derives its voltage from other feeders vid 11. Even if F and 
Fi melt, the voltage across P still does not disappear, for it 
then derives its voltage from the secondary winding, 8, 
which is fed from other sub-stations by means of the mains, 
I, and о. The connections of both the primary and 
secondary must be interrupted in order that the voltage 
across P shall be reduced to 2 ro. | 

Let us suppose that an earth occurs at D, for example, at 
Ње leading - in gland of the transformer; the fuses f, f; and f, 
will then melt, It is immaterial which fuse goes first, for 
the earth still remains after they have melted. The current 
supply to the transformer is now vid the secondary, the 
primary is converted into a source of alternating E.M.F., 
and is possessed of inductance and resistance. The path of 
the current is now as follows :—From the “earth " depicted 
on the upper side of the diagram (equivalent to the lead 
sheathing of the whole network of cable) to D, thence to о, 
vid P and through c, the capacity of all the outer conductors 
to lead, to the **earth " at the foot of the diagram. It must 
be noted that the inductance is now much smaller than in 
the above-mentioned cases, for it is due only to the magnetic 
leakage of the transformer. On the other hand, the capacity 
is now much greater, viz, that of the whole cable network. 
Resonance can therefore oocur, and consequently, any part 
of the whole network is liable to breakdown. Whether this 
be the case or not р on the secondary load and on the 
proportioning of the fuses. If the load be very great, and if 
the fuses of 1,0, be of proportionately small carrying capacity, 
it is conceivable that the current through s may be already 
interrapted before the fases, /i and i, go, whereby, of course, 
all danger is avoided. | 

The probability that the secondary fuses will melt quickly 
is naturally increased by heavy local load, and thus we see 
that the magnitude and distribution of the load of the 
secondary network influences the danger of a breakdown. 
As it is practically impossible to adjust fuses with the 
necessary exactitude, it is useless to look for protection in 
this way. One might, no doubt, argue that an exact adjust- 
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ment of the fuses is not necessary since, as it is a case of 
an earth in Р, corresponding to a short circuit in в, the fuses 
in I, 0, cannot fail to melt. They do so, in fact, only they 
require a certain time for it. If «wba the resistance of the 
fusible strip, i the current, T the melting temperature, c a 
constant depending on the thermal capacity and on the ter- 
minals of the strip, and / а coefficient depending on the 
cooling facilities, the interval of time from the short circuit 
till the current is interrupted is given by 


t = — 23 7 ке (1 Fr), 


I will not here enter upon any digression on this formula, 
as it would too much enlarge the soope of the present article. 
Farther, great exactness in the determination of ¢ is 
unnecessary, for it is sufficient if we know whether £ 
be at all greater than the time occupied by a few cycles. 

An approximate calculation shows that a fuse that melts 
in 100 seconds with double the normal current (one would 
not dare to employ a smaller fuse from practical considera- 
tions) requires 0 7 seconds to melt with 20 times the normal 
current, and 0 18 seconds with 50 to 60 times the normal 
current. Henoe in this extreme case six periods would 
elapse before the interruption of the current, which is fully 
sufficient to bring about the mischief. We can therefore 
say that fuses are useless as protection against breakdowns. 
This, of course, also holds for the fuse /,. We have hitherto 
assumed that the earth occurs in р, fig. 6 ; ita occurrence, 
however, on the far side of this fuse, say, at к or F, so long 
as f and f, melt before /,, would sfford us no protection against 
the occurrence of resonance phenomena. 

The above considerations show that resonance effects can 
occur in spite of the insertion of fuses in the inner conductor 
and their omission from the outer conductor, the only question 
is whether these effects be dangerous. In order to arrive at 
an answer to this question, we will investigate the former 
example of a town network having a total capacity between 
outers and earth of 100 microfarads, where we assumed the 
transformer to have an output of 20 kilovolt-amperes. 

The core loss was, at normal voltage, 800 watts, and we 
may put down the co logs, at full load, likewise 
at 300 watts, the ohmic drop being, therefore, 14 per cent. 
Let the inductive drop be 4 per cent. | 
; Te i these in terms of the primary voltage, we have on 
u 


f, = R 6˙7 = 45. 

f; = eL6'7 = 129. 

в = 452 + 1202 = 128. 
If we, therefore, supply to the secordary terminals current at 
a voltage of 100 5000 = 4'26 per cent. of the normal 
secondary voltage, we shall have the full load current in the 
short-circuited primary coil. 

The larger the transformer, the smaller will be the resist- 

ance and inductance, and these quantities may be considered, 
within reasonable limits, as inversely proportional to the 


output. If P be the output in kilovolt-amperes, we have 
generally | | 
P 


360 


w L = 


P 
where R and w L represent that Primary resistance and 
inductance which would correspond to the total resistance 
and inductance of the whole transformer. 

Let us now assume that the earth in the inner conductor 
occurs in the immediate neighbourhood of a transformer of 
which Р = 20. In order to find the voltage between the 
outer conductor and eartb, we proceed as follows :—We 
assume an arbitrary charging current, for example, 40 
amperes, the watt component is 

45 

40. 128 

and the wattless comporent is 
| 120 


402 — = “Б, 
9128 97*b 


= 14, 


In fig. 7 o A = 375,4 B = 14,0 B = 40; the terminal 
voltage must be at right angles to 0 a, the magnitude of the 
same being determined by the expression 


40 
e= 198 — 
8 67 


ог e = 764 volle, the «ffect of the core loss being neglected 
on account of its small magnitude. We thus arrive at the 
vector of the terminal voltage ор = 764. A voltage 
determined by the expression | 
$= w0e10* 

or 1,420 volta, is required to send this charging current of 
40 am res into the condenser. We ore, а 

icular on ов and make o E = 1, 420. D E or 750 


Fia. 7. 


volts is conseqnently the voltage which must be supplied 
to the som bition of transformer and cable st in 
order that the assumed current of 40 amperes may flow. 
Now, as a matter of fact, the оой, P, is not supplied at a 
vol of 750, but at a much higher vol If the 
BECO network had no resistance the normal secondary 
vol would obtain in в, and this transformed into Р 
would be D E = 8,000 volta; the voltage is, however, some- 
what less on account of the resistance of the secondary 


a = Voltage between outer and lead. 
В = Terminal voltage of transformer. 


Fia. 8. 


cables, the amount of the reduction being approximately 
calculable. If the connecting leads between the sub-stations 
be so reckoned that the voltage drop amounts to 1 per cent. 
and three other sub-stations be in connection with the one 
under consideration, the transformer would be fed through 
three cables, and the loss at full load or ки ee 

ow the load is 


of 6:7 amperes would be only } per cent. 
not 6°7 amperes, bat approximately 
8,000 _ | 
40. sagt 160 4, 
and the loss is consequntly 
160 
67 8 per cent. 


The voltage supplied is, therefore, 3,000. x 0 92 = 2,760 v. 
Hence the arbitrary assumption of $—40 amperes was 
evidently not the correct one, the correct values for current 
and voltage are, however, very easily found from fig. 7; we 
need only change the scale of the same in such a way that 
D E measures to the new scale 2,760 volte, The multiplying 
factor is, therefore, а ö 

5 460 g. | 

750 Hee, 
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and the outer voltage will be 868 x 1,420 = 5,220 volta, 
the terminal voltage will be 2,800 and the current 147 
amperes, $.в.‚ 22 times the full-load current. Roughly, 25 
complete periods will elapse before the fuses melt in con- 
sequence of this current; there is therefore quite sufficient 
time for the insulation of the outer conduotor to be broken 
сока simultaneously at several places by this voltage of 
9 . 
A similar oocurrenoe can take place with multiple core 
cables, but the danger is in that case not nearly so great. 
. The cable network would have to be extended to about 500 
kilometres, in order to have the same capacity, and then the 
resistance of the connecting cables would of itself reduce 
the tension, besides which much larger transformers would 


Ъз employed, of which the inductance would be considerably — 


less. 

A network comprising 100 kilometres would have a 
capacity of the order of 20 microfarads, and if the calcula- 
tion described above be carried out for this case, com- 
bined with a 20- K. w. transformer, it appears that the 

ing current amounts to 10 am and the voltage 
roughly only to 8,000, at which the danger of breakdowns 
is not incurred. Either the supply voltage would have to 
be considerably over 8,000, or the size of the transformer 
materially leasened before this could occur. The curve in 
fig. 8, representing the voltage of the outer conductor for 
different sized transformers, can be calculated, as shown 
above, for a network consisting of ooncentric cable; we 
have thus a curve representing the danger of a breakdown as 
a funotion of the size of the sub-station. 

From this it is obvious that there is no danger with either 
very small or very large transformers. If we consider, as 
before, 5,000 volta between outer conductor and lead to be 
the dangerous limit, we see that all sub-stations with trans- 
formers of above 7 and under 22 x.w. output are in- 
admissible, It would, however, be advisable to somewhat 
increase these limits, since the method developed above for 
the determination of the same cannot lay claim to. very 
great accuracy. We have, in fact, made certain assumptions, 
which are not altogether warrantable, in order to arrive at 
a treatment which shall be both simple and olear. For 
example, the resistance, and in all probability the inductance, 
have different values for very large short circuit currents 
from what they have with low currents. Farther, the 
resistance of the connecting cables was merely guessed at 
random without taking into consideration; the current 
density and so on with other points. 

Since, however, we cannot be certain that 5,000 volts is 
exactly the dangerous limit for the outer conductor, an exact 
calculation taking into consideration all these factors would 
be of no practical use. We see, moreover, from fig. 8, that 
a slight variation in this value means a great variation in 
the erous output of the transformers; it is, therefore, 
useless to determine the latter with painful accuracy. 

One method only is effectual if it be desired to really pro- 
tect the network from the above discussed phenomena, viz., 
the earthing of the outer conductor. This can, of course, 
only be done at one point, on account of the telephone dis- 
tur whioh would otherwise arise; one point, however, 
will be sufficient, if at the same time all fuses be omitted 
from the outer conductors. A non-inductive resistanoe may 
advantageonsly be inserted in the earth connection, so that 
if an earth occur on the inner conductor, the current rush 
will not be greater than is necessary to melt the particular 
inner conductor fuse. | 

Now, there is no outer conductor with пшр ооге 
cables, and protection by means of earthing is not feasible. 
Happily, however, multiple core cables, whether for single or 
polyphase currenta, have a much smaller capacity than con- 
centric cables, and the danger will be, therefore, so far remote 
that in ordinary town networks it will, of itself and without 
further precaution, be eliminated. | 

In general it will be advantageous to avoid choosing an 
unnecessarily high supply voltage, since the phenomena here 
discuseed in each case pass into the dangerous region on 
aocognt of a too great charging current—never the reverse. 
A particularly amall copper and oore loss in the transformer 
increases the danger, but not nearly to the same extent as a 
large no-load current and large inductive drop would, so 
that one should in this connection, first of all, direct one’s 


attention to securing the most favourable design of, trans- 
formers possible. ith networks consisting} of multiple 
core cables, each end of a conductor should bs provided with 
a fuse; that at the central station end, however, should be 
larger than that at the far end, and farther, one should avoid 
too small transformers for use on interconnected networks. 
When using concentric cables, one should omit all fuses from 
the outer conductor, and with interconnected networks, one 
point in the system of outer-conductors should be earthed 
through a resistance. 


ae 


THE DIFFICULTIES OF SUPPLYING 
ELEOTRICITY. 


[COMMUNICATED.] 


THE word nuisance must have been freely applied to eleo- 
trical undertakings during the past few months. There is 
the nuisance of the lights being low, the nuisance of the 
supply completely failing, and the nuisances arising from 
vibration and smoke. 

Obviously the two latter are the most serious, and each 
might be responsible for the closing down of works. There 
are many electricity works in the metropolis that have fallen 
under the ban of the non-smokers, and each prosecation they 
have engineered has been followed by an exemplary fine. 
While police-court fines might be borne with a certain 
degree of fortitade—especially if the saving effected between 
low-olass and high-class fuels covers the fines—the matter 
would ba wholly different were it brought before the High 
Court. Under such circumstances the plaintiff would apply 
for damages and ual injunction, and there is always the 
possibility of an electricity supply being shut down by order of 
the Court. Then there might follow actions by consumers for 
damages caused by the oessation of supply, and altogether it 
is conceivable that conditions might arise under which the 
lot of а supply company, like that of a policeman, would 
not be a happy one. | 

The history of eleotrioity supply is not a long one, but it 
has been fairly crowded with incidents, and not the least 
interesting are those arising under actions for nuisance. In 
London there is always the obanoe of a claim being set up 
for a vibratory nuisance. It makes no difference if elec- 
tricity works be first erected and a speculative builder 
comes along and erects some flats close by; if nuisance can 
be proved, the works may be compelled to close at any moment. 
Therefore, the question in the metropolis is not whether 
the generating machinery is well situated as 
economy of distribution and convenience for obtain- 
ing water and ooal, but whether it would be likely 
to create what some would term a nuisance. Not for 


а moment do we wish to minimise the evil effects 


of vibrations; on some constitutions they ht work 
disastrous resulte, but it is во easy to magnify and amplify 
vibrations, especially when they are caused rich com- 
panies. There is ample evidence that some of the London 
companies have caused serious da to surroundin 
property, and that no doubt accounts for the fact that most 
of them are fairly large property owners. Still, there has 
been a strong disposition on the part of many people to credit 
electrical works with more than their dae. | 
There is a well-known instanoe in West London, where 
a householder made strong complaints of vibration against a 
supply company whose works were 150 yards away; on 
investigation, however, it was ascertained that the under- 
ground егег! passed under the very roadway in which the 
irate householder resided. Two cases of imaginary nuisance 
were recorded in Mr. Alfred Roberta’ paper on the Designing 
of Electrieal Generating Stations,” given in a recent issue. 
In one the property owners brought an action for damages 
in respect of vibration; they stated that they had kept a 
careful note of the times when the vibration complained of 
was extremely bad, and yet it was conclusively shown that 
the worst period was when the company in question were 
not running any engines at all. Another instance arose in 
the centre of a residential neighbourhood regarding the 
chimney shaft of an electricity works. When the complaint 
was made it was proved that the works were entirely disused, 
the plant and boilers having been removed to another site. 
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These clearly demonstrate that there is a good deal of 
exaggeration on the subject of nuisance. 

Some days ago a very important action was before 
the Courts, and the decision shows clearly enough that 
whoever are the owners of electricity works, and 
whatever inconvenience may arise to consumers, if the 
facts regarding nuisance can be established there must be 
an immediate abatement or the works will have to be 
closed. The case alluded to possesses some curious features, 
and the main facte are worth repeating. 

The owner of a house in COathall Road, Leytonstone, 
brought an action to restrain the Urban District Council 
of Leyton from carrying on electric supply works within the 
district so as to cause a noise or vibration to the plaintiff. 
The defendants admitted that down to в certain period— 
Jaly last—the works were so carried on that a nuisance 
was created, but stated that the alterations they had effected 
had remedied the trouble. It should be pointed ont that 
the motive power at Leyton is derived from gas engines, 
and it is clear that under some conditions vibrations of a 
vertical character were bound to arise; back firing was 
apparently not uncommon, and this in itself being a mild 
form of explosion was bound to cause annoyance to neigh- 
bouring householders. On the other hand, Mr. Dugald 
Olark had made careful examination and tests, and had 
failed to detect either horizontal or vertical vibrations. The 
judge, however, viewed this as merely showing the possibility 
of running the теше without creating noise, bat that it 
required considerable care. In spite of the testimony of the 
defendants’ engineers, s perpetual injunction has been 
granted, though the operation of this does not become 
effective until April 9th, which allows a little breathing 
time to the Urban Council. Undoubtedly the matter is a 
serious one for the owners of the works, but it is not 
altogether a hopelees one, for some steam plant is actually 
running and other is on order. From a general view of the 
case two thiogs are seen which are of great interest 
to the whole of the electrical industry: the liability 
of works to be shut down under an injunction, 
and the comparative failure of gas plant for 
driving electrical machinery. Obviously the question of 
being injuncted is the most serious, and tends to show how 
ді соі it may be for electricity supply to be carried on 
without danger of litigation. It is easy to say that works 
ought to b» carried outside the area of supply, but that would 
mean in London that the generating machinery would have 
to be placed outside the metropolitan area, and then there 
would be no knowing when other buildings would be erected 
close by ; moreover, difficulties might be raised as to the 
carrying of mains through districts in which the company 
had no right to supply. The County of London Company’s 
Bill was rejected on these very grounds by the House of 
Commons ; they did not seek powers to supply electricity in 


а certain district, they merely sought to carry their mains 


through in order to get to their statutory area, yet they 
failed, and the point may well be raised as to whether similar 
treatment would not be meted out to other aspirante, It is 
probable that works employing steam plant are free from 
some of the troubles arising at Leyton, but then they have 
many defects of their own; they are sometimes alleged to 
be inveterate smokers, and our old friend vibration crops 


Up again. 

The fact that Leyton is not extending gas engines calla for 
some remark,-because this policy was decided upon before 
the action alluded to was bronght. Theoretically, the 
internal combustion engines appear to be very well adapted 
for central station werk, and certainly it was thought at one 
time that they would materially aid in the economical dis- 
tribution of electricity, by аро іп sub-stations. 
Gas is во easily conveyed over large distances, needing no 
running machinery behind it, that it- appeared to be an 
admirable agency to drive electrical plant, but it has signally 
failed to come up to expectations. Ooatbridge, Belfast, and 
now Leyton, have struggled to show that ‘engines were 
good, but one by one they have relinquished the attempt, 
and one naturally asks what it means? On the other hand, 
there are many private installations, some of considerable 
size, in various parts of the country, and these are answer- 
ing admirably. These opposing results are difficult to 
reconcile, and one would like to hear the views of gas engine 
makers on the subject. Far from there being a deoline of 


the use of gas engines for dynamo driving, quite the oon- 
is the case, and we believe we are correct in saying 

that gas engine builders are making more for electrical work 
than they ever made before. There is a well-known 
manufacturer who at the present moment is putting down 
600-H.». engines for driving dynamos, and in another 
place still larger units are being employed. It is curious, 
therefore, that while much progress is being made in private 
-driven plant the results should have been so singularly 
isappointing in public supply works. Save for their magni- 


tude, the operations are precisely similar. It may be that 
rivate works employing gas engines are not so liable to 


injunctions as lighting stations, because manufactures, as a 
rule, are not carried on in proximity to dwelling houses, or if 
they are, the houses are of such a class that the tenants are not 
likely to object to vibration. In spite of the failures that 
have been recorded, we do not think the case against 
engines for supply works is quite made out. We can under- 
stand engineers not caring to age further with them, 
but nevertheless, they are bound to come up again, and we 
trust that when the next attempt is made sufficiently large 
units will be employed. 


BILLS BEFORE PARLIAMENTARY 
| COMMITTEES. 


BouTHPORT ExTENSIOMS AMD Tramways BILL. 


Tars Bill came on Wednesday last week before a Select Committee 
of the House of Commons. 


now negotiating with the company, the lessees, for the conversion 
those lines to electric traction. ey were also constructing elec- 
tric tramwaye of their own, authorised by an order last session, at a 
cost of £66,000. | "EN 

Mr. BALrOUB Browse, dealing with that part of tho Bill relating 
to tram ways, pointed out the existing tramways, and said that by the 
Southport District Tramway Act, 1899, the Southport District Tram- 
way Company were authorised to lay down and work a tramroad 
3 miles 8j chains in length, commencing 
end of the promenade and passing along the sea front in a northerl 
direction to Crossens. That tramway was not 7 constructed. 
there was the South Corporation Order of 1899, which was con- 
firmed by the Act of last Ter and the Corporation were authorised 
to construct, maintain, and work a system of tramway shown on the 
pe Power was now sought to construct additional tramways, and 

did not think there was any opposition to that. Ultimately, of 
соата, 5 the tramways would fall into the hands of the 
authority. 

Mr. G. F. Trevis, chairman of the Tramways Committee of the 
Southport Town Oouncil, explained that the Tramways Company 
had tramways in Southport and Birkdale. It was proposed to have 
a working agreement between the Council and the company in respect 
to their different lines. The Bill gave Southport power, if the Birk- 
dale local authority did not work the tramways, to come in and work 
them, but they did not wish to invade the rights of Birkdale. After 
further discussion as to the position of the South Oorporation 
"The Committee adjoumed, and on the proceedings being resumed, 

e , and on p 
it was stated by Mr. Barroun Brownz that an agreement had been 
come to with the Birkdale local authority with respect to the clause 
in the Bill dealing with the tramways. 


ч 


STOCKPORT Совровлттон Tramways BILL. 
On Thursday and Friday last week a House of Commons Оош- 


у 
course of his me said that the two 
lines now running in Stockport were owned the Manchester Oar- 
riage and Tramways Oompany and the 8 and Haz Я Grove 
Tramways Oompany. The firet line was subject to purchase that 
year, and notice of intention to purchase had been given by the Oor- 
poration. The total length of the new double lines proposed was five 
miles, and the length of single line five miles. With regard $o the 
supply of electrical energy, the Corporation only took power to 
supply where other people had no power to do во. 

At the opening of the proceedings on Friday, Mr. Нотснтивон said 
that if the promoters would insert a clause that their powers of 
supply in the districts he represented should only be so long as they 
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were not able themeelves, he would relinquish his opposition to that 
pert of the Bill. He understood Mr. Pember to say that the local 
authorities could not supply electrical energy themselves, and there- 
fore did not want 
Btockport supplying for traction purposes at present, so long aa ke 

a е 


оо bed ths алло гота р вене оўн ру нта 
on e power. y sought power to supply eleo- 
tric energy in districts where the оса! authorities were not supplying 
atthe time. He thought that Olause 38 of the Bill was perfectly 
clear—that the Oorporation should not supply electrical energy 
except with the consent of those who might be supplying energy in 


the outside districts. Counsel asked :— Would you be content to 


have words put into the clause to the effect that when the local 
authority were in the position to supply electrical energy for traction 
purposes your powers should cease on proper notice? and witness 
replied: I am not to accept that because I am not a lawyer 
and do not kaow what the effect would be. The Corporation proposed 
to work all the tramwaye mentioned in the Bill themselves. 

After other evidence been given, Mr. HuToHINSON contended 


toany company or person which might be supplying electrical energy 
under powers and get their consent to the Oorporation 
and this would give the go-by to the 


to the House. 

BRIGHTON CORPORATION BILL. я 
Oa Thursday and Friday last week a Select Committee of the 
House of Oommons considered this Bill which, amongst other 


matters, sought to em the Corporation to raise £200,000 for the 
construction of eleotrlo tramways, and £400,000 for the consiraction 


А for the Hove Town Oouncil, and were also 
r. J. K. Nye, of Brighton, to oppose the Bill on behalf of Messrs. 
Fry . aerated water manufacturers, of Brighton; Mr. Littler, 


ractically 
tramways, they would be wholly inside the borough. The demand 


for tramways in Brighton was very strong indeed, so strong that out 
of all the lines share им aly” сы from teeters 
toone. The ration sent a committee to various towns on the 
Continent as asin and decided to adopt the 
overhead All the tramwaye would be connected and 


in Dyke Road was the narrowness of the road, but any 
obstruction to the traffic on 
a system of crow-overs by which the (cars would be able to cross 


ton vour 
а mile. They were advised that they could all their lines by 


ii 

Al Sir Јони Вглкив said that the of the hills 

mado it very desirable there should be electric tramways in the 
Mr. Јовври Kiscarp, M. I. O. ., sid that the tramway would be 


altogether 7 miles 6 chains in length. Mo;t of the streets were wide, 
and therefore the lines in most of them would be double lines, but 
there were where the streets were narrow, and there the 
lins wovld single, with stations for cars to pass one another. 
Tramways on steep gradients had been at work in this country for 
the past four years, and careful consideration had been given to 
brake power on tramcars in order to soure the safety of the public 

е road. There were special appliances, and by the experi- 
ence of the last four years they were in a position to make the work- 
ing of any gradient up to 1 in 10 safe and secure to the public. There 
was no gradient proposed in the Brighton system worse than 1 in 10. 
It would require 33 cars to carry out a five minutes’ service on all the 
routes, and putting the gross receipts at 10d. per car per mile and 
working expenses at 61., the income would come to about £20,000 a 


year, 

When the Oommittee resumed its sitting on the following day, 
evidence was given by Mr. F. May, the borough = апа 
Surveyor who prepared the plans and sections of the eme. He 
explained that originally he laid out a line to go down Montpelier 
Road as well as Dyke Road, but in consequence of a largely 
memorial that was abandoned. He had specially gone into the 
question of working tramways on steep gradients when he went with 


trolley " 
that there would beno difficulty in adopting the same system 
V 


was considered that the overhead trolley system was the best. I 
was pro to have an overhead wire for each track carried оп 
poles with brackets at the side of the | 
fixed on the edge of the curb at intervals of abcut 40 feet. 


roposed tram 
P ty in some parts of Brighton. Evidence having been given in 
opposition to the scheme by residents wh 
line in Dyke Road onthe ground that the street was too narrow, and 


2 


Huppsrsyimcp Corporation Tramways BILL. . 


counsel, 
Mr. BALFOUR 


beides to the extent of £41,238 during their career. Now, how- 
ever, the tramways were paying, there being in 1898 a surplus of 
over £800. It was proposed to convert the tramwaye from steam to 
electric traction on the overhead syetem, and to extend both 
regard to the outside exten- 


the uld be found by the Had ; 
tions, wo by uddersfield Oorporation 


the 
served several of the districts where the tramways were proposed to 
that their interests would be prejudicially 


T1 
E 
i 
E 
3 
| 
f 
E 
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orporati po 
carry they would be uded by that Bill from carrying 
goods because the gauge would be reduc :d to 4 feet 72 iochos. 
К. F. OAMPBELL, engineer to tae Corporation, who prepared 
the plans and estimates for converting the existing tram ways to vito- 
tric traction, said that under a provisional order recently tus Corpora- 


Huddersfield to Brighouse would make ita paying concern. Tne cost 
of laying the line would be £5,000 a mile, and the cost of equipment 
£5,000 a mile. The districts of Meltham and Staniand had asked to 
be included, but they were too late to be put inthe Bill. In answer 


to Mr. Morton, M. P., witness said there had been no objection by any 


sosthetic inhabitant to the proposa overhead trolley systum, and, in 
fact, there was only one objection at the town meeting. They had 
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t all h of the of electric 
practically given up opes underground system 


Evidence in favour of the Bill having been given by Mr. J. H. 
Hanson, A. M. L O. B, the Committee adjourned. 

The following day Mr. J. P. Poason, of the tramway 
system of Huddersfield, stated that the cost of the tramways 
at present by steam was 10d. per mile, whilst the cost of running by 
electricity, as shown by the experience of other towns, was from 4jd. 
to bd. per mile. Other evidence was called to show that the opposi- 
tion to the scheme within the borough was practically ni, w a 
num bar of witnesses from the outside districts where it was 
to make extensions were put into the chair to show the great advan- 
tages of the scheme. 

Mr. Ітттівв, QO., on behalf of the Lancashire and Yorkshire 
Railway, contended that the action of large municipalities going 
outside their boundaries and making connections with the tramway 
systems of other large towns was never contemplated by the Legis- 
lature. Tho result might be a great system of tramways which would 
davelop into a trade system. 

Bvidence having been called in support of Mr. Littler’s contention, 
the Committee announced that they would give their decision on 


Monday. 

On Monday, the OHAIRMAN said that the Government having given 
notice of a motion to appoint a Joint Committee of both Houses of 
Parliament to inquire into municipal trading, the Committee could 
not grant such a large and extensive system of tramways as was 
sought outaide the borough area, but they were willing to grant the 
alteratione and additions asked for inside the borough, as well as to 
allow the proposed adoption of electricity. 

The clauses of the Bill were then adjusted, and the Bill was 
reported to the House. 


Lompom Coumry Оооноп, TBAMWAYS. 


On Monday tbe Select Committee, presided over by Mr. 8. Hoare, 
commenced the consideration of the Tramways Bill of the London 
Oounty Council. Mr. B. Pope, Q O., Mr. Freeman, Q O., and Mr. Da 
Oane appeared for the Lon Oounty Oouncil. There were a large 
5 against the Bill, amonget whom the Wands- 
worth of Works were represented by Mr. Pembroke Stephens, 
Q.O., and Mr. Vesey Knox, the St. Saviour’s Board of Works by Mr. 
F. Dodd, the South Ме tan Gas Company by Mr. Oastle, Q O., 
the Vestry of Battersea by Mr. Vesey Knox, the Lambeth Water 
Oompany by Mr. Claude Baggallay, Q.0., the Hast London Railway 
Company by Mr. Reader Harris, Q O., and the Vestry of Hackney by 
Mr. Erekine Pollock, Q О. 

. Mr. Рори, in opening the case, said the object of the Bill was to 


purchased, 
jected in another Bill which 
tramways were first laid, ous 
and electrical traction had been invented, and power had been 
ge to municipal authorities to work as well asconstruct tramways. 
on у тасса was by what method of traction the London tram- 

ways sh be worked, The Bill gave the County Oouncil power to 
employ the best system they could find, and they intended to adopt at 
least in more of the city—the conduit system, 
which caused the least distarbar oe. All the troub 
complained of by the local authorities could be avoided by the use of 
the conduit system, and they had in the Bill sgreed not to adopt the 
overhead system in any ct without the consent of the Vestry. 
It was desirable, however, to retain the power to use the system, 
since in the East, South, and South-West London, there were 
districts where its adoption would be both convenient and economical. 
They had had a good deal of discussion with the local authorities 
interested in the question; and out of the 40 authorities ia the 
Oounty of London, only three appeared to oppose. 

Mr. J. WiLLIAMS Bunn, chairman of the Highways Committee of 


Med pcan agen duc tramway lines 
d that at present there were 115 


time the Oosncil was making a profit on the northern system (f 
£38,000, and on the southern of £44,000, or a total of £82,000, which 
all went in redaction of rates. When electrical traction was 
introduced they hoped to still further increase those profits In 
Glasgow the receipts of horso cars were 11:51d. per car , and the 
expenses 8'51d. per mile—a profit of 3d. per mile. In electric trac- 
tion the receipts had been 13:89d. per mile, and the expenses 6:384. 
per mile, or a profit of 751d. Their resulte were hardly as successfol 
as those in Glasgow, but they expected an additional profit of 3:38d. 
per car mile, or for the 10 million mileage, of £140,000. To make 
the required electric installation would require an outlay of £850,000, 
and allowing £59,000 for interest and fund at 7 per cent. per 
annum, a saving of £81,000 still remained. The lease of the northern 
portion of the tramways would fall in to the Council in 1910. By 
the use of electricity there would be a saving in space, and higher 
speed, and 17,000 horses would be di with. 
p EHE ep 
y Ooun on the 50 ctric 
traction in London. He examined the systems in use in Europe and 
the United States, and reported that it was quite possible to carry out 
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electrically in London and had prepared plans. 

like that in the cable line at Brixton, which he 

considered had never caused any inconvenience. The cond 

had been tried in a number cities and with the greatest 
to 


and surface contact systems on the 

Sir Атах. Bumm, the chief engine 
Council, said he thought it would be a great public advantage if all 
the tramway systems were in one hand and on one uniform s 


At the present time an enormous number of people were in 
oe 5 trams. He entirely supported the evidence of Prof. 
ennedy. | 


The Онатвмли asked as to the life of the tram lines and 
equipment. 


the East London Railway Oompany, and urged that should have 
a protective clause to re from any responsi should 
they require to alter their bridge or station at Deptford. 


A etropolitan Gas Oom- 
pany, and Mr. CLAUDE BaaGarxay, Q. O., on behalf of the Lambeth 
Water Company, also asked for protective clauses, and for compensa- 
tion for any damage done to t mains aud pipes. 

Mr. Евѕктни Porrock, QC, having addressed the Committee on 
behalf of the Hackney Vestry, the Oommittee adjourned. | 


LEGAL. 


BMENTOM AND ANOTHER v. WILLIAMS. 


Mn. Josrroz Киниврү, sitting without a jary in the Qaeen's Bench 
Oommercial Oourt on Friday heard this case. It was a claim by the 
firm of Smeeton & Page, electrical for balance of payment 
3 O and Mr. Fleming e — and Er. 8. 
„Q., an ; ng à r т. 
"e etis tros out of. Os building of large fists in Harley 
he case arose ou some 
Street by Mr. Howell Williams under a building contract. Мезете. 
Smeeton & Page were entrusted by the defendant with a contract to 
do certain electrical work. Under the contract the architect had 
power to certify in the usual form, making him sole judge of what 
was necessary and right to order. He ordered certain things, and 
certified altogether for an amount of £379 14s. The defendant had 
d £275, and the architect's final certificate was delivered on 
annary Sth for £104 14s Dedacting discount, the balance was 
brought to £91, which was now claimed. The defendant's answer to 
this was that the contract only included work for electric wiring and 
electric bells, and that part of the amount which was included 
in the arcbitect’s certificate for £379 was work relating to fittings, 
and therefore not within the anthority of the architect to certify, and 
not within the contract. The defendant also said he had discovered 
that in paying the £275 he had paid £15 too much, and he counter- 
claimed for that amount. | 
His Lorpen disallowed one item in respect of fittings which he 
held did not come within the contract, and n jadgment for the 
plaintiffs on the claim for £40 194. 6d., and for the plaintiffs on 
the counterclaim, with costs. - 


ATTORNEY-GENERAL v. NATIONAL TmLEPHONB CowPANMY. 


BzroRB a Divisional Court of Qaeen's Bench, composed of Mr 

Justice Grantham and Mr. Justice Phillimore on Friday last, the case 

of the Attorney-General v. National Telephone Oompany, Limited, 

came up. This was an ex parte motion for an interim injunction to 

e the defendant company from breaking up the streets without 
nse. 


The Аттовивт-Оамивалг, (Sir Richard Webster, Q.0., M. P.), 
appearing in support of the motion, said it raised ап important 


ЬЬ ow oe 


Oo., 11, O.d Han Btreet, Liverpool, are 
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question of law, whether the defendant company could go on break- 
ing up the streets without the license of the Postmaster-General, 
and incidentally that of the London Oounty Council It was, he 
understood, the contention of the National T 


gres со M рош. 16 would ba impossible to dis of the matter 

a short time, and for that reason he asked оса to 
arrange to take the motion on Thursday, April 5th, when it be 
fully argued and treated as the trial, and therefore if it had to go to 
the Oourt of Appeal, it could go at once. 

Mr. Justice Овлитналм observed that his learned brother could 
not arrange for that particular day, but so far as he knew, he should 
himself bs able to sit then, and he would make it convenient for that 


would arrange for a Court on that day. 

The Arronusy-G desired to make this other observation. 

In the regular course he should have asked for an undertaking from 
He understood 


give that, but as the defendant company did not contemplate doing 
any fresh work during the interval, he would not press the matter. 

Bir EDpwanp Oranks, Q. O., for the National hone Company, 
said it was of very great importance to them that a decision should 
be arrived at as early as , and he was content that the motion 
should stand over, giving no undertaking. 

Accordingly, the he of the motion was fixed for Thursday, 
April 5th. 


TURNER v. BRINSMEAD. 


In the Qaeen's Bench Division of the High Оочт of Justice on March 
19th the case of Turner & Bon v. Brinsmead (which has been pe 
viously reported in our columns) was again mentioned before Mr. 
Justice Mathew, sitting for the hearing of commercial causes. This 
was an action by the plaintiffs, Messrs J. Turner & Son, of Man- 
chester, to recover from the defendant, a builder in London, for the 
supply of m electrical lift, which defendant declared not to have been 


nesistance Prof. Kennedy was 
Wobruary 6, wher ib was suggested that ‘there ahould be an 
| wW was su an 

endeavour between to come to terms. 
On Monday last Mr. J. RL Don Banxes intimated that during the 
al the tried to come to a settlement, but they were 


farther evidenca would be necessary. 

His Говровнтр observed that if the case were to come on again it 
would be necessary that the Oourt should know whether it would be 
necessary to have Prof. Kennedy there again. He (the jadge) had 
fixed 5 5 at 1 ae paid 
equally parties. remuneration been со 
of the report could be obtained. = p 

Mr. Banks said that when they had seen the report they would ask 
for the fixture of a date for re-hearing. 


GOLDBERG v. THE CORPORATION or LIVERPOOL, 


Barors Vice-Chancellor Hall, at Bt. George's Hall, Liverpool, on 
19th inst., this case was sgain mentioned. A fortnight ago, after a 


by the plaintiffs against the by ordering the removal of 
an electric tramway pole and fuse box which had placed close 
to the door of the plaintiffs’ premises in Р 


application now was that the order fur the removal of the pole and 
box be вагон the appeal was heard. Mr. R Nch, for the 


once, 
The Vicm-ÜOHANCELLOB said he had given his jadgment, and he was 
not in a position to say how the matter of convenience stood, or what 
effect 16 would have on the electric wires if the pole were removed. 
He thought the best way would be that Mr. Maberly should make an 
original motion next week to have the сиси слева sus- 
pended until after the hearingcfthe appeal. Mr. would have 
on (his Honour) 
isposed of, 


Acid-Resisting Composition.—Mcears. J. R. Peace and 

placing on the market an acid 

paint in various colours. They claim for it that it is a good 

insulator, und that it is unaffected by acid moisture, oil, sea water, or 
steam. Samples and particulars be forwarded on application. 


CORRESPONDENCE. 


Wiremen’s Woes. 


Will you kindly let me call attention to a grievance which 
I fear is daily becoming more common; I refer to the habit 
of many firms putting labourers on as wiremen after they 
have been a few months in the trade. I consider it very un- 
just to the many who, like myself, have served from three to 
four years at the trade at an average weekly of from 
6s. to 83., to find when we are out of our time that a man 
with no knowledge of the trade can, after three or four 
months, receive from 258. to 278. per week. I could give 
many examples, but one in particular I should like to call 
your attention to. 

About eight months ago a labourer started for the firm in 
whose employ I am at present. He was a Swede by birth, 
and exceptionally dense, yet this man was put in full charge 
of the lighting of a large meat boat having over 150 16-c.P. 
lamps. Daring the whole time the work was in progrees 
this man had to refer to one of the men under him as to 
how everything was to be done. When the boat was finished 
and everything satisfactory, he took all the credit to himself, 
and will in future be looked upon as a man to be trusted 
with full charge of similar work until (and I hope that will 
not be long) he does not find a man under him who can do 
the work. 

This is a state of things which should never be tolerated, 
and I think it only needs to be made generally known to be 
abolished altogether. ете а 


P. S.— This letter was Tape by your article rs The 
Electric Wiring of Buildings" in the ELECTRICAL REVIEW 
for March 16th. 


Municipal Retrogression. 


I feel that an apology is necessary for asking for space in 
a technical journal to reply to the letter of Mr. Thomas 
Winstanley in your current issue, but, glaring though the 
mis-statements and inaccuracies may be to your technical 
readers, they might mislead non-technical persons into whose 
hands the letter might fall, and I trust, therefore, that this 
possibility will be sufficient to justify me for trespassing on 

our space. 

In the first place, lighting is not charged for in Manchester 
at a uniform price of 5d. per unit, but on a sliding scale 
whereby the price falls from a maximum of 5d. as low as 
1:444, per unit for lighting, while the cost for power when 
used for moderate hours is 24d. per unit, and for long 
hours 11d. per unit. The average price obtained last qur 
from consumers of all classes, when the charges were slightly 
higher, was 3:83d. per unit. | 

he average costa of production for the whole supply last 
year were 1:54d. for revenue charges, and 1°06d. for capital 
charges, or а total of 2-64. per unit sold. | 
. It is, however, а truism that the average cost of production 
is no guide to the cost of supplying individual consumers, 
this latter depending entirely upon the length of time over 
which their demand extends. The Hopkinson system of 
charging in use in Manchester is so calculated that the per- 
centage profit made from every class of consumer із approxi- 
mately the same; in other words, the very opposite of what 
‘your correspondent states is the fact—that is to say, we do 
not make the profitable consumers pay for the unprofitable, 
but use a scale which charges a consumer approximately in 
кочоп to the cost of supplying him. | 

he object of charging 1]d.to power users is not to obtain 
a day load, as I have on many oocasions pointed out in public, 
but to obtain a long-hour load, and this loag-hour load is culti- 
vated equally for lighting as for power, many of our con: 
sumers obtaining current for lighting purposes at from 2d. 
to 24d. per unit, and a few even as low as 1°44d. per unit. 

I do not know whether Mr. Winstanley has any induce: 
ment to discontinue the use of gas for lighting. 1 can only 
say that an enormous number of ratepayers have found the 
inducement very strong, and the increase in connections is 
taking place at an increasing rate. 

Whether we are behind America and the Continent in 
electrical matters or not I do not wish to argue Personally 
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Т think we are b fore both in most things, but I confess that 
it is news to me that the average charge in America is Id. 
per unit. In my ignorance I had always 1 that the 
average charges were higher on acconnt of the higher cost 
of coal. It is true that in a few isolated cases of water- 
power supply used continuously on electrolytic work the 
charges are exceedingly low, but a few large water-power 
echemes which, by reason of their exceptional interest, are 
described in English journals, must not be taken as repre- 
sentative of ordinary American practice. The bulk of the 
American stations are driven by steam plant, and have to 
work on ordinary lighting loads in a precisely similar manner 
to English stations, 

Mr. Winstanley states that under the present system in 
Manchester something cannot be altered, but what, does not 
very clearly appear. He is perhaps unaware that a station 
as large as those contemplated in the Bills he refers to is 
about to be constructed by the Manchester Corporation, and 
that it will supply a district of some 45 square miles, em- 
bracing every possible variety of load. 

As regards the rural districts, if any consumers are to be 
found in them, it is to be hoped that the large companies 
will of their charity supply them, I fear, however, that if 
there are many, the drain on the companies’ resources will be 
somewhat heavy. 

I can well believe that the companies do not want to pull 
ap the streets, but unfortunately for them there is a Board 
of Trade which will require them to do so; overhead lines 
conveying current at very high pressures being somewhat 
dangerous in thickly-populated districts. 

In conclusion, I can only reiterate the first portion of Mr. 
Winstanley’s concluding remark, “the public in general do 
not know very much about these schemes,” and add that 
Mr. Winstanley appears to be an excellent representative of 


the public. 
С. Н. Wordingham. 


BUSINESS NOTES. 


Electrical Wares Exported. 
Wir mme Maz. 2187, 1899. Win вира Man. 20TH, 1900. 


Alexandria vi .. Value £150 Adelaide es .. Value £550 
а Teleg. stores.. се 23 si Teleg. mat. .. 456 
Amsterdam. ө ee ee ee 200 Amsterdam oe ee о е 355 
Barcelona .. oe 5% vs 31 Auckland. a oe "D 
Berbice ee ee ee ee 18 Beira ео ee ee ee ee 64 
Boca. Teleg. mat. - .. 106 Bombay  .. ee s ae 69 
Bombay es „ө 0 0 РҮ! 196 Brussels oe ee ee ee 80 
„ Teleg. mat. ne . 190 Buenos Ayres aa T .. 400 ` 
Boulogne x gle .. 159 р Teleg. mat. 280 
Brisbane ee ә е ee 18 Calcotta e ee es ee 1,004 
is Teleg. mat. .. ee 209 Canterbury .. - ex T 14 
Buenos Ayres - . . 8,358 Cape Town. Teleg. mat. .. 118 
1 Teleg. mat. . 539 А oe T is 20 
1 Teleph. mat. 76 colombo 2% vs gu P 72 
Calcutta vis 2 ee 258 Copenhagen 9А .. 858 
Cape Town : 828 Delagoa Bay ds € ee 2,621 
Christiania ae és ee 68 Durban RS si m . 117 
Colombo oe oe eo ee 65 ” Teleg. mat. .. ee 141 
Delagoa Bay га 95 Kast London зә. “Фә . 155 
Durban ee ee ee ee 348 Fremantle ee ee eo ee 104 
" ''Teleg. mat. .. oo 108 Gibraltar “ © 8 y 
Ghent si a dw ow 25 Gothenburg "m ee А 
Goth enburg oe ee өө 73 Halifax. Teleg. cable ... . 190,000 
Hamburg .. T T . 200 Hamburg .. ss M ee 
La Plata ees ee ees 20 9? Teleg. mat. ee ee 200 
ae Teleg. mat. 8 Kobe. Teleg. cable $i es 1 
Limon. Teleg.mat. .. T 86 Melbourne .. ou vé .. 119 
Melbourne .. T Lm 47 * 25 Teleg. cable . 201 
Odessa. Teleg. mat. * 20 Monte Video. Teleph. mat. 148 
Osten és i T 85 Reval. Teleg. mat. T . 400 
Port Elisabeth  .. s .. 391 Rotterdam .. 5 ee .. 427 
Rangoon, Teleph. mat. 16 is Teleg. mat. 600 
Santa Cruz es ae v 85 Singapore © . 114 
„Shanghal E ee 229 "3s Teleg. mat. .. 401 
Singapore .. as ds ss 99 Sydney - ss Ve 1,778 
, : [1] Teleph. mat. ee ae 21 Ы Wellington ee ee ^ өө ee 198 
Sydney x v ec .. 554 „ . Teleph. mat. . . BIB 
Tientsin. Teleg. mat. .. . . 104 Yokohama .. es s 442 
Wellington.. уз = 179 is Teleph. cable. 206 
Teleg. mat. .. 190 
‘Total 28,914 Total ee £134,627 


Foreign Goods Transhipped. 


Gothenburg. Teleph. apprats. Value £2 | Brisbane. Teleph. apprats. Value £178 


Bankruptcy Proceedings.—Mr. Registrar Hope, sitting 
-on Thureday last week at the London Bankruptcy Court, gave judg- 
ment upon the application for an order of discharge made on behalf 
of Edward Lionel Joseph, electrical engineer, Northampton Works, 
Northampton Grove, Oanonbury. Aocording to the Official Roceiver’s 
report, the bankrupt failed last May with liabilities £7,616 93. 1d., 
and assets of doubtful realisable value. Proofs for £2,079 were 
by creditors, and the estate has only produced £4. The bank- 

rupt in March, 1891, was taken into partnership by his former 


employers, and became manager of the business at a 


and com- 
mission of about £250 a year. In course of time two of the othet 
on 


formed with a nominal capital of £10.000, divided into 5,000 
and 5,000 preference shares, and £5,500 in debentures of £100 each. 
The bankrupt, as vendor, was entitled under the contract to receive 


partner * 
rapt continued to act as managing director at a salary of £8 a week 
down to April, 1899, when a receiver was appointed at 
of the debsnture holders, who retained the 5 


to the state- 


the Official Receiver that while the bankrupt thought һә would never 
be called upon to psy the liabilities, he had no reasonable or 
grcuad of expectation of being able to discharge them in the evens 


the bankrupt with havin eser торті рар реча 
e p g an action un 
client, and with ha unnecessaril 


Registrar, in reviewing the case, upheld the offences reported 
the Official noe i said it had been 8 tbat the trance 
fer of the business to the company was made in order to put all the 
bankrapt’s assets out of the reach of his creditors, but he failed to 
find any proof of that having been the intention. It had also been 
conten that the bankrupt was not responsible for 
of assets, but he could not accept that view, because the debtor 
parted with all his assets to the company, in exchange for which he 
таа ооу garage! о лато ишу ey ail ker исе вси 06 no 
value. only regarded the unjustifiably bringing of the action 
against a creditor as a technical offence which need not be noticad, 
but he thought some consideration ought to be given to his having 
defended the making of the receiving order. The chief point for 
attention was the fact that there were liabilities £7,616 and assets of 
£4. Having regard to all the circums'anoes, the 


an 

estimated surplus of £11,993 from securities and shares held 
by which the trustee stated were of problema- 
tical value. The Officlai Receiver opposed the application on the 
ds (1) that the assets were not sufficient to pay 103. in the &, 
and (2) that he had traded after knowledge ot ee The 
debtor was examined, and said that when be took over the liabiliti 


58 


from J. C. Howell, Limited, he thought he would have been able 
He agreed that his assets at the present 
his own exertions. Mr. Registrar Hope 


personal exert: 
until 10s. in the E was paid, liberty being 
apply to modify the order after the expiration of two years. 
A meeting оё creditors was held at Leeds, last week, regarding the 
electrical engineer. The liabilities are 
£125 162. 10d., and the assets £6 76. 10d. The debtor attributes his 
failure to loss on contracts. 


Books Received. — “Sell’s Directory of Registered 


Publishing Company. 
No. 3R, “ Fire Tests with Floors,” No. 40,“ Fire Tests with Doors." 
London: The British Fire Prevention Committee. 2s. 6d. each. 


of type 6, for polyphase circuits 1,100 to 2,200 volte, are described 

in 5 T with SADS schedules of apparatus; a large 

variety в of generator an er panels are particularised. 
Messrs. Allan & Adamson, Limited, send us an illustrated price 
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list of the Allan” accumulators in which the D, DD, I, FO, and 
HV types for lighting, motor car, traction and a variety of other 
р re detailed. Š 

. J. W. Nasmith, of Manchester, has issued a circular relating 
to his specialities for steam users, including steam traps, valves, 
damper and pump lators. 

From the Electrical Sundries Company, of 10, Borner's Street, W., 
there comes to hand a new and well bound catalogue in which, as 
the name of the company implies, there arc numerous fittings and 
other things required in elec lighting and other work. Various 
designs of standard lamps, electroliers, pendants, hall 
Switches and so on, are shown, elaborate and otherwise. A good 
paper, clean printing, and the absence of cramping have resulted in 
the production of a neat list. 

A comprehensive and well printed catalogue and price list comes 
to hand from the Borgmann-Elektromotoren-and Dynamo-Werke 
Aktiengeselischaft, in which particulars are given (in English) of 
motors of all kinds for domestic purposes, direct and alternating, 
and generators for outputs from 0'18 to 250 xw. A large variety of 
motors for industrial purposes is also listed, a special section being 
set apart for motors adapted for driving printing presses. 

Messrs. Walker & Hodgetts, George Street, Salford, send lists of 
dynamos and motors. These are fitted with improved bar armature 
and have self-ciling and aligning swivel bearings. The machines 
seem to be well designed and are made in suitable standard sizes. 

Mosers. Rowland Carr & Oo., contractors for electrical, railway 
and other stores, of Lime Street Square, E. O. have issued a neat hanging 
show card of their electric light and traction castings for posts, 
pillars, underground pipes, &c. 

The B. T. H. Oompany’s pamphlet No. 56 describes slow and 
moderate speed motors (type O.E.) and contains illustrations showing 
their application to driving printing and other machinery. 

Messrs. Vaughan & Son, Limited, of Manchester, have issued a 
reprint of a well illustrated article on “The Development and 
Construction of Electric and other Travelling Cranes” which recently 
appeared in an engineering joernal. There are some excellent views 
of cranes supplied by Messrs. Vaughan. 


The Copper Market.—Messrs. Н. R. Merton & Com- 
pany’s statistical circular for the first half of the current month, 
shows that stocks have gained 533 tons, while the price of G.M.B.’s 
has advanced £2 5s. per ton—from £74 153. on February 28th to 
£77 on March 15th. This latter is the highest price since April 80th, 
1899, when G. M. B.: were quoted at the same fignre. The total 
supplies during the 15 days ending March 15th have been 12,396 
tons, and the total deliveries 11,678 tons. In addition to the latter 
totals, 125 tons have been shipped to New York. The stocks of 
copper, which on February 28th were 22,982 tons, have therefore 
advanced to 23,515 tons. 


Electricity in Shirt-making.—Messrs. E. D. McCrae's 
new shirt and collar factory in Wood Street, Dublin, is supplied 
throughout with electric light, and all the machinery is worked by 
electric motors, including the guillotine knives which could at one 
stroke cut тч 5 collars. The Vari is en on e 

mises with a Oros engine an mo. They have a 
for making their own ae | | = | т á 

For 8ale.— From our small advertisments this week may 
be obtained particulars of electric lighting plant for sale at the 
racine ag Free Library. It includes а gas engine, dynamo, 

German India-Rubber.—The Birmingham Post says : 
“ That little gold mine, the Continental India-Rabber and Gutta- 
Percha Company, of Hanover, has just announced that it can this 


year pay a dividend of 40 per cent. per annum, a decrease of 15 per 


previous year, when the shareholders 


cent. wir pes with the | 
The gross profits this year amount to £108,000, 


received 50 per cent. 
of which £13,200 are used for writing-off purposes, £25,000 for 
depreciation of stock on hand, £3,750 for the wor 's funds. The 


stock on hand is valued at about £125,000. The company's cycle 
80 far swallowed up over £100,000 in pe 

ascribes the smaller percentage ol the 
dividend mainly to the high price of crude rubber and other neces- 
sary raw material, the rise in wages, in the price of fuel, &c., for 
which the rise in the finished products was no uate set-off, 
although the Rubber-ball Syndicate did good work. Prospects for 
the early part of the current year were eminently л». е 


In re The River Plate Electric Light and Traction 


Company, Limited— Guinness v. the Company.—This matter F 
before Mr. Justice Oozens-Hardy in the Ohancery Division on 


came 

Saturday last on a motion for judgment in a debenture holder's 
action. Mr. Vernon, in support of the motion, said that there had 
been default in the payment of interest on the debentures, and 
although there had not six months default the company appeared 
and consented to judgment. Counsel for the company saying that 
he could not oppose an order being made, jadgment was accordingly 
entered in the ordinary form in a debenture holder’s action. 


* station at Go 


themselves the luxury of electric bells or private telephones on 

account of the sudden and somewbat harsh noise of metal domes. 

These ''Isolit ” bells are made in brown colour, varnished and 

shed, in sises from 60 to 150 mm. diameter. Mr. Archibald 

2 pbell, of 28, Gray's Inn Road, W. O., із the London agent for 
ese bells. 


The Jones Mechanical Stoker.— This stoker finds a 
Engineering. It consists of a fire grate, if 

we may so term a solid plate surface, up the centre of which is a 
sunk hopper trough. This extends the full length of the fire, aud 
at its outer end is fed with coal by a reciprocating plunger. This 
plunger carries also a rod extending right along trough and 
through the extreme end of it, and on this rod are additional pusher 
pieces which are made with one side vertical and one side fiatly 
sloped, whereby they can retreat easily through the coal in the 
hopper and yet push ít onward during their other stroke. The coal 
thus fed in overflows and is represented аз ri up all along the 
trough and forming а round backed heap of fire all along the grate. 
The ouly air admission is along the top edges of the coal trough, and 
we do not see that this is in any way sufficient. We are not trea 
to any reasons for the solid grate and paltry air admiesion, and we 
do not believe the air slots will admit air enough for proper combus- 
tion. We might also remark that it is extremely doubtfal if an 
coal will be found of which the angle of repose is во fiat as to sprea 
the onal over the fire surface as shown. The central heap would 
псей to be much higher. We must confess to a feeling of doubt as 
to underfiring. The green coal fails often to come up under the 
barning fire, but breaks through it and is apt to become a dead black 
mass unless very slowly fed in. As wo write thison March 17th we 
may be forgiven for suggesting that the best underfired furnace is 
that in which the fuel is thrown on the top of the fire and the 
draught is downwards throngh a water grate. We should estimate 
the possible rate of combustion in this stoker as very moderate. 


The Nernst Lamp. — The authorities of the central 
ttingen, Germany, have just furnished some of their 
clients with Nernst lamps of 25 ОР. 


Paterson, Cooper & Co., v. Earnshaw.—At the Glas- 
gow Court of Sessions some days ago counsel were heard in an appeal 
under the Workmen's Compensation Act by the respondents in an 
application by Henry Earnshaw, joiner, residing at Stockton-on- 
Tees, for compensation for injuries from his employers, Paterson, 

er & Oo., electrical and mechanical engineers and contractors, 
Abbotsinch, Paisley. The claim was for £1 а week. Esrnshaw was 
on April 1st, 1899, working for Paterson, Cooper & Co, іа the . 
up of electric light apparatus on board an unfinished ship which h 
been built by a firm of shipbuilders at Middlesbrough, and which 
had been launched and was lying in the river Tves alongside the 
shipbuilding yard. While at work he fell into the hold of tue vessel 
and fractured hie thigh. Sheriff-Sabstitute Henderson found that 
Paterson, C r & Oo. ware liable, and he continued the case to 
allow the Of the iojuries and the probable duration of the 
workman’s incapacity for work to be atcertained. The Second 
Division held that the firm were not the uadertakers under the Act, 
and that they were not the occupiers, They therefore reversed the 
decision, and sent the case back to the sheriff to be dismissed. 


Single Rail Electric Truck.—Single rail trucks are 
largely nsed in India and in South America for transport purposes. 
The Bouth American plan isto attach the balancing boom or out- 
rigger to the ox or mule which draws the load. 
used at the end of the out 
the weight is chiefly 


In India a wheel is 
r, and the load is so distributed that 
by the rail wheels and but slightly 


by oxen. The truck illustrated has been built by Mavor & ( 
Limited, of Glasgow, for service in India. Bach of the two wheels 
(which run on the same rail) is driven by independent chain gear 
from the motor spindie. The accumulator is carried as shown under 
the platform. The truck is intended to carry а load of 5 cwts., and 
in addition to draw two trucks, each carrying 1 ton, at a speed of 
8 miles per hour. 


Telegraphic Addresses.—‘Sell’s Directory of Registered 


alr fig sage Addresses” is one of those serviceable publications 
which, 


keeping themselves up-to-date and complete, grow more 
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. The 1900 edition now before us has nearly 
addresses 


telegraph system is growing year by year; but it is worth remarkiog 
that no less than 87,000,000 te $ ре through the Post Office 
during last year. The information includes everything received by 
the Post Office up to January 1st this year, and in many cases tele- 
pose numbers are also given. We have no doubt that many 
usines men have found past editions of considerable service. 


Test of a Ventilating Fan.—We give below particulars 
of a test recently made on the “San” fan,a modification of the well- 
known Blackman type. The fan, which was 6 feet in diameter, was 
belt-driven by a direct current motor, supplied at 225 volts; readings 
of carrent and voltage were made with the fan on and without, the 

wer required to drive the fan bsing very approximately the 
difference between the two. The fan, as shown in the figure, was 
enclosed on the feed side by an open box, 9 feet 9 inches long by 7 feet 
6 inches high, projecting 6 feet 6 inches from the fan seating; the 
openings in the side of the box through which the belt passed, were 
equal to 3:6 square feet in area, and the total feed area was 766 
square feet. The velocity of the draught was measured by anemo- 
meter tests, made at many points (a a in the figure), in the open side 


p^ f 


opposite the fan ; the average velocity was found to be 1,168 feet ре 
minate, when the fan was running at 300 revs. per minute. The 
feed area being 8s above stated, the volume of air moved minute 
was 89, 468 cubic feet. The net power required to drive fan was 
bl1nr.,and the volume of air moved per minute was therefore 
17,543 cubic feet per horse-power. The special features of the con- 
struction of the fan are said to be lightness and strength, which have 
been secured by making the whole of the frame of malleable or 
ан Сш The fan is made by the Sun Fan Company, Limited, 


° 

Green, E O., to recover £35 11s. 7d., for work done and materials sup- 
pioa for the same. was & counterclaim for £35 for the non- 
elivery ofa lamp. Mr. Gill was counsel for the plaintiffs, and Mr. 
Boott for the defendant. Counsel for the plaintiffs explained that the 
action was to recover the balance of account for certain work done for 
the defendant at Prince’s Tavern,” Wardour Street. Subsequent to 
this action there had been an application in another Court, and it was 
said that the work was not done for the defendant, and that he was 
only an agent. But the plaintiffs were 3 by the defendant, 
and all the accounts were put in his name. bad paid sums on 
acoount, and under those circumstances he asserted that the plaintiffe 
were entitled to a verdict. The Judge said the real issue was whether 
the contract had been completed ornot. The jury found a verdict 
= the plaintiffe for £30 9s. 7d., and the counterclaim was dismissed, 

with costs. 


Trade Announcements.—Mr. F. W. Lanchester notifies 
that on January lst his business was taken over by the Lanchester 
Engine Oompany, Limi 
Birmingham, who will attend to debts, бо. 

Mr. G. W. Webb has been appointed manager of Messrs. Fry and 
Oo., Limited, showrooms at 19, Avenue, representing 
Messrs. Charles Joyner & Oo., Limited, of Icknield Square, Birming- 
ham, manufacturers of gas and electric light fittings, &с. 


ELECTRIC LIGHT AND POWER NOTES. 


Argentina.—The South American Journal says that the 
directors of Bright’s Light and Power Oompany, Limited, which has 
the electric lighting works in the towns of Santiago del Estero and 
Balta, in the Argentine Republic, have just issued their report, in 
which they recommend a dividend of 9 Ree cont рег annnm оз the 
paid-up capital, and a balance of £3,203 to bs» carried forward. 


of Armourer Mills, Montgomery Street, 


Barnard Castle.—The District Council has accepted 
the terms agreed to by the Northern Counties Electricity Supply 
Oompeny for the mate purchase of the works by the Oouncil 
after 31 years, with a bonus of 20 per cant. on the capital expended. 


Birkdale.—Notice appears in the London Gazette of the 
transfer of the Birkdale ч еен lishing order (1898) from the Urban 
District Council to the British Electric Traction Company, who pay 
£700, and agree to comply with a number of conditions which are 
set out in the notice. 


сётісібу departmen 
year ended December 31st, 1899, was £17,654 6s. 2d., as compared 
with £13,011 3s. 8d. for the corresponding period in the preceding 
year, or an increased income of £4,648 1s. 6d. The total di- 
ture for the half-year (including interest and sinking ) was 
£14,256 19s. 5d., as against £10,519 10s. 34d. for the corresponding 

od of the preceding year. The net profit for the half-year, there- 

, was £3397 5s. 9d, as against £2,491 13s. 43d, being 
increase of £905 12s. 44d. on the ing period of 1898. 
number of consumers was 1,075, as 850, or an increase of 21 
per cent, The total number of units consumed was 1,960,319, against 
926,732, or an iicrease of 47 per cent, irresprctive of current sap- 


T 


f b pe 
leaving the sum of £11,640 15s. 5d. to be a 


might direct. The trade profit, їе, the profit before 
interest and sinking fund, for the half-year ended December 31st, 
1899, worked out to £4 19s. 2d. per cent. on a capital outlay of 
£202,702, and the net profit, after charging interest and sin 
fund, shows a percentage of £1 13s. 5d. on the same outlay. Taking 
the FFT half-years together, the trade 
profit amounted to £17,617 19s. 1jd., representing £8 18s. 10d. per 
dent. on the capital outlay. The net profit for the same half-years 
amounted to £5,130;8s. 4$., and represented £2 10s. 8d. per cent. on 
. Mr. Shaw, chairman of rie Oommittee, said 


Bridgwater.—The Town Oouncil has appointed Mr. 
— ЕЕИЕЕ 
Works within 14 months. * ä 


Colwyn Bay.—The District Council of Colwyn Bay and 
Oolwyn last week received the sanction of the Local Government 
to borrow the sum of £5,120 for the purpose of the gin 


rm scheme, and telegraphic instru 
pe 


The Electric Power Schemes.—In the House of 
anes on March 15th, Gord Balcarres (Lancashire, Ohorley) 
moved :— 


That the Committee of Selection do appoint a committee, not éxceeding seven 
members, to whom shall be committed the following private Bills by which it is 
proposed to supply electric power.—Lancashire Electric Power ВШ), Durham 
(County of) Electric Power Supply Bill, South Wales Electrical Power Distribu- 
M „ Electric Power Bill (read a second time on Thursday, 
Mr. Galloway (Manchester, B. W.) moved ss an amendment to leave 
out ¿“the Committee of Selection do appoint a committee, not 
exceeding seven members,” and insert "a Select Committee be 
appointed.” He said that the effect of his amendment would be that 
the Bills would ba referred to an ordinary Select Committee, nomi- 
nated by the Houte, upon which both the opponents and those 
favourable to the Bills would be represented. If, however, the 
motion were adopted, the Committee woald be sup to bean 
impartial tribunal, upon which neither side would be supposed to be 
represented. Sir A. Rollit seconded the amendment, and, after 
further remarks by other hon. members, the debate was adjourned. 

Oa the 16th Mr. Ritchie (Oroydon), the debate on 
the amendment to the motion for the appointment of a committee to 
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which these Bills should be referred, said, according to the Times 
report, that the hon. member for South-West Manchester proposed 
that the Bills should be referred to a Belect Committee. There were 
two objections to such a committee. One was that if they were 
ref to what was ordinarily understood as a Select Committee 
the Bills would have to pass through another committee. That was 
а serious objection, because it meant unavoidable delay and probably 
the loss of the Bills this year. The other objection was that a Select 
Oommittee was nominated by the House from the two sides of the 
House. The Honse selected gentlemen who either took a 

interest in the subject to be inquired into or who one 
side or other of those concerned in the Bills. That was not the kind 
of committee to which such Bills as these ought to be referred. What 
was wanted was a perfectly inde t committee, quite as inde- 


or spoken, 
Lord Baloarres said that, in the event of the amendment being with- 
drawp, he was prepared not to move the motion standing in his name 
to the effect that three members of the committee should form a 
quorum. The amendment was then by leave withdraw. Ultimately 
it was resolved that the Committee of S:lection should appoint a 
committee of seven members, to whom the Bills should be referred. 


Cardiff.— The Lighting Committee had before it on 
Tuesday the resignation of Mr. H. Pengelly, electric mains superin- 
tendent. The resignation was accepted and it was resolved to 
advertise for a successor at a salary of £150 per annum. 


Crewe.—A Local Government Board inquiry was held 
last week into the application by the Oorporation to borrow £10,000 
forthe work of electric lighting within tbe borough. The town 
clerk stated that the Council had already obtained sanction to spend 
£226,000 in electric lighting, and this additional £10,000 was wanted 
for lighting side streeta. There was no opposition. 


" Enfield.—The District Council has shelved the question 
of electric lighting for 12 months. 


Eton.—The District Council has consented to the grant- 
ing of the provisional order for the supply of electric light to the 


of Denham now being a for the Uxbridge and Dis- 
Development Syndicate, нө. ы 


Glasgow.—The Oorporation has made what, we fear, 

be as a retrograde step by resolving to discontinue the 
use indicator system, substituting therefor a uniform 
rate of 4d. per unit to 100-volt and 200-volt consumers, and 34d. per 
unit to 250-volt consumers. The object of the differential rating is 
obvious enough, and it is probably to the real interest of all parties to 


кате to cause dissatisfaction. 


Gaildford.—The Town Council is in negotiation with 
the Electricity Supply Oompany with a view to purchasing the com- 
pany’s undertaking. 

Hornsey.—The Hornsey District Council has passed a 


resolution opposing tbe Bill promoted by the North Metropolitan 
Electric Power Supply Oompany. i 


Inverness.—The Town Council last week considered the 

works, and resolved to accept the offer 
g Oompany, Limited, amo 

to £21,000. The construction of the works is at once to be p 

with. Mr.Craven is the electrical engineer. 


Italy.—The central stations of the Società Anglo-Romana 
per 'Illuminasione di Roma, of Rome, is now supplying current to an 
equivalent of 84,130 16-0.р. lamps, an increase of 18,573 on the year. 


Lendon.—County  Couwom.—The Highways Com- 
mittee last week re 
of London Elec 


connection therew Board asked that the Oouncil would 
adopt a similar course. They thought that the Oouncil should 
support the local authority in the matter, and recommended that the 


Oounoil do formally diss 
agreed to. The Oo 


the eastern end of the subway. The Council approved of the laying 
of these mains, subject to the usual conditions attaching to w 
affecting the Council's subways. 


ht station and refuse destru works. 

It was pointed out d the discussion that the Vestry pro- 
secuted other for causing a nuisance of which it was itself 
guilty, and that other offenders complained to the sanitary inspectors 

regard to the matter. It appeared, too, that the Pablic Health 
Oommittee had addressed letters on the subject to the Lighting Oom- 
mittee, but that no reply had been reoei to the communications. 
Mr. N. Moss, chairman of the Ligh Committee, explained that 
the committee had been unable to о the quality of Welsh coal 
that was required, but had been obliged to anything 
As а consequence, the fuel procured was 
The en were alive to the importance that no black smoke 
should bs emitted, and they were doing everything possible to pre- 
vent it. The subject then dropped. The adjourned report of the 
Officers’ Committee was submitted in regard to the application of 
the accountant for additional assistance in bis department. In ac- 
cordance with the report, the committee has bad the beadings of a 
set of books prepared, and on the committee’s recommendation, the 
Vestry resolved to approve the principle of having the financial 
books of the lighting department kept at the station by the present 
staff, subject to a periodical audit by the accountant. 

HAMPSTBAD.—The Vestry has decided that the electric lighting 
department shall contribute £12,500 towards the cost of a new stone- 
yard, the old one beicg entirely given up to that department. 

The 1eport of the Lighting Committee shows that the amount of the 
consumers’ accounts for the Christmas quarter, 1899, was £11,471 
11в. 9d., as com d with £8,514 4s. 7d. in 1898, the increase being 
38 per cent. e Vestry will support the Poplar Board of Works 
in reque ng fhe London Oounty Council to promote legislation 
to enable metropolitan local authorities to borrow money for the 
purpose of wiring consumers' premises and to carry out the work. 


Newmarket.—In our abstract of the annual meeting of 
the Newmarket Electric Light Company last week we gave the 
number of lamps being suppliéd as 2,000, with applications for 
another 1,000 waiting. Asa matter of fact, the company has as many 
as 5,000 lamps connected in addition to the 1,000 mentioned. 
100-Kw. Allen machine is now being put down. Mr. Frank A. 
Simpson is the resident engineer at the works. 


Paisley.—The Electric Lighting Authority having 
applied for further borrowing powers, the Under Secretary for Soot- 
land wrote that ander the statutes the Oouncil could only borrow 
with his consent for the purpose of their undertaking to the extent of 
the unexercised margin of the borrowing powers conferred by their 
local Gas Acte, that is to say, the borrowing of the burgh for gas and 
electricity together must not exceed the total amount authorised to 
be borrowed under the local Gas Acte. It was reported that the 
unexhausted borrowing powers under the Gas Acts would, at May 
next, amount to £13,000, and it was decided to apply for authority 
to borrow for electric lighting purposes to that extent in the mean- 
time, and make application for a provisional order authorising 
borrowing to the extent of £20,000 for electric lighting purposes. 


River Shannon.—The Shannon Water and Electric 
Power Bill was read a second time on Monday last. 


Runcorn.—The District Council last week received a 

t trom Mr. T. L. Miller with to the supply of elec- 

trlolty in the district, but resolved to no action in the matter at 
present. 

Ryde.—At a special meeting of the Town Council on 

was decided to apply to the Local sonra 


Ryton.—At a meeting of the District Council last week a 
resolution was unanimously passed in favour of the Tyneside Elec- 
trio Power Bill, and the chairman was deputed to attend at London 
and give evidence on behalf of the Oou 


South Shields.—The Workhouse Electric Lighting Com- 
mittee of the Board of Guardians last week reported in favour of 
the li gem fhe’ the workhouse by electricity at an estimated cost of 
£3,786 and recommended that, subject to the approval of the Local 
Government Board, the sum of £3,000 be borrowed to defray the cost. 
The report was adopted by the Board. 


Skipton.—The Urban Council has decided to obtain the 
necessary powers to supply the district with electric light. 


Stirling.—The Corporation formally inaugurated their 
electric works on Wednesday last we k, when after the switching on 
of the light a large company was entertained to cake and wine. The 
works, which are in close онин to the Oaledonian railway, and 
connected thereto by a siding, are of a substantial character, and are 
constructed so that the capacity of the station can be doubled with- 
ont any structural alteration. The engine room measures 52 feet 6 
inches by 35 feet. The system of supply, under Prof. Kennedy’s 
scheme, is that of low-tension direct current. In view of the 
possibility, however, of the Traction Oompany becoming a customer 


F 
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of the station, certain modifications have been made which will 
ultimately fit in with the alterations that may be needed to cope with 
a traction load. Steam is got from two Lancashire boilers, at a 
working pressure of 160 lbs. per square inch, supplied with water by 
two Worthington feed pompe. 'These pumpsare also connected with 
the cconomiser, which is capable of raising the temperature of 1,300 
gallons per hour from 60° to 200° F. In the engine room the present 
plant consists of two 120-н.Р. engines, and two of 40 E P, all being of 
the Belliss fast-running and self-lubricating type. Each engine is 
coupled to a direct current shunt-wound dynamo, with drum 
armature. The larger machines bave their magnets soarrangedas to 
admit of a series winding for traction work. The switchboard has 
been designed to provide for the addition «f controlling gear in the 
event of the tramways being converted. There are two storage 
batteries, each of 125 cells. The mains are on the three-wire system, 
and there are 30 Brockie-Pell arc Jamps, of the single-carbon type, 
for public lignting. The prospects of the undertaking are very 
favourable. 

Hammersmith.—4At a meeting of the Vestry last week 
it was decided that as the Vestry had elected to spread the initial 
cost of the proposed additions and extensions of the electric light 
installation over a period of 42 years, they should күм any of the 
plant and machinery which might be necessary during that period, 
апа during the currency of the proposed loan of £41,825, and provide 
for the same out of a sinking fund to be created for the purpose of 
such renewals or replacements, or out of the maintenance account. 


Train Lighting.—The Review of the River Plate says :— 
From a report recently made by Messrs. Preece & Cardew on the 
cost of lighting railway carriages by electricity, it appears that the 
total annual cost per coach would be £13 16s. 6d., based on the cost 
of fitting and running 400 coaches with an average of 12 lamps of 
8 or. per coach. The total capital outlay for lighting this 
number of coaches is estimated at £32,000. These figures somewhat 
exceed those contained in a report on the same subject by Mr. 
Worby Beaumont some months ago." 


Walsall.—The Corporation is applying to the Local 
Government Board for sanction to borrow £15,000 for electric light- 
DE purposes, and an inquiry is to take place in regard to the appli- 

on to-day. 

The Corporation has decided that from and after the 25th inst. the 
cbarge for the supply of electric current for motor purposes shall be 
at the rate of 24d. per unit for the firat four hours of the maximum 
load, and 1d. afterwards, and the discounts to large consumers shall 
be abolished so far as current for motive power is concerned. 


Whitby.—A Local Government Board inquiry was held 
at Whitby last Friday with reference to the District Council's appli- 
cation for leave-to borrow £26,000 for electric lighting purposes. 

Messrs. Preece & Oardew's report to the Lighting Committee of 
tbe District Courcil provides for the erection of & low tension eleo- 
tricity works at a cost of £18,500, capable of supplying 4,500 8-c P. 
lamps and the lighting of the main streets with 32 arc lamps. 


Winchester.—The Electric Light and Power Oompany 
now undertake to wire consumers’ houses, free of initial on 
consideration of an extra payment of 4d. per unit for energy. is 
mach below the usual charge. 


Woking.—The District Council has come to terms with 
the Woking Electric Supply Company, Limited, with regard to the 
ag enda undertaking, practically on the lines of the Bleotric Light- 


Wolverhampton.—On Friday Mr. H. Н. Law, Local 
Government Board inspector, held an inquiry at the Town Hall in 
reference to an application by the Corporation to borrow £11,000 for 
electric lighting purposes. Mr. Shawfield, the electrical engineer, 
explained that it was proposed to extend the electrical plant at the 
generating station to meet the increasing demands of thetown. The 
extension included two 500-xw. generating sets, consisting of three- 
crank compound Willans engines, direct coupled to multipolar gene- 
rators, giving an output of 200 amperes at 550 volts. The town clerk 
said the Corporation, in view of the increasing demand for electricity, 
had arranged that the plant must be installed before the winter of 
1901. The inspector, at the close of the inquiry, visited the electric 
lighting station. 


ELECTRIC TRACTION NOTES. 


Baker Street and Waterloo Railway.—The engineers 
to the authorised Baker Street and Waterloo Railway have prepared, 
in compliance with the Standing Orders of Parliament, a detailed 
estimate of the cost of the proposed extensions and subways for which 
sanction is sought during the present session. The total costis put 
down at £945,000, which includes & sum of £22,000 for general con- 
tingencies. The details of this expenditure are as follows :— 

Proposed extension to Bishop’s Road, Paddington, £878,000; proposed ex- 
tension to Westminster Bridge, £81,000; proposed extension to the New Kent 
Road, Newington, £228,000; proposed extension to the Elephant and Castle, 
Southwark, £263,000; proposed subway at Bishop’s Road, Paddington, £14,000; 
and the proposed subway at Newington to the Elephant and Castle station of 
the City and South London Railway, £9,000. | 


Birmingham.—Those who have followed the course of 
tramway events here чиш e past few years, will hardly believe 
that there is & serious leaning toward the overhead trolley system at 
last. Everyone who knew much about mechanical traction knew 
that it must come to this sooner or later, and it is to be hoped that 
there will be no further hitch. It is stated that the Tramways Sub- 


committee of the Public Works Committee met on Tuesday, all the 
members being present. A communication was received from Mr. 
Ross (chairman of the City of Birmingham Tramways Company) pro- 
posing a remcdelling of the Bristol Road route on an electrical over- 

ead system, which did not involve the provision of any capital by 
the Corporation. The lease of the Bristol Road route 


tion shall purchase the rolling stock at a valuation. Various eres 
of detail were open to objection, but the sub-committee were to 
understand by Mr. Hoss's representative (who was present at the 
meeting) that modifications would be agreed to as required by the 
committee. Subject to these modifications being accepted by Mr. 
Ross, the sub-committee determined to recommend the ion of 
the proposal to the Public Works Oommittee, who were meet 


Brussels and Antwerp.—A project is announced for an 
electric service to connect Brussels and Antwerp without inter- 
mediate stoppages. It is stated that the distance from station to 
atation, about 24 miles, would be covered in 20 minutes, or including 
the local service to the centre of each city, in 35 minutes. 


8 strong effort is to be made by the 
vonport Corporation to provide the plant necessary for the suppl 
of electricity for the tramways which the Devon and District 
Tramways Oompany are laying down in the ou of the town. 
Under their agreement with the company, the Oorporation ought to 
be able to supply current by next August. The erection of the 
generating station and the laying of the cables have, however, not 
yet commenced, and there is not the remotest prospect of the whole 
scheme—which combines lighting and traction, and is to cost 
£74,536—being carried out in time. In order to overcome the 
difficulty and k faith with the company, the Electric Lighting 
Committee have decided to push on with so mach of the work as is 
necessary for the wo of the tramways. For this purpose a 
sum of £6,000 will be immediately laid out, and tendere are 
bsing invited for the remainder of the work. Alderman J. B. James, 
the chairman of the committee, informed the Town Oouncil at their 
meeting last week that he had little doubt of the ability of the com- 
mittee to fulfil their obligation to the company by the time stipulated. 
With regard to the general scheme, he expressed the opinion that 
although prices for material of all kinds were greatly 
Devonport scheme would, in point of cost, compare favourably with 
any electrical plant in the country. A little difference has been 
created by the General Tolls Company, the owners of road bridges 
across Btonehonse Creek, over which the Corporation cables will have 
to be laid. The Oorporation are asking Parliament to give them 
power to assess the bridges for rating p 8, and the company in 
return decline to discuss the question of allowing th 

lay their cables across the bridges. In this matter the Board of 
Trade is to be appealed to, and asked to issue а compulsory order. 


Leicester.—A deputation from the Tramways Committee 
visited Sheffield to obtain information re the working of the electric 


tramways. They proceeded to Glasgow and Edinburgh 
for a similar purpose. 


ripe, and it would cost twice as much as had been represented. Mr. 
Asquith said there was no adequate evidence of public need for the 
scheme, and the damage and inconvenience which would be caused 
were entirely out of proportion to the benefits expected. He repre- 
sented 750 frontagers and ratepayers. 


Newport.—The Lighting and Traffic Committee advised 
the adoption of the overhead trolley system, but the chairman of the 
Electricity Committee quoted the views of Prof. В. P. Thompeon 
regarding surface contact traction, with the result that the matter 
was referred back for further inquiries. It was pointed out that last 
year an elaborate report on surface contact n was presented to 
the Oouncil. | 

The Corporation Bill which has jast passed the House of Lords 
Committee inclades powers for the extension of the tramlines 
and for the erection of a power station for the working of the 
— конш There are two sites for the power station scheduled 

the Bi 
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Plymouth.—In oonnection with the Bill which is being 
Promo by the Plymouth, Stonehouse and Devonport Tramways 
peny for the conversion of the tramways connecting Plymouth 
with Devon to the electric traction an arrangement has 
been come fo under which that portion of the lines which is in the 
borough of Plymouth will become the property of the Corporation. 
The line will be laid on the 3 feet 6 inches gauge, which is the same 
as that of the Corporation tramways in Plymoath and the proposed 
The reconstraction is 


outlay, while the 
running powers over the line. Another stipulation is that 
the Corporation, the company paying 
ар to 100,000 units per annum. The 


end of the 15 years the tramways would be in 3 

pany agreed to the conditions, wi 
the exception of the one as to the supply of electricity, which has 
not been definitely accepted. ` 


TELEGRAPH AND TELEPHONE NOTES. 


American Pacific Cable.—A Washington telegram 
informs us that the Senate Committee for Naval Affairs reports 
favourably on the Bill for the construction of a cable by the Govern- 


ment from Ban Francisco to Honolulu, to be extended hereafter 
to Manila. 


9 apparatus рч Dosa шие че improved by Mr. F. 
uisman, B.Bc., o Telegra А gentle- 
man retired on March 2nd, from Motive service, returned 


to England has been much higher, 
but the conditions are more favourable, and the distance much less. 


The Cable Censorship.—The following announcement 
has been made by the Post Office :— 


Her Majesty's Government have decided on a relaxation of the censorship at 
Aden to the extent that telegrams may be sent in code language to and from 
Zanzibar, Seychelles, Mauritius, Madagascar, British East Africa, German East 
Africa, and Lorenzo Marques, on condition that the codes, accompanied by 
translations of the code words, are deposited with the authorities at Aden, The 
translations must be either in English, German, Spanish, French, Dutch, 
Italian, or Portuguese. Each State may deposit two separate and distinct 
eodes. The Postmaster-General has requested the Association of Chambers 
of Commerce to undertake the choice of the codes and translations which will 
be de ted on behalf of this country, and, as soon as they have been fur- 
nish he will cause them to be transmitted without delay to Aden. The 
Government of the French Repani have already deposited with the autho- 
rities at Aden the A B C Code (4th edition) and the A Z Code; and it is now open 
to the public in this country to use these codes in messages to the places above 
specified. Notifications from time to time be made to the public as further 
codes are deposited. 


The Cape-Australian Cable.—In the Timas and otter 
F on 15th inst. a communication was printed under 
this title from Mr. F. E. Hesse, manager of the Eastern Extension, 
Australasia, and Ohina рар Oompany, publishing a statement 
with a view to remove much misconception in Parliament and else- 
where аз to the exact nature and extent of the ment about to 
be entered into by the Governments of New South » Victoria, 
South Australia, Western Australia, and Tasmania with the Eastern 
Extension Oompany.” The arrangement is stated as follows :— 


1. For the company, in conjunction with the Eastern Telegraph Company, to 
provide at their own cost —estimated at about 12 millions—direot cable com- 
munication between South Africa and Adelaide, which, with the third route 
recently established between Great Britain and the Cape, would give Australia 
an alternative communication to the existing route via India, Egypt, and the 
Mediterranean. | 

9. To at once reduce the existing tariff between Great Britain and the con- 
tracting Colonies (varying from 4s. 9d. to 5s. Id. per word) to a uniform rate of 
4s., with proportionate reductions for Government and press tele ; and, as 
the traffic responds to the reductions, to further lower the tariff on a sliding 
scale down to 2s. 6d. per word. 

8. On the laying of the Cape-Australian cable to reduce the tariff between 
Australia and South Africa from 7s. 1d. to 9s. 6d. per word. 

In »eturn, the Eastern Extension Telegraph Company on'y acquire the right 
of direct dealing with the public in the capitals of Australasia when the 
proposed Government Pacific, or other competing cable, is laid. This 
right has always been enjoyed in Great Britain, not only by British, but 
ph ea telegraph companies, and is recognised in Canada, South Africa, and 
elsewhere. - 


A reply to this, signed " M. H. G.,“ London, appears in the Times 
of 19th inst. The writer says that :— > á 


Mr. Hesse е по 1 совсегатв the ең x es an „Геше if 
carried out, the enclosed letter and report recen t e Postmaster- 
General of u Mamen 


will serve to remove, in Par t and elsewhere, 


[] 


 eable 1s equally strongly 


misconceptions which might arise, owing to want of general knowledge, as 


to the effect of the agreement which Mr. Hesse's company look forward to 
concluding. | 


vx БЫ ына ү кыы аре a 
at, ‚ An on company 8 

proposal is dated October 12tb, 1899. pä 
ce ae ре нне keen interest in 
the realisation this scheme; this is evinced tbe following 


telegrams :— 
Ottawa, March 14th. 


The annual meeting of the British Empire League was held here to-day, when 
resolutions were adopted in favour of State-owned cables connecting Great 
Britain and the Colonies, the speedy completion of the Pacific cable, and the 
formation of a Canadian Naval Reserve. Mr. Mulock said that it would be 
nothing less than a national calamity if anything occurred to block the Pacifico 
cable scheme. 

Ottawa, March 16th. 


The Senate to-day adopted, on the proposition of Sir Mackenzie Bowell, a 
resolution containing the following words :— 

Serious delays having occurred in the prosecution of the Pacific cable under - 
taking through the hostility of the Eastern Extension Com y, which is now 
demanding concessions from Australia that, if granted, will imperil its success, 
this House is of opinion that any further delay in proceeding with the con- 
struction of the cable will be inimical to the interests of the Empire, and 
strongly deprecates granting further concessions to the Eastern Extension or 
any other companies.” 

Ottawa, March 19th, 

In the House of Commons to-day Mr. Casey quoting the Hansard report of 
the debates in the Victorian Assembly for February 9th, said it was evident that 
Mr. Chamberlain approved the proposed Austra ian concessions to the Eastern , 
Extension Cable Company. Mr. Mulock, the Pestmaster-General, doubted the 
accuracy of the report, but said that, even if it were correct, communications 
between the Imperial and the Dominion Governments indicated a change in 
the situation since then, and that the report did not agree with the Govern- 
ment’s impression of the present attitude of the Imperial authorities. He 
added that he yet hoped that the scheme would be successfully carried out. 


In Queensland and New Zealand feeling in favour of the Pacific 
expressed. We learn that in Brisbane 
recently a deputation from the Ohamber of Oommerce waited on the 
Postmaster-General in connection with the probable effect on the 
Pacific cable of the proposals of the Eastern Oompany, the deputa- 
tion strongly supporting the Pacific cable scheme. The Postmaster- 
1, in reply. said it bad been consistent with the policy cf the 
Government of Queensland for 25 years past to advocate the oon- 
struction of a Pacific cable. Oertainly it was much to be 
that just now, when it seemed the construction of the cable was on 
the eve of accomplishment, that the Hastern Оошраоу should come 
forward with a scheme which was manifestly intended to destroy the 
chance of the Pacific cable being gone on with. The fact that the 
company was willingto make the concessions was an example of the 
value of the monopoly which they now had a chance of losing. They 
bad agreed to give, when they found themselves in er of losing 
it, what they had refused to give before. The Queensland Govern- 
ment would countenance no proposal which wonld jeopardise the 
Pacific cable. Regarding the position taken up by New South Wales, 
he did not think tbe of New South Wales were unanimous in 
the views expressed е Postmaster-General. Mr. Drake did not 
think the New South Wales Government would qo in direct opposi- 
tion to the views of the majority of the people in Australia, As to 
whether the Qaeensland Government would be prepared to stand 
alone with New Zealand and Canada, he would lay that view before 
his colleagues, but he could say on behalf of the Government that 
Queensland would stand with Oanada and New Zsaland to get the 
3 with at the earliest opportunity. 

The following is from the Qeeensland press :— 

The Premiers have done right in imposing conditions on their acceptance of 
the proposal of the Eastern Extension Company to lay a cable to connect 
artance, at the right wopea local offices 1n the Colonies, ant to retelve and 
Beliver. their cable aay agas Scc ind to be stoutly contended tor by the company. 
That really means a not inconsiderable subsidy, and we trust the Premiers will 
be steadfast in refusing it, although the company's Australian representative, 
Mr. Warren, has already declared that his company cannot acpept the altera- 
tions. And in notifying his refusal, Mr. Warren takes the op 


reminding the Colonies that the com 
last, and that when the existing tari 


rtunity of 

y's 21 years’ subsidy expired in October 
agreement expires in August next, they 
will be in a position to increase their transmission rates in any way they choose. 
That looks very much like a threat, and we say by all means let the company 
raise its tariff, for no surer way could be suggested of getting immediate steps 
taken for the laying of one or more competitive cables. Some stimulant of this 
kind appears to be requisite to arouse general interest in this important 
question. 


The St. James's Gazette of Wednesday, under the title “ Pacific 
Oable Oostraction,” says :— 


Sir Robert Herbert is, we believe, an able man; and we rejoice that the Colonial 
Office has at ite dis tion one so well aoquainted with the spirit of the Co:oniee. 
But this Empire of ours comprises numerous Colonies, and a fear has been 
expressed that Sir Robert's zeal is too largely directed to the welfare of one. It 
is only natural that, as ап Australian ex-premier and director of the Eastern 
'Tel ph Company, this adviser of Mr. Chamberlain should believe that the 
Pacific cable is by no meansa pressing necessity. Nor is it strange, in view of 
the handsome offer made by tre Eastern Extension Company to the Australian 
Colonies to construct a Cape cable, that Australian Colonies should also see it 
in that light. The consequence is that a very pretty quarrel is кошо up 
between Canadaand Australia. The latter appears to somewhat lightly hold its 
promise of support to the Pacific cable, and the former is very resentful at the 
prospect of longer and still more damaging delay. The Colonial Office has its 
work cut out to smooth over matters, but we hope a sacrifice of the cable 
will not be the result, 


The above extract from the St. James's Gazette is not correct in 
describing Sir Robert Herbert as a director in the жаш Кочар 
Company. He isa director in the Bastern and South African Te 
graph Oompeny (which is асату owned by the Eastern Oom- 

y) and of the Telegraph Oonstruction and Maintenance 
бох pany: Sir Robert Herbert was Under-Secretary of State for the 
Colonies from 1871 till 1892, and for some time Agent-General for 
Tasmania. This, and the fact that he was Premier of Qaeeeneland 
from 1859 till 1866, and that he is at present Ohancellor of the Order 
of Bt. Michael and St. George, would naturally give his opinion great 
weight in the Oolonies. 
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Claim by the Cuba Submarine Cable Company.— 
A Central News message states that the Ouba Submarine Cable Oom- 
yp has presented to the United States War Department a claim for 

,000 for the done to the company’s lines when they were 
cut by the American vessels in the late war. The company also c'aims 
the subsidy of $10,000 a year which it received from the Spanish 
Government, and which was to be paid up to 1910. 


Code Telegrams.—The second edition of ще = 
кеши for code telegrams is now approaching completion. 
first of the four volumes has already been issued by the Inter- 
national Telegraph Oonference, and the remaining volumes will 
appear at intervals of a few months. The work will contain about 
1,800,000 words, and may be obtained on application to the secretary 
at the General Post Office, at a charge of £3 46. 


Glasgow Telephomes.—The Corporation has decided to 
lease from Messrs. G. & J. Maclachlan, for a period of 28 years, the 
two topmost storeys of a building which is in course of erection at 
the corner of Renfield Street and West Regent Street, Glasgow. The 
premises so leased are to be used as the exchange in connection with 
tbe Corporation telephone system. It is expected that the building 
will be ready by September let. The rates for the Corporation tele- 
phones will be £5 5s. per annum, or, on the toll system, £3 10s. per 
_ installation, with a penny рег call extra. Intending subscribers will 
have the option of рне бы whichever system they prefer. 


The London County Council and the Telephone 
Service.—The National Telephone Oompany has addressed a 
circular to members of the London Oounty Council regarding the 
company's request for permission to lay underground wires. After 
descri the negotiations with the Oouncil that have been going on 
since June, 1896, tbe circular rays :— 


The company has pointed out to the Council that now that ite demand for 
competition has been answered affirmatively, the company will be placed at 
great disadvantage with its competitor, the Postmaster-General, if it is denied 

owers to put down plant which the Postmaster-General possesses, and the 
1 uncil has replied that it is ready to give the requisite consent on two con- 
- ditions :— 

1. That the company will supply the service on the same terms as the Post- 
master-General, whatever those terms may be; and 

2. That the company will permit the Postmaster-General’s subscribers to 
have free inter-communication with those of the company. 

The company in answer has said that it will accept the first condition, but 
that the second is impossible of acceptance. 

On the Ist ult. I wrote to the clerk of the Council stating that the company 
was willing to agree to the principle of inter-communication upon the lines 
which the Telegraph Act of last year and the Postmaster-General’s order 
thereon imposes for the provinces. This letter was considered by the High- 
ways Committee of the Council, andthe answer I received was, “the Com- 
mittee is not prepared to recommend the Council to consent to the provincial 
terms as to inter- communication between the two systems being applied to 
London." The demand of the Council for free inter-communication by a com- 
. petitor commencing business is equivalent to asking that a new railway a few 
miles long should have free running powers over the whole of the London and 
North-Western system. 

There the matter now stands, except that the County Council has com- 
menced an action against the Company with the view of obtaining an ipjunc- 
tion restraining the company from maintaining its existing underground wires 
some of which have been laid down with the consent of the Council, and a 
with the consent and approval of the local authority. 


Lowestoft Telephones.—Mr. B. Whaite, the East, Ooast 
District Manager of the National Telephone Oompany, recently 
attended a meeting of the General Purposes Committee and discussed 
with the Committee the matter of wayleaves for underground tele- 
phone cables. It was resolved that the town clerk be instructed to 
confer with Mr. Hawtayne on tbe whole matter and to a future 
. meeting of the Oommittee. The English Industrials, ted, wrote 
telope that they intended to bring out a telephone company to conduct 


following resolution :—* That this Ooun 
Industrials, Limited, of Manchester, in their Appl 
phone license, and that wayleave facilities may be afforded the same 
company on conditions to be bereafter muteally arranged." The 
| FFF should pass the resolation 
as 
. Mr. Jefferies said the Committee would welcome competition. Mr. 
Orde asked what were the terms of tbe English Industrials. The 
town clerk said the terms were 508. per instrument, plus $d. 
per call, with a maximum of £6 5s. per annum. 

Mr. Orde moved that the matter go back to the Committee for 
. further consideration. The the two companies were so 
nearly alike that he did not think it worth while to have two services. 
The National Telephone Company were serving them very well. The 
Committee's recommendation was passed. 

New Cable.—The British Australasian says that cable 
communication between Rottnest Island and the mainland is likely 
to be established soon. The material which was ordered the 
Government at tbe latter end of last year was, in February, on 
the steamer Sufolk, which had arrived at Fremantle from London, 
and as soon as it could be landed a start was to be made with the 
work of laying the cable. The line is a twin-wire telephone cable, 
and was manufactured at the Silvertown Oable Works. It is said to be 
13 miles in length, there being 4 miles of shore end cable and 9 miles 
of intermediate deep sea cable. The cable weighs 120 tons, and it 
was shipped in a large iron tenk filled with water. Mr. Oskebread 
m К гапро tend the work of laying on behalf of the Silvertown 

a or 


Telegraph Matters.—The Associated Chamber of Com- 
merce had before them last week a number of questions relating to 
telegraphic communication, and passed a resolution advocating the 
placing of electrical communication between the United Kingdom, 

ndis, and the colonies and de encies on a footing commensurate 
with the greatly altered conditions of inter-Imperial and colonial 
relations. A resolution the excessive Anglo-French tele- 
Graph rates was also | 


establish telephonic communication with 


Stantinople correspon 


Telegraphic Convention with Russia.—In the House 
of Commons on 15th inst Sir J. Leng, on behalf of Sir E. Bassoos, 
asked the Secretary for India whether he bai any information to the 
effect that the Telegraphic Convention with Russia has been renewed 
by the Indo-European Company on the basis of a retufn of 171 per 
cent. to the Government from the gross earnings of the company, and 
whether this arrangement had been concluded * 
and after consultation with the Indian Government, ss one the 
joint purse Lord G. Hamilton, in reply, said that he had 
no information as to the renewal of the agreement between the Iodo- 
Buropean Company and the Russian Government, nor had the Iodian 
Government, so far as he was aware, been consulted on the subject. 


Telegraphic Interruptions and Repairs:— 
CABLES. Down, Repaired. 
Wir Ixprms :— 
Jamaica-Oolon ove eee seo June 30, 1899 00 eee 
Trinidad-Demerara (1891 dapli- 
cate) .. .. Ос. 28, 1800 ... ‚> 
Mole Bt. Nicholas-Oape Haitien... March 6, 1900 ... 85 


New Tork -Hayti TIS TIS "TIS F'eb. 26, 1900 TTE T 
yenne-Pinheiro ... ess *. Oct. 11, 1899  ... am 
Oayenne-Paramaribo ies ... Feb. 16, 1900 ... oe 
Oears-Marabam ... 2 ... Feb. 90, 1900 иа 
Para-Maraham ei Marob 2, 1900 
Ooro-Maracaibo . Маг. 15, 1900 
Djedda-Bouskim : March 13, 1900 is 
Latakia-Oyprus oes eee eee June 20, 1899 see eee 
Bitia- Rhodes... si бө ... Mar. 17, 1900 881 
Tarifa-Tangier m 7 +, Jan. 2, 1900  ... T" 
LANDLINES. 
Wir Inps :— 
Oommunication with Port de Paix 
(Haiti) eot soo eee eee Feb. 96, 1900 eee eee 
and beyond #80 eee eee Oct. 13, 1899 [11] eee 
Oommunications with Bloem- 
fontien ... iss 988 „+, Oct. 18, 1899 Mar. 90, 1900 
beyond Ona fus J Oct. 18, 1899 
vor. eee ө 1 eee eee 
Communication with north of 
Mooi River (Natal) ... Oct. 22,1899  ... ss 
sn pet Cod v. а 
pe 0 оре ov. 7,1 T 
Communication 
atal) ... dsi ids . Nov. 7, 1999. 
Communication with  Blueflel 
(Nicaragua) sis , .. July 7,1899 ... A 
unication with all offices of 
Oolombia eon еве . ee Oct. 23, 1899 * e 
Oommunication with Oolom 
beyond Buenaventura Jan. 23, 1900 ... — 
Communication vid 
interrupted on Persian Territory Feb. 24, 1900 ... m 
Ooro-Maracaibo  ... aoe oo. Mar. 15,1900 ... m 
Berena-Valparaiso ... iss „+, Jan. 16, 1900 : 


messages could be extended to home messages sent by the 

Bouth Africa. The Marquis of Lansdowne in reply said, that 

Eastern Telegraph Oompany have agreed to give a special rate 

bome messages as well as outward diary. ph Lord Strathcona 
exten eq H 


H 


I 


it the concession would be ualy to Her Majesty's 
Oanadian and Australian soldiers and to those from the other oat- 
lying parts of tbe Bm m which con had been sent to 


€ ne The z idum of — a not es com 
astern ора mpeny, but he would make ез. 
Eastern Telegrap om pan | 


bad shown such a desire to meet 
wishes of the Service that there was every reason for hoping that this 
desire would be met also. 


Telephonic Communication with the Continent.— 
The Associated Chambers of Commerce have the opinion 
that the time has now arrived when some effort should be made to 

Germany, Holland, Belgium, 
and other Continental countries, and they will apply to Her Majesty's 
Postmaster- General with this view. 


Turkey and Telegraph Concessions.—Reuter's Con- 
dent, writing under date March 17th, says:— 


Last year the Sultan issued an Iradé granting, in principle, to a German 
group authority to lay а cable between Kustendje, in Roum and Constanti- 
nople. This concession is considered to have been a deliberate violation of the 
firman of the Eastern Telegraph Company, which specifies that the company 
shall have prior rights in the laying of sny cable between Ottoman ports or 
between Ottoman and foreign rts. ‘The Eastern Company, therefore, 
supported by the British Embassy, lodged an energetic protest against the Iradé 
in question with the Porte, insisting on the tion of its righte. The 
matter remained in abeyance for some months, the Porte not making any 
satisfactory reply to the Cable Company's protest. A few days ago, however, 
the Germans approached the Imperial Government with a view to settling 
details regarding the landing of the cable, as the group is now almost ready to 
take the workin hand. The Germans affect to disregard absolutely the protest 
of the Eastern Telegraph Company, which they say concerns only the Porte. 
They contend that the Eastern Company cannot lay the line failing the consent 
of the Roumanian Government, which bas made exclusive arrangements with 
the German group, and that therefore the claim of the British company to prior 
rights falls to the ground. The Germans feel confident that they will induce 
the Porte to overrule the privileges of the Eastern Company, and the course of 
the next week or so will show whether their efforts will be successful or not. 


FYE 
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What Telegraph Clerks Would Like.—The twentieth 
annnal Conference of the Postal Telegraph Olerks’ Association 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belgium, — March 28th. Tenders are being invited 
erg ite gre 5 Nationale gr Ohemins bes rer yonadi 
or yofa of accumulators for use 
m of hight electio railways in the Liège 
district. Tenders to be sent to the company, 26, Rue de la Science, 
Brussels, whence particulars may be obtained. 


Blackpoel.—March 27th. The Tramways Committee 
wants коп for 15 electric tramway cars. See “ Official Notices 


Cardiff.—April 8rd. The Corporation wants tenders for 
the wiring and fitting up for electric light the new Fish Market in 
the Heyes, Oardiff. Particulars, &c., from the electrical engineer, 
Eldon Road, Oardiff, deposit one guinea. | 


Christiania.— April 4th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty’s Consul- 
General at Obristianis, stating that tenders are invited by the 
Norwegian State Railways Administration, not later than April 4th, 
1900, at 2 p. m., for the supply of 475 tons of steel rails with their 
accompanying fishplates. Particulars may be examined on applica- 
tion at the Commercial Department of the Foreign Office between 
11 am. and 5 p.m. 


eee = April 15th. The Secretary of State for 
| received a despatch from Her Ма 's Consul at 
Corunna, that tenders are invited by the туне Д Electric 
Oo- operative Society for the supply of a complete set of electrical 
machinery of 400 H.P., and capablo of supplying 12,000 lamps of 


10 СР. All information can be procured from the s A 
Benor Dr. ue Sors, 81, Oalle Real, Coranna. Tenders should 
addressed to the President, Senor Dr. Manuel Baifa, Oalle Zafateria, 


о. 5, Corunna, before April 15th. 


Crete.— April 7th. The Secretary of State for Foreign 
Affairs has ved a despatch from Her Majesty's Oonsul-General at 
Canes, Orete, stating that tenders are invited by the Oretan Govern- 
ment, not later than April 7tb, for the construction and working of 
tramway lines between Canes and the suburb of Halepa, and between 
Canea and the new Government offices. Such ulars as have 
been received may be examined on personal app! at the Oom- 
mercial Department on the Foreign Office any day between the bours 
of 11 a.m. and 5 p.m. 


Dartford.— March 27th. The Urban District Council 
1 inviting tenders for the supply of Lancashire boilers, pipework, 
surface condenser, two speed steam dynamos and motor boosters, 

work, MS Map and’ Due ADA w 
_ work, arc an an on ng. M 
Notices” March 2nd. s 


is 
Mopineer, 3, Pri oc Plate Еда 


Dublin.—April 26th. The Electric Lighting Committee 
wants tenders for siz Lancashire and four water-tube boilers and two 
economisers; two 1,000-xw. and two 500-xw. low speed polyphase 
So tor the electricity supply scheme. See Official Notices 


Durban (Natal) — April 2nd. The Corporation is invit- 
ing tenders for 1,900 tons of steel rails, 64 tons of fishplates 
(bolts, bonds, &c.), 407 loads Australian hardwood stringers, &o., also 
=k laying ос гаре v 14:36 miles of single ive, and чав wae 
а equivalent existing single track, Corporati 
concrete fcandations and Tanking up roadway. Beo " Oficial 
Notices " February 9th. 

Edinburgh.—April 7th. The Corporation wants tenders 
for the supply of coal, aro lamp carbons, cast-iron pipes, pavement 


. box frames, &c., for the electricity supply stations for 1900-1901. 
Bee “ Official Notices " to-day. 


from, and tenders are to be sent to, Le Bous-Secretariat 
A Etat des Postes et Telographes, Rue de Grenelle 103, Paris. 


Halifax. — April 7th. Tenders are being invited for 
electric lighting work for the Victoria Concert Hall and premises. 
Bee Official Notices March 16:b. 


. Keighley.—March 81st. The Corporation wants tenders 
for wiring the new municipal offices now erecting. See ''Official 
Notices" March 16th. 


Maidstone.—April 8rd. The Corporation wants tenders 
for steam and water pipes and valves for electric lighting works. 
See Official Netices " ch 16th. 


Чора i 7th. Tenders are wanted for а complete 
electric lighting lation for the Oounty of Northumberland 
Lunatic Asylum, near Morpeth. Beo “Official Notices” this week. 


Russia. — April 13th. Tenders are being invited until 
April 18th, by the municipal authorities of Wilna, for the concession 
for the construction and operation of a central electric lighting 
station in the town. Tender to be sent to Darkmagistrat of Wilna, 
whence particulars may be obtained. 


Salford. — April 9th. The Corporation wants tenders 
for an ash conveyor and two electrically-driven travelling cranes, 
for the new electricity works. See "Official Notices to-day. | 


Sonthampton.—April 7th. The Harbour Board invites 
tenders for a motor transformer with accessories. See Official 
Notices” March 16th. 


St. Anne’s-on-the-Sea. — March 23rd. The Council 
wants free wiring proposals. See “ Official Notices ” March 16th. 


Stockholm.— March 29th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty’s Consul at 
Btockholm, stating that tenders are invited by the Administration of 
Royal Swedish graphs for the supply of certain telephone cables. 
Particulars on personal application at the Oommercial Department 
of the Foreign Office between 11 a.m, and 5 p.m. 


Sunderland.— March 20th. The Corporation wants 
tenders for indis-rubber covered cables, wrought-iron and cast-iron 
piping, and box frames, and covers, for the electricity undertaking. 
Bee Official Not ioes March 16th. - 


Р barrens аго 2088, The 1 тан porn 
the ly and lsyin electri tin 
“Official Notices March 9th- ^ dicm 


OLOSED. 


Aberdeen.—The Tramways Committee report that the 
electrical engineer received tenders for the supply of four electrical 
cars for the Woodside route, and the electrical equipment of three 
horse c.r», with spare parts of electrical and mechanical equipment. 
The committee recommended that the offer of Macartney, M'Elroy, 
and Oo., Ltd., amounting to £3,900, be acospted, on condition that the 
equipment is to be Westinghouse motors, &c., Brill trucks, Brash car 
bodies, and that they undertake to complete the whole of the contract 
within six months from the date of acceptance. 


Bath.— At a recent meeting of the Town Council the 
following tenders were accepted on Mr. Metzger’s recommendation: 
For cables (bigh and low tension), Messrs. Oallender’s tender of 
£7,357 08. 8d.; for arc lamps, posts, accessories, Messrs. Lacy & 
Oo., Oxford, their No. 618 post and British Thomson-Houston lamp, 
£3,991; for transformers, the British Electric Transformer rg rd 

8s.; sub-station switchboards, Messrs. Oowaus, Limited, . 
сього, а main works switcbboards, the Westinghouse Oompany, 


Beckenham.— Messrs. Le Grand & Sutoliff have received 
a ота for sinking two trial bore holes for the Oouncil electricity 
wor 


Belfast.—The Council has accepted the tenders of Mesars. 


Mather & Platt and Messrs. Johnson & Phillips for dynamos were 
: accepted. 


lace the order for a 


Brighton.— It. is proposed to 
E switch for the electricity works 


combined feeder and dynam 
with the Edison & Swan Company at £502. 


Cardiff, — The Corporation has accepted the tender of 
Messrs. John Williams & Sons, Cardiff, for supplies to the electric 
light department. 


France.—The French Post and Telegraph authorities 
in Paris recently invited tenders for the supply of a quantity of 
N cables, and has placed contra te as follows :—M. G. de la 
Mathe, of Gravelle—BSt. urice, 100 kilometres of gutta-percha 


. insulated and lead-sheathed double conductor cable at 63,000 fr., 


and 25 kilometres ditto., but with seven conductors, 80,000 fr.; М. A. 
Grammont, of Pont de Oberny, 13 kilometres of lead-sheathed 
9-conductor cable at 88,080fr.; La Société Industrielle des Telephones 
of Paris, 42 kilometres ditto., but with seven conductors, at 155,106 fr. ; 
and the India-Rubber.Gutta-Percha Company, of Persan-Beaumont 
(Seine-et-Oise), 14 kilometres ditto. at 60,270 fr. 
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Weir, Limited, 533 s "Pn for Kelvinside Blectricity 
& Oo., a patent Berryman 
water heater at Kelvinside ышыгы Station, £418. 
Mesars. A. & P. Steven, are to construct the ‘electric lift for the new 
Fine Art Galleries, at a cost of £515 10s. 


Ilford.—The District Council has acoe rr 


оока Dh speed engines), G pany, £5,324. 
Electric Power Sto Company, £1 750. It was 
batteries, rage Company 


themselves the right of option to change it to five years for £675, 
should they so desire. Main switchboard and connectioas, with 
marble panels, Messrs. James White, £1,387 11s. 6d.. One 15-ton 
engine crane, Southgate Ei Com J, £317 10s. Under- 
pus mains, conduits, and rosdwork for public and private 
Len in Henley’s Telegraph Works Company, £24,636 10s. 5d. 

Aro lamps and posts, Messrs. Voritys, Limited, £2 671. Station 
lighting, Mr. L. G. Tate £83. The total of the accepted tenders 
amounts to £41,341 11s. 11d. 


„узе Torn Cei мө зора teinte 
work Gat «рр ууа T 


London.— The Shoreditch Vestry on 3 reoeived the 

сое оо tenders for the supply of two additi boilers for the 
ght 

Babcock. * Wilsos; Limited Haythorne Tubular Boiler 

£1,650 Syndicate, Ltd., Glasgow £2,400 

ш the first-mentioned firm was accepted subject to the 

approval of the Vestry’s electrical engineer. 
following tenders for the annual contracts were accepted :— 
ENGINEER'S Stores: W. Н. Willcox & Co., and Hunns & Co. 
IRONMONGERY AND TOOLS: J. E. & 8. Spencer, and F. Bird & Co. 
ELECTRICAL. SUNDRIES: Johnstone, Benjamin & Co., the Edison & Swan 
Co., and W illiamson & Joseph. 

The tender of Messrs. Storrs, Bons & Оо. was recommended for the 
erection of the chimney shaft at the new erating station at the 
sum of £5,499 less £600 allowed for old on the site. This 
was postponed. 


tensions to the steam and water mains, 
and superheaters, at £9,461. 


Committee reoei Mini pr enden n Iris tapes 
electric light at the workhouse. As advised by the en , they had 
not thought it expedient to ей the lowest tender, and recom- 


accum 
would be carried out at a cost of £2,726, or £674 less than the estimate 
of the electrical engineer. The report was adopted by the Gaardians. 


FORTHCOMING EVENTS. 


Friday, mart 28rd.— At 5 p.m. Physical Society. Agenda :— 
“An Nleetro- tic E t" by Prof. B. P. 
Thi REOR. F. R S.; 2. Some „ ill 
otn by Mr. P. E. Shaw; 3. "An 
icrometer," by Mr. P. E. Shaw. 
At 9 o'clock — Royal Iostitution of Great Britain. Sir 
Andrew Noble on “ Some Modern Explosives.” 
Baturdsy, March 24th.—The Manchester Association of Engineers. 
Paper by Mr. W. Heap, Manchester, The Tool Room. 
(a) For the Manufacturer: (Б) tor the Engineer.” 
At 3 p.m.—Royal Institution of Great Britain. -Thi-d 
lecture on “ Polarised Light,” by Lord Rayleigh. 
Monday, March 26th.—At 8 p.m. Society of Arts. Fourth Oantor 
lecture on Photography of Colour,” by E. Sanger 
Shepherd. 
At 11 . m.— Institution of Electrical Engineers. Students’ 
visit to the works of Messrs. Easton, Anderson and 


Goolden, Limited. 
Wednesday, March 28th.—At 7.30 =. е of Electrical 
Engineers. Studente’ Paper on “ Electricity 


Moters,” by R. Lloyd Pere (Btudent). 


Thursday, March 29th. — At 3 p.m. Ohemioal 
general meeting. Presentation of the Longetaff medal 
to Prof. W. H. Perkin, jun., F. R S. At 8.30 p.m. the 
Bensen memorial lecture will be delivered by Bir Henry 
E. Roe, F. R. S., Vice-President. 

Friday, March 30th.—At 8 p.m. Eleotro-Harmonic Восі збу. List 
васе concert for the 1899—1900 season. Oafé 

оо. 


Thursday, p ndm sth. —At 8 o'clock, Institution of Electrical 
ngineers. Meeting. 


At з рас оним Мегас Е Society. Pool. 
i ee ,B. Bc, Wh.Bc, A. M. I O. E., on Fly-wheel 


At 8 LP. ee ошен Bociety. 
= “The I soerg g чш X ge pon 9; Growth 
and Development oro-organiams, r 
Wolfenden PA Dz. Forbes Ross. 
Friday, ARMIS 6th.— At 9 p.m. Boyallastitution. “Solid Hydrogen," 
y Prof. Dewar, F.R B, 


Monday, april sa 28rd.—At 8 o'clock. Iostitution of Civil Б зона 
The eighth “ James Forrest” lecture, yu 
Lo K.0.B., on “The Application of E 
to Engineering." 


CURRENT SPECIFICATIONS. 


IL—DABTPORD BLEOTRIO LIGHTING. 


SUMMARY, 

System.—Direct current three-wire, with a pressure of 
460 volts between outer conductors at dynamo terminals. 

han of Engines.—A normal load of 100 Kw. 

put of Dynamos.—A normal load of 100 Kw., but 
nee 3 below for . under special conditions. 

Speed Spociſtod. Not exceed 460 revolutions per 
minute. 

Time of Delivery.—To be stated in offer. 

Stipulations as to Wages paid to Workmen.—Those gene- 
rally accepted as “ сш теш for competent workmen” in 
Counoil's 

— as to Removal of Foreman. Very stringent. 
See comments below. 

Penalty for Late Delivery.—One per cent. for first four 
тае 2 рег cent. for further periods. See comments 

ow 

Arbitration.—Provided for. See comments below re scope 


of same. 
This specifi pared by Mr. W. C. O. Hawtayne, 
M.I.E. B. ub an fe foe plant ape a fenus electric lighting 


scheme for the town of Dartford. 


wire 105 tension dieo: current system has been adopted, the 

dynamos being provided with an over-compounding coil to 
render them suitable for traction work. 

The first instalment of generating plant will consist of 
ым 100-Kw. steam dynamos, The manner in which these 
€: leaves little to be desired, the requirements are 
and no manufacturer oan complain that insist- 
ie diee n debars him from offering his standard 
t. FT he only то шкы а ке кшш 
еату ovetloads « ed for, viz., 25 per cent. over normal full 
load for periods of one hour, and in the case of the dynamos 
it is not clearly specified whether this overload is on the 
normal output of 100 Kw., or whether, when working on a 
traction load, it is on 200 amperes, in "which case the total 
overload will far exoeed 25 per cent. It is specified that the 


tem rise of 60? F. after a full load run of six hours 


shall be measured by the resistance method. This is very 
stringent, many consultants allowing 80° F., or even more, 
when using this method of determining the final tem- 


ure. 
ж? note that tenderers for storage batteries are asked for 
но offers for the cells up to 100 per cent. of their 
саас. cac for different terms of years. That such a 
action is possible proves the confidence which 
ee er have in the types of cells now on the market. 
The general conditions are, in the main, drafted on the 
lines of the standard clauses agreed upon between the Muni- 
cipal Electrical Association and the Electrical Plant Manu- 
facturers’ Association, but it is quite possible that misunder- 
standings may arise on the following points unless oare is 
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taken by tenderers to make their position clear when sending 
in offers. 
Thus in Clause 4 we have the following :— 


Tenders may be sent in for one or more complete sections of the 
work, as described in the advertisement, a copy of which is given 
above, and persons tendering most fill in the summaries at the end 
of each section tendered for, and the reference space on the cover. 
No tender will be considered that includes only a portion of the work 
under any section. 

Any person tendering for the works comprised in one section may in 
addition to sending in distinct and separate tenders, also send a lump 
sum tender for the works included in any of the sections for which he 
also tenders separately, 

So far as this goes it seems clear, but it does not define 
what is the final contract sum, a matter of importance 
to the contractor when we come to consider Clause 28, 
which reads :— 

In case the contract or the works and things to be done thereunder or 
any part thereof, shall not be completed by the contractor within the time 
appointed for the completion thereof in Oondition 27 the contractor shall 
pay as liquidated and ascertained damages, and not by way of penalty 
to the Council, out of any money which shall then be or may sae 
due to bim from the Council, notwithstanding any purported assign - 
ment thereof, 1 per cent. of the contract value of the works for each and 
every week or fraction of a week up to and including the first Jour weeks 
which shall elapse between such appointed time and the actual com- 
pletion of the contract; and after the expiration of such first four 
weeks, 2 per cent. of the said contract value for each and every week or 
Fraction of a week which shall elapre as aforesaid. And the 
Council may deduct any amount which may accrue to them 
under this condition from any amounts due or becoming due from 
them to the contractor, or they may proceed to recover the same 


from the contractor by action at law or otherwise as they may be 
advised. 


If the contract is let in sections the meaning is clear, the 
* contract value of the works” for which each oontractor is 
responsible is the value of his particular section, while if 
more than one, say, for the sake of argument, the whole of the 
sections are successfully tendered for by one contractor, there 
is certainly room for doubt. 

It may be stated either that each section stands or falls 
by itself, or that the zotal value of the whole contract is the 
sum upon which penalty is to be caloulated. If the latter is 
the true rendering, and the plant in one section alone is late, 
the Council may demand and the contractor must pay a far 
larger sum as penalty than in the former case, though the 
inconvenience and loss to the Council is the same. 

Another objectionable feature is the graduated penalty it 


is intended to impose, one per cent. per week on contract 


sum for first four weeks late, and two per cent. per week 
thereafter. As we pointed out last week, the maximum per- 
missible penalty agreed upon in conference between the two 
Associations above mentioned was one per cent. per week, 
and it is төр to only demand one-half of one per cent. 
ра вес е suggest that strong exception be taken to 


int. : 

We have an arbitration clause which is practically iden- 
tical with the standard draft, but-there is one stipulation in 
the general conditions which seems to withdraw certain acts 
of the engineer from any possibility of revision; thus Clause 5 
signed, the decisi the engi i 
regard to the meaning of the aforesaid Mien ce Bo dimensions 
word, clause, sentence or otherwise in the general. conditions, speci- 
fications and plans, shall be final and binding on all parties. 

It should be made quite clear that this clause must be 
interpreted in conjanction with the general arbitration clause 
No. 86. The only other point upon which we wish to com- 
ment is contained in Clause 22, which states :— 

The contractor shall, in the execution of the said works, employ 
skilled workmen in their various trades and callings, and shall imme- 
diately dismiss any person employed by him in the execation of the 
works who shall misconduct himself or be incompetent or negligent 
in the performance of his duties, and such person shall no: be again 
employed on any portion of the works. The engineer shall have the 
right to require the immediate removal, either temporary or per- 
manent, of any such person, and the contractor s comply with 
such requisition. А | 

We recognise that it is just and fair that the engineer 
should have the power claimed in the last clause, viz., to 
require the removal of any worker against whom he has due 
cause of complaint; but we urge that it is going quite 
outside his province to ask for power to force an employer to 
dismiss an employé, who the employer knows under other 
conditions of working would prove quite satisfactory. It is 
a demand which we consider unjust and unfair, and when 


once its true character is understood we feel sure that its 


‘enforcement or inclusion in any formal contract will not be 


pressed. 


NOTES. 


Electrical Engineers for the Front.—The active 
service company of the Electrical Engineers Royal Engineers 
left Chelmsford, where they have been mobilised, last Friday 
morning by а special train at 5.80 a.m. In spite of the 
early hour a large crowd assembled in the streets and at the 
station to wish them good-bye. The proceedings commenced 
about 4.80 a. m., when the “night shift” from Messrs, 
Orompton’s works marched en masse through the town to 
the station. From this time onwards the crowd rapidly 
grew in proportions, the numbers being increased by the 
members of the “day shift,” who bad been allowed an extra 
half hour on this special occasion., A torchlight procession, 
with band, socompanied the troops from their temporary 
barracks, in Springfield, to the station, the heartiest of good 
wishes being everywhere expressed by the people, who, in 
spite of the cold and early hour, thronged the streets. On 
the platform were assembled the relatives and friends of those 
ging out, all the members of Messrs. Crompton’s staff, the 
officers of the local volunteer corps, the members of the 
Aro Works Pupils' Club, and others. The train, which was 
also conveying Paget's Horse, from Colchester, was punctual, 
and the troops quickly entrained. Cheers were given for 
“The Electrical Engineers,” “Captain Lloyd,” and “ Lieu- 
tenant Pott,” and counter-cheers by the troops for Ohelms- 
ford.” The train moved off to the strains of Auld Lang 
Syne,” and the proceedings terminated with “ God Save the 
Queen " in the orthodox manner. The Electrical Engineers 
sailed in the iram pal Tagus, from Southampton, later in 
the day, and we feel sure that our readers will join with us 
in wishing them “ God speed and a safe return." 

The Morning Postsays that the War Office has approved 
a proposal for a further detachment of Electrical Engineer 
Voluuteers to be formed for South African service. Another 
engine with dynamo and a couple of waggons is to be pro- 
vided for the uge of the corps. | 


Horis Pattison and Bathurst v. The National Tele- 
phone Company, Limited.—This case was in the list for 
hearing before Mr. Justice Buckley in the Chancery Division 
on Wednesday last. Before the case- was called on, Mr. 
Astbury, Q.C., for the plaintiff, said that the action was 
brought against the defendant company for a mandatory 
order compelling them to remove 610 wires which were put 
over the plaintiffs’ ырен and attached to the roof. Mr. 
Stokes, for the defendants, had, on behalf of his cliente, 
agreed to consent to judgment, and therefore all he (Mr. 
Astbury) should ask for now was a atory order and an 
inquiry as to damages.—Mr. Stokes said he would agree to 
this, and asked for seven days’ time in which to comply with 
the order.—Mr. Astbury agreed, and his Lordship made the 
order asked for, and gave the plaintiffs the costaup to and 


including the judgment. 


Prussian Academy of Sciences Bi-centenary.—This 
anniversary was celebrated by a meetiug, at the invitation of 
the Emperor, at the Koyal Castle, Berlin, amid a noble 
display, on Monday last, A number of decorations in honour 
of the occasion were awarded, and we are pleased to note 
that several British scientists and scholars were elected . 
members of the Academy. Among these were included 
Lord Kelvin, foreign member; and Sir John Bardon 
Sanderson, corresponding member. 


Iaformation Wanted.—Mr. R. Ley Alkin writes from 
Leeds as follows :—“ Сап you kindly inform me of any firm in 
the kingdom making cast-iron commutator segments to 
gauge? The ones I am using at present are cast dead to 
gauge, absolutely free from blow-holes, and cast with any 
form of lug required. These I have, however, to get from 
America, the length of time in delivery being the only draw- 
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The Trolley Car in China.—A Chicago exchange quotes 
from the Cleveland Plain Dealer as follows :— 

English and Japanese capitaliste have the franchise for the first 
electric railway in the Flowery Kingdom. The railway will be 
miles in length, and the street along which it will run is one of the 
most densely populated in the world. The Chinese have no objec- 
tion to electric railways.— F'rom late telegraphic news. 


Olcal um tlack foh tiolley ! 
Look out foh e аір ! 
Whizsee longee lailway, 
Up and back aglain. 
Ohinee likee lidee— 
Nose wantee pay. 
Btealee on e' plat flom, 
Gettee pletty gay. 
Likee muchee ‘lectlic, 
Makee lottee spalk, 
Allee samee fliwok, 
Oatchee in ’e’ dalk. 
Ohinee pickes wi’ up, 
Lookee likee clam ; 
Ohinee yellee “ Hellee ! " 
Sayee mucbee dam ! 


Oleal um tlack foh tlolley ! 
Heal um bellee ling ! 

Chinee no can catchee— 
Gonee to Tien Tsing. 

Ohinee likee tlolley, 
Likee go inside; 

Ватее up he cashee— 
Thence tekee lide ! 


Rivals.—The Journal of Gas Lighting ap to Ъз 
wearied by reading that this, that and the other fire has 
been caused by gas, or explosions, for he yawns quite 
eed оу in a would-be critique of the recent fire at Maiden 

ane electricity works. In our mind’s eye we can see the 
ү of the editorial chair pull himself together and rub 
his hands quite gleefully as he reads the account in the 
technical journals describing the effects of the fire. He 
seems to fairly gloat over the opportuuity of breaking the 
monotony of gas explosions and having a hit at electricity 
supply works. He strives hard but unsuccessfully to prove 
that the Maiden Lane occurrence was caused by electricity. 
As we stated a fortnight ago there was not one iota of 
evidence to that effect; but there has been overwhelming 
evidence of mishap upon mishap, fire upon fire, fatality проп 
fatality, in connection with gas eupply where gas has been 
the direct canse, and this sad fact has, perhaps, inclined the 
Journal to Lyperoriticism. We have not room to deal with 
the comments in detail, but we content ourselves with merely 
taking exception to a sentence which says that “ indis- 
pensable assistance was rendered to the distracted engineers 
at the atation by the district officers of the Gas Light and 
Ooke Company, who, being appealed to, lent lamps, and gave 
all the help in their pre to Mr. Patchell in his emergency.” 
This we believe to be nothing less than a fabrication, for 
careful inquiry has failed to reveal any foundation whatever 
for such a statement. The gas company were not appealed 
to, nor did they lend any lamps. The writer says “ Tell us 
the exact origin of the fire, and confidence in electricity 
supply works will be in a measure restored.” Really, it is 
agreeable to find that our gas contemporary ever placed core 
fidence in anything but its own antiquated system of illu- 
mination ; and it is certainly entertaining to read “ what 
might have been” if so-and-so had been something else 
instead of what it happened to be. | 


Municipal Trading.—Lord Avebury opened a discussion 
on this subject at the monthly dinner of the London 
Chamber of Commerce, held at the Trocadero on Wednes- 


у. 

In the House of Oommons the same evening Mr. Balfour 
said that he could not yet name a day for the consideration of 
the motion for the appointment of a Committee on muni- 
cipal trading. 


Polarised Light.—Last Saturday Lord Rayleigh de- 
livered the second of his series of lectures on “ Polarised 
Light” at the Royal Institution. 


General Post Office.—Mr. Н. R. Kempe has been 


appointed Principal Technical Officer, Engineer-in-Chiet’s 
ce, in the place of the late Mr. M. Cooper. 


A Critic's Error.—The Municipal Journal in ita last 
issue takes to itself credit for the decrease of £25,000 
in the profits of the City of London Electric Lighting 
Company for the year 1899, as compared with 1898. We 
have not the least objection to our esteemed contemporary 
doing this, for nothing pleases it better than to oppose, in 
one way and another, electrical by private enterprise. 
The И. J. is again railing at the Cit оше for high 
charges for current, notwithstanding uctions which 
have been made recently. The writer maintains that “there 
is still plenty of scope to lower them,” but as we read further 
on we gather that, for private lighting, the company is selling 
two Board of Trade units or more for the price of one оору 
of our contemporary, viz. Id.! Two units a penny sh 
be low enough, in all conscience, and there is no municipality 
that сап beat such a record. We are told that last 
the company “sold 74,447,031 units for private lighting, for 
which it obtained £160,411 15s. 9d.” We may not believe 
it, of course, but our contemporary should see that its figures 
are in keeping with its contention as to high charges before it 
flings its diatribes abroad. 


Lectures.—At the Royal Albert Institute, Windsor, last 
week, Mr. A. B. Harding lectured on “ Electric Waves and 
Wireless Telegraphy." | А 

At the British Schools, Eastwood, on 14th inst., a lecture 
on “ The Use of Electricity in Mines,” was delivered by Mr. 
Charles Latham. 

Sir W. H. Preece lectured in the Albert Hall, Sheffield, 
on 16th inst. on /Etheric Telegraphy.” 

On Friday last a lecture was delivered at Chudleigh Town 
and Hypnotism.” 

у 


Hall, оп ** Practical атра, 
A meeting of the Royal Sooiety of Edinburgh was held on 
ident, in the chair. Dr. 


19th inst, Lord Kelvin, 
Alexander Galt submitted a and concluding communi- 
cation in his present research on the “ Heat of Combination 
of Metals," towards the expenses of which the British 
Association for the Advancement of Science had given a 
grant of £20. The combinations tested were principally 
alloys of copper and zinc, there being 22 of these containing 
portions of copper varying from 5 to 90 per cent. 

Bailie Mackenzie, convener of Electric Lighting Com- 
mittee of Edinburgh Town OCounoil, read a paper on “ The 
Progress of Electric Lighting in the United Kingdom” to 
members of the Edinburgh Association of Science and Arts 
on Monday night. He said that the success at Edinburgh was 
brought about by selling at a cheap rate, thus obtaining a 
large turnover. | 

Before the Ipswich Engineering Society last week, Mr. 
Н. S. Jefferies, one of the vice-presidents, read a paper on 
American Workshops, their Machinery, American Oom- 
petition, &o. | 


Personal.—Mr. H. Core Gardner will continue the 
patent business of his late father under the old style, 
“ Н, Gardner,” at 166, Fleet. Street, E.O. Mr. H. O. 
Gardner is a duly registered patent agent, and has baen in 
the Fleet Street business for man past. 

The employés of the Conso Telephone Company, 
Coventry, on 17th inst. presented Mr. W. J. M. Mensies 
with a beautifully framed testimonial as a token of the high 
esteem and in which he was held by them during 
15 years of his association with them as general manager of 
this company, which position he relinquished some months 


Mr. R. M. Carr has been appointed assistant electrical 
engineer to the Bexhill-on-Sea Urban District Council. 


Appointments Vacant.—A mechanical draughtsman is 
required for the electricity works at Islington at E134 per 
annum. See “(Official Notices” to-day. | 

A mains superintendent is wanted at £180 a year for 
Southampton. See Official Notices” to-day. 


The Institution of Civil Engineers.—The annual 
dinner was held on Wednesday evening in the Merchant 
Taylors Hall, Sir W. H. Preece presiding. 


(Continued on page 498.) 
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THE WILLESDEN ELECTRICITY WORKS 
СОР THE METROPOLITAN ELECTRIC 
SUPPLY COMPANY, LIMITED. 


PROBABLY since Mr. Ferranti:stertled the electrical world 
by erecting what were then comparatively huge electricity 
works at Deptford, and transmitting electrical energy 5 miles 
to London at the unprecedented pressure of 10,000 volts, no 
more important nndertaking has been carried into effect in 
this country than that which we describe below. No more 
eloquent 5 the vast growth of electric lighting in 
recent years could be desired, than that afforded by the fact that, 
although the company possesses as many as five generating 
stations in various parts of its area of supply, it has been 
found necessary to provide additional generating plant of 
ie pg equal to that already installed in these stations, in 
order to cope with next winter's demaud ; while the ex- 


The whole of the ironwork was carried out by Sir Wm.. 
Arrol & Oo., while the brickwork was undertaken by the 
company itself. 

The present boiler house is 164 feet long by 88 feet wide. 
The boiler plant now at work consists of two rows of eight 
Baboock & Wilcox water-tabe boilers, fitted with super- 
heaters ; eight of these are provided with Vicars mechanical 
BLokers, two are to be equipped with Baboock & Wilcox 
stokers, and the remainder are at present hand fired. The 
coal bunkers, of about 1,000 tons capacity, are situated over 
the gangway between the boilers, and are filled by means of 
the Temperley 5 з the coal is fed to the boilers by 
means of hoppers and shoots. Ashes and clinker from the 
boilers fall down inclines into trucks under the boiler room 
floor, which are removed and tipped into barges by means of 
the transporter. Esch boiler has a heating surface of 8,500 
equare feet, a grate area of 62 square feet, and has 160 tubes 
3 aths inches in diameter. The working pressure is 160 Ibs. 
bat the boilers are all built for 200 Ibs. per square inch, an 


GENERATING SETS AND EXCITERS. 


tension scheme contemplates the ultimate increase of the new 
works to six times their present size Ї 

The works have been erected on a site of about 9} acres 
belonging to the company, partly in Willesden and partly in 
Acton; access to it is readily obtainable by the Midland and 
the London and North-Western Railways, and the Grand 
Janction Canal, which bound three sides, while the fourth 
side is formed by Acton Lane. The site is, therefore, an 
ideal one as regards accessibility. 

A siding from the London and North- Western Railway 
and а wharf on the canal bank have been provided, from 
either of which coal can be unloaded and carried into store 


by means of a Temperley transporter, of which we shall give a 
view on а later page; the coal store is of large capacity, and 


is intended to form a reserve for all the generating stations 
belonging to the company. | 

The arrangement of the buildings, as at present erected 
and as planned for fature extensions, is shown on the plan 
overleaf. They will eventually comprise a central engine 
room 884 feet long by 112 feet wide, in two bays, flanked on 
either side by a boiler house, 384 feet by 88 feet. There 
will be four chimney shafts, each 165 feet high and 13 feet 
6 inches in diameter, of which one is already built. ` 


tested to 350 Ibs. The stokers are driven by two Chandler 

enclosed engines, connected by means of clutches, so that 

"oh eum end feed pipes ae urgent on the Hag syulem 
oth steam an pipes are on the ring sys 

in the boiler house; the 1 are of steel, with heavy loose 

flanger, and the joints are made with copper rings. — 

The engine room is at present 176 feet 6 inches long, 
by 72 feet wide, and 86 feet high to the eaves. The main 
roof, of glass and iron, is braced in all directions, and 
spans 57 feet; the remaining width is covered with a 
temporary roof, the material of which will be made use 
of when the engine room is enlarged to ita final dimensions. 
The wall next the boiler house and that at the south 
end are of brick, but the remainder of the construction is, for 
the most part, iron. The north end is, in fact, closed by a 
huge galvanised iron screen, which is provided with wheels, 
and will be used again and again as the engine room is 
extended longitudinally. | = 

The foundations of the generating sets are concrete 
blocks 19 feet ‘thick. The material removed was found 
to ba of excellent quality for brick-making purposes, во 
the company proceeded to turn what would otherwise have 
been a serious incumbrance into a valuable asset by putting 


G 
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down a complete brick-making plant of the moat modern 
type, including a Belgian kiln, Bastin brick-making 


MCISNI1N2 ISNOM UIE 


NON 1113 OOV 21383 


GRAND sUNCTION CANAL 


PLAN or WORKS. 


machinery, and drying tunnels. The bricks will be used by 

the company in ing out the extensions of the works. 
The engine room is served by an electric travelling crane, 

made by Messrs. Higginbotham & Mannock, capable of 


present installation. Eventually there are to be no less than 
18 sets of the same size. Each set consists of a 2,500 k. p. 
тео engine coupled direct to a Weatinghouse two- 
phase alternator, the engine being entirely on one side of the 
latter. The most striking feature of the engines is their 
massive construction; they were, in fact, primarily designed 
for strength and abeolute reliability of working. As we 
gave a number of particulars of these and of the generators, 


Low PRESSURE Коом AND SUBWAY. 


in our issue of the 16th ult., we need not again describe 
them at length. 

The governors are of the fly-wheel type, acting direct on 
the high pressure valve, and varying ita travel in accordance 


7 fl 


ss | GENERAL VIEW OF ENGINE RooM FROM SWITCHBOARD GALLERY. 


lifting 80 tons. A single motor is used, mounted on the 
crab, and taking current from bare oopper wires stretched 
across the crane. | | 

The generating A ran already in position consists of three 
1,500-KW. seta, while a fourth is on order to complete the 


with the load ; the low pressure piston valves are in dupli- 
cate, and are actuated by a single fired eccentric. The 
governors have not as yet been adjusted for parallel running: 
they are, in fact, too sensitive for that purpose. This, 
however, can easily be remedied. When running to aæist 
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the older stations the speed is 145 revolutions per minute, 
corresponding with 75 
will be lowered later on to 60, when the engines will run at 


116 revolutions 


the conditions per- 
mit, to the fre- 
quenoy of the older 
machinery, viz., 100 
periods per second. 
"The alternators 
are of a most in- 
teresting desorip- 
tion ; the armature, 
which forms the fly- 
wheel of the oom- 
bination, is 16 feet 
in diameter, and 
weighs 60 tons. 
The two halves of 
the 62-pole field 
magnet weigh 29 
tons each without 
the winding, which 
in iteelf is no small 
item. The armature 
is wound with 552 


therefore, in all 12 
leads from the peri- 
phery of the arma- 
tore to the collector 
rings, and the three 

ircuits are put in 


parallel by the oon- . 


nection with the 
latter. It may be 


remarked that, if it 


were desired to ob- 
tain direct currents 
from these ma- 
chines, it would 


the triplex series 
drum type! This 
brings home the 
fact, that alternators 
and dynamos are 
fundamentally the 
eame rre - 

i eature o 
sies condi is 
the admirable venti- 
lation; spaces are 
left in the core at 
about 8 inches pitch 
across the face, 


the temperature 
rise of the winding 
was practically ns 
after long runs at 
heavy load. The 


output of the machines has been rated with a very wide 

in, as they have been ran at 1,800 x w. for long periods 
without the slightest difficulty. The exciting power at fall 
load із 150 amperes at 100 to 105 volts, or about 1 per cent. on 


periods per second; the frequency is guaran 


minute. The higher frequency is at storage battery has been installed in a 


ZX 


2,500-1.H.P. VERTICAL COMPOUND ENGINE. 


heater. 


the output; the commercial efficiency of the machines, which 
i to be 95 per cent., has not as yet been tested. 

To guard against breakdown of the exciters, an auxiliary 
room over the trans- 


former chamber, 
which can be 
brought into action 
at a moment's 
notice. There is 
also a direct current 
supply available 
from the auxiliary 
ео E un light 
and power t in 
an adjoining build- 
ing. Not a single 
electrical hitoh has 
occurred in any part 
of tho generating, 
transforming and 
transmitting system 
since the new gen- 
erators have been at 
work, with theslight 
exception of one or 
two fuses blowing. 
Each engine is 
provided with a 
separate set of con- 
densing plant, con- 
sisting of a Wheeler 
surface condenser 
and а Blake double- 
acting air and cir- 
culating pump, 
driven by steam, 
the pump barrels 
being 22 inches 
diameter, and the 
two single - acting 
steam cylinders 12 
inches diameter, 
with 18 inches 
stroke in each саве. 
Each condenser has 
4,000 square feet of 
cooling surface. 
The circulating 
water is cooled by 
means of three Bar- 
nard cooling towers, 
also supplied by the 
Wheeler Condenser 
and Engineering 
Company, each 
measuring 12 feet 
8 inches by 12 feet 
by 37 feet high; 
each of these is 
designed to cool 
80,000 lbs. of water 
hour from 180° 
to 80° F. The hot 
water is allowed to 
drip down mata of 
galvanised wire net- 
ting, in opposition 
to acurrent of air 
produced by double 
fans, 10 feet in 
diameter, driven 
by Chandler com- 
pound engines at 
125 revolutions per 
minute. Baffle 
plates are fixed be- 
tween the fans in 


order to divert the draught into the proper direction. 
For boiler feed-water there are three Blake vertical 
duplex compound pumps, exhausting into a feed-water- 
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The switchboard, which we recently described together 
with the generators, is placed on the gallery on what will 
eventually be the oentre line of the engine room. The 
apparatus thereon is of the simplest, contrasting to a marked 
extent with some smaller, but far more complicated switch- 
' The main circuits of each alter- 


boards that we have seen. 
nator are controlled 
by в single fonr- 
pole switch, two 
ammeters and watt- 
meters, and three 
automatic circuit 
breakers. The latter 
number is neces- 
sitated by the fact 
that the armatures 
are wound in closed 
circuit; for the same 
reason, only one of 
the four bus bars is 
earthed. The excita- 
tion of each machine 
is controlled by a 
double-pole throw- 
over switch, am- 
meter, and two 
rheostats — one in 
the exciter field, the 
other in the alter- 
nator field. circuit. 
Pilot and synchro- 
nising lamps are also 
fixed on, the board, 
and three swing- 
arm voltmeters for , 


general p 

buil à 4 des ed h 4th inch 

uilt up of copper strip on edge, 8 inches x inch x 5 
for son e in extendin , and à y to avoid 


the increased inductive resistance that would occur if the 
bars were solid. 
The mains from the switchboard to the transformer room 


and to the alternators are two-wire concentric, of 1 rquare 
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TRANSFORMER Коом. 


above, one of each pair passing through an automatic out- 

out of Messrs. Nalder Brothers & Thompson's manufacture. 

Each cable is at present connected with one transformer, but 

as the number of transformers is increased they will be } 

in parallel with those already connected. The barrels and 

tackle seen on the right of the low-pressure chamber form 
| rt of the “ mains 


ischarger, to 


Шш 5 
n pres- 
sure room, which is 
immediately above 
the other, are in- 
stalled 12 step-up 
transformers of 
250 Kw. each ; two 
more are about to 


type, made by the 
ҮҮӨ Elestric 
ыч ши Manu- 
acturing Company. 
The . 
ratio of the step-up 
transformers is 500 
to 10,500 volta, and 


per cent. at full load 


qaency of 60 periods 
per second. The 
| voltage drop at full 
load is lees than 1:5 per cent., and the power factor at no 
load is over 0772. | PE 

Esch transformer is 2 feet 9 inches in diameter by 6 feet 
8 inches high, and weighs about 4 tons. It is mounted on а 
stout under-carriage of steel joists, with massive rollers, so 


that it can be moved about with ease. For transport, a pair 


| 
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PROGRESS OF THE CoMPANY’S STATIONS. 


inch section, and are stated to be the heaviest ever made ; 
they are of the British Insulated Wire Company's lead- 
covered type. Pa:sing through а subway, the cables, nine 
in number, enter the low-pressure chamber under the 
transformer house, shown in one of our views, and pass 
round the walls ро on brackets. They are tapped 
by conductors leading to the transformers in the room 


of steel joists are attached to each transformer, and provided 


with trunnions. The transformer is then handled as if it 
were a big gun. 

One end of the extra high tension winding is earthed at 
Willesden ; the other is led up to the long-break switch 
shown above each transformer. Both poles of the primary 
winding are taken through knife switches mounted in com- 


the efficiency is 98 
at the normal fre- 
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bination with the extra high tension switch, and all three аге 
operated by a lever on the floor level. These features are 
shown in our view of the transformer room. 

Every transformer is subjected to the following teste :— 
A pressure of 15,000 volts is applied for half an hour acroes 
the k. H T. coil, one pole being connected with the н.т. 
winding and the frame of the tranformer ; and a pressure of 
2,000 volts is applied for the same length of time between 
the H.T. coil an frame. 

As will be seen, none of the transformers are enclosed in 
oases; to this fact and to the thorongh ventilation provided, 
not only in the core but also in the winding, the remark- 
ably cool running is ascribed. A temperature test shows 
the rise after 12 hours’ run at fnll load to be only 40° C. 
above the air. This is due entirely to the natural circula- 
tion of air h the transformer, as no artificial cooling 


device is employed. 
(To be continued.) 


PROGRESS OF THE. METROPOLITAN ELEOT RIC 
SUPPLY COMPANY'S STATIONS. 


The curves which we reproduce herewith form the analysis 
of the combined curve which we gave last week in connec- 
tion with the report of the company’s meeting. From 
these it will be evident how hard pressed the company was 
last December, when the Willesden works were overdue, and 
every other station was loaded practically to its utmost 
rosea That every effort was made to cope with the 
demand by co-operation between the various works is 
obvious from the way in which, say, Sardinia Street hel 
Rathbone Place, while Rathbone Place passes on a supply 
to Manchester Square, and so on; in some cases it even 
appears as though two stations simultaneously supplied each 
other! The lamp connection in the Amberley Road district 
appears to have grown most rapidly, while this station is 

the only one which has had a wel um of power through- 
out. The completion of the Willesden plant for running 
must have been hailed with immense relief by the various 
resident engineers, coming as it did, just in time ! 


NOTES. 


(Concluded from page 488.) 


Correction.—We are informed by Mr. A. S. Barnard, 
n electrical engineer to the Corporation of Hull, that the 

en-Parker steam d os, which we described last week, 
were installed in the Sculcoates Lane eleotrio lighting 
‘station, and are used for lighting only. 


Alexander v. Automatic Telephone Company, 
Limited.—In the Court of Appeal on Tuesday this case was 
heard on appeal by the plaintiffs from a judgment of Mr. 
Justice Cozens-Hardy. The фе wasas to the liabilities 
of certain directors to pay allotment money due on shares 
held by them. The case had not conclnded when the Oourt 
adjourned. 


The War—An American View.—The London cor- 
respondent of the New York Electrical World and Engi 
delivers himself as follows under the heading “The War's 
Silver Lining " :— | 

There is no cloud without its silvery , and the old adage is 


being rather forcibly brought to the minds of lishmen at the pre- 
sent moment. It is the gman of many thinking men that when 


cbes of trade, and parti- 
able writers to the backwardness 


of England in its electrical de ents. Other countries are far 


lith hers, manufacturers of ph phic 
“appliances. I. of and 


more advanced in electric lighting, traction, and telephone 

t good engineers in Hogland, 

but on acoount of the stupid opposition that "m engineering 
les an 


own worst enemies. The easy-going self-satisfaction of Englishmen 
as to England and Englieh methods has been 

country knows. It is getting a rude awakening now, however, and it 
is to be hoped that the lessons of the war be taken to heart. 
There is still too much of the idea left that what was good enough for 
the forefathersis good enough for us. Some of our best manufacturers 
long ago opened their eyes to the fact that England does not “ know 
it all,” and have been for years freely purchasing machinery and 
tools from the United States and other progressive countries. Buch 
manufacturers are successful, and are making progress, but many 
others, it is to be regretted, are still blind to the lessons to be learned, 
and will not adopt more modern and scientifio methods. It is tbere- 
fore on this account, and for these reasons, that it is hoped that after 
the war is all over and England has recovered its equilibrium, a 
careful analysis will be made of the whole condition of the economic 
principles governing in this country, and that the younger element 
will make the path easier for those who are willing and eager to 


: introduce new and scientific methods of manufacture, of transport, or 
. of lighting. It isa tremendous work to look forward to, but it will 


have to be done if England is to retain the leadership which she has 
enjoyed for so many years. 


NEW COMPANIES REGISTERED. 


Bryan Donkin & Clench, Limited (65,329).—This 


company was registered on March 12th, with a capital of £120,000 

in £10 shares (3,600 first preference and 1,400 second ce), to 

кчы» the businesses of “Bryan Donkin & Oo., ted,” the 

" n Land Company, Limited," and “Olench & Oo., Limited," 

and to carry on tbe business of mechanical, mining, and 

en wire drawers, ironfounders, manufacturers of €, arms, 
stock, tools and implements, &c. The first su (each 


with one share) are:—B. Donkin, The Mount, Wray Park, Reigate, 
M.Inst.0.B.; Е. B. Donkin, Woodside Grange, Lower Addiscombe 
Road, Oroy engineer; H. J. Donkin, Newlands, Leatherhead, 
engineer; F. Olench, Lincoln Works, Ohesterfield, engineer; G. McD, 
Olench, Lincoln Works, Obesterficld, engineer; A. G. Webb, 69, 
Barrow Road, Streatham, S. W., secretary; and G. Olark, Spital, 
Ohesterfield, engineer. The number of directors is not to be less 
than four nor more than six ; the first are Bryan Donkin, Edward B. 
Donkin, Frederick Olench, Harry J. Donkin, and G. McDakin 
кеа qualification, £5,000; remuneration £200 per annum, 


uincey Photographic Development Compan 
uA (65,359) — on March 115 with a е 7} 
£4,000 in £1 shares, to adopt an agreement with B. Qaincey, and to 


in dynamos, wire cables, 
d electrical appliances, and materials, fitet 
are:—J. Bilbie, 80, Queen Victoria Street, H. O., en 
with 100 иин; ed AH. EE rg ie eder 
am, photographic apparatus maker (w shares); W. D. 
Wiles wW. 3) hares ; 


Fros 
F.T. 


seven. The first are: — . Quinczy, and others to be appointed by the 
subscribers; remuneration £50 each per annum. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Kensington and Knightsbridge Electric Lighting 
Company, Limited (26,193).— This company's annual was 
filed on March 7th, wben 15,000 ordinary, 10,000 first preference, and 
10,000 second preference shares were taken up out of a nominal 
capital of 000 in 50,000 ordinary, 10,000 first peines, and 
10,000 second preference shares, all of £5 each; £5 has been called 
up on each of 10,000 ordinary, 10,000 first preference, and 9,131 
second preference, and £1 108. on each of 869 second preference; 
£146,958 10s, has been received ; 5,000 ordinary shares are considered 


as fully : 

Smithfield Markets Electric Lighting Company, 
Limited (53,351).— This company's annual return was filed on 
7th, when 12,000 shares were taken up out of a nominal capital of 
£100,000 in £5 shares. £60,000 bas been paid. 


Cambridge Electric Supply Company, Limited 
(36,457).—This company’s annual return was filed on March 3rd, 
when 9,423 shares were taken up out of a nominal capital of 
£100,000 in £10 shares, £8 has been called up on each of 4,970, and 
BA on each of 4453. £57,572 has been paid. 
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National Electric Supply Company, Limited (36,457). 
—This company’s annual return was filed on March 9th, when 
9,060 preferenca, 10,850 ordinary, and 100 founders’ shares were 
taken up out of a nominal capital of £84,943 15s. in 9,050 preference 


shares of £5 each and 10,850 ordinary and 100 founders’ shares of 
£3 123. 6d. each; £5 has been called up on each of перне 
and £3 124. 6d. on each of the ordinary and founders’ shares, and 


£54,943 15s. has been paid. 


St. James’s and Pall Mall Electric Light Company, 
Limited (26,015).—This company’s annual return was filed on 
March 12th, when the entire capital of £300,000 in £5 shares (£20,000 
preference) had been taken up and paid in full. 


CITY NOTES. 


Brush Electrical Engineering Company, Limited. 


Tun eleventh ordinary general meeting of this company was held on 
Monday at the Oannon Street Hotel, Mr. J. B. Braithwaite, jun., 


g. 

In moving the adoption of the report, the OHAI Aan said they 
might congratulate themselves upon the gradual and steady progress 
which the company was making. That progress could, qs be 
more easily seen on referring to the dividends which had been paid 
on the ordinary shares in recent years. In 1897 they paid 3 per 
cent. ; in 1898, 4 per cent.; in 1899, 5 per cent.; and for that half- 
year they proposed to pay at the rate of 6 percent. That, he 
thought, showed they were "wer. progress in the right direction. 
With regard to the balance-sheet, the capital account remained the 
same во far as the ordinary and preference shares were concerned, and 
the debenture stccks were also the same, but in the half-year under 
review they had issued perpetual second debenture stock. £75,000 
of this stock was over applied for and had been allotted. They 
offered the second debenture holders the opportunity of exchanging 
their eecond debentures for the new debenture stock, and the holders 
of £33,710 bad exercised this option, and notice had been given to 
the holders of the remaining £16,290 that they would be paid off at 
£105 per cent. on July lst next. There was little use in comparing 
the different items in the  balance-sheet, because for the 
first time in their history it was а half-year’s balance- 
sheet. The salient features of the balance-sheet was the 
creditors to whom they owed £49,344, as against £55,222. 
They therefore owed a little less. On the other hand, the debtors 
showed an increase, and they were owed £129,930, as against £123,380. 
They were therefore owed £6,000 more, and they therefore owed 
about £6,000 less, and the balance in their favour of those two items 
was sbout £12,000 better than at the end of June, which was an 
indication that their business was gradually and steadily роо 
Their shares and debentures on the credit side stood at £70,953 168. 3d., 
but the market valuation cf those that were quoted was considerably 
in excess of that figure. The depreciation reserve fund stood at 
£15,000, instead of £10,000, as the result of the ivote at the last 

, and that day the board asked them to place a further 

£2,500 to that acoount. There were drawbacks to having a depre- 

clation reserve fand invested in soft-edged secarities, and there were 

advantages, and they tried to strike a happy medium between the 

two. The advantage was that when they wanted the money it was 

there, and could 5e got at, and it was not mixed up with the business. 

He wonld potat ont that it was distinctly a dep on reserve fund, 
and if at any time there was а large outlay on renewals of plant, 

they would feel quite justified in going to such reserve. Hitherto 

that had not been necessary, and it might not b3 for 

some considerable time. The disadvantage of having the reserve 

fund invested outside the business was that it withdrew a consider- 

able amount of capital from the business that would otherwise be 

useful as working capital, and therefore, if their company became as 

profitable as they hoped it would, they would not expect to see a 
corresponding large increase in the depreciation reserve {004 outside 
the business. The gross profit on the trading, which included the 
profit from all sources, was £28,347 for the half-year, and although 
the accounts dealt with the bare half-year, it ex xseded the half of the 
ing year by £1,360. Ол thedebit side they would see they 

had spent large sums on the maintenance of buildings and plant, and 
that was equivalent to putting further money out of revenue to depre- 
ciation. They had spent at the rate of £5,200 for the whole year, as 
against an expenditure last year of £4,438, so that they had availed 
themselves of the increasing prosperity of the company to make a 
larger expenditure on the maintenance of buildings and plant. They 
carried forward a balance to profit and loss account of £19,410 for 
the half-year. The balance for the whole year ending June 30th, 
1899, was £31,880, so that the past half-year showed an improved 
result of about £3,400. With regard to capital «xpenditure, he told 
them at the last meeting that owing to the rapid increase in their 
business, they were forced to continue capital expenditure 
on а somewhat considerable scale. Daring the half-year they spent 
£23,571 on farther additions to their works at Loughborough, and 
they had farther addiiions in progress, or under contract, amounting 
to another £53,000. They had acquired a further nine acres of free- 
hold land, and bad now something like 28 acres of freehold land, and 
if it became necessary to add to the large engineering shops, they 
would have the land in the right position to do so, To provide for 
the increased capital expenditure forced upon them, they proposed 
issuing a portion of the unissued ordinary and preference shares, and 
they proposed to issue a sufficient amount to provide for all the 


increase of 113,377. Terms had been arranged for a su 
to the Poole and District Electric Traction Oompany, 


capital expenditure they would want for some considerable time, and 
also put additional working capital into the business, which they 
anticipated would be required by the increased turnover of the works. 
There was usually a difference bstween their debtors and creditors of 
£80,000 to £100,000, and that represented the capital necessary in 
the business, and as the business wae increasing, that amount of 
capital would have to be aleo increased, and they there- 
fore proposed to issae 30,000 preference and 30,000 ordinary 
shares, and offer them to the sharebolders linked together. 
As, however, they did not wish to pa interest on the 
whole smount until it began to earn profits, they would make the 
sbares, which were, as they knew, of 22. резаро 11 four instalments. 
Their car shop was in foll working order, and they were going to 
build another one of equal size. had added very considerably 
to their heavy engine shop, and to have it open the end 
of June. The new inductor alternator which he they had 
great hopes of, had fally realised their expectations, and apparently 
had become one of the moet ular in the country. 
They bad also a large amount of work on hand in their car shops, for 
various Corporations in the country adopting electric traction were 
all wanting cars, not by dozens as used to be the case, bat by 
bundreds. They had turned out some of the trains for the Oentral 
London Railway, which would be shortly opened. Their business 
was av verter сое, and Ше o1 one branch was slack they 
looked to be b ers. 

Mr. 8 recorded the motion for the adoption of the 
report, and it was agreed to. 


Bournemouth and Poole Electricity Supply 
Company, Limited. 


Тни annual meeting of this company was held at Winchester House 


- on Monday last, Mr. A. Н. Sanderson presi 


ding. 

In moving the adoption of the report, the Onamman said that the 
report dealt with the second year of the company’s existence, but 
the first in which the accounts of the two companies had been 
amalgamated, the Bournemouth and District, and the Richmond 
Electric Light and Power Company having been purchased accord- 
iog to agreements. The balance of the authorised capital had been 
issued, the premium being carried to reserve. The speaker then 
went through the items appearing on both відав in the balanoe-aheet. 
Among these was £2,204 for depreciation, previously this was only 
£1,000, but they had added to it out of this years revenue. 
A considerable sum had been expended during the year under the 
eapital account in respect of mains, machinery, &c. The revenue 
account showed the progress made during the year, and enabled them 
to make a forecast of what might be reasonably expected їп the future 
in the way of dividends. The gross receipts the Bournemouth 
un ; were £14,466, an increase of £2,542 on the year. Oa 
the other side, the Plor balance темне 555 с 

charges, working ех so on, W р 

crease on 1898's figure. s was increased by interest and divi- 
dends receivable from the Richmond Company, £2,483, less amount 
apportionable to capital £2,400. After п directors’ foes 
for two years (£800), there remained а balance of £7,717, as com pared 
with 66018 for 1898. The balance of £7,717 was carried down, and 
including the balance мо forward from last ycar and dedecting 
£1,500 for depreciation, and £698 for interest and redemption, 
there was £6,799 to the oredit of net revenue. The full dividend 
was paid on the preference and 5 per cent. was recommended for the 
ordinary sbares, leaving £1,289 to carry forward. With reference to 
the progress of the b „the lamp connections were 44,006 Sr. 
at December 3186, an increase of 10,364 for the year, and applications 
representing 681 more were waiting connection. The increase was a 
record, and they had done even better than antici The current 
sold during the year was 528,039 units against 414,662 for p pade 
= they looked 
to this to b a considerable addition to revenue. It would pro- 
vide them oe certain extent with a day load. The issue of £70,000 
4} per cent. debentures was over-subscribed. The increase in revenue 
had occurred notwithstanding the decreased charges to consumers, 
With reference to the Richmond undertaking, they had only lately 
purchased it; although they had made some reforms which wculd 
eventually turn out very satisfactory and increase the revenue, they 
had hardly had time to derive much benefit from the Richmond 
company, except so far as the small balance which had been trans- 
ferred to revenue account. They bad made a very sa 
purchase, and they might look forward to success in the future. 

The motion and one declaring dividend at 5 рет cent, was carried, 
as were also resolutions re-electing Mosars. F. E. Savory and R. P. 
Sellon as directors, and the auditor. 


Barcelona Tramways Company. 


Ат the meeting of this company on Wednesday the report published 
in our last issue was adopted. 

The Снлівман, Mr. E. M. Underdown, Q.O., after over some 
of the items contained therein, added that the board would probably 
later on submit a scheme for converting the Easanche lines from 
mule toelectrical working. Some of the directors were going to Spain 
to study that question on the spot. The electric traction installation 
was daily becoming more and more established, and it was gratifying 
to find that the receipts were also increasing in а satisfactory manner. 
For January and February of this year the receipts had exceeded 
£4,522 (equal to 31 per cent.) those for the same of 
It could not be expected that so large a growth in the trafic would 
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continue indefinitely, but the quicker and better service that electric 
traction made possible was sure to have ite effect. The diminu- 
diui ран os from electric traction were ошо 
not pared to give any specific figures un 

lowing and it was known exactly on what 
basis to calculate the expenses. With increased receipts and 
reduced cost of working the outlook was favourable. With the new 
of capital they had money enough, they thought, for all likely 


resolution declaring 5 cent. on the preference and 2 per 
ordinary shares Lag carried. As to the question of sell- 
ertaking, it was stated that if an offer were made which 
the shareholders a satisfactory premium on their capital, 
to be considered. 


ei, 
п. 
EE 


T: 
j 


Electric Lighting Company, Limited. 


directors’ report to be ted to the meeting to be beld 
inchester House on Monday, March 26th, reads as follows: 
directors beg to submit report and statement of accounts 

ended Decembar 31st, 1899. Oarrran.—The capital 
expenditure d EE 


"E 


as follows:— 


Reduction of general preliminary expenses 


i $5 25 .. £10,000 0 0 
Writing off costs in connection with applications for provisional 


ers S 28 Vs us " es m T АЕ 2,000 00 
Amount placed to reserve for depreciation, repairs and renewals 4,000 0 0 
£16,000 0 0 
REVENtE.—Balance from last account after payment of the 
final dividend on the preference shares for the half-year 
ended December 81st, 1895, less income-tax 2s >> .. #5,11518 6 
Balance from revenue account No. II., after payment of directors’ 
fees, rent, rates, taxes, general establisbment charges, wages 
and proportion of salaries s 24 Р oe T E 45,417 8 6 
Making a total available revenue of . £51,193 7 0 
F'rom which must be deducted the following items :— 
(a) Interest on debenture stock, including interest on 
instalments paid in advance .. ia w .. £5,082 11 0 
(b) Iaterim dividend on 20,000 6 per cent. preference 
shares for half-year ended June 80th, 1899, less 
- inoome-tax ae ee oe ee’ ee ee 5,800 0 0 
(c) Amount placed to reserve for depreciation, repairs , 
and renewals m Еа " me КЕ . 6,500 0 0 
————— 1738211 0 
Leaving for further distribution .. 


. £88,260 16 0 
The directors recommend: z | 

(а) That payment of the interim dividend on the 20,000 6 per cent. preference 
shares for the half-year ended June 80th, 1899, less income-tax, be confirmed. 

(6) That a further dividend on the 90,000 6 per cent. preference shares for the 
half-year ended December 81st, 1899, less iocome-tax, be declared ; and 

(с) That a dividend on the 40,000 ordinary shares for the year ended 


December 81st, 1899, at the rate of 4 per cent per annum, less income-tax, be 
declared, and that the same be paid to all proprietors registered at March 13th, 


This will absorb £21,266 13s. 4d., and leave a balance of 
£12,594 2s. 8d. to be carried forward. The company’s interest in the 
Richmond (Surrey) Blectric Light and Power Oompany, Limited, 
bas been of to the Bournemouth and Poole Electricity 
y Company, Limited, at a profit. For the information of share- 

а map aho the company's London areas of supply is 

hereto. having accepted in November last 

Mr. A. J. Lawson’s resi on as engineer and manager, have 
Mr. Charles P. CN as chief engineer to the юрер. 


retiring directors are B. Braithwaite, jan., and Mr 
Sanderson, who are ble for re-election. The auditor, Mr. R. H. 
Marsh, also retires, is eligible for re-election.” 
Lowpom Srarions. 


St. Luke and Clerkenwell, Eastern Holborn and Western Holborn 
and St. Giles.— The balance to credit of revenue for the 12 months 
ended December 31st, 1899, amounted to £8,707 78. 9d, details of 
which are given in revenue accounts Nos. 6, 8 and 10. In these 


Bt. 'vin-the- East, and the district of the Limehouse District 
Board of Works. 
Wandsworth District (including the parishes of Patney, Wands- 


worth, Olapham, Streatham, and Tooting), Camberwell and St. 
George-the Martyr, Southwark.—The balance to credit of revenue, 


County of London and Brush Provincial 


for the 12 months ended December 31st last amounted to £11,136 103, 
details of which are given in revenue accounts, Nos. 12 and 14. In 
these districts the total applications to Dacembar 31st last represented 
the equivalent of 56,876 8 ор. lamps, of which 54,647 were then 
connected to the mains. The applications for the year rapresented 
an increase of 24,240, and the connections an increase of 25,733. 
The work of laying mains throughout the compu 
additional streets in the Oamberwell district, has completed, 
and a supply of current was commenced in J е2 of last. year. A 
supply is also available in the district of S:. George - che- r, 
Southwark. 
8i. Olave — Work is in hand for this district. 


Іяуветминтв IM РвотімогАЫ, Exyoraicrry SUPPLY COMPANIES. 


The Bournemouth and Poole Electricity Supply Company, Limited.— 
This company has made satisfactory progress during the past year. 
The directors have recommended the payment of a dividend on the 
ordinary shares of the company at the rate of 5 per cent. for the year 
eaded Dacember 31st, 1889, less income-tax, as compared with 4 per 
cent. for the previous year. | 

The Dover Electricity Supply Company, Limited.—This company 
has now reached a dividend earning stage. The balanc; from 
revenue aocount for the year ended December 31st last, after pro- 
viding for interest charges and reserve for depreciation, has allowed 
the payment of a dividend on the share capital of the company at 
the rate of 3 per cent. per annum. 


Imperial Tramways Company. 


On Saturday last. the ordinary general meetiog of this company Was 
held at Bristol. 


going 

Oouncils was unable to make up its mind as to the point at which to 
stop the screw. He mentioned that although the London 
and South-Western Railway as at first op , they were not 
going to offer opposition before ár liament, Agreements had been 
come to with the Ealing, Hanwell, and Acton Councils, and by TUM 
up these gaps in their authorised system, they would secure a throug 

line of electric tramways of about 12 miles in length on the maín 
road from London to Oxford, commencing at the Oentral London ter- 
minus at Shepherd'« Bush, and terminating in tbe town of Uxbridge. 


per cent. on the 
ordinary shares. The reserve funds had been iocreased during the 
year from £47,824 to £69,303. The London Uaited reserves bad been 
increased to £36,190. He moved that the dividend mentioned be 


Mr. Hyan О. Gopraaív seconded the motion, which was carried. 


Potteries Electric Traction Company. 


Mn. EN GaBcEz presided on Monday at Donington House, Norfolk 
Street, W.O., over the second general meeting of this company, 
and in moving the adoption of the report, said that was practically the 
first occasion on which the directors had had the honour of meeting 
the shareholders, because the statutory meeting was held within a 
few weeks of the allotment, and there was then little to report. 
Therefore that was the first occasion when they had to report any 
real progress, and he trusted the shareholders would appreciate that 
what had been done had b:en satiefactorily carried out. The 
Potteries Tramways consisted really of four separate tramway and 
light railway enterprises. First there was the North Staffordshire 
tramway system from Longton to Burslem through Stoke with a 
ways undertaking promoted by other people, called the Potteries 
ways und prom y other peop e Pot 

Xixtension Tramways, which extended the North Btafford- 
shire tramways in various directions. There were also 
certain tramways within the borough of Longton, and, 
fourthly, the Light Railway Orders promoted by the British 
Blectric Traction Company. Tae purpose of the Potteries 
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Electric Traction Company was to all those various 


rapid completion of the whole of the works. All other troubles 
had been overcome, and the ony thing they bad to work for now was 
the satisfactory completion the engineering works. Those 
difficulties were troublesome, but they were difficulties of a kind they 
were accustomed to deal with, and which they took considerable 
pleasure in overcoming. Why they wanted the undertaking com- 
pleted was that at present it was impossible to work sections with the 
highest economy and greatest efficiency, for the reason that the whole 
of the works and the whole of the organisation had been planned, not 
with a view of supplying 63 miles or 12 miles, but the whole of the 
large system which was contemplated. The permanent way bad 
practically been cone ructed and completed over the whole of the 
area, and until the electrical equipment was fiaished on those sections 
and the lines were working, they would recognise that a very large 
proportion of the capital which bad been expended must remain un- 
productive. To show the inconvenience to which they were 
subj -cted, he might say that they designed their cars to run with the 
utmost economy, and had arranged for deyé's to be constructed at 
the extreme northern ard southern ends of the system, and at New- 
castle, Chesterton and Silverdale. Until, however, these plans were 
complete, it was impossible forthem to start trams in the early morning 
from those termini, and they were compelled to start all the cars from 
the present дерд ‘аё Stoke, and thus they had to run a very considerable 
amount of dead milesge in the course of a year. It was really a very 
tericu item, and represented in round figures, in wages and loss of 
electrical energy, something like £1,000 a ne There were many 
other inconveniences which were inseparable from the working of 
only a part of а large system. They would bear in mind that the 
whole of the engin g staff and the offices for the purposesof adminis- 
tration had been appointed with a view of running not a smell system, 
but a very extensive system, and therefore the standing charges of 
the undertaking were ont of proportion to its earning ca . 
Therefore it was of the utmost importance that they should com- 


had paid to the North Staffordshire Tramways Company 
interests in thecompany. The expenditure on the North Staffordshire 
Tramways Co. represented something like £220,000, which worked out at 
sometbing like £34,000 a mile. Bat the whole capital of the under- 
teking would be under £600,000. Asthe company would have over 
90 miles of line, the average cf the whole und g would be less 
than £20,0CO a mile, so that at present they had to earn dividends on 
a large proportion of capital which was not relatively as productive as 
it would become later on. The directors there had made the best 


carried out without any interference with the traffic. On May 16th 
the steam cars were sent out in the morning, and by 12 o'clock noon 
they were all replaced by electric cars without the slightest inter- 
ference with the traffic. Since the conversion of the North 
Staffordshire tramways to electric traction there had been 
pts, and as additional 
feeders to the line were opened, it was anticipated that the increase 
would be far larger than it had been. To put the result of the year’s 
working in a few words, he might say they bad earned a dividend on 
half the capital which had been employed, although they had worked 
less tban one-third of the total system, and bad worked that under 
very disadvantageous circumstances. He thought the results of the 
working, so far, could be taken asa favourable augury for the future. 
He might add that they had carried 51 millions of passengers, so that 
the shareholders would readily perceive the great public service the 
company would be performing when the scheme was completed. 
They had now 48 cars running, and when those on order were 
delivered they would have 88 cars in regular operation. In con- 
c:usion, the chairman referred to the financial position of the com- 
pany, and said that the capital actually issued was £400,000. Inthe 
a ans it was stated that they would have to spend something 
ike £540,000 to complete the worke, and the board propored to raise 
the additional capital required by the issue of debenture stock. 

Mr. S. Man seconded the motion. 

Replying to questions, the OHAmtan said they were on good 
terms with the local authorities. They might without being too 
sanguine expect to complete all the works with the са A line 
between Newcastle and Stoke had been contemplated, but they were 
bound to proceed cautiously. 

The motion was then carried. 


Brompton and Kensington Electricity Supply 
Company. 


Тнв twelfth ordinary general meeeting of the above company was 
held on Thursday last week at Winchester House, Mr. Henry В. 
F 

The OHAIBMAM said: In moving the adoption of the report and 
accounts, there are one or two observations which, with your permis- . 
sion, I should like to make. The revenue account for the year, 
beyond showing more satisfactory progress than previ 


special 
a slight reduction in works” costs and total 
ing the enhanced price of fuel. I may mention also in passing, that 
both the number of lamps and the consumption of current have been 
larger than in any year, notwithstanding that the rate of 
increase in the number of customers was not so large as in 1898—a 


companies, that the appetite for electric light is growing. Turning 
to the capital account, you will notice that the expenditure for the 
year under review bas been the largest in any year except the first of 


the company's history. You will also notice that a large expenditure 
has been incurred in renewing macbinery and mains rendered obsolete 
FFF ss of invention. 

veris dires ban 5 be said 
reports our meetings for the p years, may to 
have culminated in 1899, at the close of 


ing an original 
of exbaustion, and £18,000 on account of antiquation, and whea 
further plant representing a cost of £6,000 has been similarly dealt 
with this year, it may be said that the renovation of our station will 
be practically complete. In order to provide the net cost of this 
lant, the directors propose, after calling upon the revenue ‘account 
or £4,500 as a current contribation for wear and tear, to appropriate 


of the amount remaining to be dealt with will be disposed 
of, and that sharehaiders may reasonably anticipate an enhanced 
to refer 


conveys ite nature and obj 
ciated with our area of supply. Another point you will notice in the 
is that we have abolished the office of managing director, 
which office has been diecharged for many years by Mr. P 
great relief of the directors. The fact is that our buildings 
complete. The buildings are completed, and 
eee ce ee 5 Д 
measure of su on part as an 
other arrangements. Of course, we shall still keep in 
works, and haps the rest of the board will see more 
works than they had done in the past. 
Mr. Lansa seconded the motion, and it was agreed 
A final dividend at the rate of 7 per cent.on the ordinary 
was agreed to, making, with the interim di , 6 per cent. for 


ar. 
dis W. R. Davies moved the re-election of Messrs. 
Page, as directors, and this was seconded by Mr. 
carried. Б 


Mr. Ртивси pro a he vote of thanks to the chairman 
agg and Шай, and this чы seconded by Mr Fr and 
agreed & | 
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ml жер vr fow erdera during the a e enn 
wn upon the g 6 g п 
lificulty in obtaining an uate 
increase the cost 


900-н P. plant bas been added during the year. 
amounting to 3,889 yards, and new distributing mains to 18,362 yards 
have been laid, the total length of mains now laid being over 106 - 
miles. The leaseof the offices and distributing station in 

The plant and 


у 

capital being required for the further development and extension of 
the company's works, the shareholders will be asked, at the гсш 
meeting, to pass a resolution autkorieing the directors to raise su 

capital as they may, from time to time, deem desirable in the interests 
of the company. The profit on the working for the year is 
£21,547 163. 6d., to which has to be added interest on deposit 
£589 Os. 6d., and the amount brought forward from last year, 
£3,275 9s. 7d., making a total of £25,412 6s. 7d. Out of this the 
interest on the debentures to December 31st, viz, £8,000, and an 
interim dividend at the rate of 6 per cent. per annum on the prefer- 
ence shares to June 90th, 1899, amounting to £7,476, has been paid, 


> — an 


ғ AB fF 
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six mon of the time 
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треги, че auus to be dealt with. The board propose to 


deal this amount as follows :— 
By payment of a dividend at the rate of 6 per cent. per 
annum on the preference shares for th half-year ending 
December 81st, 1899 oe oe oe ee ee £17,476 0 0 
Provision for specia! rebates is пе .. 1,000 0 0 
And to carry forward .. e" . 1460 6 7 
29,936 6 7 


The directors regret that their colleague, Mr. Roger de Q. Quincey, 
resigned his seat on the board during the year on account of age, 
and, in accordance with Article 76 of the articles of association, they 
have elected Sir W. H. Preece, K.0.B, F. R. B., to fill the vacancy. 
The retiring'director is the Right Hon. the Earl of Orawford, K. T., 


| recovered 
previously been written off as bad. The directors bave secured the 


ad premises, No. 4, Greenland Place, on a 21 years’ lease, ard 
the two Nos. 9 and 4, now communicate, and are well fitted 
with high-class machinery. Mr. P. H. Bastie, director, off.1s 

lf for re-election. 


^ 


The Direct Spanish Telegraph Company, Limited. 


Тив directors" report for the year ended December 31st, 1899, to be 
e at the general meeting on Tuesday, March 27th, reads as 
ws 


1st, 1899, as an interim dividend in respect of the half-year ended June 80th, 
The traffic receipts show a decrease of £6,853 9s. 8d., as compared with 
the year 1898 when they were exceptionally large owing to the Spanish-American 
war. The ordinary working expeoses are £495 7s. 1d. in excess of those for the 
ir 1898, On October llith, 1899, the Falmouth-Bilbao cable broke at a 

tance of about 200 knots from the English landing. It was promptly repaired 
by a cable ship of the Eastern Telegraph Company сп October 18th, 1899. The 
cost of these repairs, viz., £1,748 7s. 4d., has been taken from the reserve fund. 
The Marquis of Tweeddale, K.T., is the director retiring by rotation, and offers 
himself for re-election. The auditors, Messrs. Deloitte, Dever, Griffiths а Co., 
retire, and offer themselves for re-election. 


i 


The South London Electrie Supply Corporation. 


PERS UT general meeting of the shareholders of this com 
was held on uay last week at Winchester House, Old Bread 


station 
completed on November 28th last, so that 
energise in their en the whole network of 
from own machinery. It would be a matter of interest 

to them to know that with the exception of the delay in acq 
the land at the outset, the cen station had been erected an 
placed in tion and put to werk within 
ginally estimated; a result most satis- 
о, SETO шы (оке кышы (ню Work And ше соп- 
the engineering trade in this country. Some idea of the 
undertaking might be realised when he told them that it 
esigned and was now ready to supply electric current over 
a district approaching 4,000 acres, and they thought it matter of con- 
that they had been able to get work within such a short 
their original forecast. Up to date had not been able 
dust destractor for the purpose of steam, although 
been burning about 50 tons of ash-bin 
. The reason for that was that the contractors had not 
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trusted that the consumption of 
, and that they would obtain a.l the 
e destruction of refuse. They were 
ng with the Lambeth Vestry to supply them on and after 
25th with 100 tons daily a£ the upon price of 114d. per 
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ceptis of at this La pe $500 E эйресе ги the fifth 
ine, in course of would give a farther output of 


1,400 E. ., making a total of 4,200 m P.—ample for any requirements 
they might have for some time to come. The mains consisted of a 
network extending pretty well over the whole area of supply, and one 
of the most hopefal features of their business was that they were 
obtaining consumers from all parts of the parish, and not from one 
or two wealthy centres only. Although at this porod many sharo- 
holders might consider the revenue very small ia comparison with 
the capital outlay, it mast be remembered that the company was 
formed to erect as speedily as possible an electric light station for 
Lambeth, and to equip it right away with machinery and plant 
powerful enough to UD d сану for the requirements of 
the vast area he had allu to. These were the conditions 
under which the company was formed; it was not ccntem- 
plated to erect a station piecemeal and lay down machinery 
as required. The of those companies who had so pro- 
ceeded had been that they had always found themselves in 
great difficultios as their business expanded, owing to want of plant 
and insufficient room ia which to erect more. conditions of 
their existence safeguarded them against that great mistake, for, as 
he had said before, they had adequate plant to meet all requirements, 
во far as they could be seen, for some years. He ventured to say 
that no other station in this kingdom had succeeded in obtaining 
such a load, viz., over 25,000 lamps previous to the date of its first 
running its own machinery. Having referred to the dates at which 
other companies commenced the payment of dividend after their 
establishment, he ssid it must be remembered that they were in a 
neighbourhood where gas was sold at a remarkably low price. Every 
possible effort was being made to obtain business, and he was pleased 
to say steady progress was being made. They hoped soon to b3 able 
to reduce the price from 6d., provided the provisional order for that 
portion of the parish outside their order was obtained. That addi- 
tional area would enable them to increase their output so ag to justify 
them in reduciog their charges. 

Mr. J. T. ATHERTON seconded the motion, ani the report was 


adopted. 
Oa the re-election of the re directors coming forward, Oapt. 
de Bax was re-elected, but when Mr. Bennett Fitch, the other 
retiring director, was proposed, Mr. ATHBRTON nominated Mr. F. G. 
of Liverpool, in his stead. He explained that he did not 
oppose the re-election of Mr. Fitch on personal grounds, but asa 
large shareholder in the company he thought they wanted new blood 
on the board, so that a more spirited policy might be pursued. 
Mr. PRABSOX seconded Mr. 'в nomination. | 
Oa a show of hands Mr. Fitch was elected by 20 votes against 15 
for Mr. Leslie, whereupon Mr. Atherton demanded a poll.on behalf 
of the latter tleman. This was at once taken, with the result 
that Mr. Fi received 11,084 votes, and Mr. Leslie 22,874 
votes, Mr. Leslie, therefore, being elected. Mr. Atherton was 
also on to the board, receiving 23,934 in favour and only 130 
aga 


Davis & Timmins, Limited. 


Sm Hanny О. Manon presided on Wednesday last week at Win- 
chester House over the second general meeting of the shareholders of 
the above company, and, in moving the adoption of the report, said 
they woald all agree that it was eminently satisfactory. If anyone 
prospectus which was 
fo the public in February of TA теа, he thought he would 
come to the conclusion that Mr. Emile Davis and his co-managers 
had more than justified the statements made and tke hopes held out 
to the pablic. That must be y satisfactory to Mr. Davis, 
because, from his (the chairman’s) brief acquaintance with the com- 
pany, be knew full well the anxiety he felt to show the public that 
they were jostified in putting their m into the venture. The 
терор за very brief, and required very little comment from him. 
allowing £1,043 for depreciation of plant, machinery, pre- 
mises, o., they had made a net profit for the year of £9,400 17s. 44. 
They were obliged to place to the VVV 
р е of the prospectus, and the 
accountants had decided that £2,240 15s. 1d. was a fair amount 
to be apportioned as profit made previous to the formation 
of the present company, and therefore not available for dividend. 
On the other hand, certain expenses — interest to vendors from January 
Ist, stamp duties attendant on the formation of the eompany— 


‘amounting altogether to £786 14s. 1d., had been written off againet 


that preliminary profit, and the balance of £1,454 1s. had been placed 


pre 
to capital account, and practically that would form the foundation of 


a reserve fand. That left them with a balance of £7,160 2s. 3d. to 

of. They bad already paid the preference shareholders 
t dividend up to the end of June last, and had £6,387 1s. 81. 
remaining, which the directors to employ as follows :—The 
preference shareholders would receive their interest up to December 
31st, and they proposed to pay a dividend at the rate of 8 per cent. 
рс sanam оп the кашат пл the period саг which ct 
company been ín operation. ey proposed further to carry for- 
ward £1,520 to next account. Of course, they would understand 
that they could have placed the greater portion of that amount 
to a reserve fund, but they were opening a new factory, and 
extending their business, and they  tbought it better 
that they should keep as much money as possible imme- 
diately available as working capital. As to the balance-sheet they 
would see that at the end of the year there were some calis. 
They did not want the money, and did not press particularly for it, 
but he $ tell them that all the calls had since been paid. The 
bills payable were mostly on account of metal. The bills payable to 
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sundry creditors, which included many miscellaneous expenses, were 
about balanced by the sundry debtors on the other side of the account. 
The amount brought from the profit and loss account was £94,000. 
£75,130 8». 6d. stood against premises, goodwill, patents, &c., but 
that bad been reduced by the £1,454 1s., which he had already 
referred to. The stock, £5,867, mostly consisted of metal, although, 
of course, they were obliged to keep a certain amount of manufactured 
stock. He might mention that the materials were mostly metal rods, 
the valueof which had been taken below cost.and much under tbe present 
market value. The cash item of £22,143 16s. 3d. was a large and 
very satisfactory one. It consisted of profit made during the past year, 
and the money remaining unexpended would be required to complete 
the an hate for their new factory вой machinery. Passing to profit 
and Joss account, he might explain that the first two items included 
all the miscellsneous expenditure of the ccmpany, as, for instance, 
advertising, office expenses, postage, carriage, travelling, insurance, 
fuel and gas, the latter being a very heavy item on account of their 
gas engines. They bad allowed 71 per cent. depreciation on the 
plant, and that they would agree was quite sufficient, considering 
that it was modern and quite up-to-date piant, and that they em- 
ployed a special staff simply for the purpose of keeping the plant ia 
thorougbly efficient order. They had completed and despatched to 
Paris for the Exhibition a very handsome case filled with the manu- 
factures cf the company very artistically arranged. They had secured 
a good position for it, and trusted that the show would add to the 
reputation of the company. The shareholders would no doubt be 
anxious to know how they were getting on with their new factory. 
There had been a great difficulty in getting deliveries of iron and 
steel goods during the year, and a delay in the delivery of the girders 
required for the roof, and the weather һай been somewhat against 
them, but notwithstanding those drawbacks he thought they had made 
very fair. progress, the building now being covered in completely. 
For the equipment of the new factory they had made arrangements 
for the supply of the most important machinery and the delivery of 
that bad glready commenced, and as soon as the building was handed 
over to them by the architect the erection of the machinery would be 
proceeded with. If all went well they might reasonably hope to have 
the factory in full swing by the autumn, and perhaps sooner. Their 
freehold land at Wood Green was about 12 acres in extent, and had 
now been enclosed. The buildiog had been designed with a view to 
further extension. The present building was 166 feet by 90 feet, 
lighted by five bays giving a northern light. The engine house was 


OarrraL.—The ture on capital account during the year 
ended December gr) amounted to £138,766 188. 4d. Details 
of this outlay are given in the capital account No. III. 


RavzsUB.—The revenue for the year was 4187,88 1 
from which must be deducted the following items :— 
Expenses of generation and distribution. £69,478 15 11 
Rent, rates, taxes, general and special charges.. 90,4601 & 6 
Transfer to depreciation fund No. 1 82 s 81, 0 0 
Transfer to reserve fund vi 3 1,819 10 7 
— — 11339719 9 0 
Leaving.. oe LEE ee ee ee oe ee ee ee 63,974 1 1 
To which must be added the balance brought forward from 1898 83-1 18 6 
Making a total available revenue of .. “4 m . £67855 1 1 
Of this sum the following amounts have been distributed :— 
(a) Interest on debenture stuck for year ended 
December 8!st, 18-9 oa Ds .. £19,888 6 8 
(b) Interim dividend on £400,000 6 per cent. pre- 
ference shares, paid in July last on account 
of the distribution for the year 11,600 0 0 
— — 80,988 6 
Leaving for further distribution .. £86,492 14 5 


Your directors now recommend that the following dividends for 
the year ended December 31st, 1899, be deelared, subjset to the 
deduction of income-tax, to members registered in the books of the 
company on March Ist, 1900. 

Preference shares Nos. 1 to 40,000.—12s. per share, being a distribution for the 
year at the full rate of 6 percent. Of this sum бв. per share was paid on account 
in July last, and it is proposed that the balance of бв. per share be paid on 
March 16th, 1900. 

Ordinary shares, Nos. 40,001 to 100,000.—8s. per share, being a distribution at 
the rate of 4 per cent. for the year. It is proposed that this dividend be paid on 
March 16th, 1900. 

This will absorb £34,800 and leave a balance of £1,622 14s. 54. to 
be carried forward. It is proposed that the warrants for the 
respective dividends shall be posted on March 16th, 1900. The 
generation and distribution expenses for the year, including repairs 
and renewals, were 49°31 per cent. of the gross as compared 
with 36:1 per cent. for 1898, 81:3 per cent. for 1897, 34 per cent. for 
))) 8 

u the year ue to a у 
put having bosn epee аташ reduced rate of charge to the 
consumer. The following comparative statements show the position 
of the company as it was in 1892 and at subsequent periods. 


NUMBER or Customers AND Lamps COomwmROTED. 


Ме иса ее 
== Dec. 31st, 1892. Dec. 81«t, 1893. 


Number of customers being 


supplied ... ss ea s 242 1.050 2,740 
Number (equivalent) of Sc. p. | 
lamps connected .. i T | 


| 20,241 | 65,941  : 185,460 


On February 21st, 1900, there were 465,712 8-c.r. lamps (equivalent) applied for, out of which 444,361 were connected. 


Dec. 81st,1891. | Dec.81st, 1895. | Dec. Blat, 1896. | Dec. 31st, 1897. | Deo. 815%, 1898. | Dec. 81st, 1899. 


— . — M ÉÓÁá—— — —M ———— |————— | —— M a Ü——€—aÜü—Á— 


4,230 5908 | 6,822 7.414 8,788 


195,817 947,785 296,012 ER a 
| 


The B.O.T. unita sold for private 


lighting for the year 1899 were 7,446,708, as compared with 5,887,317 for 1898, 


ef 
| For the period For the year | For the year 
-_—— to ended ended 
| Dec. 81, 1892. , Dec. 81,1898. | Dec, 81, 1894. 
Gross revenue (after deducting £ s. d. £ в. d. £ s d. 
allowances to consumers) . 12450 5 4 89,662 17 9 69,863 19 8 
Net revenue available for de- | 
preciation, reserve fund, in- | 
terest on debenture stock and 
dividends . 500 (est.) | 16,940 14 10 | 84,865 2 6 


apart from the main building, and was 35 feet by 45 feet. They 
had still sufficient ground available to enable them at any 
future time to double or treble their working capacity. Their engine 
indicated 100 н р., and room had been left in the engine house for 
dup the motive power if necessary. All ould 
be driven by electric motors. The 
made on the premises. They had found it rather diffi 
year to execute the whole of their orders through the congestion of the 
traffic on the railways. and also the congestion of the iron and steel 
trades, and they had had so many orders that he had no doubt when 
the factory was opened they would have no difficulty in finding work 
for it. They had added upwards of 100 customers to their already 
extensive list during the past nine months. Last year's working was, 
he , the best on record, and the present war had put a 
certain amount of work in their way. They tried to broaden their 
basis as much as possible, so as поё to depend on any one industry. 
They had every reason to anticipate a prosperous career for the 


company. 
. E. Davis seconded the motion, and it was agreed to. 


The City of London Electric Lighting Company, 
Limited. 


An abstract of the directors’ report appeared in our issue of 
March Ө; we now give it in fall :— 
Your directors beg to submit their and а statement of 


эшене year ended December 31st, 1899, as certified by the 


STATEMENT OF Іксомв A8 SHOWN IN THE AUDITED BrATRMENTS OF Accounts ISSUED BY THE COMPANY. 
"S ME 5 " 


For the year For the year For the zeae For the year | For ES теат 
ended ended ende end | епа 

Dec. 81, 1895. Dec. 81, 1896. Dec. 81, 1897. Dec. 31, 1808. | Dec. 31, 1899. 
£ “ва £ sa| £ sd 2 a4: £ ва. 

106,999 17 2 ! 146,946 14 7 175,792 18 3 175,607 15 8 187,258 16 1 

59,100 5 11 85,701 8 8 | 107,550 9 4 97,842 1 6 87,823 18 2 


— —— 


DmEPBRECIATION лир RusERvE Funvs.—The statu provision foe 
these funde, in accordance with the City of London сс t- 
ing Act, 1893, has been made, of which £23,349 10s. 7d. have been 
set aside out of revenue. The directors are moting a Bill in 
Parliament for the ровара оту acquisition certain properties, 
Baan nara ocelot tn ey sgn 

on, or company o statutory o ons, 
as to ds provision of depreciation and reserva Funds, imposing in lieu 
thereof, no larger obligations than are imposed on other companies 
who have to keep their accounts in the form required by Board of 


The approval of the Board of Trade has been received to the comt- 
pany's system of continuous current and to the alteration of standard 
ressure. The additional buildings and plant are rapidly approach- 
liz completion, and the alteration of consumers’ fittings to adapt 
"Your directors regret that this ovmpany’s Opposition to the appli 
our company’s op п e appli- 
cations has been unsuooessful The АДБ тава in connection 
therewith, amounting to -£3,645 194 9d., the balance of suspense 
account, £4,260 14s. 3d., and replacements, &., £3,647 14s. 34., have 
been written off out of the balance of premiums. In accordance 
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with the articles of association, two of their number, Sir David 
Lionel Balomons, Bart., and Mr. Philip Debell Tuckett now retire, 
and being eligible, offer themselves for re-election. Mesers. W. H. 
Pannell & Oo. the auditors, retire, and being eligible, offer themselves 
for re-election. 


been 
у of the Ойу of London. It 
was not his intention to weary them with the history of the company 
mor with the application of the Oharing Oross Oompany to supply 
current within the City limits, or with the Board of Trade ing 
which followed, or the passage of the Bill through Parliament, for not 
only were those facts known to them, but the board had sent round a 
circular to every shareholder giving details, and, as they knew, the 
directors had at every step atedfastly opposed, and they thought 
righteously opposed, any attempt on the part of a competing 
company to come witbin the City area, and they had done that 
entirely in the interests of the shareholders. They had failed, but 
they trusted that their case baving been shown, that some good at 
all events would come, and that the public in the end would come 
over to their side. The directors also made an offer to sell the Oor- 
their undertaking, but 16 was declined, so that they felt that 
everything had been done on their part to protect and guard their 
interests. That the Corporation had broken their pledges when the 
contracts were made no man in his senses could possibly doubt, and 
if any further proof of that was required, it was that they were 
defending an action in the High Oourt where they had asked that 
the contracts should be declared valid. The fact that the р 
tion relied on was that certain members of Corporation held 
iu & certain company or companies, but they, as the City of London 
Bl. ctric Lighting Oompany, clearly could not prevent any members 
of the public or the Oorporation holding any particular shares. 
The contention of the Corporation was eo unfair, that they 
might borrow money from the Bank of England, and 
refuse to refand the money on the d that a member of the 
Oorporation held bank stock. In if the Oourts eventually 
upheld the view that the ration was right and that the con- 
tracts were void, further on would become ne to enable 
municipal business to be possible. There had been another action 
between them and tbe Corporation—of a friendly character, so to 
speak—to interpret certain words in the contracts on which there 
wow s doubts. 5 ns ome е ger ie ner pg PaL 
e company's favour, and the ration an ap 
not be heard until after the question of the validity of 
the contracts had been decided, and it was to be hoped that would 
come on very shortly. He had always told them that the policy of 
the board had been to reduce the price of electric y to customers 
as quickly as they could afford to do so, but under the circumstances of 
threatened competition they had no alternative but to reduce the price 
to that on a par with, or below even, that of the competing company. 
This was forced upon the board, and now. electric energy was 
supplied cheaper in the Ойу of London than in any other 
Oertain difficulties bad arisen from that course. They bad a 
decreased revenue and the same amount of work done, while they 
had also an enormous demand: Making a comparison between the 
period of 1899, when the price was lowered, and the corresponding 
, the additional increase in applications worked out at 19,000 
ps, and that increase continued. This put a tremendous strain 
not only on the engineers’ steff but also on the g station, 


panies. 
technical staff to prevent such occurrences in the future. They 
would see also that the percentage of generation and distribution 
expenses to gross в considerably exceeded that of the previous 
year, but that d clearly understand must be the case from 
the ks he had made, but the year they were now passing 
through those figures ought to be greatly modified in their favour, 
because unless any unforeseen misfortune pursued them the coal 
trouble would be less ; they would have a much larger output, and 
the standard charges would remain practically what they were 
inet year. Consequently, in the ordinary course of things their gross 
return should be considerably larger, and tbe net return should also 
advance in the same way. Every year the board had made provision 
in advance for 60,000 lamps to meet the coming winter load. 
Machinery could not be put in in a day, and they oould not get 
deliveries without ordering considerably in advance, and they had, 
therefore, thought it advisable to look one year ahead in all their 
for the central station. But the contractors had almost 
bly failed to deliver to time, and in many instances they had 
been 18 months or more behind. If the inérease, owing to the 
decrease in the price per unit, went on, as it appeared likely to do, 
they would have to order from 75,000 to 100,000 lamps in advance 
one year in order to be sure that they could supply without any 
pressure when the time arrived. The equi ¢ namber of 
8-с.Р. lamps connected by the company was 468,831, and the number 
awaiting connection 22,000. The capital expenditure had exceeded 


the capital subscribed by £119,456 0s. 10d., and this was absolutely 
necessary, for it would never have done for the demand to have 
exceeded the supply. The directors had decided, therefore, to issue 
the remaining authorised shares—some 20,000 ín number— pro rata 


in accordance with their holdings, to the preference and ordinary 


shareholders at par. The accounts had been treated as in previous 
years. Part of the depreciation had been taken out of the premium 
fand. They laboured under one disadvantage, as Parliament had 
imposed upon them the necessity of keeping their reserve fund in 
securities outside the business of the company, a condition which, he 
believed, did not exist in any other company. It would be a very 
big advantage to be able to make use of their reserve fund in their 
own business, and that was what their Bill now sought to bring about. 
They considered themselves justified in declaring a dividend of 4 
per oent, but «s he had already pointed ont, over-spent capital 
would be replaced out of that issue of shares. Last year 
the premium fand was debited with £27,307, and this 
with £19,718 8s. 2d. He might point out that that they 

had exceptional se in connection with the Oh Oross 
order, which they had ded to wipe out of suspense account, and 
they also supplied during the best portion of the year at a much 
less figure than before, while the question of coal bad made a dif- 
ference to their profits. Turning to the accounts, the chairman 
ointed out that Nos. I. and II. accounte—statements of share and 
oan capital—were the same. In No. III. capital account there was 
a large increase in mains due to increased demands. Wiring, motors, 
&c., was £2,000 more, which showed that the public was taking 
advantage of the policy the board had ted. The increase in 


passed 

very stormy time, and it might be a long way ahead before 
they had calm. It was only right therefore that they 
should know what was чы to happen ш the 
future. Their chief engineer, Mr. ө, had made an exhaustive 
report to the board, showing that when all their mac on order 
had been erected they would be able to connect 824,500 odd lamps on 
their mains. They would draw a distinction between supply and 
connect, because they did not supply them all at once. wently, 
they would be able to connect many thousand more lamps, and if the 
demand went on increasing it would not matter, because it did not 
signify how much their capital increased so long as they were able to 
earn а proper return upon it. The DOM ‘ae company would start 
at an enormous disadvantage, and must have a capital far larger than 
theirs to give the same output. They purchased the greater of 
their central station site at an exceedingly moderate figure, and their 
machinery and metals were purcbased when they were much cheaper 
than at present. Copper for a very large portion of their mains was 
purchased at а time when copper was only £40 а ton, and now it was 
approximately £80 a ton, and their iron pipes cost from 20 
to 25 per cent. below the price at the present time. Their 
station was close to their works, and, therefore, the distribution 
losses were not unreasonable. The Obaring Oross Company little 
realised the difficulties it would have to contend with, and the 
directors believe that the attempt of that company to compete suo- 
cessfully with them was foredoomed to failure. Some of their 
directors had said that the Oharing Огова сошрапу would have a 
very great point in their favour, as they would be able to have the 
most efficient and modern machinery, whilst that of the City Oom- 
pany was out of date. Such an argument he entirely traversed, 
because their machinery was neither antiquated nor out of date. 
Iadeed, every day such types were being erected in various parts of 
England and abroad, showing that it was a system which would pay. 
But the City Company did not give only one type of current, for they 
had the alternating and continuous systems. With regard to price, the 
last six months’ working had shown that an all-round maximum 444. 
rate for lighting purposes did not pay, and the board had cousidered 
the best method of dealing with that, so that the earning power of 
the very rg иц become more profitable. Their customers might 
be divided into two classes—those who used their lamps for а very 
short period and those who used them for a Jong period. They 
had come to the conclusion to adopt a scale of charges by which the 
price per Board of Trade unit became reduced according to the time 
that the lamp was in use, and this would encoursge the long-hour 
consumer. 

Mr. Ово. Hanan, in seconding the motion, ssid that while their 
position was bad, there was no reason to despair. They now com- 
manded the greatest city in the world, as regarded its lighting, and 
his reason for saying they commanded it was this: The chairman 
had gone into figures, and he thought they might take it for granted 
tbat their site in tbe City was bought cheaper than the site of the 
Charing Cross Company would be bought outside the City. The 
Oharing Cross Company proposed to promote another company, with 
а capital of £800,000, but that was а ridiculous amount of money, 
because the work could not be done for that. Their site would cost 
more, and copper and machinery had risen in price, and although the 
City of London Company might have made mistakes, yet he thought 
it was impossible that the Oharing Cross Company could do the work 
for much less than a million and a half of money. He asked them if 
there was any chance of their getting that amount of money to compete 
with the City of London Company on ground they already fully covered. 
As regards price, the City Company could compete with them, and 
the oniy рова chance the Oharing Oross Com had was to say 
ther could givea betterlight. His answer would be, that they would 
be liable to the same difficulties that that company was. They would 
find just the same difficulties with plant and coal, and he would 
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safely ророму ши ишене Oharing Cross were able to compete 
with them the Cit pmpa моа bo abis bo my неу ке тарро 
a light which would be . If they thonght the board not 
— out their duties properly ке replaced, and he per- 
MM LN ешм ine те the worry; but if, on the 

Ба зо илише кич нй had done the best for 

aac Гура ыр оаа must supply them with more money to keep расе 
with brag Ba Many industrial concarns passed 


through fim es ше ае and р through, and he felt certain 
would be their case. 


Some discussion followed, the various speakers sym with 
the directors in the difficalties they had had to contend with. 

In reply, the OHAIRMAN said the board fully realised that there was 
competition, and also that should the Oharing Oross Company not 
come in, another company might. The interim dividend was 
not paid, because it was not earned, and it was impossible for the 
board to know what the new scale would be. 

The report was then adoped. 

On the motion of the Оналтвм^и, seconded by Мг. E. Lucas, it was 
resolved “that the company hereby approves the Bill as introduced 
into Parliament entitled ' A Bill to empower the City of London 
Electric Lighting Oompany, Limited, to acquire lands and work 
generating statione and for other purposes,’ subject to such additions, 
аи and variations as Parliament may think fit to make 

u.“ | 


Stock Exchange Notices.—The Stock Exchange Oom- 
mittee has appointed Wednesday, March 28th, a special settling day 
in :—British Electric Traction ompany, Limited—Farther issue of 
20,000 6 per cent. cumulative preference shares of £10 each, fully 


| paid, Nos. 90,001 to 110,000. Oastner-Kellner Alkali Company, 


mited—£150 000 44 per cent. first mortgage debenture stock, and 
bas ordered the same to be quoted in the Official List. 


Robey & Co.—The report of the directors for 1899 
states that, after writing off EG, 106 for depreciation, there remains 
a net profit of £36,860. Deduoting debenture interest and adding 
£351 brought forward, there is a balance of £30,256 available, from 
which the directors recommend a dividend of 6 cent, £16,699; 
toadd £11,000 to the reserve fund (increasing it фо £40 £40,000), and 
carry forward £2,557. 


Commercial Cable Company.—The accounts of this 
company for the year 1899 show that after paying dividends amount- 
ing to 8 per корасы $150,000 to reserve for insurance of stations, 
apparatus, and repair steamer, and transferring $350,000 to the 
reserve fund, there remains a balance of $228,063 to be carried 
3 At Deoember 91st, 1898, a balance of $404,462 was brought 
orward. 


The Hove Electric Lighting Company, Limited.— 
An extraordinary general meeting of this company was held on 
Thursday last week to a certain alterations in the articles so 
as to comply with Stock "Exchange requirements. 

Richmond Electric Light and Power Company, 
Limited. —The annual meetin this company was held at 
offices, Moorgate Oourt, E. O., on Monday, to pass the report and 
accounts. The proceedings were conducted in private. 


TRAFFIC RECEIPTS. 


Bisot pol and Fleetwood Tramroad for the week 
March 17th, 1900, were an 18. receipts for oorre 
Ferie 1809, £206 Du, 68. aggregate for hall-year jo date 1,001 Je N. 


The Bristel Tramways ‚ Limited, —The receipts tor the 
week ending March 16th, 1900, 12511 2s IId. ] corresponding 
period, 1899, £2,709 168. Od.; increase, й: 48 14%, | 


The Ону and Bouth Londen 
шщ March 18th, 1900, were p Pre di ate March у, TA i W. у 
5 Total rece тесари t 1 ; oorre- 
n 


riod, 1899, 2192,24 Miles open March 18th, 1900, 
st; March 19th ‚ 1899, 83 
Е, Dover Tramways.—The receipts for the 
March 17th, 1900, were "р . Id.; io asia о 
#141 188. Bd. ; decrease, £6 166. 4d. Total rece хасаа 10 
ding period, 1809, 81,671 192. 8 8 4140 ios Be 
pe Car miles run, 1900, 4,58 
. 4,858. Number of oars, 1900, 11; 1899, п. 
1 ʒ?; 8 
Friday; Mi March 16th, 1000, were as follows:—D. U. T. Oo, horse : 


| ditio, clactria cars, 
600 186. ол towel. 2 68 184. 84. 


1 D. U. T. 

T ai oa M NANI D. B. D. 
electro cars, | £600 je. 22. E : hon 
to date, 287,887 83. 104. ; $6 we gree А ‚1781 
= 1d.; noresse to т £2,649 148. е mileage work is 49 miles 
as against miles electrically, Des 

ыл ЛА ер Pii a er any 4 x 
и. T000, were Tramways. — The тесе! for the week ending 
March sth £587; week eK Berek 16th, 1809, £815; 


increase, Number of cars, 1900, 98; 1899, 15. Total recel 8 to date, 
1900, from yer Ist, 1899, а 185: ditto. 1899, from June 29th, 1 610,899. 
Miles of track open, 1900, 13 1899, 64. 


The 1 Overhead Bail Oom ~The f 
atapona, 1300 à Rallway Oo p ge —— «шая week са санав 
21 250. ; decrease, £29. Total Tocas in Чата 1 for oe halt your ta to date, 


The South Staffordshire Tram Tramways Company.—The гесе! for the week 
lis od. агац March 2 1900, were 2646 91. Jod.; March 171d, 1899, 2615 
14s. R De. 5d. last year, 26,550 


STOCKS AND SHARES. 


| Wednesday Evening. 
Wiru the release of a good deal of public money that had been locked 
up temporarily in applications for the National War Loan, the money 
market has become alightly easier than it was when we wrote a week 
ago. This, however, has not tended to encourage Stock Exchange 
business to any extent, and the prophets who foretold that 
disappointed applicants for “Khakis” would turn their atten- 
tion and their money to the markets of Oapel Court are looking rather 


unhsppy at the failure of the prognostications to prove correct, up to 
the present, at all events. 


But the electric lighting market has not much to grumble about! 
A good many shares are now changing hands every day, and although 
prices show but trifling alterations on the week, the variations are in 
each case upwards. City of London are again to the fore. It is a 
remarkable fact that the price of these shares is frequently widely 
different on one side of the market in the Stock Exchange to what it 
ison the other. For instance, a broker who wanted to deal in “City 
lights” was told by one dealer on Tuesday that the price was 98 to 
103, and by another on the opposite side of the market that it was 
10} to 104. In this case the quotations obviously admitted of profit- 
able arbitrage dealings by a shrewd broker. A good deal of curiosity 
is manifested as to when the new issue of capital, foreshadowed in 
the company’s report, will be made. 

Metropolitans are being inquired for, a steady stream cf small 
orders to buy being a feature of the market. The price of the shares 
is now comparatively low, and considering that the company made 
nearly £12,000 more profit in 1899 than it did in the preceding year, 
the pessimists certainly do not have it all their own way when they 
draw gloomy pictures of the Metropolitan's future from the fact that 
about a quarter of a million sterling in new capital has been neces- 
sitated by the erection of the new works. The 3j per cent. mort- 
gage Debenture stock has risen a point. London Electric Prefer- 
ence are also higher, although, of course, no dividend is to be paid 
on the Ordinary shares. A profit of £25,412 was made for 1899, and 
the extra plant ordered by the company two years ago should now be 
practically all laid. Shareholders must not be surprised, how- 
ever, if the denomination of their shares F 
change. 

City and South London Ordinary has again risen two points, 
making 5j in the past fortnight. The Moorgate Street Extension 
has come as a boon and a blessing to stockholders. The directorate 
have other irons in the fire, which, we trust, may be equally satisfac- 
tory. The subway at London Bridge, joining the City and South 
London with the Brighton Railway, the arrangements for meeting 
traffic from the Waterloo and City Oompany at the Bank, and other 
connections with the Great Northern at Old Street, to say nothing 
of the Baker Street and Waterloo line at the Elephant and Castle, 
should all help to b:ing the pioneer company into that state of 
prosperity which it richly deserves. Some of these schemes are only 
projected, but the more important connections are all being hastened 
forward. The stccks and shares of the Waterloo and City and the 
Oentral London show no quotable change. 


In the manufacturing section Oallender Oable Oonstruetion are 
up 3, and are likely to experience a steady advance for some time to 
come, in our opinion. By the way, we really think it is quite time 
that the Stock Exchange Committee stopped quoting Greenwood and 
Batley Preference as 10 to 12.“ This has been going on for the past 
three or four weeks, and the odds are too long to last for ever. 


Indo-European shows a rise of £3 per share, consequent upon the 
extension of the company's Rassian concession for another 20 years, 
to which we drew attention last week. The African stocks are very 
quiet, and astern O.;dinary at 1574 does not look expensive. 
Readers of ours who bought Anglo-American Preferred on our ad vice 
some weeks ago, can now secure a substantial profit, but we would 
advise them to keep the stock, as it will probably go to 120. Com- 
mercial Oable 4 per cent. Debenture stock is being bought by 
investors, 

British Electric Traction new Preference are not to settle, after 
all, forthe present. A special settlement was announced, but is now 
withdrawn. The Ordinary are quiet, and not very much basiness has 
been transacted in the shares this week. 

The interests of the electric supply companies are not likely to 
suffer from the fact that one cf the new members just elected to the 
Stock Exchange Committee is a broker whose name is widely known 
in connection with the Brash Electrical and its kindred companies. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Stock (бане Closing i done 
Present or Dividends for - uring 
NAMB, u i А week 
Issus, ix ud the last three years, | NMurch di. | March et, March dien 
1897. | 1898. | 1899. Highest. Lowest 
110,900 | African Direct Telegraph, 4 95 Debs. - oes „ | 100 | ... nes ... | 99 —103 99 —103 e А 
25,000 | Amazon Telegraph, shares 10 | ... * * 3 — 4 3 — 4 
125, 000 Do. do. 5 * Debs. 4$ Nos. 1 to 1, ,250 Red, 100 8а .. | 85 — 90 85 — 90 
875,520 | Anglo-American Telegraph  ... а „ Stock 8 £3 9s| 73/6 63 — 66 63 — 66 64 s 
8,062,240 Do. ч 6% Prel. — .. ass . Stock 6 6 % |6 % 115 —116 116 —117 | 1168 | 1152 
8,062,240 Do. do. Deferred... TP ves „„ Stock 188. %/£1 76 14 — 144 144— 15 142 | 14} 
44, Chili Tel e, Nos 1 to 44,000 T] ber e 5 4 ee T 2— 8 2— 8 ne 400 
10,000, 000 Commercial Cable к $100 | 8 8 % 165 —175 165 —175 * о 
1,882,823] Do. do. Sterling 500 year 4 y 4 Deb. Stock Red. Stock 103 —105 [103 —105 105 | 104 
850 | Consolidated Telephone Construction and WEE HERR E^ 14 1 ee ass 
16,000 | Ouba Telegraph ... eec eee T - 7 8 9 — 10 9 — 10 
6,000 Do. 10 Ф Bub о җы: I 10 10 10 .. | 19 — 20 19 — 20 193 
12,981 | Direot E ane ene au Un ә? 1 4 je 59 4— 5 4— b 
6,000 10 95 Cum. Pref. 5 10 ae ; 9 — 10 9 — 10 
80,000 De: do: 44 % Debs. ay i T з 101—105% 101 —105% 
60, 71010 Direct United States Cable és ox] 30 [90% 1 BSS.) OY 114— 9 [1134-18 1144| 114 
120,000 | Direct West India ae а % Ф Reg. “Deb. ве sos - 99 —102 99 —102 - 
4,000,000 | Eastern Telegraph, Ord vu v .. Stock 7 „ 7 .. 155 —160 155 —160 1574 155 
1,795,000 Do. " dry Stock ЖЕ 4% | ЖИЛ с ois S. | 98 —101 98 —101 981 | 99 
1,482, 2681 Do. Mort. Deb. Stock Red. Stock 4 F „ |116 —121 116 —121 жа YT 
250,000 рр» шүү Australasia and China Telegraph 10 | 7 7% : 16 — 164 | 16 — 164 163 16j 
5 us. Gov. Bub.) Deb., 1900, red. ann. 
16,2001 { F 100 —103 100 —108 
64,4001 Do. do. Bearer, 1,060—8, 975, 4, 827—6, 400 | 100 5 100 —108 100 —108 75 ба 
820,000 EAM 4 % Deb. Stock „„ Stock 4 115 —120 [115 —120 1174 - 
astern and Bouth African Telegraph, 4 * Mort. Deb., = Kr 
800,000 Nos. 1 to 8,000, red. 1909 100 100 —1C3 100 —108 
200, 000 Do. 4% Reg. Mt. Debs. (Mauritius Bub. )1—8,000 | 25 | .. г 101 —10495 |101 —104% | ... n 
180,227 | Globe Telegraph and Trust % T 700 see oe | 10 | 44 875 114— 12 114— 12 lli | 113% 
180,042 Do. do. 6 Ф Prof. eee see eee 10 6 6 154— 16 154— 16 15735 15; 
150,000 | Great Northern Telegraph, of Ooponhagen.. ...  ..| 10 10 81 — 83 82 — 84 85 
Halifax and Bermuda Cable, ^ Ist Mort. Debs., 
86,300 within . 100 eer eee 99 —102 9з —102 .. 
17,000 x Telegraph e 10 % 10 % 50 — 64 64 — 5 58 
, uropean egra s.: eee eer TA — 08 
100,0001 London Platino-Brazilian n Telegra n, 6 Debs. eee ee 100 6 @ eee eee 104 —107 104 —107 ха eee 
72,680 | Montevideo Telephone, Limi ted, Ord. os. 1 to 73, 680 .. 1l. - sai 1— 4 i— А 
86,493 Do. таа Sch Pref., Nos. 1 to 86,409 14% 14 24 1— 1 i— 1 
490,000 | National Telephone, 1 to 490, Sie COME! ВЕТ 5 5 — 5 | 5— 53 Бб 
000 Do, 6 Ф Cum. lst Pref. ... соё 6. | 10 | Ө 6 6 14 — 15 14 — 15 
15,000 Do. 6 Y Cum. 2nd Pref. 10 | 6 6 6 14 — 16 14 — 16 
250,000 — 5 & Non-oum. Brd Pref., 1 to 250,000 | 5 5 5 6 51— 5 51— 53 541 |5 
1.829, 4711 83 % Deb. Steck Red. Stock 84 33 33 97 —100 97 —100 982 973 
171,504 | Oriental Telephone art lec., Nos. 1 to 171,504, fully paid 115 5 i— i— 1 ^ эз 
100,000!) Pacific and European es 4 [4 Guar. Debs., 1 to 1,000... | 100 | 4 ess 101 —104 |101 —104 ove 
11,839 Reuter's [III eee eee eee eee see 8 5 see 7 — 8 7 — 8 eee 
8,881 Submarine Oables Trust eee eee eee eer eee Cert. .. TI TT 126 —131 126 —131 eee eee 
58,000 | United River Plate Telephone abe 5 5 6 5 6 $$ a bi 44— 6} 4 | .. 
16,639 Do. ^ 6 Com Pref. Nos. 1—16, 639 B. n nat Hs — bi 4— 5} sus - 
179,947 Do. Debs. ... T s.. Stock) .. 103 —106 |108 —106 T 
200,0001| West African Telegraph, 5% De 100 % A 96 — 99 97 —100 ae 
80,008 | West сеен of America, Nos. 1—80, 000 and 58, 001—58, 008 ume * i— 1 1— 1 SD 
150,000 Do. do. 495 Debs., 1—1, 500 gua. by Brax. Sub. Tel. 100 | ... ses 100 —103 100 —108 ves 
889,731 | Western and Brazilian Telegraph 4 Y Deb. Stock Бей. ... Stock| ... А 100 —104 |100 —104 1101 see 
205,993 | Western Telegraph, Ltd., Nos. 1—205,998 . wea 1. 0^] . ж 14$— 15} | 14$— 15j 16 141 
75,000 Do. do. 5 % Debs. 2nd series, 1906 eee 100 ose eee eee 106 —109 106 —109 eee eae 
88,821 West India and Panama 8 eee eee eee eee 10 3 eer eer 3— lj $— 1j see eee 
84,568. Do. do. 6 Y Cum. lst Pref. ... 10 6 7 : 94— 9$ 4 — 94 | .. 
4,669 Do. do. do. 6 €, Cum. 2nd Pref. ... | 10 6 " ; 7— 8 7— 8 d ла 
0,000 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 | 5 iss 104 —107 104 —107 З sos 
6 eee D 100 —104 100 2104 eee eee 


186, 10010 Western Union of U.S. Telegraph, 6 % Ster. Bonds ... | 100 


ELECTRICITY SUPPLY COMPANIES. 


19,661 mpton ensington Elec. Lt. Sup., Ord., 101 to 19,761 6 — | 
000 do. 7% Oum. Pref... | 5 7 5 81— в 9% | 82] SH 
80,000 Charing Oross and Strand Electi icity Supply 5 7 8 v 9 9 — 10 xd 9 — 10 10 ; 
20,000 Do, ~e do. do. Nos. 80,001-—50,000 EFT "ЭА jas 9—10xd 9 — 10 | .. A: 
20,000 Do. do. aa 44 % Oum. Pref. B. ux ө +f 53— 6 BA— 6. | „ M 
84,000 *Obeles Hlectrioity Supply, Ord. 5 6 6 6 7 — 7 — | (> 2 
100,000 do. do. b Deb. Stock Red... took 44 .. 110 —112 110 —112 : 
ону of ‘London Electric Lighting, Ord. 40, 001—100,00 ... 10 10 Ф | 6 4% 91— 1 91— 10h 103 

40,000 Do. 6 % Oum. Pref., 1 to 40,000 10 6% | 6 — |18—14 12 — 14 
400,000 Do. 5% Deb. Stock, Scrip. (iss. at £115) all paid 5 122 —127 122 —127 


40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 nil “ 4% | 94— 103 


20,000 m. do. do. 6% ‚ 40,001—60,000 10 6 % | 6 121— 184 121— 184 184 | 188 
200,000 44% Deb. Stock, Prov. Certs (all paid) Rd. £s. le "Mac | ads T .. 109—112 109 — 112 110 
26,100 Bananen Blec. Oorp., Ord. Shares - 5157. 17 з» 44— 6} 43— 5} | бе 
110,000 | London Electric Supply Corporation, Limited, Ord. e| $9] ow sse ie 1g— 2} 1g— 2} 2 | 11 
48,050 A. — do. 6% Pref. | 5. 6 x.. 4— 5 43— 5 63 
100,000 do. 4% lst Mt. Db. Stock Rd. Stock .. поо —102 (100—102 |. |... 
62,500 Metropsitan Шеше Supply, 101 to 62,500 „ „„ 10 6 Y 6 |5% | 184— 144 |184— 144xd) 148 143 
22,600 Nos. 62,501 to 85,000 . 10/12. né ve | 184— 14} | 134— 144ха (m 
220,000i Do. 44% First Mortgage Debenture Stock | ... | 4% |... 114 —117 114—117 |... | 
125,000 Do. 34 % Mort. Deb. uar Red. . .. Stock ^ .. | 95 — 97 | 96 — 98 m] 
6,452 Ñ Hill Electric Lighting 26^ cd 20: 8 695, | 7 154— 161xd| 154— lejxd |. 
81,980 | 8%. James's and Pall Mall oe Light, Ord 5 14495 [144% |144 144— 154 14 — 16 14H 
20,000 Do. do. 7% Pref., 20,081 to 40,080 | 5 7 7 7 M | 84— 94 84— 94 94 
65,000 | South London Electricity Supply, Ord. г ivi . eas е 34 — 4 $8$— 4 a T 32 
79,900 | Westminster Electric Supply, Ged., 101 to 80,000 . 5 12 F 12 & |13 Y 131 — 14 134— 144 144 14 
е Babject to Founder's 8 : ¢ Quotations on Liverpool Stock Exchange, 
Blese otherwise all shares Geferred share ered м 
К Dividends wacked TII MANNI. —— of ene yous к the Uns pest vi the mesh — 
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SHARE LIST OF ELEOTRICAL OOMPANIES—OCewtwed, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


65,000 RE a shares, Nos. 1—65,000 ... bse са 1110 Ф ... i6 21— 8} 2),— 8} ous 
90,000 4% Ist Mort. Deb. Stock Red. 59 e. (Stock ... |... wo. | 97 —102 97 —103 aes өөө 
80,000 British ‘Blectric Traction $3 as МЮ. S6 6 .. 17 — 18 17 — 18 174 | 174 
30,000 Do. do. 6 Oum. Pref. 80,001—60,000 10 .. sii . 13 — 18j | 18 — 183 133 | 18 
200,000 Do. do. б Р Debenture Stock eee Stock eee eos TI 126 — 129 126 — 129 TII eve 
45,0001 |t British Electric Works Co., Ord. £1 shares, 50,001—95,000 | ... | .. us Pus H— № m 1 ве -— 
50,000 |t Ds do. 6 % Cum. Pref., 1— 50, o“. 275 a 1 1 iss ses 
600. It do. 41 % lat Mort. Deb. ..|100  .. e" .. | 99 —101 99 —101 ee 
40,000 British Insulated 3 Nos. 1 to 40, 000 885 a. .. 20 | 11 — 12 11 — 12 Stu 
27, 500 do. 6 Саш. Pref. Nos. 1 to 27, 500 . 5 |... TA iss 52— 601 6 — 4e 
90,000 Bri Eleol. Enging., Ord., 1 to 90,000  ... ies T 8| 8 $ 5 @ T" lj— 3i l$— M ы 
90,000 Non-cum. 6 95 Pref., 1 to 90,000 2| 6 6 ssi 2 284^ З 
125,000} De. do. Perp. Deb. Stock Stock ‚© .. 108 —118 |108 —118 ove GREC 
50,000 Do. do. 2nd Deb. Stock Red.. Stock) ... -— .. |102 —106  |102 —106 |... K 
30,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... : 124% 15 . 14 — 16 144— 154 | 124. 
20,000 Do. do. 5% Cum. Pref. i ВЯ е 51— 6 51— 6 ^U € 
90,000 Do. do. 44 95 1st Mort. Deb. Btock Red. Tt ses — .. 111 —115 111 —116 54 * p 
218,533 | Central London Railway, Shares ОИ е | ua Ds 580 92 — 10} 9£— 10} 104 47348 
61,088 Do. do, Pref. half-shares us ej 5] ss M . | 4— 5$) | 4— i sae (8 
71,447 Do. do. Def. do. s ans wae 5 |... bi TT 43— 65} 4d — "iX. 
855,000 | City and South London Railway  .. 1: stock 139) 24%] 159 64 вв | 6s — oe | i6 М 
87,000 | Do. do. Ord. shares, Nos. 23,501 to 60,000 £5 10s. pd. 10 | .. ose -" m 54 &— 6b | ...*. a 
82,008 . Oo., Mos, 1 to a ws, nn: Debs, 3 К 8| .. — ses 4 8)— ^4 P p , 
5% 1st Mort. to aS БЕ 
100,000 2100, and 901 to 11, 000 ot £50 Red. eee eee eee TII 98 —101 98 101 - po 
99,261 | Edison & Swan Utd. El. Igt., „A shares, £8 pd. 1t0 99, 281 5 6 & 6 7 vi 2— 2j 3 — 4 ha. 
17,189 Do. do. do, “А” Shares, 01—017, 189 5,6 6 8$— 4 84— EA 
844,028 Do. do. do. 4 % Deb. Stock Red. 100 | ... M 98 — 95 98 — 96 
112,100 | Electric Construction, 1 to 113,100 ... aes "m 2| 6 7 6 @ 72 24— 27 24— 
25,000 Do. do. 7 Cum. Pref., 1 to 25, 000 eos 2 7 7 eee 23— 8i 232 — 
.140,800 Do. do. 495 Perp. Mn Deb. Stock „. (Stock) ... a .. |10$ —107 [104—107 
91,196 | Elmore’s y s ое Sim 1 to 70,000 ... see 2j ... - nn i— f — Í 
9,6001 | Greenwood & Batley, 7 Y Pref., 1 to ‘9,600 ..| 10| 7 7 . | 10 — 12 JO — 13 
80,000 is (W. „ 225 Works ‚Ом. b sés oes 5 | 13 14 .. | 184— l4jxd| 13j— 14} 
. 12, 000 ie is 5, 7 7 oa bj— 5 xd 54— öf ` 
50,000 Do. ert. Deb. Stock... Stock 4j i .. 110 —114 110 —114 ( 
50,000 и Барри, Gates. Percha ker Tela УР Dh Works ..| 10 |10 10 DP. . | 31 — 22 31 — 38 
800,000 do. do. Ist Mort. Debe. | 100 | ... was .. |LOL —105 [101 —106 
87,600 ита Overhead Railway, Ord. eee eve ove eee 10 84 2i 88% 83 P 8 S 
10,000 do. Pref., £10 paid eee eee 10 5 5 5 y^ 12i — 18} 13 == 
87,850 | Telegraph Oonstruction and Maintenance . .. 132 15 15 16 %| 86 — 40 xd| 86 — 40 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1, 500 Red. 1900 .. | 100] ... ii ... |102 —106 103 —106 
20,000 | Telegraph W Ord. Nos. 1 to 20,000 iss 5 | ... - : 9 — 10 9 — 10 
20,000 Do. do. 656% Om. Prf. Nos. 1 to 20,000 ... 5 | ... 5i— 6 51— 6 
540,000: | Waterloo and City Railway, Ord. Stock жө .. 100 8 * 3 v 101 —104 |101 —104 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully рај. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £5 (full d) 8—1 Kensin n and Knightebri Electric h Ordinary Shares £5 
Brompton аза Kensington, 6j E Debentures of £ 00, зи. 12-18 ; 1st терр Oamaladdes6 5% 48 Si T$ —8. ied 
National Electrio Free Wiri ng, 1 пры, 103105 Dividend, 1899, on Ordinary 8 
Oldham, Ashton, and Hyde E de (210 95 Ord., 17 "a Kidderminster and District Electrio, Pref. (46 pd.), 6—64. 
do. Pret. (£10 pd.), 101—106; *T, Parker, £10 (fully paid), 18. 
Smithfield Market Electric, 3—8. 
| * From Birmingham Bhare List. Башк тз ог босая 4 рег саше Папшгу дош 1990) 


CHEMICALS, &о. This week. | Last week | Inc. or Deo 
| g Copper Sheet So es .. per ton £-8 10 gtg 10s. Ince. > 
a MN ee >v .. рег сті. | 5/- 5/- 9 ». Rod * - „+. per ton £68 10 £FH 105. inc. 
s es ee .. рег сті. 22/- 22/- е „ (Electrolytic), Bars .. per ton £85 £85 sa 
& „ Охайо. өө e+ per оті. B2/- 82/- oe e » s Sheets.. per ton £04 £94 . 
6 y Sulphuric es ee e+ per owt. 5 / 5/8 «t е + s Rod .. рег ton £88 18 
a Ammoniac, Bal per owt. 40/- 40/- 30 ^ » * Н.О, wire per lb, 10d. 10d. еә 
а Ammonia, Muriate (orystal) . per ton £29 £29 f Ebonite Rod ee T „ per lb, 8/- 8/- # в» 
per ton £27 £27 = 15 Bheet .. e .. per Ib, 5/- 6/- - 
^ Bleachin powder ee e+ рег ton £7 £7 - n German Bilver Wire «+ per lb, 1/6 1/6 - 
a Bisulphi e ot еа ee ee per ton £15 £16 „ТҮ. А Gutta-percha, fine .* .. рег lb. 8/- Bl “* 
a Borax - .. per ton #16 10 £16 10 е6 h India-rubber, Para fine „ perlb, | 4/4 (01/44 4/34 zd. ine. 
а моз 0 d, ee „ per gal. 77 7/- ee f Iron, Charcoal Sheets per ton £18 #19 os 
өө .. per gal. | 5/6 5/6 on | € » Pig (Cleveland warrants) per ton 73/6 727 1s, 6d, ine. 
; Сор er e T e+ per ton 327 £25 £2 inc. 4 „ Forgings, according to . per ton From #11 | From #11 se 
a Lead, Nitrate өө «+ рег ton £25 £26 $e 1 ,„ ore heavy per ton | 70/- to 72/6 | 70/- to 72 6 os 
. " P p ее «+ рет ton —— 18 KE * „н Wire — No. 8. per ton £14 6 ai £14 5 se 
" erox e . ee IE er ton .* 6 15 6 to 
a Melbylated Bir „ erga. 2/9 2/9 E g Lead, English Ingot per ton .£1615 | 016176 deo. 
a E yo Bolvent (90 "/, at " Sheet .. +» per ton £18 £18 . we 
160° O per gal. 5/6 5/6 T n Mangan Wire No, 28.. per lb. 8/- 8/- - 
a Potash, Bichromate, in ‘casks... per Ib. 114, 41d. bd g Mercury „per bottle £9 12 6 £9 13 6 
a n Oaustic (75/80 % .. рег ton 424 *24 e? d Mica (in original cases), small per Ib. | 8d. to 9d. | 8d, to 9d. «t 
6 „ Bisulphate өө „ per ton £85 £85 - d „ * » medium per Ib. 1/9 to 2/9 | 1/9 to 2/9 - 
a Bhellao T T «+ рег owt, 68/. 68/- ө d n large per lb, | 8/8 to 7/8 | 8/8 to 7/8 = 
a Sulphate of Magnesia ee «+ per ton £4 10 £4 10 - p Phosphor Bronze, plain castings per lb, 1/1 to 1/4 1/1 to 1/4 ae 
a Sulphur, Sublimed Flowers .. per ton £6 €6 os р rol led bars & roda per Ib. 1/1 to 1/4 1/1 to 1/4 жг 
^ " ORTA - ++ per ton £5 10 £5 10 T p " rl'd str'p & sheet per lb, | From 1/3 | From 1/8 se 
.. рег ton £5 £5 - o Platinum - e+ per os, £8 12 £8 12 és 
= Boda, 98 Twhiie 70 S) „ рег ton 210 15 210 15 ee p Silicium Bronze Wire we per lb, | 10§d. to 1/- ора to 1/ Ф. 
а „ Orystals „ рег ton £8 £8 ai í Steel, Magnet, acc’d'g to deso'y n p. ton From £16 £40 on 
а „ Bichromate, casks ee per lb. | 811. 33, ee í Steel, Magnet, in bars .. £58 £58 ee 
METALS, &о. g Tin, block . - T „ рег ton ms ten лр. £8 dec. 
‚енн Wire, in ton lots.. per ton £224 £224 os @ „% fell .. T „ per lb, 1/9 e 
Sheet, in ton lots рег ton £191 £191 э n „ wire Nos. 1 to 18 .. per lb. 1/11 1/11 
: Babbitt's metal а ee £85 to 2165 | £85 to £165 T4 p White Anti - friction Metals— 
¢ Brass (rolled metal 2" to 12") ш Der b. Bd. 8d. T | “White Ant” brand £40 to £70 | £40 iH = ee 
е „ Tube (brazed) .. per lb, | 10d, 10d, aH į Yarns, Cotton, Sin » 101Ь, bundles е “ib. 842, zd. wh 
C y » (solid drawn) .. per lb, 9d. | 9d. - j „ Best Flax, 6 lea. .. per lb. 64. і. inc. 
c „ Wire, basis oe per lb, Std. | 8. | $5 j „n Hemp,8 ply. 101lbs. .. per lb, 441. 4 - 
c ‚ори Tubes (brazed) . .. per lb. 1114. HH. A Jj n Russian, 10 Ibs. per Ib. 54d. oid. at 
we (solid drawn) Per lb, 1144, 1144. Р = Jute, 180 lbs. rove «+ рег ton £15 10 | 10s. ine, 
_ Copper Bars (best selected) .. рег ton rd 10 Er 10s. inc. k Zino, Sheet (Vielle e Montagne bnd.) p. t. £27 ö nett. | "m А Dell. | ox 
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INSTITUTION OF ELEOTRICAL ENGINEERS. 


ON THE APPLICATIONS OF ELEOTRIOITY IN MEDICAL 
AND SURGIOAL PRAOTIOE. 


By H. Ln] Jonnas, M. D., Medical Offieer in charge of the Elec- 
trical Department in 8t. Bartholomew’s Hospital. 


(Paper read March 8th, 1900.) 


(Concluded from page 461.) 


Wr simple stimulation is required in the treatment of а case, the 
induction coil is probably the most convenient and cheap method of 


procuring it. The battery current has a superiority in certain ош 
VVV and quality of stimu 
tion; living tissues respond better to battery currents 
slowly increased and decreased than they do to the sudden jerks of 
the coil. The intense effect of the coil on the sensory nerves of the 
skin makes it difficult to use coil currents of sufficient strength to 


currents 
are sometimes used. The larger the currents the larger should be the 
electrodes. 


The measurement of induction coil currents presents difficulties which 
have not hitherto been sarmounted, and the h comparisons which 
are каз agers ha акы o millimetres at the side of the sliding 


very fine adjustment xr apum gap for measurement 
and regulation ? I have thougbt that in this way, using high voltages 
and small capacities, the disturbing factor of varying skin resistance 
would become comparatively unim t. 

Current from the Mains.— After its introduction into commerce the 
current of the electric lighting mains was quickly introduced into 
medical practice, and we mako large use of it in the Electrical 
Department of Bt. Bartholontew’s, which is connected with the mains 
of the pag es London Bilectric Lighting Oompany. The current 
impulses the alternating mains have physiological action 
resembling those of the induction coil—that is to say, the effect upon 
nerve and 5 а permanent contraction so long as 
the current is applied. it is superior to the induction coil in being 
а less violent stimulus to nerve and muscle by reason of the more 
even and gradual rise and fall of ite waves. currents can be 
borne than from the induction coil, and, judging m its effects in a 

series of cases, it appears to be more thoroug 


үер эш 

10 volts as an average), and indirectly we have y 
the уап patency n from the noise of eight or ten induction 
coils all vibrating and buzsing at once. chi mma easel rer 
noise during a afternoon was mosttrying. There is one marked 
difference in the effect of the current which limits its use, 
and that is, that, if applied in the ordinary manner through mois'ened 
electrodes to the surface of the skin, it has a uliar, disagreeable, 
barning ‹ ffect. The more thoroughly the skin is moistened, the less 
this is noticed, and when the current is conveyed to the patient 
through the medium of water, as in a bath, this disagreeable 
cutaneous effect diss entirely. Oonsequently a mode of treat- 
baths and the erp tre ги Ъвеп 
developed to a very considerable extent, th decided advantage 
to our patients, Large numbers of our cases are cases of ysis of 


| 
: 


with warm water, into w N plunges the 
of um for 9 

Tho current is m 

current can be used. Mani- 


kept warm during the applica- 
vocate 


essi 
In addition to small local baths 
the body, we have a large bath, in which the whole of the body is 
immersed ; and for general morbid conditions, as distinguished from 
bath with the induction-coil current, or better 
current of the mains, is an уреа А 
.useful contrivance. In that section of medical electricity w 


|: 
Ч. 
gE 
| 


comprehends general a dp paper for general systemic diseases 
—a field of work w 
—the electric bath is perhaps superior to any other mode of 
applying general electrification. The other modes of doing this are 
by the statical machine, or by the high frequency and high potential 
methods of Tesla and of D'Arsonval. The chief advan of both 
these latter methods is that the patient need not disrobe; but on the 
other hand, the electric bath has the great advantage that the cur- 
rents which are being used can be more readily measured and adjusted 
to suit individual needs. Ohanoe very decides the choice of 
one or other of these methods of gen fication. Whereas 
the sinusoidal current and the bath suits one medical man bəst, the 
other forms may be more convanient to the conditions of practice of 
another one. e electric bath, unfortunately, has been rather under 
a cloud during recent years, in this country at least, by reason of its 
association with those peculiar “massage” establishments which 
во thickly in London a few years ago. Now, however, 
most of these ents have disappeared, and one may venture 
to speak of the definite advantages of the electric bath without 
feeling that one’s words may reap in the columns of some 
ournal in association with advertirements of undesirable houses. At 
sig iy with the ei dal "given each ular 
u current, are "given year, cularl 
for у рык a ieri 
t can 


direct current bath, local or is usefal in the relief of gout, 
rheumatism, sprains, "bat : 
absorbent for the removal of fibrous adhesions or thi in or 
about the joints and limbs. It is also indicated in states, 
borne, as, foe 


stomach, which previously have been inaccessible to the sight, as well 
as for the illumination of more accessible parte, such as the throat, 
the ear, the nostrils, &c. 

The arrangements at Bt. Bartholomew’s for the distribution of our 
current from the mains consist of a transformer ta at intervals 
in its secondary winding, and led to a row of Dg screws, from 
which any volta ge, between à a volt and 50 volts, can be taken at 
will. The three rooms in which treatment is given are wired in three 
circuits, as for electric lighting, and the voltage required can be 
switched on to any of the three rooms from the transformer. Thns 
we have at command low voltage currents for galvano-cauteries and 
emall lamps, and higher voltage curr nts for applications to patients. 
We use 3 or 4 volts for cauteries, 8 or 10 for lamps, 10 to 20 for the 
baths. Several of our old sledge-pattern induction coils, with sliding 
secondaries, are now converted for use as subsidiary regulating 
devices for the baths. I cannot say much of the use of direct-current 
mains in medical practice from personal experience. Although I have 
been instrumental in connecting three places to the lighting mains, I 
have never been in touch with direct-carrent circuits. The use of the 
direct current from the mains for проста to patients, and for 
other applications requiring low vo is carried out either 
y by means of charging aocum 
using them, when disconnected, for the реза ос смесу means of 
shunt resistances. The latter method is to provide a resistance of 


different points by the 

of current in the shunt or patient's circait. ith shunt 

of suitable current ean be obtained for treatment, for 
vano-cauteries. In the latter case 


a horse-power, whenever 10 amperes are wanted. Possibly something 
like a step-down induction coil might be devised for heating cauteries 
off the direct-ourrent mains. One of the drawbacks of electric light 
supply is that those who have continuous current laid on cannot 

have alternating. Abd so a medical man residing ín a district sup- 
plied by direct current will have to generate any sinusoidal current 
needed by means of a motor dynamo. These instruments can be 
bought and are in use. On the other hand, a medical man supplied 


SHE aliornaNng эпе wil often sigh asd. Wih пе ha сай 


easily generate for himself a little continuous current. And here is 
а polas which perhaps might be worth the attention of this Society, 
viz, the contrivance of some simple rotary converter which 
could be attached to a lamp socket in a house supplied with 
alternating current, and which would give out contiuuoas current, 
ble accumulator from time totime. Not 
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its owner to stand over it and watch it, and that it woald not become 
over-heated nor make a great noise. 
The Statical Machine.—This form of apparatus—the first intro- 


largely employed, and Iam told that in New York alone there are 
less than three gaged in turnip eee 
ose who are 


can have no idea of the difference between small and e instru- 
ments of this kind. The effects produced by a large sta machine 
are most decided, and it is only necessary for one to them 


once to see that treatment 9 н is by no means a mere 


these cases it acts quickly and arida, кА It is dude 
o or musca 


is invariably a modified Holtz's, on this side it is the Wimshurst, 
which is considered the best. The marcan Hola аке чаш 
has been into a most beautiful instrument, and although it 


carrents to medical 
rance it is used a li The 
currente are taken from leads connected to the ends of the primary 
helix, and no secondary coil is ured. An indaction coil is generally 
used to charge the Leyden · j zr condensers of the system. The appli- 
cations are either by a-sort of spark or brush discharge from one 
M to the patient; or the patient lying on a couch is attached 

бо one pole, the other being connected to a sheet of metal under the 
is called the condenser bed. Finally the patient may 

in the actual helix connecting the jars, and his body thus 
made the seat of induced currents by auto- ond auction.“ Its chief 
ap ons have been as a mode of general electrification, but the 


Ozons. for овопе for medical 
pur is attracting a Tun much that these 
applications of cone are entirely new, as that the a tus is now 

safficiently improved to make its applications oma Bat 


png medical men at present so many fresh things to 
dle, that ozone, in its medical applications is, as it were, waiting 
until some one has time to attend to ít. The workers in medical elec- 


11 à all tha i ы азый 
erhaps the most stri еа 8 

medical work in recent times has been dus to the'Wiscoveries of Prof. 
Röntgen. The introduction of the X rays has revived very greatly 
the interest in medical electricity. 

The Roatgen-ray work makes a very considerable addition to the 
work done in our electrical department at Bt. Bartholomew's 
Hospital, as it is in almost daily use for of diagnosis in 
d but little attention to 

of diseases of the 


ly. But the 
ble doubt the 


being singularly beautiful in their results; but I have the idea that 
most of us are a little sated with X ray werk just now, so I shall a 
no more, except to refer to the extreme beauty of the fluorescent screen 
effects which are given by large static 


COAL ANALYSIS. 


moisture when this is carried out in a mortar. 
тисе муе оса! тав ас * 

reduced in a mortar as q у аз e put into a stoppered 

tube, the coal ground once in 

salphoric acid in vacuo 14:03 per cent; 


showing by the 0101 
VVV serves 
to indicate that the mortar is hard] le, allowing so much 


prior to 
the determination. : 

Volatile combustible matter ig determined by placing one grain of 
fresh undried powdered coal in a platinum crucible with a tightly 
fitting cover and heatiag for seven miantes over the fall flame of a 


It is objected that 
even non-coking coals suffer loes from rapid heating, but this is not 
"aTe is found that the of coke yielded by slow heating is 
t is found y slow 
increased over that produced when ce dn practised. Thus 
where a 7 minutes’ heating by a full Bunsen flame p 6778 per 
cent, of coke, in a certain instance a slow heating of 5 minutes in an 
inch flame and 5 minutes of full flame gave 72:88 per cent. of coke, 
while only 6771 per cent. was given when the coal was heated 
di minates ia the full flame and the same time over a blast. 


replace four of sulphur, the bt of ash is less than the 
oxygen our phur 
dt of mineral matter by five- hths 


the weight of the salphur. 
After all it is not quite fair to include the sulphur in the ash. Buiphur 
ff ferric oxide 


solid. 
Carbon.— This is determined by taking the difference between 
the coke and ash. 


oxide 
of sodium carbonate in a platinum dish of 
100 oc. capacity. The magnesium oxide ought to be of the light 


porous variety. 
The dish is heated over 


Hi 


Г 
pf 


| 


| 
i 

5 

| 
T 
| 
i 
HE 


4 
3 

8 

Д 
| 
ar 
EE 
4: 
ji 
al. 


vol. 40 No. 1,165, Manon 28, 1900.] 


THE ELECTRICAL REVIEW. 


505 


concentrated hydrochloric azid, or 8 сс. of 8 per cent. diluted acid. 
The mixture is then boiled to expel the bromine, and to the hot solu- 
tion is added, drop by drop, with constant stirring, 10 co. of 10 per 
cent solution of barium ehloride. Digest оп a water bath, or a low 
flame, with occasional stirring, until the precipitate settles clear 
quickly, then filter and wash, using a Gooch crucible or a paper filter. 
te this latter moist in a platinum crucible with a low flame until 
Merten ina Coal’ сабыйны руй or ашыш ийре ih 
соп much pyrites or um su , the 
blorio acid, 


Ultimate Analysis.—In determining carbon and hydrogen, lead 
chromate or other means of retaining sulphur must be used. Nitrogen 
so small, that the use of a copper spiral is unnecessary. 

The calculation for oxygen is one of the worst difficulties. If it 
could be relied on that all the sulphur was present as pyrites, and all 
of it had been converted to ferric oxide in the ash, then the oxygen 
from 100 the sum of the carbon, 


Calories = 8,080 О -+ 34,460 (H — 40) + 2,250 B. 


The theoretical evaporative effect is calculated by dividing the 
calories per kilogramme by 536, or the British thermal units per pound 


TL 
EE 
A 
Š 
к 


the amount to subtracted is to be taken as 0°55 when the 
result gives the ewaporation from and at 100°. 

The average of a series of American bituminous coals gave results 
closely corres g with the results of the bomb calorimeter, and 
the coals varied from 7,847 to 8,792 calories. It is observed that the 
samo seam of coal gives closely concordant results over wide areas. 
table” гоа) и r — 

y upon percentage of oxygen . 
as might be oted. eee, the vile of a coal 
calories is almost 100 the carbon percentage it contains. 

No. | Calories Calori 

of | огїев 

samples, | — л. | № | bomb, | caloulated. 

3 159 | 80 540 | 1226 | 171 | 7,860 7,847 

2 $01 | 8215 | 536 | 1097 | 1:53 8,148 8,012 
9 220 | 8366 | 551 | 933 151 8,255 8,255 
15 239 | 8397 | 560 | 879 166 | 837i 8,335 

2 0 28 93 | 547 | 706 | 154 | 8,508 8.523 

3 059 | 9128 | 462 | 829 | 091 | 8,783 8 792 


| | grammes 
of dry sodium carbonate on a fiat platinum dish on a hot bat black 
mufila, which is raised to aclearc red in about half an hour, and 
kept so another 10 
the soda, and the mass must not be stirred. When the carbon is all 
burned off, in about 45 minutes the mass is allowed to cool and is 
digested in 100 oc. to 120 оо. of warm water, settled, decanted through 
a filter and washed twice by decantation and then on the filter 
adding a few drops of solution of pure sodium chloride if the residne 
tends to pass through the filter. filtrate is acidified with 12 cc. 

drochloric acid and precipitated with barium 


THE LAW RELATING TO PICKETING. 


As the trades unions have abandoned their intended a in the 
ease of Lyons v. Wilkins, attention is called by the Emp Par- 
Oouncil to the judgment in this case, which is now the 

allenged declaration of the law relative to picketing. Section 7 

of the Conspiracy and Protection of Property Act of 1875 reads :— 


Every person who, with a view to compel any other person to abstain from 
doing or to do any act which such other person has a legal right to do or abstain 
from doing, wrongfully and without legal authority . .. watches or besets 
the house or other place where such other person resides, or works, or carries 
on business, or happens to be, or the approach to auch hou.eorplhce . . . . 
shall, on convietion thereof by a court of summary jurisdiction, or on indict- 
ment, as hereinafter mentioned, be liable either to pay a penalty not exceeding 
£20, * ‘ad be imprisoned for a term not exceediog three months, with or without 
hard ur, А e 7 А 


BE 


always 


or 15 minutes, but it must not be so hot as to fuse 


This enactment is, however, limited by the following proyiso:— _ 


Attending at or near the house or place where a person resides, or works, or 
carries on busin ss, or happens to be, or the approach to such house or place, in 


order шеге, to obtain or communicate information, shall not be deemed а 
watching or besetting within the meaning of this section. 

Previous to the action of Lyon v. Wilkins this clause has baen held 
to legalise what is called “ peacefsl picketing,” and though violence 
and intimidation were ill argument or persuasion by other work- 
men was allowed. Bat it is now construed that the words “ to obtaia 
or communicate information” are to be construed literally, and are 
not to be read as covering the totally different procedure of argument 
and persuasion. Thie was clearly raised in the course of the above 
action. The plaintiffe obtained an injunction to restrain the defen- 
dant from picketing their premises. 

It was granted by Mr. Justice North and confirmed on appeal, and 
a perpetual injanction was then granted by Mr. Justice Byrne in 
February, 1898. The defendant again appealed, bat judgment was 
upheld December 20th, 1898, and theabandonment of the threatened 
farther appeal leaves the jadgment now. unchallenged. Obviously, 
therefore, it is now illegal to attempt to persuade a man to leave his 
employment by argument or molestation in the way of picketing at 
either the place of employment or residence. No person has a right 
to watch or beset such a place for the purpose of persuading a n 
from doing or leaving andone such things as he has a legal right to 
do or loave undone. Of course this does not apply to the right to 
condact a public propagands, to call meetings and give lectures or 
addresses to such as choose to come to hear. Bat the propagandist 
must not go to his victims; his victims must go to him, and where a 
workman has an in j asticb he wishes to be rid of, he will very soon be 
found to go. But no mau must ba ba:et for the purpose of persuading 
him to leave his employment. Picketing ie, iu fact, : 
and will probably drop out of use altogether. 1 
been an evil, and the moral suasion it has been 
intended to employ has far too frequently degenerated into the suasion 
of the brickbat and the bludgeon at the hands too frequently of 
raffans who have hung on to the skirts of the respectable and quiet 
man, and perhaps brought a good cause into disrepute by the 
violence that has attended upon the evil system of pickets. We 
fully believe that respectable workers will profit equally with the 
employers by the abolition of picketing. 


THE PRIOE OF ELECTRIOITY TO THE 
CONSUMER, 


The exact prices which may be charged are now set forth in the 
fourth schedule to the Form of Provisional Order published by the 
Board of Trade in 1899. In that schedule the term “ unit” means 
the епетеу contained in a current of 1,000 am flowing under an 
E. M. F. of 1 volt during the hour. When they c by actual amount 
undertakers are entitled by Bec. 1 of the schedule to at the 
following тө рег q 
and for each unit over 20 units, 8d. 
trical quantity in the supply, they shall be 
ing to the rates set fo Bec. 1 of this schedu'e, the amount of 


terminals 
Trade regulations. ” pressure at con- 
sumers terminals is also provided for by the Board bt Trade - 
tions under the Electric Lighting Acts, 1882 and 1888, Bec. (B), Bab- 
Seo. 4—8. Should any consumer at any time object to the method 
whereby be is charged, he may by one month's notice require the 
T either according to methods 
(1) or (2). (See Sab-Sec. (2) ) 

result of this sub-section is that the option lies with the 
undertakers, and the consumer has in reality very little power. 
Suppose, for instance, the majority of the consumers in a district 
were charged according to electrical quantity; an application by one 
бт to charge according to actual amount” could apparently be 
refused. 

After giving notice to the local authority or by public advertise- 
ment of the method whereby they propose to charge, that method 
cannot bechanged unless a month's notice has been given to the 
iccal authority and consumers. (Bub.-8:c. (3).) 

It does not follow that the price charged for electricity need 
necestarily remain uniform. Thus it is provided by Seo. 32, that 
althcugh as a general rule the prices charged shall not exceed those 
mentioned in the special order (Sub-Sec. 1), readjustment may be 
C tor in Sec. 2. An application for this 
purpose may be either by the local authority or the undertakers 
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(in cases where the local authority are not themselves undertakers). 
The Board of Trade may make the alterations after such inquiry as 
may seem fit to them. Prices may be altered inthis way after any 
or every od of seven years since they were last altered. 

Authority to alter prices is thus vested in the Board of Trade, 
whereas the local authority has power to deal with and alter the 
standard pressure, subject to an appeal from their decision to the 
Board of Trade. (Bee rule 6 of the Regulations of 1896 ) 

By Bec. 33 it is Д poras that subject to bis right to demand that 
he shall be charged according to one or other of the methods men- 
tioned in Bec. 31 (1), and to the provisions of Bec. 20 of the Electric 
Lighting Act 1882, which guard sgainst any undue preference being 
given to any consumer or class of consumers, the consumer may 
make what terms һе likes with the undertakers. Where the local 
5 E ace the мш ate the price of P сота t — 

public lamps is to be settled by agreement, subject to an ap 
the Board of Trade [Sec. 84.]. 


Recovery ОЕ OHABGES. 


Such being the rules and regulations which enable the undertakers 
to demand an adequate remuneration for the electricity supplied by 
them, 16 remains for us to consider the methods whereby they mey 
enforce their rights in courts of law. As the method of suppl A 
the mea: s of estimating the supply of electricity are similar to the 
me 6108 and meats сора in the case of gas, the legislature hes 
simply applied the rules laid down in the Gasworks Olauses Act, 1847 
(10 and 11 Vict, O. 15), substitating the word “electricity” for 
“ gas,” the word electric line” for pipe.“ | 

By Sec. 39 of the Gasworks Olauses Aot, 1871, 34 and 35 Vict., 
O. 41, it is provided that if a consumer of gas leaves premises 
withowt paying the gas rent the undertakers may not, in the 
absence of agreement between the incoming and the outgoing 
tenant, demand payment of arrears from the incoming tenant. By 
readi Sec. 40 of the Gasworks Clauses Act, 1871, and 


electricity or for hire and of the meter, or the the 
undertakers in lawfully cutting off the supply, the amount may be 
recovered from him in the same way not asa $ y 


asa civil debt. The recovery of civil debts in a court of summary 
jurisdiction is provided for by 8.8. 6 and 35 of the Summary 
Jarisdiction Act, 1879 (42 and 43 Vict., О. 49). 
. The above method is in reality only an alternative one, for by 
Sec. 41 of the Gasworks Olauses Act, 1871, ren 

. be recovered with full costs of sult in any court of competent juris- 


diction. 

In addition to their remedies in courts of law, undertakers may 
bring pressure to bear upon consumers in order to enforce the pay- 
ment of their just demands. Thus it is provided by Sec. 21 (of 
Act of 1882) that they may cut off the supply говду consumer who 
тише Ооу шк This may also be done if leakage is dis- 
covered on the consumer’s premises. [See Rule 42 of the Board of 
Trade ons of 1896.} | 

The following is a convenient form of notice which may be served 
upon a consumer in order to enforce payment of rent. The form is 
one in actual use :— 


Тнв ——— ELBOTRIO SoPPLY COMPANY. 
[Address of works and offices. ] 
Nottcz TO Discomnxcr. 


We -— give you notice under Sec. 21 of 53 and 54 Vic., Ohap' 
sum of is within seven days from the date 
hereof given as security for the payment of all monies 


PHYSICAL SOCIETY. 


ORDINARY Muerina beld March 9th, 1900. 
Prof. Еувватт, F.R.S., Vice-President, in the chair. 


A PAPER on “Тнв Daurme oF GALVANOMETER NNEDLES was read 
by Ма. М. Вогомоя. 


The solution of the equation of motion for a magnetic needle, 
swinging in а uniform magnetic field, points to the conclusion that the 
ratio of the peiod to the logarithmic decrement іє independent of 
either the moment of the needle, or the strength of the controlling 
field, and is simply a function of the damping coefficient and the 
moment of inertia of the moving system. Tais ratio should, there- 
fore be constant if these latter quantities are constant. Experiments 
to test the constancy of period to logarithmic decrement have been 
conducted at the Central Technical College at various times since 
1891, and they have invariably pointed to a variation in the value of 
the ratio. The obj :сё of the present paper is to discover the cause of 
this variation. Ic may be due to an alteration in the moment of 
inertia, or to au alteration in the damping coefficient. If the control 
magnete are either directly above or directly below the needle, there 
is no chance of any change in moment of inertia. Tne damping 
coefficient depends on three fhings:—(1) Visoosity of the air, (2) 
viscosity of the suspension, and (3) eddy currente. The author has 
carried out experiments with a galvanometer, on open circuit, and 
finds a constant value for the ratio. The viscosity of the air and 
suspension, therefore, cause no variation. Upon closing the circuit, 


and repeating the experiments, the value of over logarithnis 
decrement alters. The variation ie, therefore, due to eddy currents The 
Papin factor due to eddy currents may vary owing to three causes .— 
(1) change in moment of noedle due to change io field strength; (2) 
effects of self-induction; (3) effacts of rise of temperature on ux 
resistance of the coils. The author points out that the two letter 
causes would tend to alter the ratio in the wrong direction, and 
therefore concludes tbat the variation is due to an alteration in 
strength of the swinging needle produced by altering the strength of 
the controlling field. 

Мв. Buaxesvey, ssid, it was interesting | 
ratio of period to decrement was independent of the 
In the cass of a condenser discharging, this ratio is of 
the capacity, in the case of a tuning fork of the rigidity, and in the 
case of water oscillating up and down in а U tube of the acceleration 


was not à 


À PAPER on Tun DrernieurION oF A Gas ш Ax Ёгдотаю Fm 
was read by Me. d. W. Warmn. : 


The author has considered a gas as consisting 
molecales each containing two atoms of equal mass, one positively 
and the other negatively charged with electricity. When 
action of electrical forces some of the molecales split up, and 
arrive eventaally at a steady state in which there is a number 
of undissociated molécales and of free positive and free negative 
atoms. Treating the problem as one-dimensional, the potential si 
any point is expressed in general by elliptic functions, and is therefor 

tiodic: Applying the results to the case 
ound that there are superimposed upon the gad 
along the tube, minor periodic variations which, 
connected with the stri» of . Both the matter 
the electric density are periodic the tube. If the 
maximum matter density coincide, with tha places of 
electrical action, then whether luminosity is due to 
recombinations there will be maximum luminosity at 
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3 the density of the gas and to the current 
facts have been experimentally verifi 


Ма. O. Е 8. Pumuirs exhibited a Вовклсв Tassion Luorons 
EXxpPralMEnr.” 


position to which, if displaced, they im 


pointed out how two circular discs with liquid between coald be 
from which to suspend the moving system of a galvanometer. 
Мг. CocHBANm suggested the use of some liquid which woald 


evaporate less slowly than water. 
Mr. BLAKESLEY asked what accuracy 
an arrangement, and what weight it would be possible to support 
without squer zing out the water. 
The meeting then adjourned until March Mrd. 


THE COMPRESSIBILITY OF WATER 


Ir is a universally assumption that water is 
incompressible, but experiments carried out by Mr. B. 
the chemist at the West Virginia Agricaltaral Experiment 8 
кшем rising beyond thoee usually employed in Вуда, 
pressures usually em y 
It is found in practice that when the pressure in 
for instance, rises above 24 бопе per squere inch, 
Nothing seems to keep tight for any length of time, 
oints soon get out of order RAUM prosmar ва 

ch find out weak places in the body of the piping and barst 
atthe welds, at the joints, or sometimes at an apparently sound 
so that the hydraulic engineers experience of the behaviour 
under pressure is limited in practice to the pressure of 2—24 
square inch, which 1s low in comparison with those to whicn w 
about to refer. | | ` on 
Mr. Hite caused a small press to be constructed with a 
determine the effect of extremely high pressures upon the bac 
which are known to exist in milk, and in the course of his investit 


to 
ol over 200 tons per square inch eds {шс power. Itis рт 
у mo 
system 
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of the surrounding masters 
could be brosght into existence іє suggested by the bebarbm 
of a bubble of gas when under the sotos 
of the steam bammer. What pressure is thus attained ox 
not easily be some 


ч 


Vol. 46. No. 1,165, Manon 23, 1900.) 


THE ELECTRICAL REVIEW. 


what similar method. He places his liquid in a metal tube, shown 
by the thick black line in fg. 1. o o is a heavy steel cylinder, the 
lower end being closed by an accurately fitting steel plug, o, the 
upper end by the piston, р. Pressure is applied by a hydraulic 


р. 
P The lead tubes are placed inside of a steel cylinder, The ram (to 
which is fitted a following screw for the purpose of holding the 
pressure) forces the lead down the bore, thus packing it completely. 


3 
Fia. 1, 


steel cylinders used were 5 inches in diameter and 7 inches long. 
bore varied from } inch to 11 inches. With such eylinders the 
following pressures were attainable :— 


1} inches diameter 100,000 to 150,000 Iba. per square inch 
1 : 


ө 100,000 н 200,000 99 н 
2 99 200,000 н 300,000 oo 0 
i в 900,000 ,» 400,000 TI n 
It was found that if higher pressures were used, the result was that 
the cylinders were E tly strained. ; 


permanently 
Most of the cylinders were made out of one piece of tool steel, 


‚© that 
h pressures, they world expand, and so fill 


not even so much as a trace of а leak being discerned even 
at the highest pressures; but on the pressure being removed, the 
expansion of the liquid to its original volume often loosens the lid 
of the lead tube, aud, indeed, when very high pressures bave been 
pes inar the liquid in g its original volume has pulled the 
tube in two. From this it will be readily admitted that, under 
such conditions cf pressure as applied in this macbine, liquids are by 
no means incompressible. It is stated that after bing subjected to 
some of the lower pressures, a column of water originally 5 inches 
long was found to have been compressed half an inch or more. 
Owing to the observed distention of the steel enclosing cyliader, 
the linear юир оп is not a safficiently accurate measure of the 
change of length of the water column, and it must farther be remem- 
bered that some allowance must be made for the distortion and com- 


eee. 
; su the following ingenious method for determinin 
the n liquids accurately :— T 

In the lead tube is d а small picnometer bottle, the top of the 


the capillary hole because the water and mercury could not 
each other. The bottle loaded in this way is placed lead 
reseure. 


j 

À volume of mercury equal to that by which the liquid in the bottle 
is comp will be forced down the capil hole, and will fall to 
the bottom of the bottle. On the pressure taken off a e 
tionate amount of the liquid will be forced out of the bottle. The 
amount of mercury found in the bottle when compared with the 
volume required to fill the bottle is a measure of the com- 

In thie method the compressibility of the mercury is neglected. 
This could be determined separately or simultansously. 

Mr. Hite finds that under a pressure of 65,000 lbs. per square inch 
n is compressed over 10 per cent., and alcohol more than 15 per 
cen . & us 
These results are certainly interesting, and it is to be h tha 
before long further details of the experiments may. be. pu 


THE INSTITUTION OF ELECTRICAL а 
ENGINEERS. EE 


THE meeting of the Institution of Electrical Engineers 
on the 8th inst., was devoted to reading and discussing a 
paper, a reprint of which is conoluded on page 504 of this 
issue, “On the Applications of Electricity in Medical and 
Surgical Practice,” by Dr. H. Lewis Jones. : 

In declaring the paper open for discussion, Prof. S. P. 
Thompson, the president, humorously referring to phraseo- 
logy as his own particular weakness of the flesh, twitted 
Dr. Jones with using the word “ electrification " in a manner 
different to the way it is understood by electricians. Here 
it was employed to indicate the action of a conducting—not 
necessarily a charged—body. He asked the author if in the 
true sense of electrification, it was the slightest use to electrify 
a patient : for example, to place a patient in the interior of 
a Faraday cube and charge the cube up; the potential of 
the patient would be raised, but would there have been any 
action physiologically or pathologically, or any other 


* ogically ?” | | 
Mr. J. Wimshurst had been delighted to hear Dr. Jones 's 
paper, and especially he was interested in the remarks regard - 
ing frictional or indaction machines. Twenty-two years 
ago his attention was called to a Holtz machine in possession 
of Mr. Spottiswoode, and he explained to the meeting some 
of the disadvantages of the machine, the dangerously cut 
р, and the means һе had devised to get rid of these 
efects and other troubles in his pattern of machine, As he 
had a good deal of matter prepared, the President begged 
him to send it in for insertion in the Journal. | 
Majof-General Webber said he would make a few remarke, 
and confine himself to one point; but his remarks became 
many, and his “one point” proved to be an argument as 
to whether the human machine is an electrical machine 
or not. He thought the meeting a memorable one in 
the annals of the industry, because probably the engineer 
and the physiologist had not met before. He asked whether 
the word stimulus, as employed in the peper, indicated that 
the Doctor meant that electrioity is only a stimulus to the 
animal frame? Every telegraphiet must have been delighted 
by the description of the means of electrically testing the 
nerves, as telegraph engineers have so much to do with fault- 
finding by means almost identical with those the leoturer 
described as employed for locating the troubles in the nerve 
system. He asked if there were not something within the 
human frame analogous to the generation, distribution, and 
utilisation of energy. This point was elucidated by oom- 
paring statements by Helmholtz, Michael Foster, and others 
as to the work the heart can do and the electrical actions 
connected with the heart’s action. He believed that anything 
which: brings the engineer and the physiologist together, or 
nearer, must be of use to the Institution and to fellow- 


creatures. 7 | 
Mr. F. J. Madford thought that Dr. Lewis Jones would 
find a set-over pointer milliampere-meter a useful instrument, 
while Sir Henry Manoe referred to some tests he had taken 
years ago of the resistanoe of the human body from one 
wrist to the other, and he mentioned the trouble polarisation 
gave in the experimenta, The figures obtained for white 
subjecta (presumably the testa were taken in the East) were 
considerably lower than those for black subjecta—a matter 
afterwards explained by Dr. Lowis Jones as very probably 
being dae to the greater liability of Europeans to perspire 
and to have the pores of the skin open, and the ace 
moist in a hot climate than would be the case with natives. 
Prof. J. Perry spoke “ав a Philistine.” He ооп- 
sidered that such a paper was another argument against the 
reat evil of earthing the return wiring of ships and houses. 
e suggested that small accumulators should be charged in 
series with an incandescent lamp—the lamp being chosen to 
give the proper charging current.* He then turned to the line 
of thought suggested by Major-General Webber, and indicated 
that the human body can’t be a heat engine. The tempera- 
ture was 40 times higher than it would be by the second law 
of thermo-dynamics were it a heat engine. He hazarded the 
opinion that it was agas battery. Laat year at Baden-Baden 
he became acquainted with a medical man who, for 20 years 
Wo believe this is the common method of charging small celis.— 
Ерё. Eizo. Rsv. | | | | | 
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had been making experimenta on atmospheric electricity, and 
he was able to predict 15 hours beforehand the certain kind 
of patients who would come in crowds to see him as the 
result of an atmospheric change. 

Mr. W. H. Coffin criticised the relations between the 
physician and the physicist. Neither of these had met in 
the physiologist. He referred to the paper read 15 years 
ago before the Society on medical electricity, when Mr. 
W. H. Preece (as he then was) severely handled the M. Ds. 
as being completely ignorant of what a volt, &c., might be. 
The speaker thought that there would always be а difference 
between electrical and drug measurements, and as Dr. Lewis 
Jones stated in his paper, in the modern use of electricity 
there is a greater tendency towards general rather than 
local electrification. The great drawback to measurement 
was the imperfect knowledge of Ње condact- 
ing power of the skin. е do not know what 
is really being done when a oertain current ‘is 
applied to a patient. Dr. Lewis Jones had given in his paper 
an encomium of the electrical water bath, but the difficulty 
was, one did not really know the current the patient 
actually received and had. One was led to consider it was a 
cutaneous effect, and not a very deep one. We have never 
been able to invert the process and say what effect electrical 
charges had upon metabolic changes. 

Capt. W. P. Brett asked if X ray work was found to have 
any curative effecta. For charging small cells some difficulty 
had occurred in the Egyptian campaign until a combination 
of tandem bicycle and small dynamo was thought of, which 
worked well enongh. 

Mr. Mordey recommended thermopiles for  ohargi 
small ocells, and mentioned the Оох thermopile, which 
gave an am or two at a few volta. He lamented the 


act that electro-medical apparatus was во badly designed, 
and recommended engineers with spare time to take up some 


of the points in design of such apparatus. The ordinary 
medical coil was а very feeble thing in this respect, and it 
had lasted long enough in its present form. In one of the 
coils exhibited by the author, nicely ее as ita case was, 
the core was short circuited by a solid piece of metal, and it 
had the long straight form which everyone knew was not 
the moat efficient. 

Мг, A. P. Trotter cited aluminium one-way ocells as 
possibilities for rectifying an alternating current for small 
cell charging. He wanted to know the quantity Dr. Lewis 
Jones was anxious to measure; was it milliamperes or 
milliooulombs, or what? Не had studied the work of the 
author for 20 years, and he eulogised what had been done. 
He referred to the fact that if the arm were held out 
horizontally no engineering or mechanical work was done, 
bnt he believed that physiologically work was done. Now 
the painful or tired feeling was wiped out TR current, and 
an application of electricity might perhaps be used to wipe 
out some of the tiredness at the end of a day's work. 

Dr. H. Lewis Jones, in his reply, stated he had tried to be 
as careful as he could to use the r terms, and he amused 
the meeting by lifting the veil from the everyday praotice of 
medical men who sent patients to him “to be galvanised,” 
“ to be electrified,” and so on. It was, he said, one of the co 
efforts of his life toavoid, and try to get others to avoid, thew 
* Faradisation,” but that and “ Franklinisation " were often 
found in medical works, while recently in a French paper he 
came across D'Arsonvalisation," which he thought was 
coming it a little too much. He said that Gen. Webber and 
certain others of the speakers had, in their remarks, prac- 
tically raised the question, **Is electricity related to vital 
force? Is a nerve impulse an electrical impulse? 
Whenever a chemical change takes place we know thera 
is an electrical action, but whether in the body these 
actions are mere waste or are of great importance he 
could not say. There was no immediate or superficial con- 
nection, and to go deeper was to encounter difficulties the 
author would rather not go into that evening. He did not 
feel himself qualified to tackle the subject suggested by 
Prof. Perry. As to X rays, there was no doubt that they 
have a therapeutic valae. Oa the question of thermopiles, 
the life of the apparatus and price were considerations. 
Most electro-medical apparatus came from Germany, as there 
the manufacture was done in a large way. A medical man 
wanted cheap apparatus, as he could not afford out of his own 
pocket tospend much money on it. He had tried to make the 


aluminium cell work, but although he had given a lot of 
time it had not tarned ont well. Mr. Trotter had cited a 
most interesting thing, and in а new paper by an Italian it 
was shown that electrical stimulation increased muscalar 
force, and the increase lasted a day or two after the applica- 
tion. He gave a few general remarks on the quantity which 
really should be measured in the case of the induction coil 
discharge, and the discnasion then closed. 

There was a general feeling that the paper had hardly 
received its proper amount of attention from the medical 
fraternity, but had been much appreciated by the engineers. 


REVIEW. 


An Introduction to the Study of Central Station Electricity 
Supply. By ALBERT Gay and O. Н. Yeaman. London: 
Whittaker & Oo. 


When two gentlemen, engaged in practical work, pat their 
heads together and reduce to print a chatty dor нса of 
the problems which are constantly confronting them in the 
daily routine of their work, and in tho development of the 
undertaking under their charge, they are likely to produce an 
interesting book, and without doubt Messrs Gay and Yeaman 
have fully succeeded in doing so. 

Interesting, however, as the book may be as a reminder of 
these problems, it is a littlo difficult to decide for whom it 
has been written. 

Obviously it is not intended for engineers, as the in- 
oo, contained throughout is of a somewhat rudimentary 
nature. | 

Possibly it may be intended for the edification of that 
large and increasing class, the members of town councils 
and vestries, who may be seriously anxious to know some- 
thing of the pros and cons that affect the various problems 
connected with the generation and distribntion of electrical 


energy. 

It will also prove usefal to the growing band of 
gentlemen, whose fondeet aunta hardly e dare dub "them 
“ Engineers,” but who, as soon as they have attained the 
grade of A.I.E.E, consider themselves capable of saving a 
town council the consulting engineer's 5 per cent. by doing 
the work themselves.” | 

We can imagine from the style in which the book is 
written that it is the function of, at all events, one of the 
writers to receive deputations from other municipal bodies, 
and to settle them down to a lecture. 

There is a flowing dogmatic style in some of the pages 
that makes one think one can hear the clock tick as the 


EE must it be forgotten that after all distribution is the alpha 
of 


cen station engineer. If all date could 
obtained from the public at the time of preparing 
and-miss principle N be , but, unf precise in- 

respecting loads and demand are (sic) always conspicuous 
absence just when most wanted, and this is so very pro- 
nounced at the time of settling the runs of conductors that the more 
prosaic course of doing what seems the best thing, and guarding 
against the mischance of after events proving it to be otherwise, by 
an ample number of junction and connecting boxes, is what really 
gives the best results in the long ran. 


presents no great difficulty, but we can imagine their effect 
on the deputation from, say, Stoke Pogis to the Islington 
Works, and we can hear the applauding exclamation of 
* Prodigious " from its chairman. 

By-the-bye, is it true that to distribution is due the 
creation of systems? We were under the impression that 
the leading members of the Institution of Electrical E2- 

i had arrived at a consensus of opinion that by the 


. gineers 
word “distribution” should be designated distribution to 


| ww я 


. districta which оода not 
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consu and in perueing this work we gathered from pages 
117 and 118 that the authors were sound upon this point. 
Obviously, in the accepted interpretation of the words 
* distributors " and “ distribution,” the latter is unaffected 
by “systems” of generation. The divergencies between low 
pressure and high pressure, and those between continuous 
and alternating systems, may show themselves in methods of 
“ feeding ;" but the 2*0 volta supply, distributed to the con- 
sumers under the Board of Trade regulations, may be given to 
them quite irrespective of the p inira " employed. In this 
book, however, ** feeding " and “distributing” are regarded as 
synonymous terms. Too great exactitude should perhaps 
not be demanded from two such practical gentlemen as the 
authors. It only needs the turning over the page to obtain 
another illustration :— ; 
The feeders, however, are not directly revenue earning, and any 
unnecessary increase of capital expenditure in this direction tells 
the upkeep cost, and the load-loss cost. Also 
of supply (say, 
erwise most suitable 
for the rict should the generating centre be removed to a distance 
from the consumption area, and consequently a less desirable method 
may have to be used to enable supply to be given at all. 
All locations are equally suitable, from a distribution standpoint, 


that are the same distance from the best on of the station, 


It is difficult to postulate the conditions which are beyond 
the utilisation of “ theoretical " deductions, but still more to 
conceive feeders which are at the same time unnecessarily 
large, and which involve an increase of © load-loss cost.” 

Theoretical dedactions " would have led one to oonclude 
that an excess of оо in the feeders by the application of 
the c? x R rule would have leesened instead of increased the 
** load-loss ” oost. | 

To those, however, who do not look to the book to teach 
them overmuch it will certainly prove useful, and doubtless 
the authors, having launched it forth, will now quietly settle 
down to rewrite the more. obscure portions and to expunge 
those deductions which do not fit in with theory. 

On almost all aspeots of electricity supply the authors 
have delivered themselves dispassionately and without bias, 
bat on one point they have allowed their predilections to 

them away. They have on their hands the working 
and development of an alternating high pressure system, and 
they state on page 184 that 

A reasonable difference in wer is of extremely little 
JJ edes tho ROLES луча QS oe WES UE te 


This opinion is not shared by us or by the leading elec- 

trical engineers of the A. It is quite true that there are 

supplied at all, from one station, 

on commercial lines, except by a “converted system of 

supply," and the cost of generation of the magnetising watts 

must be 
advantages accruing to centralisation of generation. 

Our authors, however, make no such concession, and state 
that energy when used for magnetising can be generated 
for a negligible оов, their argument being that 

In all stations a reasonable (sic) sized unit of plant must be run 
during the.day to compiy with the obligation to maintain a 
constant supply 
and therefore, that an extra 50 or 100 Kw. of magnetisin 
watts can be given off simply for a pinch more ooal, an 
without the slightest addition to the remaining charges, 


Of course, if the addition of magnetising watts causes the 


** useful” plant to be overloaded, and necessitates the running 
upof an additional eet of plant, then the ingenious theory set 
forth by Messrs. Gay and Yeaman at once falls to the ground. 
Has it never struck them, however, that in the total cost 
of generation must be included the wear and tear of the 
generators as well as the interest on the capital locked up 
therein, and that such costs must be borne alike by all unite 
generated, whether they be supplied to the paying consumer, 
to the bankrupt one, ог to the prodigal one named 
* Magnetising Watts ? | 
To those who think this doctrine hard, we commend а 
comparison of the cost of working of the undertakings in 
supplying on the rival systems. The Islington 
alternating current undertaking, with the enormons advantage 


cheerfully borne as the price to be paid for the 


of a heavy all night load, would surely not be eolipsed by the 
low pressure undertaking at, say, Notting Hill, if it were not 
for the heavy addition to ita costa caused by the generation of 
wasteful magnetising watts! Nor, to take a case outside 
London, would the costs at Ooventry exceed by almost two- 
pence per unit, those of works with almost identical ontput 
at Dewsbury. 


THE POLLAK-VIRAG SYSTEM OF 
TELEGRAPHY. 


By CHAS. Н. GARLAND. 


(Continued from page 429.) 


Tux telephone membrane of the receiver is thrown into 
movement by the currenta which are sent out by the sending 
apparatus, and according to their direction either approaches 
or recedes from the electro-magnet. By means of a tiny 
rod the movement of the membrane is communicated to a 
small concave mirror, shown in fig. 4. As the vibration of 


the membrane is exceedingly small, it is necessary that there 
should be some method of magnification of the movement in 
order that it should make an appreciable alteration in the 
direction of the reflected ray. The inventors have sur- 
mounted this difficulty in a most ingenious manner. On 
the back of the mirror is fixed a tiny soft iron plate, and by 
this means it is held fast to one pole of a permanent magnet. 
This pole of the magnet terminates in two small рш апа- 
the connecting line of these two points forms the axis of 
movement of the mirror. The second pole of the permanent 
magnet is counected with a weak spring which also ends in 
a point. This point forms a third attachment for the 
mirror. The spriog in ite turn is connected with the tele- 
phone membrane by a small rod by which movements are 
communicated to it. As the points of attachment of the 
mirror lie very close together, the movements communicated 
from the membrane are considerably inoreased, whilst the 
method of attachment reduoes friction to a minimum. 

The light of a small glow-lamp falls on the concave 
mirror and is reflected on to a drum covered with sensitised 
paper. Before the sensitised paper a lens is fixed which 
concentrates the reflected raystoa point. This point of light 
is moved upward or downward according to the movement 
of the mirror, and thus writes a line apon the sensitised paper 
which rises or falls in sympathy with the ourrente sent out 
from the sending station. The sensitised paper is stretched 
on a drum which, in addition to its revolution, moves also in 
the direction of its axis. This movement ів so regulated 
that the drum in each revolution moves a sufficient distance 
to allow the line of signals of the following revolution to be 
printed clear of the first line and so on until the whole of 
the paper is full. 

This apparatus would not in pe give good resulta 
unless many other difficulties had been surmounted. For 
instance, the telephone membrane, in addition to its move- 
ments in response to the currents sent into the line by the 
transmitter, has a proper movement of its own. The vibra- 
tion of the membrane is really a combination of ita own pro 
or self-vibration, and the vibrations impressed upon it by 
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the electro-magnet. It was necessary to eliminate the proper 
vibration of the membrane. The ordinary methods of damp- 
ing were found to be unsuitable, and a special method was 
devised by the inventors. 
This “damping” method is an essential part of the 
m. If we send into the telephone a current of long 
uration the membrane is thrown ont of its position of rest 
to a degree proportional to the strength of the disturbing 
current. It then springs back towards its original resting 
position, or even a little beyond, and continues to vibrate in 


EARTH OR RETURN 
м, Mirror; D, Drum of sensitised paper; s, Lens; c, Conductor. 
Fig. 5. 


movements of decreasing amplitude until it finally comes to 
rest in its new position. If a very brief current is sent into 
the telephone, the membrane vibrates in response to this cur- 
rent, and then vibrates in movements of gradually decreasing 
amplitude until it eventually oomes to rest. If, however, the 
duration of the current be exactly the time occupied by a 
single vibration of the membrane, if the current cease at the 
exact moment that the membrane in its movement reaches 
its normal resting position, then there will be no further 
movement, as the energy necessary to produce the vibration 
will have ceased. The minute movements then made are 
insufficient to effect the qnality of the marks. The inventors 
have made the duration of their cur- 
rents correspond exactly with the vibra- 
tion period of the membrane. By the 
exact adjustment of the position of the 
perforations iu the sending ribbon and 
the speed of its movement, the duration 
~of the currents sent out regulates the 
“damping " of the membrane and ex- 
tinguishes, or avoids, the disturbances 
which affect the clearness of the marks. 
In order that this very delicate 
adjustment shall not be so essential as 
to render working impossible withont 
it, a further means of overcoming the 
difficulty has been devised. The time 
duration of the current is made shorter 
than the vibration period of the mem- 
brane and a condenser (see fig. 4) is in- 
serted parallel to thetelephone. Thecon- 
denser is charged during the duration of 
the е! апа те sj when the cur- 
rent is broken. This discharge prolo 
the fresh current and limita the vibe: 
ting period of the membrane. The result 
of this ingenious arrangement has been 
the perfection of the marks. 
here тсе still ч difficulties to be oreo before 
it was possible to send messages over a lengthy line. A 
long line has generally a high resistance, great capacity, and 
still greater self-induction. As a result a current loses much 
of its original character before reaching the distant receiving 
station. If the break of the current at the receiving station 
is not sharp, but the current disappears only gradually, the 
marks are rendered unreadable. It is obvious that the resist- 
ance, capacity, and self-induction of a wire are hindrances 
to rapid telegraphing. А self-induotion coil (see fig. 8) is 
therefore inserted in parallel at the sending station, and the 
dimensions of this оой correspond with the disturbing 


factors of the line. When a current is sent to line a por- 
tion of it goes into the self-induction оой. At the moment 
the current is broken a current of similar direction arises in 
the coil. This latter carrent will, however, flow in the 
opposite direction in the line, and will nentralise the hinder- 
cone from the flow of the first current through 

e line. 

The first experimenta were carried out on an artificial line, 
with a resistance of 2,000 ohme, and a capacity of 8 to 9 
miorofarads. The results were so satisfactory, that it was 
determined to test the invention on в working line. At the 
request of the United Electrical Company, of Buda-Pestb, 
the State allowed four lines from the central office to be 
connected with the laboratory of the firm. These were 
joined during the night to four lines running from Bada- 


esth to Temesvár. Both the sending and receiving appa- 


forated slip was on a drum and again and again 
tel h The induction of the neighbouring wires has 


not seriously affected the marks. The effects of the induction 


photographic reprodaction 
of a message received over a line 650 kilometres in length 
at ion speed of 0 words per hour. the = n in 
which it appears on the page it isn upper 
J Fig. 7 shows 


МА ANA „ | - , x 
A M~ » у 
„ТААМАГ VV» РАСУ 
а ОИ FE. 
mam rw. 
Fra. 7. 


8 

а message received when for a second the corrections were 
cut ont, and demonstrates the effect of the disturbance caused 
by the line faults and the proper vibrations of the membrane. 
In actual practice a m of 500 words occupied 22 
seconds in transmission, the fixing of the marks and other 
preparation for transcription oocupied 24 minutes. . 

The telegraphing of a daily paper of 16 pages, containing 


* Wri under date of March 6th, Herr Pollak says: “ We are 
now wine with endless slips and diagonal writing, combined with 
an automatic system of , 90 that messages are ready for 
transcription on receipt. 
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40, 000 words, by this system would take 25 minutes, whilst 
the Hughes system would take 30 hours, and the Morse about 
five days, working day and night.“ Such a system could 
materially reduce the cost of telegrams by reducing the 
number of trunk lines. 

There are many little economies which are effected in 
other ways. A message of 500 words received by the Pollak- 
Virág system occupies a piece of paper measuring 65 centi- 
metres by 9 centimetres. The same message would require 
70 metres of Morse slip, according to the Austrian estimate. 
Half that length is nearer the Euglish estimate. 

Under any conditions where high speed telegrapby is an 
advantage the Pollek-Virág system should have a great future 
before it; where the number of trunk lines is limited ita 
advantages are unquestionable. We shall await with interest 
the results of its application to cable working, which should 
certainly receive the attention of the inventors. 


AMERIOAN SLIMNESS. 


Ax editorial to which, for American readers, our New York namesake 
ves the title The Opportunity,” would doubtless be rechristened 
English readers Friends yet Foes,” or “What's the use of a 
riend if you can’t take advantage of him?” The article advocates 
P American commerce at all costs, and selects the present 
moment as farnishing a moat excellent opportunity for taking advan- 
tage of the pre-occupied position of this and other countries. The 
comments savour very much of the counsel of the venerable quaker 
to his youthful disciple on money-making. The writer, who classes 
himself with students of social and political affairs, says he sees in 
the present conditions which surround the greater of the world a 
marvellous opportunity for American commerce w will not likely 
be repeated.” We quote farther :— 


“Great Britain, our closest friend [ Save us from our friends!] 
and bitterest trade rival, is engaged in а war which has withdrawn 
from its territory a large number of men comprising a highly active 
industrial element. It is also in the throes of an industrial revolu- 
tion, having wakened to the fact that its methods of manufacture 
must soon be reorganised, unless ite prestige as an export oountry is 
to disappear.” 

It is something to find our military forces spoken of so apprecis- 
tively as “a highly active industrial element,” while Oontinental 
critics class them as the residuum for whom we cannot йай employ- 
ment in the ordinary occupations. Bat this is a digression, and we 


quote again :— | | 
ч though rent by political strife, is to hold this year its 
exposition, and to put forward its beet efforts to retain some of 
manufacturing n which is slipping away from it. The 
German Empire is efforta to gatber for itself the 
fruits of the situation, but it is bampered beyond ordinary under- 
standing by the existence of ita military system, and also in 
measure к Ако hostility of other countries toward it. The Italian 
psninsala is waking from a sleep of centuries under its present stable 
and popular government, and is 


decades, but its enormous population and vast nt present a great 
market for all manners of goods. In the Hast tho acquisition of the 
ppine Islands has focussed the attention of the world upon that 

while the policy of England and the United States in Ohina 
as to invite at once the widest extension of trade.” 

Having thus taken бю gloomy a view of the present outlook for 
other countries, our contemporary dilat«s in the follo belated 
style apon the very rosy aspect that events bear for Am com- 
merce, as though the elements bad been working together to promote 
the prosperity of Brother Jonathan, our “ closest friend and bitterest 
trade rival,” at the expense of everybody else :— 

* Henoe, the time has come for American manufacturers to take 
the eame position as a factor in the world’s supply that has been held 
agricultural brethren for many years. This country is 
with an enormous and increasing p . It is at peace 
remain at peace with sll ite neighbours. Ie has every 
climate, resource, and skilful population to put it in the 
of manufacturing countries and Keep it there. The rest of 

ite market. These few facts are things that no American 
8 that are used by any people on the face of the 

forget.” 
Your band ! brave friend. Press on to conquest 
O'er Afric’s rash marauders. 
You win the glory, we the prize; 
We'll coolly take your l 


Our American friends know from experience 
affair that British friendship pays, but the spirit displayed in the 


n 


E 
i 
a 


* This is the Austrian estimate. 


above comments quoted from the Electrical Review of New York is 
but a poor return for the support which we gave our cousins in the 
Spanish-American war. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATHNTS.- 1900. 


Compiled expressly for this Journal by W. Р.'Тномрвон & Co. Electrical Patent 


Agente, 822, High Holborn, London, W. C. nd at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


4157. "Improvement in electric accumulator traction," B. M. Drake and 
J. M. GonHax. Dated March 5th. 


4,168. "Improvements and devices for rapidly transmitting impulses of 
current" L. CEREBOTAN! and A. SILBERMANN. Dated March 5th. (Complete.) 


4,190. “Improvements in solution for galvanic batteries." L. BovLARD. 
Dated March 5th. 


4,1193. "Improvements in signalling devices for telephone systems." P. M. 
Jusrick. (H. M. Williams, United States.) Dated March Sth. Complete.) 


4,198. "A new or improved time apparatus for making and breaking tele- 
phonic and telegraphic circuits," R. pr. LAMPRECHT. Dated March 5th. 


4,230. “Improvements in electrio gas lighters.” H. D. FITZPATRICK. (C. 
Hubert, United States.) Dated March 6th. (Complete.) 


4,236. “Improvements in filaments for incandescent electric lamps." T. A. 
Rost. Dated March 6th. 


4,248. “Improvements in switches or circuit-breakers for bigh potential 
electric e'rcuits." THE BurrisH THomsonx-Houston Co., Lrp. (E. W. Rice, Jun., 
United States.) Dated March 6th. (Complete.) . 


4.262. Improvements in storage batteries, and in the meth-d of making 
electrodes therefor.” P. A. Newton. (The Knickerbocker Trust Company, 


United States.) Dated March 6th. Complete.) 


4.258. Improvments in tools for use i^ the Iaving of tile conduits for electrical 
eonduc'ors." H. H. Lakk. American Vitrified Conduit Company, United 
States.) Dated March 6th. (Complete.) 


4,287. “Improvements in telephonic intercommuniration systems.” W. AITKEN. 
Dated March 6th. 


4,358. Improvements in electric bell pushes." H. C. SWIN DELL. Dated 
March 7th. 


4,365. “Improvements in translucent reflectors for incandescent electric 
lamps.“ D. SHOOLBKED. Dated March 7th. (Coinplete.) 


4,369. “ Improved couplings for electrical connections." J.J. RAwLINGS and 
W. R. RAwI.IN UB. Dated March 7th. Complete.) 


4,376. “Improvements relating to the electrolytic production of metal bars 
for the manufacture of wire," E. EMEnsoN, Dated March 7th. 


4,88) "Improvements in and connected with electric controlling apparatus." 
E 0 


r 
J. C. Lincotn. Dated March 7th. (Complete.) 


4,397. “Improvements relating to systems of alternating current electrical 
distribution.“ C. I. Youna. Dated March "th. (Date appl'ed for under 
Patents, &c., Act, 1883, Sec. 108, August 8th, 1899, being date of application in 
United States.) 


4,890. “Improvements in electrical switches." VEMTLSa, LiMiTED, and R. H. 
Rowers. Dated March 7th. 


4,408. “Improvements in and relating to electric fittings." J. Dewan. Dated 
March 8th. 


4,457. “Improvements in door locks operated by electricity for engaging and 
disengaging bolts," W.ScHADE. Dated March 8th. (Complete.) 


4,461. "Improvements in or relating to electric cables or conductors," W. J. 
GLovkn. Dated March Rth. 


4,472. "Improvements in electric motors." А. M. E. BERTHIER Dated 
March 9th. 


4,489. "Improvements in primary batteries.“ A.M. Үосхо. Dated March 
h. 


r7" 
4,500. “A new or improved self-locking elbow joint for electrical fittings.” 
H. HIRRT and J. H. Col. I. Ixus. Dated March 9th. 


4,508. “Improvements in electric signalling systems for railways.“ M. GARL. 
Dated March 9th. (Complete.) 2 


4,509. “Improvements in electric traction." E. Н. TWIE n. Dated March 
h. 


4,627. “ Improvements in multiple- contact telephone transmitters an? circuits 
relating thereto." C. Apams-RanpaLi. Dated March 9th. 


4,598. "Improvements in electric telephony." C. Apams-RanpaLL. Dated 
March 9th. 


4,555. “Improvements in or connected w:th electric distribution.” J. О. 
Lorrain. (F. Bedell, United States.) Dated March 9th. 


4,557. "Improvements in the distribution of electric current and apparatus 
therefor.” W. P. THompson. (J. Dulait and O. Garbe, Belgium.) Dated March 
9th. * 


4,561, “Improvements in or connectel with electric trolleys and other elec- 
trically conducting mechanical parts." A. F. Сотняля. Dated March 9th. 
(Complete.) | 

4,570. “Improvements in overhead travelling electric cranes.” W. H. 
VAvGHAN and T. Foster. Dated March 10th. 


4,588. “Improvements in telegraph receivers," L. CEREBOTANI and A. 
SILBERMANN. ated March 10th. (Complete.) 


4,591. “Improvements in electricity meters or measuring apparatus” P. 
WaRwicK-Daviks. Dated March 10th. 


4,607. "Improvements in electrical gas lighters.” H. том ARNSWALDT. 
Dated March 10th. (Complete). 


4,617. ‘Improvements in applying electric currents to electric lighting." 
H. F. K. Picarp. Dated March lOth. 


4,622, “Improvements in an! mechanism for reversing electromotors.” 
A. ReicuwaLp, (Тһе firm of F. Krupp, Germany). Dated March 10th, 
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Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1887. 


16,099. ‘improvements in or relating to apparatus for controlling and govern- 
ing electric metors.” К. 80111014. (H. P. Davis.) Dated June 23rd, 1897. Apparatus 
for controlling compound or shunt-wound motors, particularly those employed 
for operating elevators and hoists, comprises a starting, stopping, and reversing 
switch, and a magnetically-operated resistance switch, The starting, stopping, 
and reversing switch consists of a rotary drum carrying six contact-strips upon 
which bear four fixed contacts and two contact-strips upon which bear two 
fixed contacts. The movable contacts are arranged and cross-connected; the 
fixed contacts are in connection with the motor armature, the shunt field wind- 
ing, the resistance switch, and the supply conductors. The resistance switch 
comprises a resistance column, the several sections of which are connected to 
two series of contacts, over which travels a contact-brush carried by an arrange- 
ment of bell-crank levers operated by the core of a solenoid provided with a 
dash-pot so as to automatically and gradually short-circuit the resistance after 
the motor circuit is completed. In the regulating-switch, the fixed contacts or 
brushes bridge the spaces between the contact-strips during the process of 
reversal, so that the circuit is not broken. The formation of an are between the 
contacts is prevented by a pair of electro-magnets excited by the cols. The 
brushes for the armature contacts may be constructed in two parts connected 
together by a resistance. 5 claims. 


16,019. “Means in connection with oycles for generating electricity." Р. 
Wagner. Dated July 17th, 1897. A dynamo mounted on a cycle. is driven 
by means of a cord passing over a pulley in frictional contact with the rim 
of опе of the wheels. In another form the driving cord passes ronnd a 
grooved lateral extension of the wheel and rim. An acceuimnnulator and eleetric 
lamp are employed in connection with the dynamo. N claims. 


19,424. “Electrical glow light." W. Nernst. Dated August 23rd, 1897. A 
body of magnesia, zirconia, or suitable rare oxide, sulphide, fluoride, silicate, 
or otber non-conductor is heated to incandescence by a Bunsen gas flame or 
otherwise, and is then kept incandescent by the passage of electric current 
through it, using a pressure of 100 volts or more, as desired. The flame may 
be retained or removed after starting. The incandescent body may be a rod 
held between meta! springs, and is preferably unenclosed. The lamp is stated 
to be as efficient as an arc lamp as regards the proportion of electrical energy 
emitted as light. The provisional specification describes the use of a tubular 
body, the preliminary beating being effected by passing a spark-diecbarge 
through it. 8 claims. 


19,667. “improvements in or relating to converter chambers and their connections 
and to fuse and switch apparatus for use therewith.” @. W. Partridge and Londen 
Electric Зи ation. Dated August 24th, 1897 Relates to transformers 
provided with high and low tension connection compartments, and also to fuses 
and switches for ure therewith. Ihe chamber consists of a metal box, prefer- 
ably cylindrical in shape, and provided at the top with an extension divided 
bya partition into two compartments for the connections. ‘The first com- 
partment serves for high tension connections. At the opposite sides are 
arranged two stuffing boxes, the former serving for the passage of two 
concentric high tension leads. The inner lead or conductor 38 coupled to a 
conductor passing through the second stufting box, and connected to one end 
of the transformer. The outer conductor fits into & casting having & 
detachable сар, and is connected by a conductor with a bolt passing through, 
but insulated from, one of the sides of the box. A conductor connects 
this with the transformer. The low - tension leads are coupled in the 
department. Each conductor is fitted with a tapering plug fitting in a 
correspondingly-shaped hole ina metal bearing fixed by a suitable nut. The 
bearings are connected by fuses. The ehuinbers are fitted with movable covers, 
that for the transformer chamber having a flanged opening surmounted by a 
сар. А box is fitted with sockets or carriers, and with boxes or branches which 
serve for the passage of the ends of the two conductors in the first stuffing box. 
Each socket supports a holder fitted with connecting-device havi g spring 
fingers. The fuse consistsof one or more wi es supported in @ porcelain block 
fitted with contacts, adapted to engage the spring fingers. The fuse device can 
9 be used as a switch. The outer conductors are connected by the wire. 
4 claims. 


19,073. “ means for supplying current te electric tramears.” A. 
Sowden. Dated August 25th, 1897. Relates firstly to improvements on the 
mechanically operated, and inter-eonnected switches described in Specifications 
No. 14,647, A. D., 1893, and No. 13,549, a.p., 1894, and secondly, to supports for 
conductors on the conduit system, and to coll: ctors used therewith. Instead of 
the arrangement shown in Specification 13.549 of ISH, a spring is used to pull 
over the levers, to both of which it is connected, and their friction bowls run 
between the cams and the straps. According to the second part of the invention 
the conductor is held by hinged claws, ora clip on a support which is carried by 
insulated wires or by an insulated rail placed across the conduit. The wires are 
ое by а screw coupling. ‘Ihe collecting-arm is depressed by a spring. 

claims. 


16,714. “improvements in and connected with electric traction." E. Bede. 
Dated August 26th, 1897. Relates to electric railways and tramways on a road 
contact system with mechanically operated switches. Plugs normally held out 
of contact with the main conductor by a block of rubber are caused to touch it 
by the pressure of the collector. In one form the contacts consist of a plate 
attached to the conductor and a spring carried by the plug. A short tube is 
attached to the lead casing of the conductor to enclose these parts or a cast-iron 
box in two parts is used, which also shows the contact clamped on the cable. 
These contact boxes may be disposed horizontally or with a downward inclina- 
tion witbin a shallow trough or conduit placed inside, outside, or against the 
rails which tben form part of the conduit. Two sets of boxes may be used 
one serving for the return. The conductor may be laid on concrete blocks 
bolted to the rails or not and surmounted by wooden stringers to which are 
attached angle-plates for protecting the slot of the conduit. The boxes may be 
partly filed with and surrounded by insulating material. For collectors, 
jointed bands formed of sections of leather, wood, &c., are covered with metal 
plates on both sides. Renewable copper plates are attached to the plates on 
the sides facing the boxes, and the sections are weighted by iron blocks hinged 
together so that the collectors can follow curves and inclines in the conduit. 
in | . the collector is made as an endless belt supported on pulleys. 

claims. 


10,7466. electro-magnetic picking mechanism for looms.” W. Fair- 
weather. (F. I. Klein). Dated August 27th, 1897. The shuttle contains an electro- 
magnet and a series of electro-magnets are arranged beneath the shuttle race. 
Suitabie contacts and circuits are arranged so that the shuttle acts as the 
armature of a motor and the magnets under the shuttle as field magnets or 
vice versd. Arrangements are described for continuous and for alt rnating 
currents. If a three-phase current is employed, a short-circuited armature 
is placed in the shuttle and the contacts are dispensed witb. In one arrange- 
ment the shuttle is grooved to pass over pins which guide it and form contacts. 
Dents of the reed which are opposite the pins, have enlargements to prevent 
the warps from catching onthe pins when the shed is beirg formed. When 
dressed or twisted warps are used itis sufficient to round cff the tops of the 
pins. In weavi g wire fabrics the sides of the pins are covered with insulating 
material. Cam pieces at each end of the lag actuate a commutator in the 
shuttle to reverse the circuit through the magnet for each right or left hand 
throw. In weaving with a single shuttle, the magnets may be extended as far 
as the position of rest of the shuttleat eachend. This arrangement is, however, 
inapplicable in connection with a change box mechanism, so another device 
has been de kned in which the energy of tbe incoming shuttle is stored in the 
spring and u d to start the shuttle again. The spring is held in a state of 
compression by a trigger, released by the withdrawal of the bar from beneath 


&lever. The shuttle is kept in contact with the buffer on the end of the spindle 
by a spring catch which is released as soon as the spring has moved tbe sbutile 
through a short distance. 4 claims. | 


19,704. “Improvements in electric aro lampe." W. J. Davy aed T. Davia. 
Dated August Tth, 1897. Relates to are lamps with enclosed arce for oon- 
tinuous or alternating currents. The frame of a lamp consists of a Joop con- 
nected to an outer casing and an insulator which is secured in a tube. Thi: 
tube and an outer tube are attached toa small casing containing the clutch; 
two rods on the small casing carry an elliptical ring at the bottom. The upper 
end of the outer tube is closed by a spring-pressed cap. A bell glass is mounted 
with the lower carbon holder on a stem which restson a ring in a socket 
screwed into a cross bar. The cross bar rests in notches in the elliptical ring, 
through which the bell and other parta may be lowered after partially unscrew. 
ing the raid socket. The socket spring holds the bell against a packing ring 
on a conical plate. An outer globe is supported under the outer casing by a nut 
ona screw depending from the socket. The upper carbon is inserted ina 
holder sliding in the tube and passes through clutch devices similar to those 
described in Speoifleation 5,474, 1894, consisting of two rollers carried by two 
pairs of links, The links are jointed at their er ends to pins which slide 
vertically in guides or rest on the conical plate. The outer ends of the link: 
are connected by four cords through two sleeves to a tubular core, which may 
be made up of strips and slides between the two tubes, attached to the casing 
containing the clutch into a series coil. The oore is linked to a piston sliding 
in the closed end of the inner tube and on a stationary plunger. The upper 
carbon holder is connected by a flexible conductor to one of the links on tbe 
core. The series coil is wound between cheeks on the outer tube and enclosed 
in iron strips to increase its impedance. An additional resistance is mounted 
at the top of the lamp. 7 claims. 


26,161. “Да ed of antematie telephone exchange." М. 

Dated October 29th, 1897. Automatic telephone systems are arranged in donble 
multiple board form, one set of boards being termed the “linker” boards and the 
other set being the “catcher on“ boards. Each board is provided with а 
“service” wire for each subscriber, besides the line" wires represented on 
the board; for convenience, one pair of "line" wires is provided with the 
„linker“ service wire on one side and а “ catcher on“ service wire on the other 
side. These sets of four wires are arranged in groups of five, and each group 
іх separated by a Space. Before each board sets of * linkers " and “ catchers on 
are arranged, and are connected together so that each “linker” of a board is 
connected toa “catcher on" at another board. А subscriber in calling then 
has to compose his signal, i. e., set his selecting apparatus, in such a way that the 
sequence of signal currents sent shall operate the exchange distributing and 
selecting mechanism so ак to place him in connection with the necessary 
„linker“ and “catcher on “operating mechanism, and shall then operate the 
mechanisms ко ax to select his own and the called subscriber's wires. At the 
completion of the signal all the exchange selecting mechanisms is returned to 
its normal position, und theconnection between the subscribers is left complete, 
the calling signal being sent automatically if the called subscriber's line tests 
free. Should, however, the line of the subscriber wanted test“ engaged,” the 
calling subscriber is notified, and the final signal current restores all the eon- 
nections to their position of rest. The circuits are so arranged that the exchange 
selecting apparatus is only occupied hy a subscriber during the time of calling, 
and is then freed ininediately that the signal is completed. Twin “catcher 
on" are also described, in which the duplicate or twin portion бап be operated 
although the first portion is still in use. 17 claims. 


26,183. “improvements in and relating to oksa eiesireten, 
and the ike." б. Darrah and T. Gibeon. Dated October S0tb, 1897. Lamp 
brackets and the arms and branches of electroliers, gasoliers, and the like are 
constructed of flexible metallic tubing, so stiffened that they ш be easily bent 
or turned to any desired position, which they will retain as long as desired 
without the employment of swivel or other joints. In а modification the 
flexible meta lic tubing is stiffened by a copper or other strip, but а clip or short 
length of rigid tube or the like may be adapted to slide upon and retain the 
flexible tubing. The latter may, however, be lined with a tube of thin soft 
copper, through which the gas or the electric wires are conveyed to the lights or 


burners. 1 claim. : 
26,408. "Improved and apparatus for tho separates e 
Е. Metz aad И. Р. W Dated 

November 2nd, 1897. Relates to obtaining metals, such as gold, from their ores 


electrolytic process 

metals from t ores and solutions.” 

The ores are crushed, mixed with a suitable electrolyte, and passed down 
through an inclined electrolytie tank forming a kind of sluice. This tank 
consists of independent removable sections, each suitable for one man to lift, 
which are connected together by battens while the joint is made secure br 
pouring asphalt or the like into adjoining grooves in the sides and bottom of 
each section, Euch section is built up of sides and a bottom. Upon the latter 
are fixed curved wooden blocks upon which amalgamated copper plates formmz 
the cathode are disposed. Between each plate is a groove containing merear, 
while between the adjoining cathode plates of two sections is a well contan- 
ing mereury, but not connecting together the adjacent plates. Each section 5 
connected np to cross conducting-bars leading to a main conductor. Along 
each side are fixed strips which support convex plates, preferably lead, forminz 
the anodes, shaped so that the outlet for the electrolyte and ore is contracted. 
The anodes are connected by conductors on the vertical partitions to a wan 
tubular conductor, which is held securely in recesses in the partitions hy a fixel 
bar and a removable bar. The latter is connected by a spring to the mam 
conductor, The gold and other metals are deposited during the passage of the 
electrolyte and ore through the inclined sluice, the peculiar form of which 
tends to keep the electrolyte well agitated, and the electrolyte so decompose 
and recombines in its passage that it is suitable, after separation from the 
tailings, for re-use. 16 claims. 


28,167. ''Aa improved ferm of relay applicable to mate er ша 
organs, or to other apparatus." R. Hope-Jones. Dated November 3th, 1%. 
The invention relates to a form of relay appl cation to organs and other 
Apparatus where a movement, started by hand, is completed by electn: 
or pneumatic agency. A wind chest containing air under prom 
communicating by a port with a bellows, and hy a second port with a sec 
bellows is described. The ports are controlled hy valves on a rod connected by 4 
friction clamp with a key. On depressing the outer end of the key, the n. 
port is opened to the atmosphere, and the second port to @ chest. e 
remainder of the motion of the key is thus effected by the bellows. The 
movement is reversed by slightly raising the key. 5 claims. 


20,248. '' An improvement in safety electric tuses.” Н. C. Gover aad И. Muller. 
Dated November th, 1897. The edi is formed with slots adapted to ed 
sliding inverted T pieces carrying the terminals to which the wires are secu i 
The wires pass in tnrough holes and are secured by screws, and the fuse ys 
threaded through a tunnel and secured by screws. Slots are cut in the dud 
thread, and communicate with a groove which ів in communication with tbt 
exterior through openings. 8 claims. ' 


30,037. ''improvemeats in ofectric aro lamps.” D. Laoko. Dated December 
18th, 1897. (Date claimed for under Patents, &c., Act, 1888, Bec. 108, July i 
1897, being date of application in France.) Helates to aro lampe. The cer я 
are carrie 1 by angular supports sliding in tubes and hung by а wire cord from аі 
V-grooved pulley, the upper support being heavier. Each support carries fix 
and movable grooved jaws, which are closed on the carbon placed between them 
by turning an oval ring surrounding them by a handle until а projection on 
fixed jaw engages in a recess in the ring. The ring is held in place by arue 
on the fixed jaw. The upper holder is insulated from ite support. The groov 
of the pulley receives & wedge-shaped brake-block. pivoted to & support, which 
is pivoted and pressed by & spring against »n adjustable loop on & 
lever, This is bifurcated and pivoted to supports a$ each side of the p Jai eh 
is pressed up against a screw-stop by а spring. It is linked to а core: © ү 
slides into a shunt solenoid to an extent limited by а stop. Increase o ae 
pressure across the carbons causes the core to descend, and the brake оте the 
the pulley, allowing the carbons to feed together; in starting, the release эй 
core when the carbons touch, allows the spring to raise, e lever, Ea 
block then engaging and turning the pulley, the arc being thus formed. 4 claims. 
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STEAM-DRIVEN CENTRAL 
STATIONS. 


GAS у. 


“THE gas engine will gradually supplant the steam engine. 
The latter will be too costly to maintain,” so says a pamphlet 
bearing the signature of Mr. George Westinghouse, and 
entitled“ А New Industrial Situation.” Now, how has this 
been brought about? We read that the “limitations of the 
old-fashioned forms of gas engine were many. The limita- 
tions are overcome by a new form of gas engine in which is 
utilised the experience of the best steam-engine practice. 
As a result a gas engine which, in smoothness of working and 
regulation of speed, rivals the best steam engine has been 
placed on the market.” On the page opposite to this, we 
Bee a beautifully-arranged perspective view of a “80,000 
Н.Р. gas engine electric station: two 1,500-H r. units of 
which are now under construction in the Westinghouse 
Machine Company's works." This is very interesting, and 
no one will deny that the internal combustion engine ought 
to have a prosperous future before it. Mr. George Westing- 
honse has in bis mind the oreation (not the existence—by 
the way) of a “ New Industrial Situation," and as it will 
tend to promote the well-being of the various Westinghouse 
interests, we may look to him to strain every nerve to accom- 
plish the end. But—and this is the point we are rather 
anxious to deal with in a few words this week—the situation 
is not as yet, and few engineers with a due regard for their 
responsibilities would care to adopt large gas engines whole- 
sale, particularly if they happened to be municipal officers as 
well as central station managers and engineers. 

Now, it cannot be said that gas power has not been given 
a cbanoe in this country for central station work. Many 
engineers have had extensive experience with various sizes of 
gas engines in private generating plante, some of fairly large 
Biz», such as the Agricultural Hall, Islington, where—if we 
remember aright—there are some five 60-H.P. nominal gas 
engines driving direct current dynamos for lighting and 
power. The original stations at Belfast, Coatbridge, More- 
cambe, and Leyton excited great interest, and these gas 
engine plants were illustrated and described, and the descrip- 
tions read with eagerness as being an account of the last new 
and coming thing. Bat what do we know has been the 
case? The “inconveniences,” to use a euphonious term, of gas 
power have led to the extensions, in each of those examples, 
being reversions to ordinary steam practice. Lastly and 
lately, the Corporation of King’s Lynn, a town of about 
19,000 inhabitants situated in the north-west corner of 
Norfolk, having engaged Prof. Henry. Robinson as consulting 
engineer, commenced supply in the autumn of last year with 
а gas-driven station containing some five engines of an 
aggregate of 400 I. H P. The Corporation appointed last year 
as resident electrical engineer, Mr. John Pilling, whom we 
heard of in connection with heavy practical work as long ago 
as 1898, and who, we believe, has been since engaged for 
some time with the Bolton Corporation. As the Lynn 
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works must be extended to meet the prospective demands, the 
question bas arisen: are the original lines of design and 
type capable of improvement, or do they remain unmodified 
by experience since the opening of the works ? 

To this question Prof. Robinson, the consulting engineer 
for the original scheme, and Mr. Pilling, the resident engi- 
neer of the Corporation, give contrary and contradictory 
replies. The arguments on either side have apparently 
perplexed the local press, whose tone may be judged from the 
following, taken from a leading article :—“ Into the many 
detaila and counter-statements put forward in defence of his 
(Prof. Robinson’s) position we are unable to enter. They 
must be left to the judgment of our readers, so far as they 
feel competent to form one. Most of his arguments are of a 
technical character, and will not be very clearly understood 
by the general public.” The journalist, modest as he is 
(thereby showing his good sense), has not failed to grasp the 
difference in tone between Prof. Robinson’s references to Mr. 
Pilling and Mr. Pilling’s manner of dealing with Prof, 
Robinson’s report. It is putting it very mildly to say that 
* Mr. Pilling is made the subject of some not very courteous 
observations by Prof. Robinson,” for what such statements 
mean as “excursions are useful and desirable, provided 
that the Committee are accompanied by a competent tech- 
nical expert who is able to direct attention to the important 
points in the works,” &o., is obvious, when a line or so later 
appears: I understand Mr. Pilling accompanied the Com- 
mittee," and when the closing words of the report read: 
* [t is amazing that people should presume to advise and 
influence you who show not only absolute ignoranoe of the 
subject, but also & most censurable faculty for misrepresent- 
ing matters of fact.” While opinions may differ as to who 
shows this *censurable faculty " most highly developed, we 
must protest strongly against such phraseology from a 
professor and consulting engineer as applied to and about an 
officer appointed and retained as resident engineer by a Cor- 
poration. 

We may now look at some of the points raised. These are 
capital outlay, economy in fuel, in attendance and in repairs, 
and, finally, absence of nuisanoe. Prof. Robinson deals with 
the first point by insisting upon the capital oost of station and 
plant only being considered—as the mains are not affected 
by choice of prime mover. He then asserts that the total 
costs of the stations at Leyton and Lynn have been far below 
£96 per kilowatt. To prove this he compares figures derived 
by averaging the costs of 15 of the largest London direct- 
current stations ; and, further, by referring to bis “ 1898 
rule,” as published in a pamphlet issued by him at that date. 
It is not quite obvious what all this has to do with the 
question, nor how a “rule” prepared in 1898 can be cited 
as valid argument against the contentions of one who 
perhaps refuses to admit that the “rule” is based on 
good and sound premises. Indeed the logic is like quoting 
authority to prove that such authority possesses jurisdiction 
—an error into which those baving the slightest acquaint- 
anoe with controversial methods are not likely to fall, Mr. 
Pilling replies briefly and to the point. He says the cost of 
the Lynn station is £98 per kilowatt, excluding mains and 
such plant. “This figure is higher than many steam 
stations including everything." Perhaps so; but every- 
thing depends upon size and class of work and material put 
in. Again, on the question of extensions, while one cannot 


readily agree with Mr. Pilling that where Lancashire 
boilers are used they, as a rule, have only a sufficient 
number under steam to oope with the work in hand 
hə is quite correct in saying that in his cam 
a single boiler used for peak-of-the-load work only 
is а useful unit to put down together with two 
engines and dynamos, the latter respectively 120 ani 
200 xw. capacity. The obvious objections to numerous 
small units, extensive switchboard, large buildings, and what 
is perhaps the most objectionable item of all, rope-driving, 
all show that the extensions should now begin with steam 
plant, or the change will be still more difficult to make later, 
It is true that gas engires are theoretically efficient hest 
engines compared with other prime movers, but that this 
particular view of efficiency is to be held to counterbalance 
the heavier repair bill they undoubtedly create, the noise and 
nuisance which accompany their working, indicates an 
academic frame of mind. 

Taking the whole matter, we must say it seems to 
ui that in this, as in other vases we could cite, the 
responsible manager and engineer of the undertaken 
has shown that he grasps the requirements as viewed 
from the business side and interests of his employers. Th 
original works appear to have been thoroughly well designed 
and carried out, and there may have been—as appears to be 
the case—excellent groandr for starting off with gas plani 
There is no reason, however, for perpetuating in extensions 
a system which loses its advantages as works of this per- 
ticular sort get larger, and we think the Corporation d 
Lynn have done well in passing the minutes of the Com- 
mittee without amendment. We have not taken up spec 
to go item by item into the conflicting arguments, because 
no good purpose would be served ; we prefer rather to indi- 
cate the danger to the profession and its members, which w 
believe exists, when terms such as are quoted above ar 
applied by one engineer to another engineer in the amt 
service as himself, the public being quite unable to jadge 


. the merits of the case or “ to see fair play." 


Carborundum.— The increased output of carborundum in 
1899 over 1898 is placed in the neighbourhood of 50,00 
lbs. Considering the active manner in which this 
industry has advanced, and the demand for the product, thi 
is a substantial advance and demonstrates an increasllf 
popularity of carborundum. The inside dimensions of th 
carborundum furnaces of to-day are 16 feet long, 6} fes 
wide and 5 feet deep. The raw material is piled 4 feet above 
the top of the furnace. One thousand electrical һогве-рот“ 
is applied to the furnace for 36 hours, during which time ! 
is estimated that the furnace throws off no less than 7 to 
of carbon monoxide gas. 


Artificial Graphite.— The manufacture of artificial 
graphite is one of the new industries that has gained 
substantial foothold at Niagara Falls, where the Acheson 
Graphite Company has erected a factory, which it is E 
to enlarge in order that it may do all its work under the 
of the company, instead of in the plant of the Carborundum 
Company. The output in 1899 is said to have been pearl] 
200,000 lbs. more than in 1898, bat during 1900 Ши 
amount will be very materially increased through the оре 
tion of the new plant of the Acheson Graphite Company. 
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SOME STEAM PIPE SUGGESTIONS. 


We gather from an article by Mr. W. H. Wakeman in 
Casner's Magazine one or two good suggestions about steam 
pipes. He prefers rivetted steel pipes with the flanges 
riveted on; after thie, lap-welded steel with screwed flanges. 
We are not surprised at his wish to make the joint on the 
end of the pipe instead of on the face of the flange, because 
steam is apt to leak through the screwed joint. This 
is more particularly an American fault. It is often seen 
on American pipes, and is probably due to the coarse 
threads used. Thus an American pipe has only eight 
threads per inch for all sizes above 2 incbes diameter. 
English pipe has 11 threads to the inch on all sizes above 
2 inch. The difference appears worse on the pipe itself than 
it does on paper. The difficulty of making the joint on the 
pipe end is that of getting the joint ring correctly placed, 
without which the joint of the screwed pipe is exposed to 
the steam, and may leak. . 

Various joint packings are used. For sound smooth face 
flanges we have known a simple ring of soft copper wire, 
with the ends crossed over each other, to give good and 
tight joints. With turned bolts and narrow faces raised 
above the rest of the flange no joint ring is needed. This 
implies expensive work, but it is durable. The faces are 
{ inch wide. The face must be as near the bolt holes as 
possible, so that the screwing of the bolts may not spring the 
flanges too much. Ordinary flanges do not admit of small 
bolt circles, because the flange body is in the way of the bolt 
heads and nuts. If the flange is as thick as its body is long, 
it may look clumsy, but it allows of the bolts being put into 
аз small a circle as will allow the nuts to clear the pipe body. 

The same effect is secured by putting bosses on the flanges 
to stand out as deep as the screwed body, as per sketch, 
fig. 1. For this purpose, however, we do not see any 


necessity for the complication of projecting bosses. The 
can pe Fa used where flanges are of cast-iron or oast-steel. 
The ordinary flange admits of the same advantage being 
secured, namely, the small bolt circle, if it is screwed the 
reversed тет upon the pipe end. The same long bolt is, of 
course, required, and there is a gap between the flanges, as in 
fig. 2, and the bolt lies close to the body of the flange. The 
bolt circle is thus reduced by fully the diameter of the bolt 
holes, and the facing of the flanges is reduced to the narrow 
areas in contact. There is really no reason why steam-pipe 
flanges should come together in the ordinary way, excepting 
where for weight-carrying purposes, when wide- 
mend flanges give the bolts greater power to carry load. 
same effect would be obtained by putting pieces 
between the flanges of fig. 2 on the upper side to with- 
stand the compression stresses where pipes are acting as 


The author favours placing a water separator in the 
boiler, во as to at once separate water and drop it back 
to Ив proper place. He also advocates a combined 
separator and steam drum near the engine, so as to 
give а final drying to the steam and permit of a steadier 
flow, and, therefore, smaller and less costly pipes. Не 
further states that a separator in the exhaust pipe will 
deliver the exhaust steam to the condenser as clean and dry 
as the live steam, thus separating the oil. We need not 
follow him in his remarks upon the too obvious faults of 


steam pipes with depressed lengths below the general level 
and the danger of water hammer arising therefrom. With 


ordinary velocities of flow of steam the water in a pipe 
cannot flow the other way. Hence the demand that steam 
pipes should slope to the engine, otherwise it is apt to 
gather in the pipes and then move en masse to the engine 
and cause breakage. 

The boiler stop valve should also be at the head of the 
riser from the boiler branch, and the pipe should slope away 
from this valve. If the pipe rises from the valve, water 
collects above the valve and necessitates a drain pipe to that 
perennial nuisance the steam trap. If this fails to act the 


riser gets full of water, and when the steam valve is opened 
the water is projected violently onward and breaks the first 
opposing surface. 

ө до not agree that pipes should be carried on rollers. 
It is probable that when carried on simple brackets the 
friction checks vibration, but there ought to be rubbing 
pieces fixed on the pipes to preyent wear. 

The maximum expansion met with by the author is 1 inch 
in 50 feet, and this ought to be provided for by suitable 
bends or other appliances. There are one or two expansion 
jointa that appear sound, but a good expansion joint is not 
common. Some we have seen are worse than useless, others 
are positively dangerous. 


CURRENT SPECIFICATIONS. 


III.—DUBLIN ELEOTRIO LIGHTING. 


SUMMARY. 


System. — Three-phase alternating current generating 
direct at 5,000 volta. 

Output of Engines.—Large sets. 1, 650 1.H.P. as full load, 
and 1,800 f. H.P. as emergency load, with a maximum of 
2,000 г.н.р. when working condensing with 26 inches vacuum. 
Small sets. Half above outputs ander similar conditions. 

Output of Alternators.—Large sets. 1,000 Kw. as full 
load, and 1,100 Kw. as emergency load for two hours. Small 
sets. Half above outputs under similar conditions. 

Speed Specified.—Not to exceed 85 revolutions per minute 
for the large seta, and 95 revolutions per minute for small 
Beta 


Power Factor.—Alternators to be capable of working at 
above outputs at any power factor between unity and 0:8. 

Periodicity.—At contractor’s option between 50 and 60 ~ 
per second. 

Tims of Delivery.—T wo 500-K w. sets in 12 months from 
date of order, and two 1,000-Kw. sets in 15 months from 
date of order. 

Penalty for Late Delivery.— One-quarter per cent. of con 
tract sum for first month, one-half per cent. for second month, 
three-quarters per cent. for third month, and J per cent. for 
fourth and subsequent months. 

Terms Payment. — 80 per cent. on contract value of 
work executed on site. 10 yer cent. three months after plant 
has been put in beneficial use. 10 per cent. six months later. 

Stipulations as to Wages paid to Workmen.—To be not 
less than minimum standard rate in Dublin district. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Arbitration.—Provided for, with certain reservations 
mentioned below. 


In some respects this is one of the most interesting of 
recently issued specifications. It has been prepared by Mr. 
Robert Hammond who has taken the bold course of recom- 
mending a three-phase alternating current system for use in 
the City of Dublin for both lighting and power purposes. 
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Although there are several two-phase stations either working 
orin course of construction, this is, we believe, the first 
station in this country where a predominant lighting load 
will be supplied with three-phase currents, and regulation 
Becured by the balancing of the load on the different phases. 

We understand that there were several reasons which had 
great weight with Mr. Hammond iu deciding upon this 
system, one of the principal being the relative positions of 
the generating station and area of supply. It is proposed 
that the power house shall be situated at the Pigeon House 
Fort, a position on the harbour where good coal and water 
facilities are available, about three miles from the city and 
right outside the contemplated area of distribution. 

The present specification deals only with boilers and eteam 
alternators. 

The boiler section asks for six Lancashire type 30 feet by 
8 feet 6 inches, and four water-tube boilers, each of the 
latter capable of evaporating 10,000 lbs. of water per hour. 

The generating units are four in number, two 1,000-Kw. 
and two of 500-Kw. size. Vertical type engines are specified, 
and alternative offers may be made for compound engines to 
work with steam at 150 lbs. per equare inch pressure and 
triple expansion engines with steam at 180 lbs. per square 
inch pressure. 

It should be noted that the steam consumptions per 
kilowatt-hour demanded are extremely low, 19 lbs. being 
specified for the 1,000-kw. set if compound engine, and >/ 
lbs. for the 500-K w. set, while-if triple expansion engines are 
supplied, the figures are 77 lbs. per kilowatt-hour for the 
1,000-K w. set, and 19 lbs. per kilowatt-hour for the 500-Kw. 
ret. On each figure a margin up and down of 7 ib. per 
kilowatt-hour is allowed, and then a bonus or penalty of 
£500 per I lb. of steam variation is enforced. 

The drafting of the technical portions leaves little to be 
desired, and we do not doubt that all our leading plant 
manufacturers can comply with the requirements laid down. 
One wonders wby, in specifying the delfa winding for the 
alternators, Mr. Hammond has departed from the Conti- 
nental practice, which is almost invariably s/ar system. 
We think, too, that in demanding plant capable of working 
at full output, with a power factor of 0°8, that Mr. Hammond 
is counting on a motor load which it will take years to obtain, 
jadging from the experience gained even in those towns and 
cities where special pains have been taken to develop this 
source of revenue. 

Dealing with the general conditions, we find in Clause 6 
а consideration for the tenderer, which is often conspicuous 
only by its absence. 

The clause reads :— 

The tenderer must submit with his tender the outline drawings 
enumerated in the section for which he is tendering, drawn to as large 
a scale as is convenienf. Detailed plans are not required at this stage, 
but if the tenderer wisbes to call special attention to any details of 
construction, he is invited to submit a drawing of same with bis 
tender. ll drawings submitted by unsuccessful tendcrers will be 
returned, if application be made to the engineer within 14 days of 
the announcement of the successful tenderer. 

The clauses re arbitration are inconsistent, for we read in 
Clause 43 :— 

In case any dispute or difference shall arise between the Oorpora- 
tion or their engineer on their behalf and the contractor, eher 
during the progress of the works, or until the final payment be made, 
or after the determination, abandonment, or breach of the contract, 
as to the reasonableness of any requirement of the engineer, or as to the 
dismissal of an employé of the contractor, or generally as to any ques. 
tion arising under this contract, then either party may forthwith give 
to the other notice in writing of existence of such dispute or differ- 
ence, and such dispute or difference aball be referred to arbitration. 

The award of the arbitrator shall be final and binding on the parties. 

Upon any or every eucn reference, the cost of and incidental to 
the reference and award respcctively shall be in the discretion of the 
arbitrator, who may determine the amount thereof, or direct the 
same to bo taxed as between solicitor and client, or as between party 
and party, and shall direct by whom and to whom, and in what 
manner the same shall be borne and paid. This submission shall be 
deemed to be a submission to arbitration, within the meaning of the 
Arbitration Act, 1899. 

This latter date is, we think, a misprint for 1889. The 
wording of this clause is not of the happiest character, but 
it can be unreservedly accepted, if it be specified to inclade 
and override those parts of the general conditions where it is 
stated that ths engineer’s decision shall be final. This phrase 
occurs several times, for example, part of Clause 8 reads : — 


If during the erccution of the contract any question or difference 
should arise as to the meaning of any dimensions, clause, word, 


sentence, or otherwise, in these genera! conditions or specification, or 
on the plane, sections or drawing referred to in or formiog part of the 
contract, the engineer shall determine il, and his decision shall be final. 
and in Clause 12 referring to the expenses payable to the 
contractors in case the Corporation withdraw from the con- 
tract, the sentence occurs :— 


If the amount of such expenses bs disputed, the decision of the 
engincer shall be final. 


Clause 14 states :— 


The contractor for each section will be held responsible for any 
mistake which may arise through the use of any drawings supplied 
by him, and for any costs, damages, or expenses which паву be 
sustained or incurred by the Oorporation, either from any such 
mistake or ftom any defect in the plans, sections, or drawings, acd 
the decision of the engineer as to the amount of such costs, damages, and 
expenses shall be final. 

The same unoertainty—or perhaps we had better say con- 
tradiction—in terms is apparent in Olause 28, which deals 
with the question of engineer's supervision, and says :— 

All the works are to be carried out under the direction, control, 
and to the entire satisfaction in every respect of the engineer; but 
the contractor shall be responsible for the accuracy of bis work, and 
no plea as to the acts, order, or general supervision of the engineer will 
be admitted in justification ot any errors of construction or fixing. 
The decision, iu writing, of the engineer upon any matter as to which 
he is by these general conditions required or authorised to certify or 
decide, shall be final and binding upon the Corporation and upon the 
contractor. 

Provided always that nothing herein shall be deemed to authorise 
the engineer as between him aud the Oorporation, to make any deviation 
from or alterations in the contract without the approval of the Electric 
Lighting Committee, conveyed under the hand of the town clerk or 
city engineer. 

We feel sure that any impartial reader will at once condemn 
the unfair character of a clause such as this. The unhappy 
contractor must obey the directions of the engineer and then 
accept all responsibility in a duly meek manner, f ing all 
right either to plead his cause before an impartial tribunal, 
or even to remind the engineer that the mistakes are due to. 
errors in his own instructions. The Corporation are not at 
all desirous of placing themselves under the engineer's 
control; so the last clause limita his powers as regards his 
relations with them while leaving them practically unlimited 
when dealing with the contractors, 

We hope that a strong protest will be made against the 
insertion in the final contract of any clause of this far- 
reaching and one-sided character. 

While finding much to condemn, there are also conditions 
which may well be copied, for instance, in Olause 67, dealing 
with date of completion, we find that the engineer may grant 
extensions of time if the works are delayed :— 

By reason of the supervision of the works under the direction of 
the engineer, or of unusual inclemency of the weather, or by reason of 
civil commotion, or general or local strikes or combinations of workmen, 
or in consequence of апу bond fide accident to machinery in the 
manufacturer's premises, causing a delay in the supply of plant or 
materials to the contractor, or other cause beyond the reasonable control 
of the contractor, 

If a claim of this character had been inserted and acted 
upon in the contracts made between public authorities and 
manufacturers during the past few years, many of the dis- 
putes which have caused far more worry than gain to all 
parties would have been avoided. The penalty clause is so 
worded, that the value of plant delivered and erected, and 
suitable for beneficial use, may be deducted from the total 
contract sum before the percentage assessment for penalties 
is made. This is fair and reasonable. 

Tenderers should note that it is optional for the purchaser 
to demand the stringent and exhaustive tests of the plant 
after erection specified, and that separate prices have to be 
allocated in the schedule of prices for this purpose, these 
sums being deducted from the total contract if these trials 
are dispensed with. 


LARGE GAS ENGINES FOR ELEOCTRIO 
| POWER GENERATION. 


IN an article by E. Meyer on large gas engines, appearing in 
а recent number of the Zeitschrift des Vereins Deutscher 
Ingenieure, & table of comparative results of steam and gas 
pe in generating electrical energy is published. The 
ollowing instances are selected from the table, the power 
developed at the steam and gas generating stations being 
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approximately the same. The gas engines are driven b 
1 gaa, but the type of pone is not specified. It will 
ssen, however, from the column dealing with the consump- 
tion of fuel per kw.-hour generated that the efficiency of the 
generators is very much the game in each case :— 


5 by a great number of the leading physioista, 
chemists, electricians and engineers, so that, at least, its 

ormances in practioe are pretty well known, and some 
idea of its actions and reactions can be obtained from their 
reports, papers and books on the subject. 


Gas Powra 


Name of electric generating Number and size ofthe Year to which 
station, ngi 


Total average 
cost of fue 


Fuel per kw.-hour 


Price of | generate including fuel 


Nature of fuel. 


gas engines. results refer. fuel per ton. for lighting up, &c.— throughout the 
average throughout year. | year per Kw.-hour. 
| Shillings. Lbs. Pence. 
Rothenburg ... . | 2 of 50 K r. each. 1899 Anthracite. 335 057 
| Coke. 4 
Linden $ of 60 K P. each. 1897—1899 3 23 3 50 046 
coke. 
Landau lof60n.P. . 1899 Anthzacite. 22 2:36 03 
1 of 80 HP | ee 
Weimar r  ..| 2ofl00nHP 1899 Half anthracite, ‚| 20 2 60 0:38 
[1 ot 60 НР. _ half coke. | die 
Zarich (centrale bergbahn) 1 ot 120 НР s | Belgian anthracite | 31 | 198 036 
i 2 of 60 HP | (и espérance | 
| 1 of 14 P | Heratal). | 
Electric tramways—Zarich | 3 of 125 нр s Ditto, 39 229 0 86 
Steam engines. BTRAM Powan. 
Z rickan 8 of 100 to 150 E. 1899 One-third Bohemian 11s. 81. 9°76 0 65 
brown coal, two-thirds 
Zwickau coal | 
Kóaigsberg ... 2 of 100 to 130 m P April, 1898 | Englisb, Scotch, West. 13 | 8:95 0:606 
2 of 200 to 260 H P to phalian and Bilesian | 
1 of 200 to 250 m P April, 1899 оол] | 
1 of 100 to 125 E P. | 
Since О tober, 1898, | | 
2 triple-expan. engines 
of 365 to 460 K Р. bave | 
Elberfeld 3 of 300 ЕР. 1898 Hard steam coal 13 | 9:57 071 
4 of 150 KP | 


Other instances are given of steam plants with mach larger 
power units, the total cost, of fuel being lowest at Düsseldorf, 
where three 400-H.P. and two 600-H. P. steam engines are in 


use. The total oost for fuel is a trifle over 2d. per Kw.-hour, 
the ooa] used being a hard coal coming from the neighbour- 
hood of Ruhr. 

Herr Meyer records some interesting experiments he was 


led to T аав (о naring recei one ee i 
respecting t ptability of large gas engines for driving 
blowers. Hitherto, blowers of large sizo have been driven 
chiefly by steam power, the volume of air moved being 
regulated by altering the speed of the steam engine. It is 
usually thought that the thermal efficiency. of a gas engine 
is greatly diminished when the speed is lowered to any extent 
from normal. This does not appear, however, to be borne 
out in расе Herr Meyer carried out a number of trials,* 
from which it appeared that no increase of consumption of gas 
per horse-power-hour takes place when the speed was varied 

tween 250 revolutions per minute and 128 revolutions per 


| minute, although the necessary cooling water per cubic foot 


of gas was appreciably increased. Ignition took place quite 
regularly, but the pam Mamta was towards an earlier ignition 
the speed was lowered, go that probably in oases where the 
was lowered very appreciably, some adjustment 
in the igniting arrangements would have to be made. Herr 
5 opinion that the transformation of the energy 


i 


the gas engine for the direct driving of machines such as 
blowers, which are regulated by increasing or reducing the 
speed of rotation, is only a question of overcoming difficulties 
connected with the governing arrangements, and with the 
proper adjustment of. weight in the fly-wheel. 


STORAGE BATTERY PROBLEMS. 


THESE problems are many and their solution at present 
impossible on an entirely satisfactory baais; nothing but the 
lead sulphuric acid cell is at all practicable, and this has 
been examined physically, chemically, electrically, and 


* Zeitschrift des Vereins d, Ingenieure, 1899, p. 962, Table II. 


The chief difficulty with the lead cells arises from their 
great weight and high oost of maintenance, but during 
recent years some improvement has been made by most 
battery makers by reducing these drawbacks to their more 
general employment. 

Then they require very careful working to get high 
gp ond ар with durability. 

Most battery troubles arise from careless attendance, over- 
discharging, standing idle partially charged, and never fully 
charged for long periods. ‘These and many other abuses are 
practised on batteries, with the evil resulta which have 
unfairly prejudiced many people against their use, 

Several good batteries in the market сар, however, be used 
with great success when properly attended to and intelligently 
used for stationary purposes, thus showing that of late con- 
siderable improvements have been made. 

For stationary batteries the chief problems are to reduce 
first cost and maintenance, and raise the efficiency which, in 
any lead oells, cannot mach exceed 85 per cent. 

e have always held that in many instances the storage 
cell could be used to a greater extent than it is in the dis- 
tribution of electrical . It is good enough now to 
occupy а much larger place than it did a few years ago, 
especially. in small towns where the day load is next to 
nothing, and fall load of short duration. We are aware that 
in nearly all small towns, continuous current plants have a 
battery, but in few cases do we find the storage anything like 
adequate to secure the greatest benefit. 

Bat the difficulties in the problems connected with stationary 
cells are as nothing compared with those of the portable or 
traction cell. ` 

The portable cell is boxed up, and its condition cannot be 
readily observed; the user may know roughly what amount 
of energy he puts into it, but is usually hazy about what he 
takes out; they 78 subjected to ш апа um dic 
discharges, in fact, to everythihg is or the 
longevity of lead plates, pi 

The most strennous endeavours have been, and are still 
being, made to produce battery seri of less weight and 

ter mechanical etrength, but whether much real progress 
as resulted or not is difficult to ascertain. 

The chemistry of lead salts is well known; their action in 
the storage battery is also well understood, and there is small 

mise of any improvements arising in that direction. The 
improvements have all been made in the construction of 
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the plates, by better arrangement of supporte, by using 
арры other than lead, and b АШ Metis materials 
in a more porous condition, in better contact with the 
conductors. 

Me. E. J. Wade, A. I. E. E., has been considering the 
шо in a paper read on the 22nd inst. before the 

nstitution of Electrical Engineers, but it does not bring 
before us anything new or in any way suggestive of im- 
provement. 

The insolubility of the active material is an essential 
property which has been recognised from the first, also the 
property of high porosity, although these points stand out in 
the paper, as if they had hitherto been overlooked. 

A hint is thrown ont that possibly an improved plate might 
be found in “the less studied Md more obscure reactions 
into which the metals enter”; possibly, but we doubt if 
chemists at this date have left any of that Бокша of 
“reactions ” for aspiring inventors to worry over. There is 
not much obscurity in “the reactions into which metals 
enter,” and the whole of the elements have been ransacked 
already for a substitute for lead. 

Not being able to discover a better metal the aspirin 
inventor sometimes invents one, but hitherto the inv 
metal has had too many obscure reactions of its own. 

We believe the lead-sulphuric-acid ое] is better under- 
stood among electricians and chemists than the paper gives 
them credit for; the general feeling in regard to the matter 
is that oonsidering that all attempts to make radical 
changes in the active materials have been fatile, the beat 
thing to do is to make the best use possible of the only 
materials which have stood the teat of time. 

The difference between the capacity theoretically obtain- 
able from 1 lb. of active material, and that obtained in actual 
practice is still large enough to raise hopes of further 
improvements with lead cells. 

We notice a recent improvement for the purpose of 
producing a plate of great porosity and yet of great strength 
1s claimed for a German inventor, who makes up the pastes 
of lead oxides with glycerine or oila, which on forming pro- 
duces a building medium to hold the materials firml 
together ; it gives, we are informed, a capacity of 8 ampere- 
hours per Ib. of plates on an eight hours’ rate 2:5 amperes 
—not a very great result, and the use of glycerine is old. 

The sort of papers and books on storage batteries really 
required are not forthcoming, but we have plenty and to 
spare of the kind given by Mr. Wade, discussing theories 
only, with a lot of possible and impossible chemical 


equations. 
There is not at nt a single work on accumulators 
embodying the resulta of ce in constructing 


batteries and tabulating anything like rules or formule for 
calculationg. The practice of aocumulator construction is 
not во well known as some would lead us to believe. 
It is also worthy of remark that while ifications 
for dynamos, motors, engines, £c., are exceedingly strict, and 
specify every detail many stringent tests to Ъз applied, 
storage batteries are, as a rule, let off very easily both in 
ifying what is required and afterwards testing to find if 
requirements have been fulfilled. Nor do we find much 
information regarding their actual performances and their 
actual cost of maintenance from experience at central supply 
stations, By-and-by, we have no doubt this important 
Kar receive the attention it deserves from practising 
electricians. i 


REPORTS AND COUNTER REPORTS. 


[ COMMUNICATED. ] 


Воме reference was made last week to the use of gas engines 
in electric lighting works, and now the question has den 
raised in a somewhat acute form in the town of King's 
Lynn, where for some time the municipal lighting system 
has depended upon gas motors. Originally the works were 
designed by Prof. H-nry Robinson, but acting presumably 
on the advice of the resident engineer, the Corporation prac- 
tically decided some time ago to employ steam plant for 
extensions. The report in which these reoommendations 
were embodied has called forth a bitterly worded retort from 


Prof. Robinson, in which a somewhat reckless attack is made 
upon the resident engineer. The writer has no desire to repro- 
dace the terms which Prof. Robinson applies to Mr. Pilling, 
the resident engineer, but one cannot help noting the extreme 
lack of dignity which charaotsrises the consulting engineer 8 
report ; ee тш Apper о have been written in the 
spirit of the second line of the couplet— 

Thrice armed is he who hath his quarrel jast, 

Bat four times he who gets hie blow in fust. 
Prof, Robinson would appear to have atriven hard to dis- 
oover in the Committee’s report statements which by implica- 
tion suggest that he has carried out schemes which have 
involved a waste of money. Included in the Committee’s 
report is the remark that the capital outlay per unit of 
plant at Leyton is £192, or twice that of moat stations, 
aud this is referred to as follows: “The obvious inference 
from these statements is that, owing to the adoption of gas 
plant at Leyton, the capital ontlay was £96 per kilowatt in 
excess of what it would have Been if steam plant had been 
used, and that, therefore, a sum of upwards of £20,000 was 
wasted in consequence of my advice having been followed. 
The farther inference is obvious also, namely, that a waste 
of nearly £15,000 has oocurred at Leyton for the same 
reason.” It is claimed by Prof. Robinson that the total 
costa of the central stations at Leyton and Lynn have been 
far below £96 per kilowatt, and that the figure of £192 
kilowatt was arrived at by dividing the total capital outlay 
at Leyton, including an exceptionally extensive m of 
mains and also an extensive в of public lighting, by 
the number of kilowatts provided in dynamo power. The 
writer has always thought that to jadge the cheapness or 
otherwise of a station by the price per kilowatt installed is 
more or less misleadin bak an lace oat is done the only fair 
comparison is to include mains, &o. ; indeed, Prof. Robinson 
himself is not proof against this, for in estimating 
the cost per kilowatt of plant installed in various London 
companies, he divides the total capital expenditure by the 
capacity of the plant. The statements of Prof. Robinson 
and the counter-statements of Mr. Pilling may disclose some 
interesting figures, but to moat people they demonstrate very 
clearly that comparisons are always dangerous. At the same 
time it needs no more than an eye to see that Prof. 
Robinson is pleading the cause of the gas engine, and the 
resident engineer ія engaged in the advocacy of the steam 
engine. The eontroversy shows more than that, however; 
it suggests that differences of opinion between the consalt- 
ing and the resident engineers are likely to arise at some 
time or other, and when they do they may develop into very 
serious quarrels, 

One need hardly say that differences of opinion are always 
permissible, but it is one of the moat regrettable features of 
electrical engineering that these quarrels should be carried 
on in public. The lamentable occurrence at Sheffield is still 
fresh in the minds of most ; in this case the resi- 


dent engineer, a man of wide 


occurrences, 
t to take some decisive course, If they employ a con- 


tin „the terms and period of his employment 
should Aperi understood ; whether the scheme which he 
carries out be good or bad, they ought not for a moment to 
permit any sort of public conflict to arise between him and 
the resident engineer. No one denies that it would be dif- 
ficult for a oonsejentious station engineer to remain quiet 
while a scheme was carried out which was in many ways a 
poor one; the point one wishes to urge is that there is not 
F^ Municipalities аге, of hat difficult 
ipalities are, of course, in a somew i posi- 
tion; for the р of initiating an electrio lighting 
scheme they have recourse to an expert, who advises the 
adoption of some particular system, and superintends its 
completion. It then becomes necessary to appoint an engi- 
neer to take charge of the lighting works; he may happen 
to be a very young man, with strong opinions of his own, 
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and he is probably convinced that the system has not been 
designed and carried out in acoordance with his ideas. The 
consequence is that when extensions are to be carried ont, 
he suggests radical alterations on the previons methods, 
and if the municipality place any trust in him they adopt his 
recommendations. It is only right and proper that an engi- 
neer who has to carry on the work shenld be permitted to make 
suggestions for the future well-being of the system of which he 
is responsible for the management, and knowing, too, as he 
5 does, the special requirements of the neighbourhood, 
it would be absurd to ignore his views when it became 
to enlarge the system. But if his opinions do not 
coincide with those of the consulting engineer, what happens 
then? Not always what happened at Lynn, fortunately. The 
fact of the matter is, after a station has been once designed 
and a resident engineer appointed, all future extensions should 
be carried out under his advice and supervision without any 
reference whatever to a consulting engineer. If a resident 
engineer cannot extend the works, what is the good of him ? 
He was certainly never appointed to keep machinery running 
and things clean ; a man at 808. a week could do that. How- 
ever, the main thing for a municipality to keep before it is 
this: employ a consulting engineer to carry out extensions, or 
entrust the work to the resident engineer, but do not get а 
report from each. | 
To return, however, to the peru case of Lynn. 
There is, of course, nothing to show 
of Lynn did ask for two reports. On the contrary, it would 
appear that the report of Mr. Pilling—the resident—called 
forth a gratuitous report from Prof. Robinson, for he was 
Шр never paid to say that false and stupid statements had 
n made 


If the statements made regarding the Leyton capital charges 
as quoted at Lynn are wrong, then so are the various technical 
papers. There are one or two suggestions made by Prof. 
Robinson that are worth recording, because they throw a new 
light on the question of gas engines in public supply works, 
Apparently it is only where space is unlimited that gas 
engines should be employed, but many members of the pro- 
fession have always assumed that gas engines were specially 
adapted where space was limited. Prof. Robinson stated that 
as regards Belfast, he believes the fact is that the Corporation 
Gas Committee were afraid that the introduction of electric 


_light would injure their department, and therefore induced 
the engineer to use their gas for working the electric light . 


station. As far as is generally known, it was on the special 
recommendation of the engineer that Belfast gas 
engines ; certainly the engineer in question would have been 
the last person in the world to have been influenced by a 
Gas Committee ; moreover, the high charge for gas was one 
reason which expedited the introduction of steam engines 
into the В -lfast lighting works. 


THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 
Ат the meeting of the Institution of Electrical Engineers 
held on Thursday the 22nd inst., a paper by Mr. E. J. Wade 


on “ Storage Battery Problems,” was read. The paper dealt 
principally with the chemical and physical chargea produced 
in a secondary battery by charging and discharging, and was, 
said Dr. Armstrong in opening the discussion, a valuable 
paper on an important subject. Dr. Armstrong considered 
that Mr. Wade had stated his case with quite unusual olear- 
ness, and had pat forward many logical argumenta, That 
evening a new period in the treatment of problems 
offered by а secondary cell had opened, for the conventional 
method of р what тра sme on charging and €: 
charging omitted to note 8 t ha 
in between : electrolysis of lead salia ai Gndoubuediy (psum 
i one ically knew very little more 


action, practi 
than when Faraday left the subject, but enough is known to. 


be able to state that the action does not take place in the 
simple way it is so often assumed to do. One of the 


was that we did not know how the peroxide was - 


formed from the sulphate. Mr. Wade assumed that the 
substance contained both these constituents, but Dr. Arm- 


that the Corporation 


cella for a sum of 20 per cent. 


Sop then an almost level 


strong thought that Mr. Wade did not help himself very 
much by assuming “normal " and “abnormal” states.* He 
ventared to think that the important part was the latter part 
of the paper, where emphasis was laid on porosity and free 
diffusion of the acid. During the discharge the solution is 
depleted of acid, while the pores of the plate are loaded with 
strong acid on charging, and a free passage must be left 
for the acid. 

Prof. Ayrton did not think he was exaggerating if he said 
the paper s the ge end the тне had had ior 
many a long day, an 8n the way was 
to know more ‘boat end wig uc better sores elle. 
He commended the clearness of thought and lucidity of 
expression in the paper. He and Prof. Perry were engineers 
to the very first accumulator company that ever existed. Ia 
the paper it was stated that in the special instance of the 
cell whose paste was tested by Prof. Ayrton in 1890, the 
Геом treatment of the cell was exoeptionally favourable, 

t he thought he had impressed проп the world 10 years 


_ ego f that the cell had been used in his laboratory for quite 


two years. Prof. Ayrton then drew attention to an interest- 
ing point, how and why it is that if a cell be never dis- 
charged below 1:8 volts it will survive, but if allowed to fall 
below this it will be ruined. In his earlier experiments 
he discharged and charged cells day after day and week after 
week and allowed the pressure to fall on discharge to 1:5 
volts, He found that it was ruining the celle. Dr. Louis 
Duucan had arrived at the same result. Might this not 
explain the failure of the London E'ectrical Cab Com- 
pany? He understood that the E. P. S. Co. guaranteed the 
r annum upon the 
first cost. But as it was on condition that they were 
never allowed to go below 1:8 volts per cell, and as cab after 
cab returned to the дерд: run down below thie, set after set 
of oella went outside the contract. It was commonly stated 


~ that a combination of cabmen had caused the Cab Company 


to go out of existence; it may, perhaps, bave been due to 
accumulators and not oabmen : in any case, the Oab Company 
had ceased to exist. It meant ruin to cells and ruin to the 
company to discharge cells too low, and cabmen should have 
been told “on pain of your life, come home when you find 


- the pressure down to 1:8 volts," means, such as indicators 


on the splashboard, being given the men so that they might 
know exactly what they were doing. To go to another 
the usnal discharge curve of a cell shows a sudden 
rtion, and then a gradual fall 
п. If, however, a cell be left ineulated after charging, 
the first portion of the curve does not exist at all, but the 
pressure on commencement of discharging slightly rises, and 
then the curve fits in with that obtained on immediate dis- 
charge after charge. Ooming to something still more impor- 
tant, cells were usually charged with constant current, bat 
more energy could be got in and gassing avoided by charging 
at constant potential. Prof. Ayrton referred to a paper read 
at the British Association, giving full resulta of experiments 
on this point. 

Mr. W. Hibbert gave a highly technical but extremely 
interesting account of some of the early work of Gladstone 
and Tribe, with much of which he was connected. Dr. 
Armstrong rightly said the logic of the paper was correct, but 
the bases were not right. Mr. Hibbert referred to experi- 
menters who had prepared lead chemically, and com the 
product with. electrolytically prepared lead; also he men- 
tioned Dr. Shield’s tests of the specific resistanoe of peroxide 
of lead, in one case electrolytically formed and in the other 
chemically, and the results came ont with very small 


Proof of paper, p. 33, paragraph commencing “ Unfortunately 
there is other most troublesome 8 &c.“ 


See papers by Prof. Ayrton aud others, summer and Christmas 


of 1890. 
Prof. Ayrton has been enough to draw our attention to the 
exact point he remarks. He says that he 


each of the уран дн 
+ following a charge at constant current, and he gives the following 
figures as illustrative :— 
xe Watt-hours. 
Charge at Put in, Given out. 
Constant current... „. 1518... .. 123 
Constant potential. , 2312 .,,  .. 163 
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differences. Again, lead deposited by zinc from an aqueous 
solution of the acetate (the lead-tree) was as as samples 
otherwise produced, therefore the lead oould not be in an 
allotropic condition. “ You should remember what has 
already been found ont.” Further, on p. 84 of the paper in 
proof, it is stated that Fully charged active materials 
ane their э са with sind oar df tenacity, 

ut it is quite possible that the v ual loss of capacity 
80 often ied дарыс by Беше нозе, and for which 
no satisfactory explanation has yet been offered, may be due 
to a change of molecular structure.” Prof. Ayrton’s 1891 
p gives an explanation : as oells are allowed to stand 

1 gas is evolved by chemical action. Mr. Swinburne 
observed the same thing two or three years previously. A 
sentence in Gladstone and Hibbert's forming an addendum 
to Prof. Ayrton's paper “ On the Oause of Change of E. M. F. 
in Secondary Batteries,” might be read as a paraphrase of 
one in Mr. Wade’s paper. 

Mr. G. H. Robertaon regretted he had not attended with 
the intention of speaking. Mr. Addenbrooke referred to 
some commercial and technical questions connected with the 
use of secondary cella, and forecasted the possibility of pro- 
duoing charging current for oells at 4d. per nnit. Through 
the intervention of the chairman the remainder of Mr. 
Addenbrooke's argument was consigned to the Journal. 

Mr. G. О. Alliogham gave another hypothesis to account 
for the actions which occur in a battery. His remarks were 
well thought out, and should be looked for in the Journal, 
but do not admit of being usefally abstracted. 

‚ W. сено end if all 5 
tions were necessary? He proceeded to disagree wi 
Mr. о and to а ш the author as to state- 
ments made on sundry pages of hi . 

Mr. Swinburne thought Mr. Wade » veni over a good deal 
that was eight or ten years old without giving any new 
matter. There were, of oourse, several things which 
obscured results. Sulphate of lead was a non-oonductor. 
In a battery, the chief chemical action was the formation of 
water, bat water was so cheap that this vital part of the 
equation was apt to be overlooked. The question of contact 
was important; there is difficulty in obtaining contact 
owing to sulphate ; a plate naturally tended to go down to 
sulphate, and that then insulated it. There was a rapid 
ohange when the percentage of non-oonducting msterial in a 
mixture roseto 15 per cent. He had noticed this in oonnection 
with heaters and Nernst's lamps. He urged that when you 
had a very simple explanation you should see whether it did 
not fit the facts, before looking for a more complicated ex- 
ра, At this point the meeting was adjourned, and the 

urther discussion and Mr. Wade's reply will be taken on 
Thursday, April 5th, before a paper by Mr. Grove on the 
applications of electricity in connection with warlike opera- 
tions, &o. 


THE BABOOCK AND WILCOX CHAIN GRATE 
STOKER AND STEAM SUPERHEATER. 


WE have several times lately had oocasion to refer to these 
devices in connection with electricity works, but np to the 
t we have not described them in detail; as they are 
in use at the Greenock electricity works, which we 
describe this week, we take advantage of the opportunity to 
give a short account of them. 
The chain grate is shown to advantage in our illustration 
on page 533, from which it will be seen that the coal falls 
from the hopper on to the travelling endless chain grate, the 
depth of the fires being regulated by the height of the fire- 
door. A fire-brick arab, 9 inches thick, by 8 feet 8 inches 
long, is thrown over the grate, forming a combustion 
chamber, and protecting the “green” gases from the 
cooling action of the tubes. This is a feature which we 
have often advocated, and which Mr. Orompton recommended 
in his Institution paper on cheap fuels last year. The feed 
of the coal is so slow that the quantity of gas evolved from the 
fresh fuel coming under the front end of the arch has time 
to complete its combustion by the radiated heat from the 
farther end of the arch before coming into contact with the 
boiler surface ; thus the fuel is ooked, and is gradually con- 
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bridge at the back into the clinker pit, the dumping plate of 
which is o at sach intervals as may be required, from 

boil the handle shown in our view. 
The VVV a ratobet 
and paw 


into a worm wheel, on the shaft of which 


grate is prevented by the dumping plate, and there being 
бени и touch the fire wich fring tools in ordinary 
working, the fire doors rarely require to be opened. 


— Án - ——4-— 


12 
Dre 


We understand that Messrs, Baboook & WWiloox 4M з 
menoed to construct this stoker some 15 yeasts 88% mant 
only recently that they have mad@ arranger ments * 1 iy 

. It is in constant oe "n. 


facture it on a large e 

boilers supplying e steam for the requireme? god 
works, and in a considerable number of other f у 
its durability is so great that in many instanoe 
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no repairs have been required for over 10 years. It is 
interesting to note that this stoker embodies practically all 
the features sketched out by Mr. Orom in the paper 
above mentioned, including the combustion chamber at the 
8 is almost indispensable when 
bitaminous is used. 

The superheater patented by the same firm is shown on 
the drawings herewith. It consists of a number of U 
tubes, connected at both ends with manifolds, the upper one 
of which receives saturated steam from an anti-priming pipe 
in the steam space, while the lower is connected by curved 

ipes with the чор valve mounted on the top of the drum. 

he tubes are fixed in the manifolds by ex and bell- 
mouthed joints, and are left free at the ; the manifolds 
are not rigidly connected together, so that the whole arrange- 
ment can expand and contract without setting up strains. 
The superheater is fixed in such а tion that, while 
it does not receive the direct action of the fire, the gases are 
sufficiently hot to ensure a superheat of 100? to 150° F. 


while steam was being raised, provision 18 made for flooding 
drum whenever steam is not 
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passing through them; the superheater then forms part of 
the ordinary heating surface of the boiler. Before opening 
the superheater stop valve, care must be taken to the 
tubes ; otherwise large quantities of water would be pro- 
pelled into the steam pipe, probably entailing serious con- 
i the boiler is being coupled with 

already at : i i 


against this 
warning plate is fixed on the handwheel of the stop-valve ; 
this, , Seems to us to be insufficient, as in a саве of 
VVV 
We like to see an interlooking arrangement adopted, 
which would render it impossible to open the stop valve 
C impurities, 
water in t usually free from i 
ing been 1 re of the 


access for inspection. 


ery 
y works, and it is highly satisfactory to 
find that boiler makers are beginning to look upon super- 
heaters as an éveryday feature of their business. 


CAUSE AND EFFECT. 


IN a letter widely circulated in the press, the Eastern Ex- 
tension, &o., Telegraph Company detail the terms of the 
agreement which they are anxious to make with the Govern- 
ments of the Australian Colonies, and which they apparently 
hope may cause the crippling, if not the abandonment of the 
Pacific cable scheme. The terms of the arrangement ere set 
forth in the following letter: 


/ 


million and t 


OAPR-AUSTBALIAN CABLB. 
To the Editor of the Standard.“ 


BrB,—As there appears to be much misconception in Parliament, 
aud elsewhere, as to the exact nature and extent of the arrangement 
about to be entered into by the Governments of New Bouth Wales, 
Victoria, South Australia, Western Australia, and Tasmania with the 
Eastern Extension Telegraph Oompany, my directors would feel 
obliged if you would be good enough to give publicity to the following 
atatement. The arrangement ic— 
1. For the company, in conjunction with the Eastern Telegraph 
Company, to. provide at their own cost—estimated at about one 
quarters—direct cable communication between 
South Africa and Adelaide, which, with the third route recently 
established between Great Britain and the Oape, would give Australia 
an alternative communicstion tothe exirting route vid India, Egypt, 
and the Mediterranean. 


onl 
of direct dealing with the public jn the capitals of Australa 
the prc acific, or other «шр Reapers is 
This right bas always been enjoyed in Great Britain—not only 
British, but by foreign telegraph oo is recognised 
Canada, South Africa, and elsewhere. 
I am, Bir, your obedient servant, 
F. B. Hesse, Manager. 
Winchester House, 50, Old Broad Street, 
London, E. O., March 14th. 


laid. 
by 
in 


We have frequently shown that the éffeot of any such 
agreement would be to enable this rene | to determine the 
cable route by which any telegram handed in to them with- 
out express instructions as to route should be transmitted; as 
the majority of telegrams are handed in without instruc- 
tions as to route, it is easy to see that in the offices the oom- 

ny wishes to establish these would be marked, and quite 

airly so, “vid Eastern." The Pacific ronte, with its 
Government collecting offices, would be at a disadvantage, 
It was shown in the evidence before the Telephone Committee 
that the Government could not compete on equal terms with 
the Telephone Oompany, as the latter was at liberty to 
canvass by its agents, and to offer gem privileges to ita 
customera, while ће Government could not take such action. 
It is worthy of nótioe that the first reduction proffered to 


the Australian Governments by the Eastern Extension, &o., 


Oompany is to bring the rate down to 4s. per word, but 
the choice of this figure makes any furtber reduction on 
the promised “sliding scale” a rather remote contingency. 
This is proved by the evidence given by the chairman of the 
company before the Pacific Cable Committee. There, when 


‘referring to the existing tariff to Au-tralia, the Marquis of 


Tweeddale said: —“ It was reduced on Muy 1st, 1891, from 
9a, 4d. to 4s., under an arrangement by which oertain of the 
Australasian Governments agreed to make up to the asso- 
ciated companies one-half of any loss arising from the reduo- 
tion. This loss, however, proved to be much greater than 
the Governments anticipated, and they insisted on the tariff 
being raised in order to diminish such loss. The tariff was, 
therefore, increased to 48. 9d. on May 1st, 1893.“ 

As farther showing the effect of the proposed agreement, 
we reprint a letter and report from the Postmaster-General 
of Queensland, which has come opportunely to hand :— 


Post and Telegraph Department, Brisbane, 
February 1st, 1900 
B1B,—1 have the honour to draw your attention to the action now 
being taken by the Bastern Extension Telegraph Oompany with a 
view of inducing the Australasian colonics to make a fresh agree- 
ment with them, and to point out that the acceptance of a new agree- 
ment on the terme proposed would have the effect of indefinitely 
the construction of an all-British cable vid Vancouver, 
1. Acoeding to the proposal of th to open their 
A ep е comptny to open own 
offices for the collecting and distribu of ip in the colonies 
would give the company power to e their own terms with the 
general public by privately canvassing for business, offering discounts 
or rebates below the tariff, and thus enable them to prac- 
tically control the greater part of the traffic. 
2. As the tariff for the Pacific cable would be arranged by the 


or 1 


doard in London, and no alteration therein could be made without 


the sanction of that board, all the parties to the Pacific cable would 
suffer great loss in competing for traffic with the company. 

3. And under these circamstances it is extremely probable that 
the Imperial Government and Canada woald withdraw from the 
com pack. 
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Herewith I beg to hand you, for your information, copy of a report 
furnished by this department on the subject, and a leading 
articie which appeared in the Brisbane Courier of yesterday morning. 
I have the honour to be, Bir, 
Your obedient servant, 
JAMES G. рваки, Postmaster-General. 


Report re PROPOSAL or тнв Е E. Compane ТО LAY а OABLE 
BETWEEN THE CAPB AND AUSTRALIA. 


From the Sydney Morning Herald of the 9th inst. it sppears that 
the Oonference of tne P s mastere-General of Victoria and New 
South Wales, jest held in Sydney, has resulted in a general agree- 
ment being ah at ires leis 33 e two oe 
represented would recogoiee the proposed Cape cable upon the con. 
dition that no ‘cutting rates’ were as against the Pacific 
eable,” and it is farther stated that "ап answer to a cable message 
despatched to England in the matter, and stating the result of the 
Oonference, is now being awaited by all parties interested.“ 

The proposal re the Cape cable, as given by Mr. J. E. Squier, acting 
manager for the E E A. and O.T. Company in Australasia is :—" The 
company will entirely waive renewal of subsidy aod guarantee against 
competition, and in addition to providing а c«ble from the Oape all 
the way to Glenelg, vid Perth, will at once reduce tariff to 4s. for the 
whole „f Australia, and make further reductions on a sliding 6001 as 
tra ffic increases," until the redaction reaches 20. 6d. per word in 1903. 
In r. tarn for the ab»ve the company would only require the same 
privilege in Perth, Adelaide, and Melbourne, as they have hitherto 
enjoyed in Great Britain, of directly distributing and collecting their 
inter: ational telegrams to and from the public" Tre Governments 
of Western Australia and South Australia have notified their acoept- 
ance of the compar y'e proposal. 

^ With this right being conceded the company had no fear of the 
competition of the Pacific cable, which would, of course, be under 
Government control" The result of such a concession would be to 
enable the company to make contracts with the chief cable users 
that would enable them to monopolise the large bulk of the business 
for a number of years. 

When asked in the Victorian Assembly in August last what action 
the Victorian Government proposed taking, Mr. Duffy said, " No 
reply could be given until the matter had been considered by the 
Оо It must, however, be considered in relation to the effect 
it may have on the Pacific able? ° 

Now, apparently, without consulting either thie Oolony or New 
Zealand, both of which are included in the Australian р for 
the Pacific cable on precisely equal terms and responsibilities with 
Victoria and New South Wales, the Postmasters-General of the two 
latter Oolonies meet in secret conclave and dispatch a cable message 
to England intimating that they “would recognise the proposed 
Oape cable upon the condition that no ‘cutting rates’ were ad 
„as against the Pacific cable.” 

Mr. J. 8. Larke, in bis letter to the Premier of this Colony dated 


4th instant, says: "If the concession is granted and the Hastern | 


Extension Oompany secured the monopoly of the business, the share 
of the loss of Oanada in working the Pacific cable would be £30,000 
per annum—a sum which, I ventare to say, its would not care 
to undertake, and it is questionable if the Im Government would 
‘do so either, judging from the fact that it fixed its responsibility 
some time ago at a maximam of £20,000. This would put an end to 

the Pacific cable.” 
It the action of the Postmasters-General of Victoria and New South 


 guarantors to the Pacific scheme, as it is antagonistic to the objects 
sought to be obtained by the promoters of that cable from the first 
Occasion on which the scheme was ted, and all through the 
various conferences and meetings which have been held from to 
time to bring it about—this was a redaction in the excessive rates 
charged, and the breaking down of a gigantic and сл, 
mon: poly. Latterly added to this has been the idea of an all-British 
cable, but the main reason given for years was the reduction in the 
rates. All attempts to effect the latter hitherto have been met with 
extortionate demands for subsidies and guarantees, and it has only 
been the prospect of a competing cable that has brought the 
monopolistic company to ake their present offer to lay 
у 


a 
cable from the Cape to Australia without subsidy or 


be left unturned to prevent a Pacific cable being laid. Every effort 
has therefore been tried to obstruct the scheme throughout, whilst the 
negotiations were being considered, and this last attempt is for no 
other purpose. The plausible ffer pow made, whilst appearing to be 
very liberal in foregoing any demand for subsidy or guarantee, would, 
if accepted, be the death-blow to the Pacific rcheme. By the 
enormous subsidies the E E A. and О.Т. Oompany has received, 
which are stated by the ErEOTBICAL Review of Joly 7th last,“ to 


Tuis quotation is not quite correct. Io the article referred to 


wo spoke of the Eastern group," in which tne Eastern Extension, . 


&c, Company, is included and went оп as follows:—" This group, 
irc udirg other companies in which they them«lves are largely 
interested, has received in eubsidies and from guarantees, a total 
sum very largely exceeding £3,000,000, the greater portion of which 


largely exceed a total of it has accumulated a reserve 


manager of tbe company, and which a in full in the Sydacy 
Morning Herald of August 29th, a ee of cases are cited where 


cerned baye combined to lay and work their own cable in the 
interests of the people governed. 
The company urge that this is an interference with private enter- 


monopoly, and it is 
pod in young countries such as Australis, to protect the 
terests of its own and to foster and encourage trade in every 
timate way possi 
t is to be regretted that the vexatious delays [which have taken 
place have sfforded the company so many ties for the 
exercise of ite insidious inflaence on the Governments, the Press, and 
the public. Early in 1895, and soon after the Otawa Conference, 
Queensland was urged to undertake 


now, and most of the difficalties which have taken place would have 
been solved. 


Post and Telegraph Department, Brisbane, 
October 12th А 


Тив Оомрвтіна OsBLss, 
(From the Brisbane Oourter, January 31st, 1900). | 


the laying of the Pacific State cable were a 
of it might be open to us to consider the advisable- 
ness of adding to our facilities by accepting the 

company to lay a cable from Oape Colony. 


9 owners, 
to divert traffic from the Pacific cable. at спас 
of certainty ; in 


4 
Е ui 


l 
9 
} 
> 
Е 
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the Pacific scheme is not а certainty, and in the hope that 
through the acceptance of their offers it may 

| to cable of yesterday, Mr. Chamberiain still 
of the Pacific caule as 


3 
Е 
B 
$ 
2 


project. 
That this would be the effect of the acceptance of the company's 
offers—that, in othet words, the question is not the possession of the 


has been paid to them by the Governments of England, Oape Colony, 
and Australasia.” We may say that out of the above largesse, 


Е 


.Sbare of the Eastern Extension, Australasia and Ohina 


Oompany, comes to considerably over £1,000,000, and that 
company has paid away £1,500,000 out of revenue for repairs and 
renewals of its cables.--Eps. NO. Ru v. 
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have built up an enormous reserve fund out of past privileges, and 
are y prepared to spend money largely in the reten- 
ie tear monopoly. That is their 

in the offered reduction of rates, which has not been offered 
where, as in Indis, their monopoly is not threatened, and 
J here but as a block 


be £30,000 per annum—a sum 
would not care to undertake, and 16 is questionable if the Im 


they will if 


than a cable which for the first time the monopoly, and which 
is ren y in the public interest? We invite to 
reflect on their oe of large pri m Would any 
of vs be willing at this moment to have the Post Office in the hands 
of a single company which could make what terms it pleased? If it 
were a question of taking the Post Office out of the hauds of a private 
mon 


in past years, wo sien) iae by offers to reduce rates 
fear of the possible loss of a lucrative or would we sit 
under the condition that the old ee оов раву шоа 
make its own terme with its customers? Why should we, with 
world-wide acceptance of State control of prefer the 


И over there was а case in which action is to be preferred to 
fhe action of a „making company, it is the presen? case of 
Australasia in relation to ocean telegraphy. 


е Electric 


8 
J 
8 
В 


In this case the Board of Trade may suffer 
as to part and revoke it as to the rest of 


. Where a local authority are vot the undertakers, if the Board of 


through the 


Trade have reason to believe that the undertakers have made default 
in supplying energy or executing worke, and that the same is due to 
insolvency. Here again the order may be revoked as to part only of 
the area. [Section 63.) 

7. Ik the undertakers (not being a local authority) represent that 
the business cannot be carried on at a profit, and ought to be 
abandoned, the Board of Trade may revoke the order as to the whole 
or part of the area. [Section 64. 

8. Where the local authority are themselves the undertakers if the 
Board of Trade have reason to believe that default has been made in 
the execution of works or the supply of energy, they may revoke the 
order as to the whole or part of the area. [Section 65.] 

9 In addition to their other powers, the Board of Trade may revoke 
the order at any time with the consent and concurrence of the under- 
takers. [Section 66 ] 

к; If at any time it is established to the satisfaction of the Board 


(a) That the undertakers are supplyiog otherwise 
a system which has best кирет] the Board of Trade, or ( 
in accordance with the provisions of 
any part of their circuits to be connected with earth отр any 
electric line above ground; or 

(5) That any electric lines or works of the undertakers are defective, 
so as not to be in accordance with the provisions of the special order 
or the Board of Trade regulations ; or 

(c) That any work of the undertakers or their su 
attended with danger to the public safety, or injuricusly affecte any 
telegraphic line of the Postmaster- General, the Board of Trade may, 
subject to penalties for disobedience by order, specify the matter 
com ed of, and require its abatement or discontinuance. 
bedienoe to such an 5 a pecuniary penalty has 


been or not, entities the of Trade to revoke the 
order, “if in their opinion the public interest so requires.” 

[ 69 (1) and (3) ]. 
The above are taken, as we have already stated, from the Bleotric 
Ligh (Olauses) Act, 1899. Where formerly the right to sapply 
ty was erred by licsnse, the license sometimes provided 


their duties. [Bee Section 3, Sub-section 8, of the Electric 
Act, 1882.] Similar provisions applied to provisional 
[E. L. A., 1882, 45 and 46 V., c. 56, Section 4 ] 


RESULTS оғ RBEvocaTION. 


orm 
hting 
orders. 


mer provided by Section 2 of the Electric Ligh Aot, 1888 
In ascerfainin regard must be had (1) to the natare and 
of the build works, and ; (2) to their 


to the purposes of 


local ieee cases where of the system 

au A а 

the jurisdiction of т: обу). No addition, how- 
vagi ый ер чийе rire „„ 
or 

Аш oc of any similar contideration. 


CORRESPONDENCE. 


What's in the Wind? 


In your issue of March 16th, there is a letter under 
“ ndenoe," headed “ What’s in the Wind ?” signed 
by a Mr. Marous St. John. 

As I think there must be a misunderstanding somewhere, 
I ask for spaoe in your valuable paper for the purpose of 
putting this gentleman right in to bis facts. 

I note that Mr. St. John has followed the scheme carefully 
but I think at the time when the adjourned 
meeting of the Langbourne Ward Olub was held on December 
6th last, and a notification of the result of that adjourned 
meeting was published, Mr. St. John must have been suffer- 
ing from influenza, or some other ailment that prevented his 
attendance, as at that meeting Prof. Carus-Wilson definitely 
and distinctly stated that any tube used for despatch under 
a certain size, must, from a point of economy, be worked 
pneumatically, but after a certain point of size was reached, 
then such tubes would be worked more economically electric- 


ST 
think, therefore, that if your oorrespondent had not 
unfortunately missed the adjourned meeting, he would not 
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have written the letter which appears in the columns of your 
issue of March 16th. | 

I beg to take this opportunity of pointing out, in regard 
to the editorial note appended to the letter above referred to, 
that the idea conveyed therein that the old pneumatic tube 
is only intended for freight, is erroneous, as it is distinctly 
the intention of the gentlemen owning this tube to use 16 
for mail carrying as well as for freight despatch ; and if you 
will be good enongh to refer to the оору of your journal of 
September 15th last, and the puse you were then good 
enongh to publish, you will see t 
re-utilisation of the Despatch ош old tube was for 
Post Office purposes, i. s., for letters small parcels, and 
this was directly stated in the read before the Lang- 
bourne Ward Club on October 5th by Prof. Carus-Wilson 


and the writer. 
George Threlfall. 


Hire Wire System. 


Am I oorrect in supposing that remarks made in your 
Editorial columns are exami as to accuracy before 
insertion ? If so, referring to your issue of March 16th, re 
* Hire wire system,” I would be pleased if you would 
trouble to explain why “ free wiring is about as expensive a 
means of wiring a house as there is." Farther on you state 
that the chief complaints as to free wiring are on the 
fact that the * consumer is hedged about by too many agree- 
ments.” Might I ask who makes these complaints, and 
what system of free wiring it is that has numerous “ agree- 
ments with one customer? I note you are “curious to 
kaow bow much profit the free wiring agency makes ont of 
fittings.” Have you gone into the subject deeply? Since 
you claim that suppliers of electricity are the proper persons 
to carry out same, one would suppose you had. I do not 
wish to seem disoourteous, but would it not have been better 
had you gone deeper still ? I venture tosuggest that a little 
closer study would make your future remarks on free wiring 
lees absurd, 

Free Wirer. 
March 24th. 1900. Pos 


[if a consumer, or a series of consumers, pays an extra 
sum per unit for 25 years for being free wired, is not free 
wiring becoming somewhat of a misnomer? Our corre- 
spondent is at liberty to ask who makes complaints, but it 
does not follow we shall tell him. The words we used were 
almost precisely those of a municipal engineer who is quite 
familiar with Free Wirer and his ways. At the same 
time, if our correspondent has any new information to give 
us on the subject, we shall be pleased to receive it, and then 
we may be in future less absard—from his point of view.— 
Eps. ELEC. Rkv.] 


Economy of Mechanical Draught. 


Your article on this in to-day’s issue of the ELECTRICAL 
Review hardly exhibita the fairness to our old friend the 
chimney stack with which you usually speak of matters 
under discussion. 

You treat the cost of running the fan as the pitman did 
who claimed that his baccy cost nothing, because it came 
in with the groceries. Let us look into that a little. 

Mr. Snow, whom you take as your authority because “he is 
at least an expert in fan draught,” eee to give no details 
or facta which will warrant the faith which is in him. I 
too, during the last 85 years, have studied fan draught, and 
tested by careful experiment fans from 3 feet up to 45 feet 
in er ега the jeg а! know all such machines 

uire a lot of power to drive them in comparison with the 
work realised. к 

As you invite engineers to look into the matter, and I 
have done ғо, let me say how it seems to me the matter 
stands. 

We can deal with one Lancashire boiler of the large siz» 
now commonly adopted and then multiply the resulta to 
gnit the expenditure on a suitable chimney. 

There was a statement some time ago of the work there 
boilers are capable of doing in the ELECTRICAL RRVIEw, 
whieh is quite confirmed by tests of my own, viz., 80 tons 
of water in 24 hours = 128 lbe. per minute. Then assume 
8 Ibs. of water per 1 lb. of coal = 154 Ibs. coal, allow 800 


the main idea for the 


cubic feet per 1 lb. of fuel = 4,650 cubic feet of air per 
minute—or with leakage and waste 5,000 cubic feet; to do 
this work a sure of certainly not leas than 1 inch of 
water at the fan will be wanted, making poths of ан. 
Bat as under the conditions not more than 40 per cent, 
will be realised, we get 2 1.H.P. for each boiler. 
Taking as we certainly should not less than 1d. per zr. 


bour and comparing it with the always ready chimney, we 


ni 365 x 24 x ld. = 2 HP. = £72 per annum for each 
er. | 
Compare this with chimuey power. 


I have before me just now an estimate for esi 
for nine ire boilers, it amounts to 21,800, 
interest at 10 per oent, = £180 per annum. Bat the nine 


boilers as above at £72 = £648. 
Do they then save by mechanical draught the heavy first 
cost, I more than doubt it. 
A. L. Steavenson. 
Darbem, March 23rd, 1900. 
591^: s 02. А 


CES «€ Wiremen's Woes.” 


* Dense ont an electrical in- 
stallation. “ Dense labourers ” are not likely to have nom 
enough to successfully inveigle others into pulling them 
throngh what they don’t understand, and dense labourers are 
often useful where there is thickness. 


a philanthropic institution for the 
veritable wage-earning scheme, an adventurous procesi d 


гів? | 
Sympathy is witbheld from those who are vexed at the 
I. B. 


А New Phase in (British) Electricity Supply." 


gai valuable journal to point out that the late Morecambe 
l 


by means of producer gas and gas engines, the hopelessness 
0 
in 


suitable for small towns and scattered areas which bad М 
moving machinery except in the central station—we decid 

to adopt the following: —A generator constructed to give 
both direct and polyphase currents, at кере" on the 
direct current side for the inner area high pressure 
polyphase for the outer area with or without step-up 


MP — — — — 


lent section on gas and oil engines, and 
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transformers; the smaller units to be belted to 
the gas engine, the larger units direct coupled. I 
might = out that in conjunction with my brother, 
Mr. Е. Preece, we conducted several costly and exhaustive 
experimenta on this principle at Borough Mills, Bradford, 
before we finally decided we were evidently on the right 
track. One machine was put under construction, but in 
consequence of the withdrawal of financial support by my own 
company and the pending action for alleged npisance against 
the Morecambe Company, which was shortly afterwards tried 
at Lancaster, the plaintiffs (the local authority) getting 
the best of the company and compelling them to shut 
down their works, our financial position was such that 
there was no alternative but to abandon the whole busi- 
ness, which cost a few of us a considerable sum. It will 
be seen if this scheme had survived the title which you have 
given to your article could have been written some seven 
years ago. You will pardon me for farther trespassing 
upon your valuable but I have mentioned the with- 
drawing of financial support, and as there have been 
several versions why this business succumbed to the 
inevitable, now that sufficient time has elapsed for 
my late intances to. regain their normal equi- 
libriam and to witness undertakings of a similar nature 
carried out, I, from a financial point of view, venture to 
give my version under a somewhat cooler atmosphere, of the 
chief cause why this undertaking was abandoned. With 
your permission I propose at a little later date to ventilate a 
few technical points. In conjunction with my late ool- 
leagues, I was the principal person to get the bulk of the 
capital subscribed, and to get the company accommodated 
in many ways. | 

The following were the replies I got from new and old 
friends, which I particularly noted at the time :— | 

1. Gas power is an experiment; һай уоп put in steam- 
power S dis could have.our money. 
. 2. The people whose wares you are exploiting are indif- 
ferent to your labours, and have not interested themselves 
one cent in ordinary shares or preference; does this to a 
business man look, on the face of it in a venture of this 
kind, confidence in the principle you are advocating ?— 
Thanking you in anticipation, 


Р Thomas Preece. 
March 25th, 1900. | 


REVIEWS. 


Fowler’s Mechanical Engineers’ — Pocket- Book 
W. H. FowrLEBR, Wh. 8S0., A. M. Inst. O. E. 
Scientific Publishing Company. 

сери issue of this useful pocket-book has 

by nearly 200 pages, and has been brought up to 
date ughout. Sections have been added dealing with 
electrical engineering, shipbuilding, machine tools, screw- 
cutting, textile machinery, &o,, and a table of properties of 
steam been introduced, ranging from 1 lb. to 800 lbs. 
per square inch by steps of 11b. The corrected value of the 
mechanical equivalent of heat, viz., 778 foot-pounds, has been 
employed throughout. 
he supreme consideration in using a book of tables is 
its índex ; in this particular we are glad to find the pocket- 
book provided with 48 index „ all on one side of the 
per, and at the front of the book, where they ought to be 

ска. ВР . 

mongst the usual reference tables we note especially 
i of ball and roller bearings, viscosity of oils, &o., 
ydraulic boiler tests, economisers, tests of pi vering 
iala, &c., injectors, condensers, entropy table, an excel- 
on building 

construction. 


The electrical section consists of 156 pages, or more than 
one-fourth of the whole—indeed, it is more like a text-book 
than a collection of tables and formule. Unfortunately, it 
is marred by numerous typographical and, what is worse, 
technical errors; we have noted over 80 of both kinds, but 
we shall confine our remarks to the more important examples: 

Page 196, an inoorreot formula is given for the 


or 1900, 
bester: 


increase of resistance of metals with temperature, intro- 
ducing a quite unn error; and two different values, 
00387 and 00428, are given for the coefficient of copper on 
the Centigrade scale. The latter value is practically correct. 

Page 225, voltameter is twice spelt “ voltmeter.” 
Page 230, the intensity of magnetisation is given as the 
number of lines of foroe per square cm., although in the 
preceding line it is correctly stated as pole strength per 
square om. Page 232, a diagram of mavnetisation is given, 
of which the ordinate is labelled Lines of Force," and the 
abscissa “ampere turns,” instead of lines of foroe per square 
om., and ampere turns per om. 

Page 284, magnetic resistance is said to be "strictly 
analogous to electric resistance! | 

Perhaps the.most serious error ocours on pp. 235 and 
239, in dynamo design, where а “ coefficient of leakage” is 
applied to the flux in the air gaps! That the writer feels 
sure of his ground is proved by an example worked out on 
the following page. How such an error could be committed 
passes comprehension. 

On p. 242, Esson's formula for the limiting sperklees 
load of an armature is hopelessly misstated by the insertion 
of the angle between the poles, instead of the angle subtended 
by the pole piece—another extraordinary error. 

On p. 269 it is naively stated that the -+ carbon of an arc 
lamp is apt to form a crater,” this being presumably a 
capricious phenomenon ! 

A serious slip occurs on p. 281, where а ia written for 
6 — a, the phase angle of a lagging current, and on р. 288 
it is stated that the true rate of working ina circuit is 


given by the square of the virtual amperes multiplied by the 


ohmic resistance of the circuit. This is only correct if there 
are no motors in the circuit. 

Oa p. 286 an example is worked out of an alternator 
armature ooil rotating in a magnetio field of no leas than 
16,000 lines per square centimetre ! | 

A yearly saving of во many kilowatts is mentioned on p. 
294, instead of kilowatt-hours; T, is written for T, and w 
for w, on the same page. | 

Some figures of trolley wire suspenders on p. 811 are mixed 
ap, three of them being wrongly named, and a funny series 
of misprints occurs on p. 814, where a reference index is 
turned into a catechism by a note of interrogation at the end 
of each sentence. 

Apart from the above errors and the numerous misprints, 
which sadly call for a proof-reader, the section is fairly com- 
plete, and should be very useful for reference; it requires a 
good deal of revision, however, before it is equal to the 
standard of the rest of the book. 


Science Abstracts, Vol. iii, Parts 1,2 and 3. London: 


E. & F. N. Spon, Limited. 1900. 


The first part of the new volume of this valuable 
periodical is of unusual dimensions, comprising no less than 
168 pages and 441 abstracts, and obviously represents a suc- 
cessful effort to bring the matter up to date. A new section 
has been added, dealing with steam, gas and oil engines, and 
a list of references is appended to each seotion referring to 
articles not abstracted at length. Parts 2 and 8 are of more 
modest dimensions, but are equally interesting. To criticise 
the abstracts would be a task as laborious as that of discuss- 
ing an encyclopsedia, and we will content ourselves with say- 
ing that they are altogether admirable. Certainly this is a 
publication without which no engineer’s library can be called 
complete. 7 | 


BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 


Lonpox Country Counci, Tramways BILL. 


Waun the Committee resumed on Wednesday, 21st inst., Mr. Улану 
Knox addressed the members on behalt of the Battersea V.stry, 
complaining that that authority had not rec-ived that consideration 
from the Oouncil which they would have d to a company. 
They asked the Committee to give them a protective clause for their 


F 
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sewers and roads, and, further, that the Vestry should have the use of 
the electric tramway for the purpose of removing its refuse. 

Other counsel having addressed the Committee in tion to 
the Bill, Prcf. Kp, who was recalled, in reply to the Ohair- 
man, said he had made an estimate as to the cost of applying ele ctrio 
traction to the tramways in London. Ona total length of 200 miles 
of single lines he reckoned that under the conduit system the cost 
would come out at £14,450 а mile. If the overhead system was 
adopted there would be a saving of £3,000 a mile on those figures, 
and by the surface contact sy stem а saving of about £1,500 a mile. 

The Committee adjourned. | 

The Select Committee on Thureday last week concluded the hearing. 

Mr. H. E. Hawar, comptroller cf the London County Council, 
stated that the Council proposed to borrow the money required for a 
term not exceeding 60 years as the Treasury might determine, but 
for the electrical equipment the period would only be for 25 years. 

Bir BaMuEL Hoare (chairman) said the Committee would not 
insert any special clauses for any special Vestry. 

Mr. Porm, Q.0., addressed the Committee, and contended that 
with regard to the claim of Battersea for workmen’s trams, the Com- 
mittee could not pass a clause at the instance of Battersea which 
would affect 39 other authorities. The tendency of the administra- 
tion of the London County Oouncil had been to add to the con- 
venience of the working classes, and not to increase their profits. As 
to the claim of gas and water companies, other causes than electrolysis 
affected the life of the pipes, and the companies had no monopoly of 
the road but were only entitled to a user. 

The ОнлтвмАм announced their decision in the following terms :— 
The Committee wish me to make a fow remarks with reference to 
our decision, as the matter is one of considerable importance. By 
this Bill the London County Council applies for power to use electric 
power for traction on their tramways. As the estimated amount of 
the expenditure contemplated by the Bill is £3,000,000, the proposal 
is by far the largest and the most important of its kind which has yet 
been before this House. The petitioners against the Bill are the 
Vestry of Battersea, the Wandsworth District Board of Works, the 
Vestries of Hackney and Southwark on clauses; the East London 
Railway Company, the Lambeth Water Oom 
Metropolitan Gas Company. Ol the 40 V whose districts are 
represented on the London Oounty Council, all have agreed to the 


arises in their districts, they have equal 
districts represented on the Oounty Council of 
forward before the County Oouncil. In reference to the 
the gas and water companies, no evidence has been placed before the 
Committee as to any cases of loss in this country sustained by fusion 
of or electrical action on gas and water pipes. The Committee are 
satisfied that the provisions of the present Bill and the enactments 
of the Tramways Act of 1870, with the fact that the London Oounty 
Oouncil is subject to the Board of Trade both as to the approval of 
their system of traction and as to the regulations that may from 
time to time be laid down, make every reasonable provision to meet 
the contention of the two companies. With reference to the ques- 
tion raised by the Ve of Battersea as to fares, especially with 
reference to working men's trams, no evidence had been put before 
the Committee that would enable them to form an opinion as to the 
reasonableness of existing fares, though they consider that, should 
the profits of the County Council materiall 

introduction of electrical power, the question of the introduction of 
fares should be taken into consideration. The Oommittee, with these 
remarks, fiad the preamble of the Bill proved. 

Mr. PEMBROKE BrEPHENS, Q.O., said that he wished to state with 
every proper respect for the decision of the Committee, on behalf of 
the Wandsworth Board of Works, that they regarded that as a most 
important matter of principle, and did not propose to take any 
further part in the proceedings in the House. 

Mr. CASTLE, Q.0. (for the South Metropolitan Gas pr amp. 
pointed out that tho Committee had not dealt with the question of 
who was to do the work necessitating interference with pipes. 

The Onarnuan: Well, we mean what we have said. We ‘have 
been told that such work has always been carried out by the com- 
panies. With reference to the clause proposed by the East London 
Railway Oompany, we do not intend to adopt it. 

The clauses of the Bill were afterwards settled, and the measure 
was ordered to be reported to the House. 


Raana Corporation TRaMWAYS. 


Tum Select Oommittee of the House of Commons, presided over by 
Mr. Hobhouse, was occapied on Wednesday, Thureda , and Friday 
last week in considering the Bill of the Oorporation of Reading to 
authorise them to construct and work tramways. 

Mr. Рвмввоки BrEPBENS, who opened the case for the promoters, 
said that for many years tramways had been worked by a private 
company by horse traction, but the service was utterly inadequate. 
The Oorporation had not yet acquired the existing tramways, but 
they intended to do so, and to greatly extend the system, and work 
the same by electric traction. The Reading Tramways Oompany 
objected to the Bill on the ground that it would be prejudicial to 
their interests, and there was also poen from & number of 
private owners, on the ground that their property would be ірјагі- 


y, and the South - 


y increase owing to the 


E tramways in narrow streets and in 
er wa 


to the company, so as to b 
a referee of the Board of T 
Mr. I. E. Wimgrow, Associate of the American Institute of Elec- 


1899 of the Corporation for the protection of the Tramway Oompany. 
They then proceeded to adjust the clauses. 


Оюнтвлг Lompom RAILWAY. 


VF is required to run three trains 
way en 


the day, the cost of the ticket being 2d. The Oom- 
mittee suspended the Standing Order so as to allow the Bill to 


KrmoseTrow.om-THAMES Tramways. 


and Tuesda the Bill of the ка — Corporation, in 
y i -on-Thames 

which power was sought to construct a tramway within and withoat 

the borough, and work the same у electrical traction. 

Mr. Влгғоса Browse, Q.0., for the promoters, explained that 
the object of the Bill was to authorise the construction of 6 miles 7 
furlongs and 8 chains of street tramways to be worked by the over- 
head trolley system. In three instances the line would go outaide 
the borough boundaries. 

Considerable evidence was heard in орровнов, вва the Committee 
refused to pass the preamble of the Bi 


 Qrascow Drsrator Tramways BILL. 
Tus Standing Orders Committee of the House of Lords has 


and the other on the south of the River Olyde. As, however, the 
Dumbartonshire County Oouncil had refused its consent to so much 
of the scheme as fell within their jurisdiction, that part had to b3 
dropped, and was accordingly struck out by the promoters. 


LEGAL. 


Moopy Bros. v. A. HLA & Co. 


Me. Товттою RIDLEY, si in the Queen's Bench Division, wi 
com non jury, on Thursday week heard the case of Moody 
Limited, v. Alfred Henley & Oo., Limited. This was an 
brought by the plaintiffs, who are electrical engineers, 
business at Victoria Street, Westminster, to recover £315 
done at the defendants’ photographic studio at Epsom. The 
dants counterclaimed for £445 incarred, as they alleged, 
their рее being burnt down, to a defective installation 


the plain 
Mr. Witt, Q. O., and Mr. Edward Morten were counsel for 
W Mr. Shee, Q. O., and Mr. Alfred Sington for 


ii 


440 


Е ЕЕ 


day, October 2nd, a fire occurred at the studio, which was 
burnt down, and the outbreak was traced to the lamp in question. 
It was defendante’ case that the fire was caused either by imperfect 


insulation of the wires which supplied the current to the lamp, or to the 
resistance 


fact that the switch was placed on the wrong side of the 
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onil, whereby, when the lamp was not barning and the dynamo was 
working which supplied the electricity to the other lamps in the 
works, the current going through the resistance coil made the resist- 
ance coil red hot. This, it was suggested, caused the asbestos against 
which the resistance coil was placed, to glow, and thus to ignite the 
ma'ch-boarding to which the asbestos was fixed. The defendants 

uently alleged, that by reason of an unrkilful and unworkman- 
like installation by the plaintiffs, they suffered the damage claimed ; 
alternatively that the contract that no risk should ensue from the use 
of the lamps and installation was not fulfilled. They made up the 
counterclaim of £445 by £100 for the destruction of the lamp and 
connection for which plaintiffs were now claiming, £245 damage to 
stadio and contents not covered by insurance, and £100 hindrance 
in business. In reply the plaintiffs denied any negligence on their 
part, and it was suggested that the installation had been interfered 
with. 


In support of the defendante’ case, the manager of the works, the 
engineer, and a girl were called, whose evidence was to the effect 
that on the afternoon of the fire they sawa dull red glow in the 
studio. The engineer was informed, and finding that the switch in 
the studio was on, he turned it off, and then left the room. Soon 
after the studio was well alight, and was quickly burnt down. 

Prof. Bors, Mr. Haypom Hagrisom, and Mr. HiscHLEY were also 
called in support of the defendants’ case, their expert evidence being 
largely of a theoretical nature. 

This being the defendants’ case on the counterclaim, Mr. Moopy, a 
member of the pisana firm, was called. He stated that after the test 
he suggested that the lamp shoald have a special movable stand. 


made, and he sent back to London for that purpose, and in his 


presence his partner detached the wires. Witness explained the con- 

struction of the lamp, which was of Orompton's pattern, and perfect 

in every way, and he did not believe that the lamp itself could have 

had anything to do with the outbreak. l : 

M tra by Mr. Buss: He had no theory as to the origin of 
fite. 

Mr. Нвввонр, partner with the former witness, gave like evidence, 
stating that after the switch to the lamp was turned off he took the 
wires off the connectors and aleo off the lamps, which should have 
been sent up to London on the Monday after the Saturday's test. 

His Lonpsur, in summing up, seid that the plaint ffs’ claim was 
admitted. The only question was the counterclaim. The defendant 
said that the tiffs had put up the electrical installation in such 
а way, so carelessly, that the result was that the studio was burnt 
down. First of all, was the fire due to the electrical apparatus; and 
secondly, was the electrical installation constructed in a negligent 
manner? If it was, the jury would find a verdict for the defendants, 
who were the plaintiffs on the counterclaim. It seemed to bis Lord- 
ship that there was no doubt that the fire was due to the electrical 
apparatus, and that on the evidence the jury could not find any other 


answer but that. The evidence was all one way, and that was, the. 


fire was due to the electrical ap tus, and to nothing else. The 
lamp and all its connections y work properly when 
all was perfect, but the jary would have to consider whether the 
placing of the resistance coil within four inches of the wooden match- 
ng partition was, under the circumstances, a careful and 
p ly constructed arrange 
gence in that, they would find accordingly. If, asa matter of 
fact, the switch was turned off, this fire could not bave occurred, and 
as the plaintiffs had said that they themselves turned off the switch, 
they t very well have set up that somebody must have turned it 
on subsequently. Bat though their counsel suggested that the 
tiffs in the witness box took quite another line, they said it was 
possible, in their opinion, that the lamp and ite wires could have 
caused the fire at all. His Lordship left three questions for the jury 
toanswer, (1) whether the firo was caused by the electric installation, 
(2) was the apparatus constru 
manner? (3) if so, what were the damages. 

The > jury, after 40 minutes’ deliberation in private, answered the 
first q on “ Yes,” the second question No,” and they added, the 
jury are of opinion that the fire was due to some interference 
with the apparatus after the departure of Mr. Moody and his 


Mr. Sruncess, on these findings, asked for judgment for the 
plaintiffs for the amount of the claim, and also on the counterclaim. 

Mr. Justice RLEY: Tes. | 

Mr. Smeron asked for a stay of execution, observing that there 
was no evidence whatever that the apparatus was interfered with by 


anybody. 

Mar. Justice Rrbrar agreed that there was no actual evidence of 
any interference, but there might be inference. He would say no 
noe had tried, at all events, to express his opinion to the 
ary. 

Mr. SmarTon: I think your Lordship has done so. D 
A stay of execution for 14 days was granted, pending notice of 


Тнв Hansrsarom Gas Company, LIMITED, AND ELECTRICITY. 


Mr. F'reer appeared in su pe panies 
on Aot, 1890, presented by the Harrington 
(Oumberland) Gas Light pr a Counsel stated that the object 
of the petition was to more ly define the area within which the 
company might supply gas, and to acquire fresh powers which would 
enable it to manufacture and sell residual products, and to supply 
electricity. The company was formed in 1866, and the resolutions 
set out in the petition had been passed by а very large majority of 
the shareholders. 
Mr. Justice Втівілиа said it seemed to him the powers asked for 


ment. If the јагу thought there was 


oted in an improper and negligent · 


. position would 


were very wide indeed, arid would enable the company to deal with 
all sorts of illaminants, including electricity. The evidence did not 
seem to him very specific. Were the company proposing to carry on 
an electrical business? | 

Mr. FRERB said at present he did not know whether they were, but 
he understood the company had been asked to supply electricity. 

Mr. Justice STIRLING said the evidence was not very specific, and he 
should require further sfüdavits before granting the petition in so 
far as it related to electricity and other illuminante. The company 
must state specifically what they wanted to do. He would give the 
power aked to more clearly define the area of the comp«ny'« business, 
and to deal with the residual products of gas manufacture, bat a fresh 
application must bs made on more specific evidence if it was desired 

take powers to supply electricity, 


Tus Orry or Lompox Exvzcraic LIGHTING COMPANY. 


In the Chancery Division of Ње High Court on Taesday, before Mr. 
Justice Farwell, Mr. Danckwertz, Q O., mentioned the ce of the 
Oity of London Electric Lighting O»mpany, Limited, v. Tae Mayor 
and Oo tion of London, which was down for heating in his Lord - 
ship's witness list. Counsel stated that the action was a very im- 
portant one from a public point of view, and, in tbe natural course 
of things, would be heard in a few days. Mr. Cripps, Q O., who was 
one of the counsel for the plaintiffs, had unfortunately been taken 
Ш, and under the circumetanoes he had to ask that the case should 
not be taken until next sittings. 

Mr. Justice FARWELL was sorry to bear of Mr. Cripps'e illness, and 
acceded to the application. 


RUTTER v. ASHWELL AND NxsBrr. 


Мв. Justiom LAWBANCE, sitting with a special jury in the Queen's 
Bench Division on Mondey, heard this case, which was a claim 
for damages for wrongful dismissal, and for commission due. Тое 
pleiotiff, Me. Taornton Ratter, was a civil engineer, who bad chic fly 
confined bis attentions to electric lighting and heating, and bad bwn 
employed as London manager for defendanta, whose principal business 
house was at L  icester. 

Mr. Marshall Hall, Q.O., and Mr. Moore were for the plaintiff, and 
Mr. Stanger, Q.O., ana Mr. E. M. Pollock, for the defendants. 

It apoeared that the business had originally b:longed to the 
plaintiffs uncle, whose executors had sold it to the defendants. He 
took un appointment with them at £250 per annum and a sum to be 
paid as commission, the sum to be determined after 18 months’ 
¿ xperience, and then to be retrospective. Before that time had 
expired he was informed that his services would be no longer 
req aired, the reason assigned being that he had brought an action 


- against a person from whom he had effected an introduction, for 


commission, and that his name had ap in the public papers. 
Defendants had offered him £20 in lieu of a month's notice, but he 


‚ Yefused the offer and brought the present action. Judgment was 
given for the plaintiff for £300. | 


GOLDBERG & Son v. LIVERPOOL COBPOBATION. 


In the Oourt of Appeal on Wednesday, before the Master of the 
Rolls and Lords Justices Rigby and Vaughan Williams, Mr. Neville, 
QO., with whom was Mr. berley, applied, on bebalf of the 
defendants, in the cass of Goldberg & Bon, Limited, v. the Mayor, 
Aldermen, and Oitizens of Liverpool for a stay of proceed 
pending the hearing of an appeal from a decision of the Vice- 
Obanoellor of the Oounty Palatine of Laucaster, who had granted 
plaintiffs a mandatory injunction. Oounsel said that the Oorporation 
of Liverpool, under an Act of Parliament, were now engaged in 
laying down a system of electric tramways throughout thecity. They 
had laid over 40 miles of lines, and there were about 70 miles still to 
ley. The overhead trolley system was the one adopted, and this 
involved the support of the cables along the various streets either by 
means of upright posts or by rosettes affixed to the premises of 
frontagers. The Oorporation had no power compulsorily to fix these 
rosettes, and the plaintiffs in this case had refused permission to 
have them affixed to their premises in Paradise Street. The Cor- 
‘poration had therefore erected a post, and had at this particular 
int also fitted a fase box. The plaintiffs had complained of the 
convenience caused by the erection of the post, and had brought 
an action for a mandatory injunction in the Vice-Chancellor’s Court. 
The learned judge had found against the defendants in the case, and 
the defendants bad now entered an appeal against the decision. 
From the defendante’ point of view, the matter was of much greater 
importance than the mere removal of one post, because this was in 
the nature of a test case, and if the Court decided against them, they 
might have to remove a many posts in other parts of the city. 

Lord Justice Riapy if the trams were now running ? 

Mr. NRvILLB said that they were. The post in question had now 
been up for close upon a year, and at the trial no evidence of 
damage was given, or any specific evidence of inconvenience, but that 
the post was an inconvenience must, he thought, be admitted. 

Lord Justice Riasy: What was the ground on which the learned 
jadge based his decision ? 

Mr. NEVILLE said the learned judge went to see the post, and then 
after hearing expert evidence, he came to the conclasion that another 
better for 16, although admittedly it could not be 
altered without causing great inconvenience to the pablic generally. 
The jadge said that inasmuch as the public took the banefits of the 
tramways, it was only reasonable that they should put up with the 
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pavement, 

ран” ызына VAUGHAN WILLIAMS: Is it not а mere question of 
money 2 

Mr. NzvrLcm said not at all. They were bound to have a support 
for the cables, and their Act gave them the right te put on, over, or 
under the surface of the streets such works as might be necessary for 
the purpose of adapting the tramways to mechanical traction. If it 
would meet his friends’ views, he would consent, supposing the appeal 

| laintiffe 


sustained by the erection of the post from the date E the trial to 


the appeal for Tuesday next. | 


BUSINESS NOTES. 


Electrical Wares Exported. 
Win mnma Man 282 f. 1899. | Wemsx mne Man. 27ти, 1900. 


Adelaide és .. Value £875 Alexandria . Vs .. Value £56 
Teleph. таё, .. .. 1,250 š Teleg. mat. .. . 2118 
Amsterdam ee ео ee 70 Barcelona ee ee 55 
Auckland ke .. 879 Boulogne .. a2 
Bangkok 883 Buenos Ayres Se ws 267 
Bilbao 90 ^ Teleg. wire 87 
Bombay 48 Cadiz “+ os 270 
Boulogne 95 Caloutta 500 
Calcutta Cape Town .. 94 
Cape Town 78 Carthagena Pe 48 
Colombo ЗР ss as 1 Channel Islands .. 100 
Copenhagen s. ps es 53 Christchurch 85 
urban ә ee yis . 407 Colombo А Sa 611 
East London $us ee c £v 596 Copenhagen. 'Teleg. mat. 47 
Fremantle .. а 6... 272 Demerara .. oe a 2 
Gibraltar . ee es ee 250 oe ee ee 481 
Gothenburg ee ee oe 106 . » Teleg. mat. .. 827 
Hobart ЕА vs a ae 95 East London >» 85 . . 174 
Hong Kong .. 20 ss Teleg. apparatus. ° 166 
Malta oe 98 Е Gothenburg ee ee е · 50 
Melbourne .. 167 Hong Kong .. oo 5... ) 480 
Pirreus a т Malta Se we T s 55 
Port Elizabeth 96 Melbourne. Teleg. cable . . 9,228 
Rio Janeiro. - - 50 Nagasaki .. Хе T .. 144 
» Teleg. mat. 128 North Atlantic. Teleg. cable .. 20,000 - 
Rotterdam. Teleg. mat. a's 25 Penang. Teleg. mat. .. 140 
St. Petersburg. Teleg. mat. .. 128 Rangoon .. se ea ee 80 
Stockholm.  Teleg. mat. .. 209 Rockhampton. Teleg. mat. .. 80 
Sydney . 1,190 Baigon ee ee es ee 80 
1 Teleg. mat. 192 Shanghai 5% ss .. 2178 
Toronto 92 Singapore .. oe T ee 87 
Wellington 225 » Teleg. mat. .. .. 103 
Stockholm. Teleg. mat. ee 909 
Bydney ae ee .. 901 
S. imole араш И 1208 
: i eph. apparatus. 
Well n.. m bs .. 567 
Yokohama. Teleg. cable . . 20,419 
Zanzibar. pm T . 96 
Total 87,247 Total 249,458 


g — | - ý 
Foreign Goods Transhipped. 
. Brisbane. Teleph. apprats. Value £112 
Paris Teleg. cable eee v4 52 


Total „> £164 
Bankruptey Proceedings.—The last day for receiving 


proofs for dividend in re Messrs. B. G. Trehearne, and A. Н. Cramp, 
electrical engineers and is Аре 9th. The trustee 


Notice appears in the London Gazette of a first and final dividend ` 


of 43d. in the case of E. В. Pym, electrical ineer, late of Scar- 
borough, now of Bouth Kensington. is Vou a ds 


A for discharge has been made on bebalf of J. A. Hirst, 
and mechanical engineer (of Fletcher, Hirst & Oo.). The 
application will be heard at Burnley on May 17th. 


Dissolutions. — Messers. M. Hankin and H. Harris, 
(electrical engineers, 64, High Street, Whitechapel) have dissolved 


Р. 
deck! excuse, There Works, Ocata dede W) ben 
i» engineers, Thorpe Works, Oam Gardens, W.) have 
dissolved partnership. Mr. Vandervell attends to debts. 


Book Received.—“ Bulletin of the United States Fish 
Commission,” Vol xviii, 1898. Washington: Government Printirg 
се, . 


Catalogues and Lists.— Mr. S. H. Heywood, manu- 
fac'uring electrician, of Dacie Street, Manchester, has ivaed 
some advance sheets of his price liste of enclosed dynamos and 
motors and accessories, such as starting switches, resistances, switch- 
boards. Among the illustrations are pictures of electricall y-driven 
printing machinery. 
price list F 5 e 

ce raun’s permana - 
3 ustrated with disgrammatic and 


The British Westinghouse Oompany’s circular, No. 1,020, describes 
alternating switchboards for polyphase circuits, type 8, 100—600 


Pamphlet 49 of the B.T.H. Oo. is devoted to magnetic blow-out 
controllers for electric cranes, hoists, launches, and traction purposes. 
1 instruments. Both lists 


poon drill and reamer, and L Monarch“ pneumatic hammer 
li the former i 
drill and reamer em 


Mr. Н. W. Van Raden, of Ellys Road, Coventry, sends us a price 
list of stationary and portable woven-gias accumulators, of 
which he is the sole importer. | 

We have received an admirably got up catalogue of Lord Kelvin's 
and other instruments, from Mr. James White, of Glasgow. Iisa 
new issue and embraces many new instruments, as well as various 
improvements on the older types. Dimensioned sketches of most of 
the instruments are given, шон the overall sises, position of 


to mention the contents in detail; suffice to say that they 
include Lord tory and central 


gineers. The 
pages) are to be highly commended. AM 


Charging Small Aceumulators.—The following letter 
comes to hand from the Bristol Electric Safety Lamp Works: 


вза 
with а suitable incandescent lamp, was illustrated and recommended, 
we believe, for the first time in these instructions. We also enclose a 


forming and charging 
by resistance lamps.” 

Electricity for Newspaper Printing.—Mesrs. J. Н. 
Holmes & On iad ane mths in whieh ы paticalstiond the 


case, instead of underground, for 
the advantages claimed for this system are stated as follows :— 


Bome illustrations of the “ Lundell” two-pole anu multipolar 


motors are given. у Messrs. Holmes claim to have the largest ex- 


sell Epstein accum 
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perience in this country in . eanippiog all kiads of printing 
and MEET maoae; baving installed nearly 500 motors direct 
connected to ting А ы The following newspapers are run- 
ning by. or g fitted with, motors supplied by them on the Holmes- 
y system :— Morning Post, Belfast Evening Telegraph, 
8 Courier, оо Daily Post, Liverpool Express, Liverpool 
Echo, Northampton Mercury, Edinburgh Evening News, Oldham 
Chronicle, Reading Mercury, the Globe, tbe People, North 5 


Май, Glasgow Weekly Май, the Daily Graphic, the P 
Reporter, Alpine Publishing Company, Limited, &c. 


„ашу in India.— The use of electricity as power 
elm кр, says Sei's Commercial petia: is yet in its earliest 
Indis, Madras 


dock ees 
e ve power to 
ый occasion otha electric in:provements. Electric 


Lift Safety — Hollins & Amendt, of the Great 
Eastern Railway, have ted a device for electrically locking lifts. 
The apparatus is fitted to the lift at the Great Eastern Hotel, 


Li Btreet. Tbe 0 long as the door 
af which the lift stope is open it is im le to release the grip, 
the mechanism electrically connecting the cage with the door. 


Nernst Lamps.—A London paper says :— 


The General Electric Company, of Berlin, who own most of the European 
patents of the Nernst Electric Light, have informed the Press in answer to 
inquiries, that the manufacture of the lamps is most satisfactory. A portion of 
their staff and hands will shortly be transferred to Paris to begin manufacturing 
there. Messrs. Rothschild, of ras are interested in the French patents. It 
is believed that the new lamps will be put on the market next autumn. 


Smoke Nuisance.—At Westminster, on Tuesday, the 
Westminster Electric Light Oorporation, Limited, were summoned 
for smoke nuisance on three different days at their works in Millbank 
8 tted ў tat es SM. oe lal “toate эе 

regre the п р ves. 
сиз аа раа 408. сага for coal, some of which was not smokeless, 


and they had y expensive appliances. They were now 


| ee gra е area t. Mr. Percy Gates, for 
de Vestry, mid Y occasions. 


the company bad been fined on several 
Horace Smith remarked that he had nothing to do with difficul 
T law. He had only to see it was not broken. He 
defendants £30 on the three summonses and the costs. 


Sunbeam Lamp Company, Limited.—In celebration 
of the silver wedding of Mr. John W. каке the managing 


of the entertainment, at the invitation of Mr. aad Mrs. Edmundson, 
the company partook of supper. 

strate ашса те Epstein еск UNE 
Robins, electrical engineers, of — л 


The Preaton Blectric Oompany, Limited, have removed 
Broad Street to 12, Seymour Street, Belgrave Street, ham. 


The 1 

ee Sra Ste oo men oe 
gt. : | 

Train Light s The German rights in the Stone 

уйсш of electio харему сиге DM жп асе 


by the . ütswerke Gesellschaft (Bolse) of 


Wrongful Dismissal. — At the Aberystwyth County 

sued the AUoryctmyth Eleotio Lighting Company for the suit of ЁШ 
w or the sum 

odd, amount me to be due in ege two гаре А notice. Plain- 

tiff said he was offered a situation at the electric works at £2 12s. 

— managing and on the strength of a statement made by Mr. W. Pat- 

managing engineer, he threw up his post on the e.s. Isle of 


rages к оч the Hlectrio Company's staff. After wor 
weeks he received a letter from th um ат 


engineer 
would no pr retain his P ве although he had given 
— The jary found for the plaintiff for £10 9s. 8d. 


ELECTRIO LIGHT AND POWER NOTES. 


Aberdeen.—A considerable increase in the electric 
street lighting is to be made before next winter. About 40 addi- 
tional arc lamps are to be erected, at а cost of about £1,272. 


— (Ireland).—The Urban District Oonncil last week 


the report of Mr. d 
ае, in which a further capital ture of £6,800 on the 
electrici t was resolved that a 


Robert ond be asked to report on Mr. Harriss's scheme, and 
that steps be taken to raise the money required. 


Bristol.—A Local Government Board inquiry was held 
at Bristol recently into an application by the Corporation to borrow 
£145,150 for electrical station extensions. Part of the 


the greater part of the 


detailed 
inspector by Mr. Faraday Proctor, the 


underground work. Asa pensation, te is accessible by 
аиса as by rail, while as it is, in all, over nine acres ia extent, 
the electrical department is not likely to be cramped fur room. The 
whole of the extension was, it was stated, for private lighting. Two 
members of the Council attended to protest against the scheme, under 
е misspprehension that it included a big extension of the arc lamp 
mittee, explained that the proposal to extend the street lighting 
е, 6x $ the ex e stree 
слее 200 See) aro limpa BAd кш у —had not yet been 
vit i] by the Sanitary Committee of the Council. It it was 
sani the scheme would iavolve the Committee raising £180, 555 
Adern Later Mr. Pearson called the attention of the ins 


would mean a great development of business. Tho inspector said he 
matter, but without result. He knew they had different ways of 


Cardiff.—A meeting of d har pends of the Oardiff, 
Newport, and Swansea Town Councils, and Urban District 
ft. сар Yen consider the 

to be taken to oppose the South Wales Electrical Power Dis- 
hie tion Bill in Parliament. It was resolved that the four authorities 
named should offer joint opposition to the Bill,and that the pro- 
portion of costs and expenses should be borne on the basis of rateable 
value, such costs and expenses to be confined to the legal costs 
V the expert witnesses that may 


The ber of Commerce, meeting last week, voted unanimously 
in favour of the Bouth Wales Blectrical Power Bill. 


Dollar.—The Burgh Commissioners have resolved to 
iod to ands th undertaking by adopting drin ty in the h, 
and to assist the undertaking by electricity for street lig t- 
ioe in the eruat cl its balna aio ccs. 


Dublin.—The Master ніка Contractors’ 5 


ht 8 and the erection of a new 
station at the ILE Fort. The scheme, which = 


remembered, ia solves: an outlay of about £250,000, was fally discussed 
both from a financial and engineering point of view, and a resolution 
was unanimously pest to the effect that the “scheme requires 
further and ul consideration " baton, ( pat (1) the site at 
House ant. (2 (2) меса, ` 5 (3 роо AI 
ore the citizsns are committed 
pastry jase that the site selected “rr pei ye as on will ы, 

engineer to use the most suitable type of plant or to ара саа 
the higheat T The distribution portion of the зле, "n 

considered imperfect, "as the present lighting area would still 
left as it is at present without suitable provision for the ly e 
саа suitable for motors.” Further, " the scheme is entirely over- 
and uncalled-for addition to the rublio 


ted by tho enormons 
нта which is entirely out of proportion to the reyenue-earning 
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load at present connected, and to the revenue-earning load which is 
likely to be connected for some years to come." 

On 23rd inst. a Local Govornment Bard inquiry was opened in the 
City Hall by Mr. P. O. Oowsn, with reference to the Oorporation’s 
application to borrow £254,000 for the purpose of the electrio 
lighting scheme. An application was made by counsel appear- 
ing for a body of ratepayers, as tiwe had not permitted them 
to procure the attendance of expert witnesses, whom it was proposed 
to examine, Mr. Parshall and others. This qui Dr was sepported 
by the Dablin Electric Light Syndicate, but it was opposed by 
counsel for the Corporation, who said that the necessary notices had 
been given, and their witnesses, including Prof. 8. P. Thompson, 
Mr. Hammond, and Mr. Ferranti, were retained at great = 
The inspector intimated his intention to take up some of the evidence 
relating to the scheme and adjourn the inquiry until the following 
Tuesday. Mr. Macinerney, Q.0., for the Corporation, said that he 
would not go into the details of the scheme until Taceday, and he 
proceeded to take the evidence of a couple of witnesses who wished 
to get away. The town clerk baving given a few details as 
to the nature of the кыра echeme, counsel called Prof. S. P. 
Thompson, who said that he understood in the present scheme it was 
proposed to utilise the present existing station and plant, which cost 
a great deal. He approved of Mr. Hammond’s scheme as a whole as 
an excellent one, both as to itself and in oon j unotion with the present 
one, It provided for absolutely utilising the present system 89 far as 
mains and lamps were concerned, but it involved, of course, the 
superseding of the old machinery in the present station. He thought 
the Pigeon House site an excellent one—both for cheapness, and 
having regard to its proximity to the sea and the river. Mr. 
Macinerney mentioned that it had been estimated that 8,000 tons of 
coals would be used there in the year, and considerable carting would 
be saved. Witness said from a scientific point of view it was well to 
have the site at a distance. The scheme was the three-phase system. 
The present system was the single-phase, but there would be no 
difficulty in combining the two; and no running machinery would be 
required between the generating station and the cocsemers’ houses. 
He thought the scheme was the best thatthey could adopt under the 
circumstances. Thecurrent would be generated at a pressure of 5,000 
volte, which was not high, as at Milan the system was at 15,000 volts. 
The city accountant stated that the total expenditure on the present 
electric system had been £84,000. The best revenue they had had 
from the system was £5,052; in 1899 it was only £1,422. Of the 
£78,000 received by them in loans for the system, they had repaid 
£15,000 principai, and they had also received £10,900 in interest. The 
last two years were especially bad, due to causes which the engincer 
would explain. Alderman Meade, chairman of the Blectric Lighting 
Committee, stated that there had been no difference in the Corporation 
as to the electric lighting question. They were a happy family as to 
that. He said that the expense of the main drainage scheme was the 
reason that they did not take up the electric lighting question on a 
wholesale scale previously. Tney had selected what was in their 
opinion the best scheme. They had got into litigation over the 
Fleet Street station owing to the inconvenience caused to the people 
in the neighbourhood. The Pigeon House station had a great 
meer advantages. The inquiry shortly afterwards adjourned till 

y. | 


павшен мау (Ireland).—The Skibbereen Eagle says 
that the District intends inviting tenders and specifications 
for the lighting of the town by electricity. 


Electric Power Bills.—The Committee of Selection held 
a conference last Friday with the parties concerned in the several 
electric power Bills now before Parliament. It was resolved to take 
the Durham, the Tyneside, and the Lancashire Bills in the order 


given, at sittings commencing on Thursday, May 3rd. й 


Electrical Boats.—Messrs: Whittaker Bros., electrical 
engineers, of Dadiey and Kidderminster, are at present engaged on 
a project on the banks of the Severn at Stourport, a popular resort 
during the summer months. They are preparing a number of boats 
to be driven by electrical motors for use on the river, and are also 
erecting a monster caf? in Swiss style, with a large verandah on the 
river bank, which it is intended to light by electricity. 


Germany.—A Dresden firm proposes to construct a 
central power station at Neuteich, West Prussia, for the supply of 
ee energy for lighting purposes to а number of villages inthe 

0 | Di : 

Gloucester.—The Town Council has adopted the following 
scalo of charges for the supply of electricity for motors or other power 
purposes :—4}d..per unit for any number of units up to the equiva- 
lent of 100 hours’ use per quarter of the maximum demand recorded 
by the demand indicator; 14d. per unit for all consumption during 
the quarter beyond the above. Afterconsidering five selected appli- 


cations for the appointment of ch engineer, Mr. A. O. H 
Gloucester, was appointed. к = = 


Hendon Asylam.—The lighting station at the new 
mary, which was opened yesterday at Hendon, was carried out to 
the specification of Messrs. Owen Lucas & Pyke by Messrs. Hamp 
and Sons, Limited, of Pall Mall East, B.W. The plant is in duplicate, 
and consists of two Willans & Robinson compound central valve 
engines, each of 60 1. . ., working at a pressure of 115 Ibs. to 125 lbs., 
and two 37-Kw. compound wound four polar dynamos by Messrs, 
Easton, Anderson & Golden, Limited, capable of working ata vol 
of 110 to 140 volts. The accumulator battery consiste of 90 E. P. . 
K 27 type cells and 10 central station cells of a capacity equal to 
2 K 27. The engine room main switchboard was constructed by the 


General Electric Company, to designs of the consulting engineers. It 
The main 


is made in three sections, vis., dynamo, 1 and 9, and cells. 


mation as to what the decision of the Board of 


switches are of the General Electric Company's Adelphi pattern. Each 
panel conteins a complete set of recording aud instraments 
with excess current The wiring is carried out on what is prac- 
tically a three-wire system, the object being that after a certain hour 
one side of this can be cut off from the engice room, thus cutting 
out half the lights throughout the building, the remainder being put 
on to the battery for light at night, thus obtaining a great economy 
in working. The distributing system is so arranged, however, that 
any ward can have its fall light on by simply the change over of a 
fuse on one side of the three-wire ement to the other, each 
ward haviog its own fuse in the corridor adjoining. The whole of the 
mains are run in iron barrel in concrete trench provided for the 

and the wiring generally is surface wiring in casing. There are a 
1,000 8 and 16-0 P. lamps installed. There is also a complete tele- 
phone service on the inter-communication system. 


Hernsey.—The District Council has decided to 
the North Electrical Sapply Company's Bill, and to put 
its own provisional order in force. | 


Jarrow and Hebburn.—The Jarrow and Hebburn 


see councils v. companies, but here we have companies v. com | 
Apparently North Darham is looked upon as a veritable gold mine 
by company promoters. | 

The opposition of the Hebburn District Council has been withdra 


Kingston.—The local builders of Kingston have shown a 
good example to electrical manufacturers by refusing to tender for 
extensions of the electric light works unless a wages clause was 
omitted from the contract. As a result of their action, the Town 
Council withdrew the objectionable clause. 


Lenden.— CONFERENCE AT IsLINGTON.—À conference 


to those authorities that have electric lighting undertakings of their 
own, and they met to utter a joint protest against the London 
County Council's in to electric 


presided, said Islington was very 


mission to borrow sufficient money to lig on 

by electricity, but the County Oouncil had refused to permit them to 
borrow the sums necessary to connect the lamps with the generating 
station, a distance of three miles. Similar anomalies had arisen in 
other districts, and 16 was hoped that a joint representation from 
the local authorities would induce the Oouncil to grant loans on a 
more enlightened system. 

Mr. Dryden (Islington) said the local authorities a to unite 
against the Council's tyranny in insisting on the most ute 
before éntruving them with lighting loans, as it looked like an 
attempt on the part of the Oouncil to dictate to the local authorities 
as to how they should spend their money. He moved :— 

That this conference is of opinion that the 5 of the L. C. C., in оор 
nection with sanctions to loans for electric lighting qorposen is not warranted 
by statute or by the practice of other sanctioning authorities, and thet such 
cedure tends to delay unduly the carrying out of important works, as 


as 
to unnecessary expense and waste of official time on the part of the local 
authorities engaged in such works. 


Mr, Edwards (Newington) opposed the resolution on the 
CCC 


Other delegates protested against the delays which the Oouneil 
caused before loans could be obtained, and the resolution was ulti- 
mately carried by 21 votes to 1. 

Dr. Mansfield Robinson (Shoreditch) нар 9 the delay might be 
diminished if the Oounty Oouncil adopted a different system of book- 
peeping in mene to i loans, and on his proposal (seconded 
by Mr. Brady, of Whitechapel) the conference adopted the following 
resolution :— 

That the L.C.C. be requested in their forms applying for iculars to follow 
the Board of Trade forms, so as to harmonise with the book-keeping system on 
which eleotricity accounts are bound to be kept. 

MABYLEBONE.—Tbe third application of the Marylebone Electric 
Supply Company—an enterprise promoted by the St. James’s and 
Pall Mall and the Westminster Electric Lighting Com —for aa 
electric lighting provisional order for the district of lebone, in 
competition with the Metropolitan Electric Sapply Oompany in that 
ares, has just been heard before the Board of Trade. Messrs. Green- 
well, Mr. Talbot and the Parliamentary t appeared for the Veatry 
in opposition to the application, and Mr. J. W. Bsnn and others 
represented the London County Oouncil, and supported the view of 
the Vestry that no competing order should be given to the company 
having regard to the fact that the Vestry has decided to make an 
application to the Board of Trade for & provisional order at an early 
date. An appearance was also entered against the application by the 
Метро area Supply erg Sir ene! лее. m 

nducted the in on behalf o Board of Trade, gave — 
m 1 Trade would be—a 
course which is easily explained by the extreme difficulty of the 
situation due to the past vacillation on the part of the Vestry. The 
Marylebone Vestry, which for many months been coquetting with 


‘the Metropolitan Electric Supply Company with a view to the par- 


chase of that section of the company’s undertaking situated in - 
loben, has now decided to take no farther action at present in regard 
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м against 000,000 estimated on of the company. This 

decision may perhaps not be without effect upon the Board of Trade 

k cation of the Marylebone Electric Lighting 
ompany. è 


Newbury.—The Town Council has resolved to appoint 
an electrical engineer to advise on the electric lighting order—for 
fear lest the Board of Trade should reyoke the same. 


q 
some of the main streets, and obtaining estimates of cost per р 


Since writing the above, we find that the Watch Committee has 
resolved to borrow £10,000 for the electric lighting of the streets 
through which the tram lines will run, with about 180 arc lamps. 
We give i$ up. 


Paisley.—The abstract statement of the electricity works 
scoounts submitted to a meeting of the Corporation on Monday 
shows that for the year en mber, 1899, during which the 
installation was turned on for the first time in the burgh, the general 
expenditure, including fuel, wages, &с., was £1,475 3s. 71d., which 
was met by revenue except a balance of £167 9з. 64d. The amount 
paid in interest on mortgages, loans, &c., is £1,039 11s. 4d., while 
£681 was set aside for sinking fund. Adding these three latter 
sums there is a total deficiency of £1,888 0s. 104d. carried to the 

balance account, and chargeable to the Gas Corporation. The 
‘total amount authorised to be borrowed by the Secretary for Boot- 
land is £60,000, of which at date all had been used bat £8,480. The 
statement of accounts was adopted. It was then agreed to petition 
for an ordez for power to borrow an additional £20,000. 


was for £50 


additional lamps. There was no opposition. 


River Shannon.—The Croon District Council has 
unanimoualy resolved to support the Shannon Water and Electric 
Power Bill. The enlightened attitude adopted by the local authorities 
in the sister islo towards this project forms s striking contrast with 
that of municipalities and councils in this country towards similar 


Barking.—The accounts of the municipal electricity 
department show a net loss of £673 on the first eight monthe’ work- 
ing. The District Oouncil appears to be somewhat discouraged 
thereby; bnt we bave no doubt but that within a year or two their 
fears will be dispelled by a balance on the right side. | 


Smethwick.—At a special meeting of the Town Council 
on Friday last the members discussed the terms which the Mid- 
5 der ler ile : Е to concede for ме ао 

у electricity for ng an wer purposes w e 
borough. In the result, the Council Рота t call in the services 
of an expert to advise them on the whole question. 


Spennymoor.— The District Council has decided to adopt 
electric ныр throughout the urban district of В ymoor The 
iwr Pgh the North of” Iogland E ali carb 
West Р Ing lectric Supply Company, 


the present means of supply: Last year alone the output was 50 per 
cent. higher than the output of the роон year. The Oorporation, 


t, 
price for motor and it was believed that during the present 
, year there would be a considerably increased demand in consequence. 
8 this call extension of the existing works had become 
u 


engine room, with additional office accommodation, a 250 H.P. gene- 
rator and steam engine, with condensing plant, additional boiler, 
two additional transformer stations, with the necessary transformers, 
and high tension feeders and wires. They already had borrowing 
& December Slat last there had been 

expended £29,885, which left a margin of nearly £1,000. Walsall 
bad had the same experience as other Corporations in regard to its 

| ig. loss of £445, in 1897 a 


provision for sinking fund, &c. Oouncillor Brownhill, chairman of 
the Blectric Lighting Committee, and Mr. A. Wyllie, electrical 
engineer, gave evidence in support of the application. 


Woolwich.—The new Grand Theatre now building for 
Mr. Olarence Soules will be lighted throughout by electricity. The 
whole of the work will be carried out to the specifications and under 
the su on of Mr. John Hewett, of Mesers. Harrap, Hewett and 
Daffield, consulting electrical engineers. 


ELECTRIC TRACTION NOTES. 


Bath.—At a meeting of the City Council last week the 
Electric Traction Oommittee reported upon their continued negotia- 
tions on the subject of estab electric trams for the city and 
district. They had been in communication with three companies, 
who had formulated their proposals, as the result of which the com- 
mittee had passed a resolution to ask each whether they were 
р to co-operate with the Oouncil in obtaining an order 
sh ra should afterwards be leased to one of them. The report was 
adopted. | 


Brussels-Antwerp.—With farther reference to this 
project, a financial daily says that it is announced that a company 
has been formed in Brussels, with a capital of 20,000,000 fr. for the 
parpose of constracting an electric railway between Brussels and 
уе The Allgemeine Elektricitä ts Gesellechaft of Berlin is 
said to be largely interested in the scheme. The length of the pro- 
posed railway would be 45 kilometres, and it is expected that the 
distance between the two towns would be covered in 35 minutes 
without interruption. It is proposed that the railway should be 
connected up with the electric tramways in Brussels and Antwerp, 
and that the company should also undertake the working of these 
particular lines. 


Cardiff.—The Tramways Committee had under con- 
sideration on Friday last a letter from Mr. W. L. en, Victoria 
Embankment, London, one of the directors of the Electrieal Power 
Distribution Oompany, Limited, who have taken over the powers 
granted under the Electric Lighting Provisional Order for Penarth. 
Mr. Madgen suggested an electric tramway between Oardiff and 
Penarth, and stated that the portion of the line within the Cardiff 
boundary might either be built by the Corporation or by the com- 
pany, with a provision in the latter case that it should be turned 
over to the Oorporation upon reasonable torms as soon as the other 
lines within the borough were working. He did not think there 
would be any difficulty about running pcwers for through commu- 
nication. The borough engineer was instructed to reply to the letter 
to the effect that the Corporation were opposed to a private company 
constructing a tramway to Penarth. The chairman stated that the 
Committee which visited Liverpool, Glasgow, Hall, and other towns 
were not yet prepared with their report. 


Glasgow and Paisley.— Reoently the Tramway Com- 
mittees of the Corporations of Glasgow and Paisley met in Glasgow 
to discuss the proposed extension of the Glasgow system to Paisley, 
and it was resolved that each of the Oommittees appoint a sub- 
committee to consider the whole question and report. 


Greenock.—At last week's meeting of the Police Board, 
the Tramway OCommittee's recommendation that the offer of the 
Greenock and Port G w Tramways Oompany for leasing the lines 
within the burgh owned by the Corporation be accepted, was carried 
by a fair majority. This offer fixes the period of the lease at 28 years, 
with breaks at 14 and 21 years, and the annual rent will b» £1,200. 
The company binds itself to reconstruct and electrically equip the 
lines at the cost of the company, and, as to maintenance of streets, to 
pay £100 per mile per annum for 4j miles, or alternatively to carry 
out the maintenance at the company’s cost, including causewaying 
from kerb to kerb from Campball Street to Bottleworks Quay, to the 


reasonable satisfaction of the Corporation. The price of the electric 


current to be taken from the Corporation is to be an overhead charge 
of 14d. per unit, and а minimum supply of 500,000 units per annum, 
leaving over for adjustment any further supply on mutual terms to be 

With regard to car service, there is to be not more than 
10 minutes’ headway, the extent of the service is to be over the whole 
Greenock lines and to Gourock and Port Glasgow, and the fare is to 
ba jd. per half-mile, but not to excesd Sd. for the 4j miles within 
the burgh of Greenock, On the question of repurchase, the Oorpora- 
tion will require to pay (1) at either of the breaks in the loase the 
fair market value as a going concern, less £14,000, or (2) at the expiry 
of the lease the then value of the lines under the Tramways Act of 
1870, less £14,000. The amounts payable by the Tramways Com- 
pany to the Corporation during the lease, therefore, are as follows :— 
Rant of £1,200 for 28 years, with 3 par cent. compound interest, 
£52,080; maintenance of streets, £450 for 28 years, £12,600—total, 
£64,680, less 28 years’ interest at 3 per cent. on £14,000, the amount 
still standing against the Oorporation tramways, £420 for 38 years, 
£11,760, leaving £52,920 as the sum payable by the company. 


Hall.—An offer has been received from the Brash Eleo- 
trical Кореец Company to supply the committee with several 
double-decked fally- equipped electric motor cars. The cars have 
been used in Liverpool for afew months, bat had been disposed of by 
rk Corporation, who desire to have greater uniformity in the pattera 

their cars. 
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Durban Electric Tramways.—The Durban corre- 
spondent of the British and South African Export Gazette says that 
the conversion by the Durban Town Oouncil of the private borse 
tramway c- nern into an electric installation which is in course 
of realisation will involve an expenditure of about £250,000. The 
engineers entrusted with the task of inspecting and reporting on 
European electric installations with a view to this operation have 
come to the conclusion that the old 17 miles single horse track must 
be reconstructed in a heavier manner for the purposes of the electric 
service, and this expenditure will constitute the principal item of 
the disbursements. The electric track foundation it has been 
decided shall be of concrete throughout 168 entire length, on which 
Australian hardwood sleepers or stringers are laid for the reception of 
the rails. The three miles of the Berea track, completing the 17 miles 
of the old system, ате diff arently treated and аге to be bedded on the 
concrete in a layer of asphalte, which the engineers think will afford 
a better foundation than hard тоса which is liable to the destruo- 
tive attacks of the white ant. The cost of the hardwood stringer 
foundation will, however, exceed by £300 per mile the old concrete 
foundation; but its advantage in securing a better and smoother 
running track outweighs the extra expense. All the double lines in 
the principal streets which are to replace the old single ones are to 
be thus constructed. The weight of rail to be used throughout is 
86 lbs. to the yard, and the rails are to be in lengths of not less than 
40 feet; but 60 feet lengths are deomed preferable if such can be 
imported without incurring greatly increased freight. The gain 
which results from greater length is the necessity for fewer joints, 
and lees total cost for electrical bonding, besides greater smoothness 
in running. A stipulation made to manufacturers furnishing the 
plant is that crossings, points, &c., shall be delivered built up, with 
the wearing parts fitted with hardened surfaces. The fioished road 
surface is to be made of tar macadam and wood block courses, the 
estimate of cost for which for the 14 miles of single track is £20,732, 
of which £11,650 will be spent in tar macadam alone. Тое total 
cost of the permanent track is placed at £88,766, out of the total net 
ontlay of £134,541. 

With regard to the details of the equipment for transmitting the 
electricity from the central power station to the motor car, tbe main 
conductors or feeders are to be laid underground, and œ nnected at 
convenient points with the overhead wires supported on poles. Two 
overhead are to be used to guard against liability to interrup- 
tion. The poles themselves are of an ornamental design, made of 
86 e, their patterns being of three kinds—centre poles carrying two 
short ornamental bracket for double tracks; side poles, each carry- 
ing an ornamental bracket arm for single tracks, and side poles to 
carry spsn wires for single tracks. The first named are fixed in the 
centre of all double tracks. The same poles, as found desirable, will 
also be used to carry arc lampe for street lighting. The side poles 
are to be used on single tacks. The side poles carrying span wires 
for supporti: g the trolley wires are to be used in single tracks in the 

centre of roads. 

The design of the selected type of car sffords a great improvement 
ia comfort and convenience on the previously employed horse cars. 
It is carried on a four-whe:led track, is double-decked, has no foot- 
boards, but a platform at esch end of the car for boarding and 
alighting. It 1s fitted with reversible garden seats, accominodating 
two persons each, the total number of passengers carried Being 24 in 
and 30 out. Central gangways, movable windows, and АШ overhead 

 &wning complete the fittings. The cars are to be lit by electricity. 
Most of the old horse ears are to bs used as emergency vehicles for 
excess traffic, attached to the motor oars as trailers. A speed of 8 
miles in town, and 12 in the suburbs, is contemplated. | 

A properly equipped central power station to. supply continuous 
current direot is to be established, the site of which is either to be at 

the Point or in the centre of the town, the latter offering the advan- 
tage of an economy of £7,000 in the cost. The details of the pro- 
ко expenditure, as per the borough engineer's estimate, are:— 
or track and overhead equipment, 17 miles, £88,776 ; for 22 motor 
cars, £14,000; for power station, including power and boiler house, 
car sheds, repairiug shops and offices, coal siding, and 5 per cent. for 
contingencies, £10,000; gene plaut and cables, £21,765, or a 
total cost of works of £134,541. To this is to be added an extra 5 
per cent. for engineering and other contingencies, £6,727, or a gross 
expendi ure of £141,268 — Deducting the realisable assets of the old 
tramway undertaking, including land and buildings, horses, harness, 
old raile, &c., with pone for 14 years’ working, £22,171, and adding 
cost of purchase of Darban Borough Tramway Company's under- 
taking, £114,000, the total estimated cost of the electric installation 
works out at £233,097, to cover which the creation of a municipal 
loan or £250,000 has been approved by the Town Council From 
elaborate calculations made by tbe borough engineer the electric 
tramway installation is expected to yield a yearly profit of £12,150. 
In view of the continuous increase in the prosperity of Durban and 
the growth of the town this result should be easily achieved. It is 
satisfactory to know that the orders for the equipment of this impor- 
tant new departure in Natal's chief seaport have been placed in the 
hands of Eaulish makers. 

Raaders cf the Exxzorgican Review will be aware that the London 
agents of the Darban Oorporation have been for some weeks past 
inviting tenders for the track work. 


Lincoln.—The Oorporation Tramways Bill came as an 


unopposed measure before Lord Morley's Committee at the Houss of 
Lords on 22nd inst. 


Mersey Railway.—The chairman of the Mersey Railwa 
Company, in his address to the shareholders last week, when the balf- 
early report was presented, gave some further details of the electric 
Traction то - He eaid that electric traction had the advantage 
of enabling the weight of the train to be adjusted to the number of 


passengers that had to be carried, thus 
expenses possible. Bir W. H. Preece and Mejor Oardew 
that there would bes saving in the working expenses alone of between 
£11,000 and £13,000 per annum; also that immediately on the adop- 
tion of electrical traction, the receipts would be increased by £18,000 
per annum, aad after threo years the recelpte would exhibit a Remmi 
addition. Allowing, ore, for the redaction in expenses, the 
result would bean improvement in the net revenue, in three years, 
of between £40,000 and £50,000. Against this, of course, had to be 
set the sum required to provide the interest on the capital which 
I Вато юю тиан бо сапу practically. tae enenimoes approval 
he new ve у. unanimous 
of those interested in the compeny. It was proposed to adopt the 
third-rail system, so that it would be possible to carry goods 1 
the tunnel either by electric or steam-power. He believed that within 
five years from the date of the adoption of electric traction every body 
would be receiving interest as provided under the scheme. 


Middlesex.—The inquiry before the Light Railway Com- 
into the joint application of the Middlesex County 

Council and the North Metropolitan esie A Oompany for powers 
to construct 17 miles of light railway in different local areas 
north of London was resumed on Monday at the Westminster Graild- 
hall. The Commissioners, who have gone over the pore routes, 
5 their inability Eo Mn еер TD Nosth 

inc to Hampstead, and pa: e other lines. 

id evidenos was heard in 


a reduction in working 
estimated 


moters withdrew several of the lines, and 
opposition to the projected line to Finchley. 


Portsmeuth.—The delay which has occurred in trans- 
ferring the local tramways tothe Oorporation under the terms of the 
Act obtained by the latter, has not resulted in an amicable arrange- 
ment. On the last day of 1899 the tramways company’s manager 
(Mr. A. W. White, J.P.,) insisted that the on were bound to 
take over the omnibuses, hearses, &c., as well as the tramcars and 
lines, and the Oorpcration refasing to do so, the undertaking has, up 
to the present time, remained in the hands of the company. Ata 
recent Oouncil meeting the failure of the ons was reported, 
and the Tramways Committee was empowered to take legal proceed- 
е undertaking, with a proviso that before taking 


company, however, decline to submit the question in dispute to thes 
proceedings will be instituted 


` 
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TELEGRAPH AND TELEPHONE NOTES. 


Imperial Telegraphy.—Aocording to the Times а meet- 
ing of members interested in the question of Imperial telegraph 
communication was held in one of the committee rooms of the House 
of Commons on 23rd inst., to coniider what action should be taken 
in view of Mr. Balfour's reply to Mr. Stuart Wortley and Bir Oharies 
pared to give facilities for discussing the 
subject on an early Friday should there prove to be a Fere demand 

ded, explained 


rogress had 
xposing defects of the ex system. 
He declared that the cable companies had failed to re their 
obligations in the courze of the present war, and he laid great stress 
upon the Imperial character of the Pacific cable scheme as constituat- 
by far the most valuable factor in the project of encircling the 
lobe with an all-British cable. Having expressed a devout hope 
hat the appeal addressed by Mr. Obamberiain to the Australian 
Governments would have the effect of reconciling conflicting ambi- 
tions, Sir Edward Sassoon referred to the commercial aspects of the 
question, and, in conclusion, suggested that a requisition should be 
signed for the purpose of pro to the leader of the House that 
the desire for an earl Bir О 
Dilke, Mr. Cohen, Mr. А I 
requisition in the form indicated by the chairman was drawn up and 
signed forthwith by all the members in attendanoe. 


Telegraphy and the War.—In an article in the 
Morning Post of March 10th, Mr. Ohatles Bright, F. R. B. E., wri 
with regard to the Pacific cable scheme, to which im 
references are made in our other columns this week, says: — 


The Dominion of Canada and the Australian Governments have almost, 
without exception, expressed their eagerness—in а really practical sense lor 
early realisation of the scheme; but there the matter rests for the want of the 
right word being given over here. It may seem but natural at firat sight —con- 
sidering the constant pulling at the purse strings in all directions—that the 
Treasury should be indisposed to give any strong support to a project the abso- 
lute necessity of which does not appear on the surface. Still, it should be 
remembered that this is one of those measures the policy—sye, the dire 
‘necessity—of which will only be really apparent from a strategic standpoint 
when, as in the time of a European war would assuredly be the case, we are 
entirely cut off from all telegraphic intercourse with our colonial brothers. 


The writer also says :— 


Another useful cable would be one from the Cape tothe important side of 
Australia, if only asa duplication of the existing Eastern system dependent on 
the good behaviour of an indifferent land line. But though the value of this 
will be exceptionally prone to appeal to the public mind just now, it should not 
be supposed that this will in any sense meet all the requirements fulfilled by an 
all-British Pacific cable, though those interested in the former scheme may find 
it a convenient moment to strongly urge an idea of that character. 


Oontinued on page 537.) 
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ш GREENOCK CORPORATION ELECTRICITY 


4 WORKS: 


u Tug Town Council—alias the Police Board—of Greenock 
obtained a provisional order for electric lighting from the 
u Board of Trade in May, 1888, and commenced supply on 
= November 30th, 1899. Still, this record has been beaten by 
:! other towns that we could name, and no doubt there are ex- 
ж tenuating circamstances—such as, for instance, the difficulty 
: of finding a dry place on which to build thestation. We were 
! present at the opening ceremony, when Provost Wood, of 
а Partick, called particular attention to the fact that s had not 
» rained all дау! However, it rained all night, and when we 
2 left Greenock it was a wee bit saft.“ 
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The Council in 1597 discovered that it had an order, and 


y! appointed a committee; after six months’ deliberation the 


^ committee obtained a report from Mr. Teague, the city 
y electrical engineer of Paisley, in which a comprehensive 
) scheme was ontlined, involving an outlay of £27,500. 
~ Тһе Council shortly afterwards appointed a deputation 
to interview Sir Oourtenay Boyle at the Board of Trade, 
„ with the rerult that the Council was given one year's 
, grace in which to mend its ways— by breaking up the 
roads, for electric lighting mains; otherwise the Board of 
^, Trade would cancel the order and admit a company, which 
* had already made application to that end. Incidentally, the 
, authorities of Port Glasgow and Gourock, who were repre- 
V " sented at the conference, expressed their wish to be supplied 
with electricity by Greenock, rather than by a company. 
It is of interest to note that the Board of Trade expressed 
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surprise that in a large commercial town like Greenock, 
electricity works had not already been established, and met 
the excuse that the Corporation owned the gas works and 
must guard their interests, with the retort that the universal 
experience of the Board was that wherever electricity was 
introduced the development of the gas industry went hand 
in hand with that of electricity. 

The Council was now thoroughly aroused, and appointed 
a deputation to visit various towns and report on the 
question; Mr. S. E. Fedden, of Edinburgh, was appointed 
borough electrical engineer in October, 1898, and drew up a 
new scheme, which was estimated to cost £30,000, with a pro- 
vision of £5,000 in addition for spare cable ways. Tenders 
were invited, and that of the India-Rubber, Gutta-Percha 
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WATEB-TUBE BOILERS, SHOWING CHAIN GRATE Srok ZR. 


and Telegraph Works Company, Limited, for the engine 
house plant ; Callender's Cable and Construction Company, 
for mains, &o. ; Messrs. Babcock & Wilcox, for boilers ; and 
Mr. J. M' Ewan, for the buildings, were accepted; the total 
amount being £31,000. - | 

The Electricity Committee, of which Mr. J. Cameron was 
convener, now proceeded to display an amount of activity 
hitherto unsuspected, and only surpassed by that of its 
energetic engineer, Mr. Fedden, The contractors were duly 
harassed, and the work was rapidly pushed forward, with the 
result that in 7 months and 10 days from the commencement 
of operations the supply to both public and private lamps was 
begun, thus constituting a new record. We gave an account of 
the opening ceremony in our issue of December 8tb, 1899 ; 
although the plant was at that time sufficiently forward for 
carrying on the snpply, the station was not finally completed. 

G 
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The buildings, which are situated near the River Clyde, in 
the centre of the town, have been laid out with a view to large 
extensions at an early date, ample space being provided for 
trebling the capacity of the whole of the generating plant 
without stractural alterations. The boiler house at present 
contains two Babcock & Wilcox boilers, each capable of 
evaporating 7,500 Ibs. of water per hour, and working at a 
pressure of 200 lbs. per square inch. Each boiler contains 
nine seotions of nine tubes, 4 inches diameter by 18 feet 
long, with a steam and water drum 48 inches diameter, and 
has а heating surface of 1,827 square feet, The boilers are 
fitted with the automatic stoker and revolving chain grate 
patented by that firm, and which we describe elsewhere in 
this issue; this is seen to advantage in our view of the 
boilers, both in its working position and as withdrawn from 
the boiler. Slack coal is employed, and the moving parts 
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The feed water passes through a water meter, which is 
provided with a bye-pass ; the piping is somewhat comple, 
as the pumps, steam and cold water pipes areall in duplicate 
while it is also possible to feed through either the Berryman 
feed water heater or the economiser, or both at once. 

The steam range in the engine room isof mild steel pipe, 
in duplicate, with free copper bends; it is slang from 
brackets. and is lagged with sectional magnesia and fosil 
meal. The piping was designed by Mr. Fedden, іп conjane 
tion with Mr. Best, and special care was taken to work out 
the exact lengths, so that every part fits perfectly, and 
make-up pieces are entirely absent. The joints are made 
with special rubber insertion, and give no trouble, in spite 
of the ga репе. 

The exhaust pipes аге of cast-iron, with copper bends, and 
are carried below the floor level, to a feed water heater in the 


MAIN SWITCHBOARD. 


are driven by a 5-H. p. Silvertown motor. The Green's 
economiser consists of 256 tubes; the scrapers are driven 
by а 2-в.н.р. Silvertown motor of the open type, running at 
1,250 revolutions per minute, with rubber belt drive. The 
boilers are fitted with the Babcock-Wiloox superheater, 
which is connected with one only of the duplicate steam ranges, 
and can be flooded at pleasure when not required for use. 

Space is provided for four more boilers of the same size, 
and there is ample room in all parts of the boiler house. 

Hopkinson & Dewralioe valves are used on the steam 
range; a separator is fixed on the main steam pipes next to 
the engine room, and Royles steam traps at various points. 

For the feed water supply there are two Weir pumps, of 
the vertical type, each capable of delivering 1,500 gallons per 
hour at full boiler pressure; these draw from a large tank, 
which is fed from the town mains, and which also receives 
the drainage from the various steam traps, &c 


boiler honse, or direct to the atmospheric exhaust pipe, which 
is separate from the stack and is fitted with a huge silence 
weighing 80 cwt. 

The engine room is well lighted and ventilated, and d 
ample size for large additions of plant, while it can easily be 
extended end wise. es are provided bst veen the 
foundations of the engines beneath the floor. | 

The plant at present installed consists of two generating 
gets, steam balancer, and two motor-boosters. The engines 
driving the generators are of Messrs. Belliss & Могоош" 
latest type, three-crank tandem compound, with piston valve, 
capable of developing from 250 to 325 1 H.P and run at 420 
revolutions minute. Forced lubrication is, as 
provided; the speed is controlled by means of a sbaft 
governor acting on the throttle, and can be adjusted while 
running. | 

The generators were made by the India-Rubber Company, 
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and are rated at 800 
amperes, 600 volts 
msximum output ; 
they are compound 
wound for fature 
traction purposes, 
thoagh at present 
the tramway mat- 
ters are in а some- 
what unsettled state. 
Carbon brushes are 
used, with venti- 
lated commutators 
and antomatic ring 
labrication. 

The most notice- 
able feature about 
these machines is 
their massive con- 
struction, and the 
liberal allowances 
which have been 


made in all siz £.. 


The field magnet 
windings are di- 
vided into sections 
for greater security 
of insulation. The 
generators are 
guaranteed to run 
cool and withont 
sparking under a 


6-hour test at 15. 


per cent, overload ; 
and to run oon- 
tinuously with 25 
per cent., or for a 
short time at 80 per 
cent. overload. We 
should imagine that 
these machines 
might with advant- 
age be rated at 15 
per cent. greater out- 
put than is stated 
above, for if they run 
cool and sparkless at 
that rate continu- 
ously, it is a misuse 
of the term to call 
them “over-loaded.” 
In accordance 
with Mr. Fedden’s 
specification, all the 
electrical machinery 
runs sparklessly 
without change of 
brush position from 
no load to overload. 
The balancer con- 
sists of a two-crank 
compound engine 
of 160 I. H. p., with 
Messrs. Belliss's 
patent single-valve, 
driving two dy- 
пашов in tandem, 
each rated at 200 
amperes, 800 volte, 
at 450 revolutiors 
par minute. There 
are four bearings, 
with ring lubrica- 
tion. The shunt is 
wound in sections, 
und the weight of 
the field magnets is 
ly borne on 
blocks laid on the 
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FEED-WATER PUMPS AND HEATER. 


The remaining 
apparatus contists 
of two battery- 
charging boosters, 
each capable of 
generating 120 
amperes at 50 to 
150 volts, and 
driven by a motor 
taking 75 amperes 
at 300 volts, at 750 
revolutions per mi- 
nute. These ma- 
chines are arranged 
in line, with half 
coupling, which 
normally run clear, 
but can be bolted 
together with a dis- 
tance piece between ; 
when во coupled, 
the combination 
becomes a booster 
balancer. 

An Aron meter 
is placed in circuit 
with each machine, 
the meters being 
mounted on the 
front of the switch- 
board gallery; the 
latter, it will be 
noticed, is not so 
excessively high as 
is too often the case, 
and no attempt has 
been made to tuck 
machines in under- 
neath it, where they 
are effectually hid- 
den from the view 
of the attendants. 

A 15-ton over- 
head traveller by 
Messrs. Carrick and 
Ritchie, fitted with 
automatic brake and 
operated from the 
floor level, traverses 
the engine rcom. 

The switchboard 
forms one of the 
most interesting 
features of the sta- 
tion, not so much 
on account of 
novelty as because 
of the care which 
has evidently been 
expended on its 
design. Ample 
space has been pro- 
vided, before and 
behind, above and 
below the board. 
The latter consists 
of enamelled slate 
slabs supported by 
wrought - iron up- 
rights, bearing 
vertical bars on the 
front for dynamos 
and feeders, and two 
horizontal bus bars 
on the back. Con- 
nection is made 
with screw pluge, 
and each dynamo 
and feeder oircuit 


concrete bed. Immediately after this set. was laid down, it is provided with duplex fuses on both poles, The measur- 


was successfully run for 50 houra to charge the battery. 


ing instruments are chiefly of the Kelvin type, with two 
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large illuminated dial Weston voltmeters at the end of the 

switchboard gallery, and two small ones for the boosters. 

The zero current cut-outs are of the Silvertown Company's 
tern. 

The battery lating cells are those nearest the middle 
wire; there wre in all 304 celle, of which no lees than 100 
—50 on each side—are connected with the regulating 
switches. The balancers can be interchanged by means of 
throw-over switches. The middle wire is earthed through 
one of a series of graduated fuses, which can be brought 
into circuit in turn and form а rough index to the character 
of a fault. The slides for regulating the pressure of the 
generators are mounted on the switchboard iteelf. All the 
switch gear is of exceptionally massive construction, and 
presents a handsome а nce, The switchboard is sur- 
mounted by a scroll in wrought-iron, well shown in onr view 
of the board. 

The battery is somewhat cramped, having to be arranged 
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representing the Silvertown oe: for their kindness in 
enabling us to pre this article, and in furnishing 
particulars of the undertaking, as well ag to the contractors 
who carried out the work, and who have kindly furnished 
photographs of the station. 


Nature's Wireless Telegraphy.—Mr. Sydney Webb 
describes in Nature, February 8tb, a curious phenomenon 
which he has observed in connection with electric arc lamps 
during a discharge of lightning, which shows how much 
there is yet in electricity which is not dreamt of in our 
philosophy. While Mr. Webb was endeavouriag to take 
photographs of lightning flashes at Dover, he found it neces- 
вагу to include in the field of view of his camera several 
alternating current Brush arc lamps. On developing his 
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GENERATING AND BALANCING SETS, AND STEAM PIPES, 


in two tiers. It consists of Tudor 13-plate cells supported 
on insulated wooden stands. The connections are made 
with lead-covered cables. 

For the street lighting 44 10-ampere arcs of the Brockie- 
Pell type have been installed in 11 circuits ; they are spaced 
50 to 70 yards apart, and have effected a complete revolu- 
tion in the citizens’ ideas of what constitutes good lighting ! 

The mains were laid by Callender’s Cable and Construction 
Company, Limited, on their solid system (with some draw-in 
distributors). There are five feeders of 0°5, 0°4, and (three) 
0:25 equare inch cross-section. At the start applications for 
8,000 8-0. P. lamps had been filed, and there is no doubt 
but tbat this number will soon be trebled, The trustees of 
the Harbour Trust have had the lighting question under 
consideration, and will probably become customers of the 
electricity works, in which case an important accession to the 
load will take place. 

We have to express our thanks to Mr. Fedden, borough 
electrical engineer: his assistant, Mr. Nelson: and Mr. Best, 


negatives he found evidence of discharges of electricity from 
the arc lighte. Bright lines in the photograph . ed 
sometimes from the arc to the ground, at other times formed 
complicated patterns resembling wire entanglements in the 
neighbourhood of the arc, but always appeared to represent 
а luminous discharge having its origin in the aro, and evi- 
dently brought about the lightning flash, which also was 
found photographed on the plate. Sir George Stokes 
attempts to explain this curious phenomenon on the hypo- 
thesis that the arc acts as a coherer, in which discharges are 
produced by the electro-magnetic waves generated by the 
lightning discharge. A steep potential gradient always 
exists in the neighbourhood of an arc, and the addition to 
this of the gradient of an electric wave may be sufficient to 
break down the dielectric and bring about a luminous 
ко заа: Cups „л Stokes names “ сш: 

ess Telegraphy.’ e hypothesis appears in a genera 
way very plamible, ut the detalla of the curious phenomenon 
have yet to be accounted for. | 
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TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 532.) 
Telegraphic Interruptions and Repairs:— 


OABLRS. Down. Repaired. 
Waer INDIBS :— 
J ee eee June 30, 1899 096 06 
Trinidad-Demerara (1891 dupli- 
- РА " .. Oct. 23, 1899 Я 
Mole Bt. Nicholas-Oape Haitien... March 6, 1900 
New York-Hayti TY. oe eee Feb. 26, 1900 e Mar 24, 1900 
Pinheiro ee eo eee Oct. 11, 1809 " . 
Oayenne-Paramaribo T . Feb. 16, 1900 
-Maranham еее eee Feb. 20. 1900 e 
Para-Maranbam ; March 2, 1900 
Ooro-Maracaibo f А _ oe. Мат, 15, 1900 ... a 
Djedda-Bouakim А .. March 18, 1900 .. Mar. 23, 1900 
rus 00 вое [II] June 40, 1899 [Il 200 
Bitia-Rbodes... sae sss „+, Mar. 17, 1900 ... di 
Tangier А ee eee [121] Jan. 2, 1900 eee 689 
LANDLINES. 
Wir Inprms:— 
Communication with Port de Paix 
(Haiti) .e- А eee %, 90е Feb. 26, 1900 eve 
Бости — 
Communication with Mafeking Ж 
and be ond eee » e oe Oct. 13, 1899 өөө oe 
beyond Ora: "Riv 7 Oct. 18, 1899 
range тег ... os 9 0 ee 
Communication with 
Mooi River (Natal) .. Oct. 22,1899 .. А 
Communication beyond Burghers- | 
dorp (Ospe of Good Hope) .. Nov. 7, 1899 e 
Oommunication beyond E | 
(Natal) ... «i . Nov. 7, 1899 
unication with all offices of ОГ 
Colombia eat eee е Oct. 23, 1899 
Communication with Oolom 
beyond Buenaventura .. Jan. 22, 1900 РРР 
Commanication “vid Hanekine " 
interrupted on Persian Territory Feb. 24, 1900 ... me 
Ooro- Maracaibo oes „+, Mar. 15, 1900 Ses 
Serena- Valparaiso ... T 6. Jan. 16, 1900  ... dis 
Baigon-Bangkok eee eee eee Mar. 24, 1900 eos Mar. 26, 1900 


Cables te Australia.—In a second circular letter, 
dated Brisbane, February 12th last, Mr. James G. Drake, the Post- 
master-General for Qaeensland, follows up his letter and report of 
February 1st, by drawing attention to "the action now being taken 
by the Eastern Extension Telegraph Company, with the view of in- 
drcng the Australasian Colonies to enter into a new agreement 
which would operate injuriouely against the early accomplishment of 
the Pacific cable scheme.” A report is aleo given of the views held 
by the Brisbane Chamber of Oommerce, as communicated to him by 
a deputation representing that body. Mr. A. J. Carter (the president) 
drew attention to the consistency with which, for the last 20 years, 

bad advocated and insisted on the necessity for the 


also 
дзюб at some length from eae one delivered to the Liv 1 


tension Оошрапу һай so far lected to make 
duplication their cables laid 20 years ago that at a critical period 
their cables to South Africa were always breaking down, and 
UU tay ached ы ы А set e . 
‚ M y ed at Java, incen t, an 

other foreign territories. = ОР 
Arthur, pointed out that the best proof of the probable utility of 
а Pacific cable was the position the other parties were teking up. The 
concession offered when they were threatened with opposition must 
be discounted, as it was only wrang from them.” In replying, the 
Postmaster-General said: The fact that the company is willing to 
make such a concession now is, as Mr. Arthur has said, an example of 
the value of the monopoly which they now bave a chance of losing. 
They bave sgreed to give, when they find themselves in fear of losing 
if, what they had refused to give before. The Government to-day is just 
as strong, if not stronger, in its resolve to do everything in its power to 
вее the Pacific cable scheme carried out, and they will countenance 
рор! which will jeopardise it. With regard to New South 
Wales, I cannot think that the people of New South Wales are 
unanimous in the views expressed by the Postmaster-General, and I 
don’t think the Government there can agree to go forward in direct 
~ Larter to the views of the msjority of the people in Australia.” 
following telegrams were received, all dated Fe 12th :— 

t ter-General, New Z:aland, to Postmaster- General, Brisbane : 
Re Pacific cable—I am glad to hear your Oolony will co-operate 
with New Zealand and Osnada. In course I fally concur. We 
are anxious to have the Pacific cable, whether the Oape cable is laid 
or nof, and anything we can do to bring this about will be gladly 
attended to.” From „has. Mitchell, Sydney Chamber of 
Oommerce, to the Postmaster-Genoral, Brisbane: “ Oar Chamber has 
consistently advcoated Pacific cable, and will be pleased to see early 


Another member of the depatation, Mr. 


. of 11 a.m. and 5 p.m. 


consummation of same.” From О. Hallem, Esq., secretary, Chamber 
of Commerce, Melbourne, to Postmaster General, Brisbane: “ By 
deputation and every possible way have protested against concessions 
asked for by Eastern Extension." 

Wednesday's St. James's Gazette informs its readers that the Pacific 
eable project is no longer in jeopardy. The writer has Lord 
Strathcona’s authority for stating that no serious obstacle is now in 
the path of the undertaking, and that the committee is at present dis- 
cussing practical details, prior to the issuance of the contracts. 


The Telegraph Service.—Our telegraph service still 
continues to be carried on at a loss, says the Financial Times. A 
return just issued gives the figures for the year ended March, 1899, 
which show a deficit of £520,000, against one of £606,000 for the 
previous 12 months, and of £443,000 for 1896-97. The total deficits 
of the department up to the end of last month amount to the nice 
round sum of £7,756,000. 


Telegraphic Delays.—In the House of Commons on 
$2nd inst., Mr. Alban Gibbs asked whether the Postmaster-General 
was aware that fresh delays had arisen in the transmission of tele- 
grams from Rassia through the Great Northern Company's cable at 
Newcastle, and whether the Poatmaster-General could give any 
guarantee that steps would be taken by the Post Office to prevent 
these constant interruptions, and when would he be oe to state 
what would be taken by the Post Office? . Hanbury, in 
reply, said : Tbe delays to which the hon. member refers are attri- 
butable to the interruptions of the land wires of the Great Northern 
Telegraph Company, caused by the fresh snowstorms which occurred 
a few days ago. E rur erii орды шо happily not give 
any guarantee against suc rrup . ey are һа a 
constant natare assumed in the hon member's question, but the Post- 
master-General will be glad to consider whether, by altering the route 
of one of the wires, or in any other way, the risk of total obstruc- 
tion can be diminished. | 


CONTRACTS OPEN AND CLOSED. 


* 


| OPEN. 

. Belfast.—April 19th. . The Electric Committee wants 
tenders for the supply of electric motors for a period of 12 months. 
Bee “ Official Notices” to-day. 

Cardiff.—April 8rd. The Corporation wants tenders for 
the wiring and fitting up for electric light the new Fish Market in 
the Hayes, Cardiff. Particulars, &o., from the electrical engineer, 
Eldon Road, Cardiff, deposit one guinea. | 

Christiania.— April 4th. The Seoretary of State for 
ved a despatch from Her Majesty's Oonsal- 


9 
j 
1 
H 
| 
E 
Е 
E] 
: 
B. 
i 
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1900, at 2 
accompanying fishplates. 
tion at the Commercial 

11 a.m. and 5 p.m. i 


may be examined on applica- 
t of the Foreign Office between 


Corunna, — April 15th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty's Consul at 
tenders are invited by the Electric 


Oo-operati of 
machinery of 400 H.P., and capable of supplying 12,000 lamps of 
10 ор. All necessary information can be procured from the sec 
Benor Dr. Enrique Sors, 81, Calle Real, Corunna. Tenders sh 

be addressed to the President, Senor Dr. Manuel Baifa, Oalle Zafateria, 
No. 5, before April 15th. 


ö Crete — Apn 7th. The Secre of State for Foreign 
Affairs bas ved a despatch from Her Majesty's Oonsul-General at 
Canea, Orete, stating that tenders are invited by the Oretan Govern- 
ment, not later than April 7th, for the construction and working of 
tramway lines between Canea and the suburb of Halepa, and between 
Oanea and the new Government offices. Such as have 
been received msy be examined on personal a 
mercial Department on the Foreign Office any 


Dublim.—April 26th. The Electric Lighting Committee 
wants tenders for six Lancashire and four water-tube boilers and two 
economisers; two 1,000-xw. and two 500-xw. low peed polyphare 
generate for the electricity supply scheme. See N ч 


Durban (Natal) — April 2nd. The Corporation is invit- 
ing tencers for 1,900 tons of steel rails, 64 tons of fishplates 
(bolts, bonds, &.), 407 loads A hardwocd stringers, &c., also 
8 single €— bondin hes 

8 of equivalent existing track, orporation 
contrete foundations and making up roadway. See Oficial 
Notices " February 9th. 


Edinburgh.—April 7th. The Corporation wants tenders 


for the supply of coal, arc lamp carbons, cast-iron pipes, pavement 
box frames, &c., for the electricity supply stations for 1900-1901. 
Bee * Official Notices ” March 23rd. 


France.—April 5th. The French Post and Telegraph 
Authorities in Peris are inviting tenders until April 56Ь, for 
supply of 762,000 porcelain insulators, in eight lote. may 
be obtained from, and tenders are to be sent to, Le Sous-Secretariat 
d'Etat des Postes et Telegraphes, Rue de Grenelle 103, Paris, | 
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oa cae 
ob'ained from, and tenders are to- be sent to, Le Sous-Becretariat 


Glasgow.—April 1: The Corporation wants tenders 
d 


for the of cables (including drawing into conduite 
ind jog and eee instruments (wai and table). Sse 


Halifax. — A ne о оси аге being „inviten for 
Bee "Official Notices ” March 16:h. , 

Haltfax.—The Electricity Committee wants tenders for 
a year’s supply of electricity meters; and the Tramways Committee 
for the VF with the overhead 
equipment of new lines. “ Official Notices” to-day. 

K ag Ag 81st, The Corporation wants tenders 
for new municipal offices now erecting. See Official 
Notices” March 16th. 

5 8rd. : The * wants tenders 
Bee “ Official Notices "Maret 1б in 


Mo Ap 7th. Tenders are wanted for a complete 
MNT for the Oounty of Northumberland 
Lanatic Asylum, near Morpeth. See "Official Notices” March 23rd. 


Roumania.— April 10th. Tenders are being invited 
until April 10th by the Roamanian Post and Telegraph Authorities 
in Bucharest for the snpply of 20,000 small porcelain insulators and 
20,000 large ditto. | 

Russia. — April 13th. Tendersare being invited until 
April 13th, by the эзш р authorities of Wilna, for the concession 
for the construction and operation of a central electric lighting 
station in the town. Tendersto be sent to Derkmagistrat of Wilna, 
whence particulars may be obtained. 

Salford. — April 9th. The Corporation wants tenders 
for an ash con and electrically-driven travelling cranes, 
for the new works. See “Official Notices March 23rd. 

Seuthampton.—April 7th. The Harbour Board invites 
tenders for a motor transformer with accessories. See "Official 
Notices" March 16th. 

Sunderland. — March 20th. The Corporation wants 
piping, and bor frames, and covers, fce the electricity undertaking 

ng, N 1e, 79 or ty undertaking. 

Wimbledon.—April 9th. The Council invites tenders 
for 5,000 16-0.P., and 1,000 32-0.р. incandescent lamps. See "Official 
Notices” to-day. 


. Wolverhampton. — The Tramways Committee of the 
Corporation invite tenders for steel rails and accessories 

connection with 
material at 


Croydon.—The Town Council has accepted the tender of 


the price of £475, and for an exhaust steam feed water 
use in connection therewith, at a cost of £23. 


Messrs. G. and J. Weir for compound direct acting feed pampe, at · 
т 


Liandudno.—The Council has given a contract to the 


India-Rubber, Gutta- Percha Oom for a steam dynamo at 
£1,695 10s. ` dius n 


London.—The London County Council on Tueeday 
accepted the tender of the Edison & Swan United Electric Light 
Co., and that of Russell & Oo., for the supply of electrical stores and 
engineers goods for the remainder of the present year. 


Vienna.—Ata meeting of the Vienna municipal authorities 
held on March 10th, it was decided to place with the Schuckert Com- 
pany, of Nuremberg, the contracts for the erection of electrical 
generating stations required for the Vienna electric light and traction 
schemes. Itisp to at instal eight generating sets, 
with an output of 3,000 н.р. “ ‚ Of which 15,000 н.р. will be used 


for tramwa 
41.450000. purposes. The estimated value of the contracts is over 


Saturday, A 7th.— Royal 


-week; Lord Avebury 


FORTHCOMING 


Friday, March 30th.—At 8 p.m. Blectro-Harmonic Society. Ian 
DE concert for the 1899—1900 season. (ali 
опісо. 

At 7.80 p.m. —North-East Coast Institution of Enginen 

and Shipbuilders, Newcastle - on - Tyne. Paper œ 

“The British Naval Engineer: His positicn 

and influence on eur sea power," by Mr. D. В Moria. 

Monday, April 2nd.—At 5 p.m. Royal Institution. General monthly 


Tuesday, April 3rd. — At 7 p.m. of Model Bnginem. 
Meeting at the Farringdon Stree, 
paper by Jas. О. Orebbin on “ Model Boilers.” 

Wednesday, April 4th.— At 7.30 p.m. Institution of Electrial 
Engineers. Students Meeting, paper on "Electri 

Driving in Workshops,” by J. H. Johnson. 

5th.— At 8 o'clock. Institution of Еос 
Conclusion on Mr. Wade's 

paper on Storage Battery Problems.” Pa 2 

Grove, on “ The Electrical Equipment of Bhips War.“ 

At 8 p.m.—Ohemical Society. Meeting. 

At 8 p.m.—Oivil and Mechanical Engineers’ 2 d Prol. 

A. D oe Wh.Boe., A. M. I. O. B., on ш wheel 


At 8 p.m.—The Röntgen Society. Ordinary meeting, рари 
on" The Inflaenoe of the X Rays upon the Growth 
and Development of Mic ‚” by Dr. Norris 
Wolfenden and Dr. Forbes Кова. 

Friday, April 6th.—At 9 p.m. Royal Institution. ~ Bolid Hydrogen, 
by Prof. Dewar, F. R B, 


Thursday, A 


Institution. Lord Rayleigh а 
' Polarised Light " (Lecture V.). 

Monday, April 28rd.—At 8 o'clock. Institution of Civil Баеп. 
The eighth “ James Forrest” lecture, by Bir William 
Preece, K. O. B., on “The Application of Electricity 
to Engineering." 


NOTES. 


Municipal Trading.—In his paper on this subject read 
at the dinner of the London Chamber of Commerce last 
inted ont that the indebtednem d 
the local bodies already much exceeded £100,000,000. 1f 
the present tendency continued, it would reach many 
hundreds of millions. It was, indeed, rapidly assuming 

igantic proponon The following were among th 
eiua which various municipalities, in Bills before 
Banking, 5 sie кы тш telephones 

» pawnoro&ing, supply, з 

tailoring, manufacture of electrical fittings, of the residual 
‘age of gas, supply of apparatus for games, Turkish 
cold air stores, 5 aer , printing, 

and constructing lifts. Such proposals open to man 
objections. In the first place, the municipalities would 
either make higher charges or lose money, or both. Th 
poss would involve borrowing on a stupendous = 


In the United States the sum invested in electrical 


takings alone already far exceeded £50,000,000 ; and if the 
proposals of our municipalities were to be carried cu 
generally, it would involve borrowing to the extent of at less 
100 millions of money in this respect alone. It was Ш- 
possible to say how many hundreds of millions à» 
total would reach. It was undesirable that either the Siste 
or the municipalities should be involved in labour problems 
more than could be avoided. The action taken by muni- 
palities not infrequently tended to defeat the very object they 
bad in view. Our municipalities had immense respon- 
sibilities and problems to solve, which were enough to tar sl 
their energies, The Government had promised a Joint 
Committee to consider the whole question, and until ths 
Committee had reported no extension of powers should be 
given. 


Pollak-Virag System of Telegraphy.—Begarding Mr. 
Garland's article on this subject in our last week's issue," 
fig. 5 the word printed “Conductor” should, of course, be 
“ Condenser,” and in the first column of page 510 (16 lines 
from botam „the word “fresh should be deleted from the 


phrase prolongs the fresh current,” 


ч» — 


_ Obstacles to 
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is decidedly fanny. characteristic para- 
graph :— In consequence of the revolutions of this shaft, 


which were Dr the two new levers are forced u 
first two are dropped, leaving two still forced up.” 
clearness itself compared with other passages. 


his is 
In plain 


English, if we understand the drift of the invention, the 


“multiple energising momentum ogie, whose head- 
sig кз at 130, сеа Вгі ч 
а series of engines with ratchet coupling to an assemblage 
of fly-wheels, and some wonderful e 

to be secured by the non-positive connection in the 
ance of “rotary foot-pound work.” Each fiy-w 


form- 
is ran 


nine revolutions idle, and then is coupled automatioally to. 
the shaft for three revolutions. Тһе idea in the inventor's . 
mind appears to be that he in some way gets hold. 


of energy е nothing, use more power is 

i to lift 1 
1 foot horizontally. This is to him the spirit of a living 
thing in the wheels.” Evidently Ezekiel been getting 
at him. It must have cost a lot to print the brochure 
on very good „ and there must be some deladed 
ereature at the back finding the money for this ridioulons 
thing. Presumably the public may be asked to subscribe 
to this, or we should not have noticed the affair at all. If 
those in it are acting in ignoranoe, it is kindness to let them 
know their engine is best fitted for the useless scrap heap. 


The Longworth Power Hammer.—One of the greatest 
objections to the use of electrical driving in small shops 
comes in at the question of the steam hammer. A steam 
hammer is a necessity, and the proprietor cannot see that it 
coats him much more to drive his shop altogether by steam 

wer so long as he must keep up steam for the hammer. 

n the Longworth hammer the motive power is derived 

from any mechanical source, and an electric motor may well 
be employed as the motive power. The difficulty with 

wer hammers has been the regulation of the force of the 

w. In the Longworth hammer this ion is effected 
by sped of a oushion of air 5 N in roue 
under piston in a controlling oyli у means of a 
valve under the control of the attendant, There is a large 
field for eleotrically-driven hammers in many shops where 
the power is ШШ aud teat is used only for a steam 
hammer, It is the want of such a hammer, or should we 
вау, the small knowledge of its existence, that is one of the 
be enoountered by electrical transmission 

vooates. | е 


A Fatality and its Cause.—A joiner who was engaged. 
casing some electric cables at some Large] at Accrington on 
Thursday last week was subsequently found in an unconscious 
state close to where he had been wor ing, and he died in about 
12 minutes. When the inquest was held, one of the chief 

uestions raised was as to whether death resulted from electric 


jock or natural causes. Evidence was given to show that the 
wires were alive, and that a motor was. ing at the time. 
It was thonght that he was in a fit, and b was given. 
The medical evidence attribated death to in hemorrhage 


in the chest due to natural causes. There was nothing to 
saggest shock of any kind. The coroner said that the 
hemorrhage might have come on if the deceased had had a 
shock, but was just as likely to ocour in his own chair at 
home, The jary, in their verdict, said that there was not 
sufficient evidence to show whether the hemorrhage was due 
to shock or natural causes. 


The Cape Cable Lawsuit.—A Cape Town tel says 
that the Supreme Court has granted the Eastern Telegraph 
Company leave to appeal to the Privy Council against the 
Judgment; given in ita action against the Oape. Town Elec- 
tric Tramways Company for damages for alleged interfer- 
ence with the transmission of messages. | 


ge Road, consists of . 
energy is supposed 


ton 1 foot than to draw 1 ton 


‚1,785,401 units; for motive 


Glasgow Section of the Institution of Electrical 
Engineers.—At a meeting held last Friday evening, Prof. 
et ae MacLean, M. A., D. So., in the chair, a paper on 
* Methods of Charging for Publio Electricity Supply" was 
read by Mr. W. W. Lackie, of the Glasgow Corporation Elec- 
tricity Supply Department. Mr. Laokie briefly outlined the 
various methods adopted in charging for electric supply, 
pointing out their disadvantages when applied to consumers . 
whose demands were different. The chief difficulty was in 
all cases the same, viz., some meaus of getting the consumer 
to pay his fair share of the standing charges. At the 
time the capital outlay pe kilowatt was, in Glasgow, £90. 
It was hoped, however, that with the completion of the new 
ttations now being built, this would become about e | 
Kilowatt. At the present time it seems that £14 per kilo- 
watt is for land and buildings, £25 for machinery, £2 for 
accumulators, and £44 for mains. Other items, such as 
meters, instruments, &., go to bring the total up to £90. 
After taking the depreciation on the various items, it is 
found that the total depreciation amounts to £8 128. p 
annum, while the addition of 8:1 per cent. for interest and 1 
per cent. for sinking fund brings up, together with 
£1 103. 3d. for management costs, a total standing charge of 
£8 163. per annum, which represents the annual cost to the 
department of each kilqwatt demanded by a consumer. To 
get the most satisfactory method of charging, во that in no 
case would the pal paar lose anything, was a by no 
means easy task when the variety of uses to which eleo- 
tricity was put was taken into consideration. The lecturer 
proceeded to point out the difficult nature of electricity 
supply from the point of. view of the commercial man; 
the large capital expenditure, compared with the revenue, 
was а most unsatisfactory feature, especially were there was 
scarcely any motor load. Com with gas supply, for 
instance, electricity had many disadvantages, and to prove 
his point more clearly, Mr. Lackie drew a comparison 
between the results of the gas and electricity departments in 
Glasgow. Red cing the gas plant to eqnivalent kilowatts, 
the lecturer sho that, while the electricity department 
capital costs amounted to £90 per kilowatt, the gas depart- 
ment capital oost was only £11 15s., while the standing 
charges of the former was £8 16s., the latter was only 14a. 6d. 
per kilowatt. ` Interest and sinking fand in the case of the 
gas department amounted to 5 per cent, of the total revenue, 
while the same charges in the electricity department 
swallowed 29 per oent. of the revenue. An in ing dis- 
cussion followed the reading of the paper, during which Mr. 
Henry A. Mavor made some interesting observations on the 
charges his firm made for electrical energy in 1884, prior to 
the acquisition of the undertaking by the Corporation, the 
initial charge was 8d. unit, with 10 cent. reduction 
for each 1,000 hours of maximum 


J 


The Tivoli-Rome Installation.—In a recent issue we 
mentioned that the output of the above works for 1899 was 
1,500,000 units, This, however, was i t, as in th 
official report of the Sooietá per l'Illuminazione di Roma for 
1899, we read that the energy delivered for ee was 

wer, single and phase, 
447,927 units; and delivered for tramways as alter- 
nating current converted into direot, 2,417,298 units; ога 
total of 4,650,822 KW.-hours. The plant at Tivoli ip 
0 


one-phase, and power off two or three, case may be. 


10,000 н.р. capacity, three-phase lighting. being taken 
ав 


Й + 


Dry Secondary Cells.— Licbenow discusses this subject in 
No. 4 of the Centralblatt für Accumulatoren und Elementen- 
kunde, and considers that no attempts in this direction are 


likely to be successful. The investigations into the action 


of secondary cells have shown that there are electrical oon- 
centration currents set up which tend to convey the acid in 
the pores of the plates from points of maximum to pointa of 
minimum concentration. These currents are necessary to 


-equalise the strength of the acid, and effect this far more 


rapidly than would it be done by diffusion acting alone. 

en .a gelatinous electrolyte, or a ay non-conducting 
powder is introduced between the plates this equalisation ia 
prevented, and the cell is soon exhausted. 


— 
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Cable Disturbance.—In another column we report the 
discnssion that took place on Prof. Jamieson's recent paper 


very moderate electromotive forces uced thereby along 

the sheathing wires of the cable, he aie ble quite correct. 

The point is not very clear, though fortunately it has no 
bearing, because the differential ment 


"The British Association.—Aocording to the draft pro- 
gramme of the meeting of the British Association lo be 


ed at Bradford on September 5th, under the idency 
of Sir William Turner, F. R. S., the chairmen of various 


sections will be as follows :—Mathematioal and physical 
sciences, Dr. J. Larmer, F. R. S.; chemistry, Prof. W. H. 
Perkip, F. R. S.; geology, Prof. W. G. Sollas, F. R 8. ; 00067 
and physiology, Dr. R. Н. Traquair, F.R.S. ; geology, Si 
eis 8. Ro j 


Lectures.—At a meeting of the Andersonian Ohemical 
Society at yy: ed last Friday, Mr. J. Н. Walker read а 
per on “Henri Moissan's Work with the Electric 


For the benefit of the Soldiers’ and Sailors’ Famile 
Local Fund, Mr. Leonard Andrews, M.I.O.E., is tò give a 
series of electrical experiments in the Publio Hall, mice 
on April 2nd. The demonstration will be given under t 
— of the Corporation, and the Mayor will preside. 

lecture: dealing with the utilisation of water-power in 
Switzerland was given on 22nd inst., at the Midland Insti- 
tute, Birmingham, by Mr. D. K. Morris. ч 
At the Royal Dublin Society last week, Prof. John Joly, 
F. R. S., made а communication on Electric Farnaces.” — — 
Before the Glouoestershire Engineering Sooiety on Tuesday 


last week, a paper was read by Mr. W. A. Walton, A. M. I. E. E., 
on “ А Glance at Electric Traction, and its Progress in the 
United Kingdom.” | | 


At а meeting of the Staffordshire Iron and Steel Institute, 
at Dudley, on Saturday, a paper was read by Mr. G. Melland, 
on *'The Relations of Aluminium to Iron." 


Boilers Registration and Inspection.—In the House 
of Commons on Monday, it was that a Seleot Com- 
mittee be appointed to consider and report on the advisa- 
bility of legislation to ensure the systematic and regular 
inspection and certification of boilers, with the object of 
diminishing the risk to life and property arising from boiler 
explosions. | 


Personal.—Mr. S. L. R. Price, of Ayr. 
electricity works, has been appointed resident electri 
engineer to the Pembroke Urban District Oouncil’s eleo- 
tricity works, ү Dublin. 

The Town Council of Huddersfield has resolved to increase 
the salary of Mr. Mountain, borough ical engineer, 


from £350 to £450 a year. б. 
Mr. 0. Ема Holme, мегешгу of the Blake wi 


Greenwich Electric Light Company, 
district 55 of the British Electric i 
Company for the North Lancashire district. 
Tests of Iacandescent Lamps.— Messrs. H. Hildebrant 
and A. O. Pratt, students at the University of Minnesota, 
have recently carried out some ments on incandescent 
lamps under the direction of Prof. Shepardson. The objec 
of ex {в was the determination of the candle 
VVV 
m the life of the lamps. The lamps were purchased in th 


ord way from aboat a dozen makers without any sogee- 
tion being made as to the use to which they were to be pat. 
It appears that the. lamps obtained from four different 


makers were rejected after a preliminary trial owing to want 
of uniformity, Of the remainder, 10 lamps from each of 
the eight other makers were compared with specimen lamp, 
and 55 of these 80 were found to a ‘imate to the valus 
obtained in the specimen lamps. These 55 were then sab- 
jected to the complete testa, which included measurement d 
candle-power and consumption of energy at the commence- 
ment of the trial, and at the end of 50 houre, 100 houn, 
es 600, and 800 hours, The average results were м fal- 
OWS :— 


Extreme readings. | Mean readings. 
Watt 

C.P. T аа ө. С.Р. рег candle. 

| 55 | 
At commencement 14 1 to 33 932 041 183 $1 
After 50 hours | 82,923 | $32, 41 | 276 | $$ 
Mm 1С0 $9 | 101 [T] 23:2 2 2 Г] 502 17 5 38 
n 400 „ ! 113 „ 190 | 800 „481 160 353 
» 600 , 114, 188 324 „ 496 | 147 | 382 
„ 500 „ 10 8 „ 164186 , 44 15 


2 


Experimente were also made upon the effect of a badiy 


104 to 118 volts, It was found that high 
hours, although 


p better, but their candle-po 
at constant voltage. 
Aluminium in the United States.— It is interesting 


to note that the output of aluminium in the United States 


during the year 1899 is placed at 6,500,000 Ib:., which и an 
increase of 1,800,000 Ibs. over the announced output of 
1898. These figures support the statement, frequently made 
during the past year that aluminium was winning 
favour in many branches of trade and manufacture where! 
is used. The year 1900 gives good promise that the output 
of aluminium will ba materially increased, as the Pittsburg 
Reduction Company has. only recently completed extensive 
improvements in its lower works on the lands of the Niagara 
Falls Hydraulic Power. and Manufacturing Company " 
N Falls. Generally stated, the ontput capacity of the 
plant has been doubled, and the improvement has called for 
the installation of new turbines and generators in the pof 
station at the water's edge in the gorge. The works hav 
been remodelled and an extensive new ventilating yen 
established. К : 


The Royal Society.— Before this Society тает 
noon the following papers were read :—Dr. Waller, BRS, 
“On the Retinal Currente of the Frog's Eye, Excited by 


Light and Excited Electrically.” Miss Sowton, „Ob 


tions on the Electromotive Phenomena of Non-Medallated 


Nerve,” 


ГУ | „=й ъъ C mud Г a 


43. ab. 


4 fn £L (Y fy ot 
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Transmission of Illuminating Gas. The question of 
the distribution of the necessary gas through existing pipes 
to cope with the demand is being much discussed in gas 
circles, Mr. F. H. Shelton in a recent paper, observes that 
there is nothing but custom to warrant the usual system of 
distributing coal gas at what he calls * zephyr-like pressure ” 
of a few inches of water. It is maintained that there is no 
reason why gas should not be transmitted at 60 Ibe. pressure 
for the supply of outlying districts, that the bogey of internal 
condensation need not frighten anybody, and that the only 
question is that of the character of the main, the connections, 
and the neccesary fittings. It would sppear that the 
“character of the main” is of itself a sufficiently serious 
question, inasmuch as it is well known that apon the existing 
system of laying mains, it is impossible to avoid leakage even 
at a pressure of a few inches of water. Apart from this, how- 
ever, there is the further question of lowering of temperature 
due to expansion from 60 lbs. per equare inch to whatever 
pressure may be suitable where the gas is burnt. Compared 
with the gas engineer, the lot of the electrical engineer is a 
comparatively bappy one, since by doubling the E.M.F. of 
eupply he is ensbled to transmit four times the energy to an 
equal distance with the same percentage of loss without 
troubling abont * the character of the main.” 


Electric Car Equipments.—Under the auspices of the 
Liverpool. Engineering Society, Mr. W. H. Oollis read a 
paper at the Royal Institution, Colquitt Street, on 21st inst., 
on “ The Equipment of Electric Tramcars.” He limited his 
remarks to a general description of the electrical devices in 
use on the Liverpool cars. 


The Institution of Junior Ebgineers.—On March 
17th, a party of members of this Institution visited tbe 
City Road generating station of the County of London 
and Brush Provincial Electric Lighting Company. 


"Information Wanted.—In the note under this heading 
laat week for “ cast-iron ” commutator segmenta, read * cast- 
egpper," Perhaps some of our readers may now be able to 
come to Mr. Alkin's assistenoe. pr^ 


NEW COMPANY REGISTERED. 


E 


Yorkshire Company, 
with а capital of £5,000 in £1 shares, to acquire the business of 


u n &e. 

il Wray, 18, Hallfield Road, Bradford, 

Verity, 11, Blenheim Square, Leeds, draper; W 
\ OMM оешу, gentleman ; Thomas Middlebrook, 36, Bun- 


Btreet, Leeds, salesman; Herbert Broadbent, South Lea, Armley, 
Leeds, articled clerk; Herbert G. Stones, 2, Olaremont Terrace, 
Armley, Leeds, clerk. Registered without articles of association. 


OFFICIAL RETURNS OF ELEOTRICAL 


COMPANIES. 
Electrical Lumiseripter Company, Limited (68,799). 
bis company's annual return was on гу 2900, when 


Angle-American Tel Company, Limi 
ie ра company’s cece. was rang ys mited 


the whole £7,000,000 capital stock bad been paid in full. 


Lozden Electric Wire Company, Limited (36,544).— 
company's annual return was filed 

and 8,295 ordinary shares had been taken up ont of a 
nominal capital of £100,000 in 10,000 preference and 10,000 ordinary 
sbares, sll of £5 each; 3,800 of each class are considered as fully 
paid, and £40,435 has been paid up on 3,659 preference and 4436 


f 


March 13th, 


on March 17th, when 7,612 


Neweastle and District Electric Lighting Company, 
Limited (28,022).—This company's annual return was on 
March 7th, when the entire of £100,000, in £10 shares, was 
taken up; £9 has been called up on each sbare; £89,953 has been 
paid (including £290 in advance of calls), leaving £337 in arrears. - 


Westminster Electric Supply Corperation, Limited 
(21091) тии company’s annual return was filed on March 15tb, 
when the entire са of £399,500 in £5. shares was taken up and 
paid for in full. 


Neweastle-on-Tyne Electric Supply Company, Limited 
27,997).—This company’s annual return was filed on March 14:h, 
when 18,595 shares were taken up out of a nominal capital of 
£100,000 in £5 sbares. £5 has been called up on each of 11958 
shares, and £3 15s. on each of 5,964. £86,831 5s has bsen paid, 
incleding £4,676 5s. paid in advanoe. £3,865 is considered as paid 


on 678 shares. 


CITY NOTES. 


Tho Yorkshire House-to-House Electricity Company. 


A GENERAL meeting of the members of this compeny was held at 

Leeds on 2166 inst., for the purpose of hearing a statement from the 

ав ое (Mr. Grosvenor Talbot) as regards the winding up pro- 
59. : 


The liquidator said that the company went into liquidation on February 10tb, — 
eement was entered into between the com- . 


1899. On November 8th, 1898, an a 
pany and tbe Leeds Corporation, whereby the latter took over the whole of the 
undertaking of the company, the purchase price being the amount properly 
expended by the company upon the undertaking, and char. eable to the capital 
account up to August 3186, 1898, such purchase price to be discharged by the 
issue of Leeds Corporation 5 per cent. stock. The above agreements were duly 
confirmed by the shareholders. After adjustment of accounts between the com- 
pany and the Leeds Corporation, it wes ascertained the amount due to the com- 
any was £217,420, end the Corporation issued 5 per cent. irredeemable stock 
or this amount in satisfaction. The liquidator and his advisory committee 
very carefully con: idered whether it would be better to divide this stock amon 
the shareholders, according to their respective holdings, or divide the stock an 
divide the cash. It was found to be impracticable to divide the stcck, and, after 
obtaining the best advice, it was resolved to sell it, and in May, 99, after 
trying in a number of other directions, an agreement was made with Messrs, 
Е, терн Sons, London, whereby the firm offered the stock for sale by tender 
at the minimum price of £170 per cent., which minimum price was guaranteed 
by them. The issue was over-applied for, and the average price ob ed was 
£170 8s. 119d. per nominal £100 of stock The proceeds of the sale amounted to 
£870,591 68. gross. After allotment, the sale yable in instalments, 
due July 8rd, August 8rd, and September rd, 18¥9; and immediately after the 
various instalments bad been paid, the liquidator made divisions among the 


ce was 


м 


shareholders, particulars of which were given in the statement. The үн ator | 


submitted an account of his cene and payment, from which it woul 
that he had paid off liabilities of the company to the extent of £89, | 
These, and sundry other payments and receipts, left a balance in the bank of 
£18,003 8s. 11d., but until the question of a probable claim by Mr. Rucker had 
been di d of, he did not think it advisable to divide any part of this arfount. 
The action by Mr. Rucker was still threatened, and until it was final.y disposed 


of, the liquidator was not in a 58 to say what probable final dividend would 
be he amount at the disposal of the shareholders, | 


d to the shareholders. 
supposing that everything went favourably in regard to the action of the 
ТЕКЕ Mr. Rucker, would be £15,219 18в. 2d. There had been a very great 

isinclination to buy their stock at all. He did not feel justified in running any 
risk by putting out the stock without a guarantee, or by holding it in the hope 
that the security would rise. Under the circamstances, he was very glad the 


- had followed the vourse they had, as it had proved the very best thing they cou 


possibly have done. 


County of Londen and Brush Provincial Electric - 
= Lighting Company, Limited. : 


Lonn Ватнмови presided at the annual meeting of this company at 
Winchester House on Monday. | 


pen A 
ivg he had to occupy time giving the гезе тода љо сово апо аву | 
should exercise patience a little longer whilst the 


never gradged, as it was likely to briog in a prompt and satisfactory 
The’ у T Кош | 


return. investments in ted 
considerable reduction, which was due to parting with their 
interest in the Richmond company. Their “sundry debtors” repre- 
sented good debts, and the bulk of them had been since collected. 
He called attention to a change in the form of accounts; a 
sum of £5,C00 forma ly appearing under reserve fund" bad been 
tzansferred to on, repairs, and renewals. Tothat sum bad 
been added £6,500 set Mia oas oE De куше» 5 
premium account, making altoge 500. They | 
28, 884 odd for the year 1899, and there remained £11,915 odd. 
change had been made because it was convesient in working such & 
to spend on repairs, renewal, and depreciation. They bad oar 
om repairs, renewals, dn. ear 
marked what they had to divide for those purposes. With reference 
to the general revenge account, there was a very substantial increase 


Ё 


seen ` 
108. 10d. 
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in the profits derived from their two London stations. Those stations 
were really the main part of the business, and they looked to them to 

de their substantial profits in the long run. The profits had more 

doubled within the last year. Atthe end of December they had 
connected with the mains an increase of over £50,000 8. c. . lamps, 
and in applications for such lighta there was an increase of over 
60,000 lights. The units sold had increased by almost 100 per cent. 
Rince January lst they had received further applications from 
the Northern district for 8,185 lamps, and from the Southern 


quite as good, if not better, than the best estimates that they 
bad formed of th 


districts only commenced supply in the aatumn. It had not yet had 
time to show what they might ex 


supplied. If there bad been any complaints, on investigation they 


the whole of their districts together, 


and they hoped that, takin 
d therto had was as encouraging for 


the experience they had 
tobe. As во power 
supply last year, this was 253 Н.Р, and further applications been 


lant for 
er very 
| verage works costs had been 
reduced from 3:8d. per unit in 1898 to 2:433d. in 1899, and that not- 
withstanding the increased cost of coal. They were led to anticipate 
still further improvement in that respect during the current year. 
The progress made in London during the year, was on the whole very 
, and it gave them the prospect of very prosperous times 

in the future when the large mains which they had laid all through 
their districts, would have had additional demand for power supply 
which they had reasonable right to expect. When the company was 
started its policy and p was two-fold; it was to erect stations 
north and south of the river capable of supplying any other districts 
than those in which the works were si That policy had been 
vindicated by time, and throughout the country generally it was 
admitted that it was in the end far wiser and more economical to 
baild big stations at first, than otherwise. With that vast ambition 
they set out and invested much capital, and it would not be necessary 
to wait much longer for a ва return upon the capital so 
.  expended than if the first start had been upon a more modest scale. 
. They were delayed by various misfortunes and disappointments which 
occurred in the earlier days, but their progress during the last year bad 
been rapid. Another part of their programme was indicated in the name 
of the company; it was to invest a certain amount of capital—not 
the greater part of it—in certain provincial stations. It was con- 
sidered rather ancillary to the greater purpose for which the company 
was formed. The К ms was to acquire interest in those stations 
which seemed as if they would be capable of being improved, and by 
financial assistance and the aid of engineering and other staff at head- 
to give those stations a better temas кп they other- 

thus improved 


mouth company to make a thing of it in the 
future. The Oompany a very large share in 
the capital of pany. As to the Dover 


fact that Mr. Е. Garcke had found it necessary to leave the board 
кеншен юш Oca аа оаа and successful 
wor 

The adoption of the report was seconded by Mr. J. B. Bnarrg- 
warra, jun. x Не; said that; the provincial stations were only means 
of еш their capital and supplementing their income during 


the time that the London stations were getting to work. The incre 
of 61,000 lampe was equivalent to an increase of 80 per cent., and the 
increase in the net profite was much larger, which was as it њои 
be. The profit on the St. Luke's station last year was nearly four 
times what it was in 1898, and at Wandsworth more than double. 
- А BHABEHOLDERB pointed out that the 4 per cent. dividend they 
were receiving was not earned on the general trading, but by the 
£32,000 profit on investments. 

Retiring directors and auditors were re-elected, and the шейш 
closed with a cordial vote cf thanks. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &c. 
City Road Station. 


Units generated 1,199,094 
Units sold " > a de T 2s ss . 9%, 
Units used on works 2% $i as ЧК é ae 99,584 
Total accounted for -— à vs ps .. 949,678 
Quantity unaccounted for.. ‘ - 85 | 949,416 
Maximum supply demanded .. x Kx 1,290 кж 
Wandsworth Station. 

Units generated Wu xix. 08 1 068,280 
Units sold s 846,421 
Units used on works 

Total accounted for.. A 873,722 
Quantity unaccounted for.. 195,508 
Maximum supply demanded 781 kw, 


Direct Spanish Telegraph Company. 
Tus Marquis of Tweeddale presided at the meeting of this compaay 


held a£ Winchester House on Tuesday, and in moving the adopt 
of the report and accounts, said that the traffic re showed 1 
decrease of £6,352 due almost entirely to the fact the long 


Government messages which passed between Spain and her colonie 
came to an end when peace was declared between the United Bate 
and Spain. The company had now to depend entirely upon com- 
marcia! messages which, though much shorter, are more numeral 
and earn less money. The cables 25,000 more шеваси in 
1899 than in 1898. The increase of £598 in working expenses wu 
nominal because they had to deduct £242 rent on the new premise 
in Gracechurch Street; the remainder was due to increments in 
the increased number d 


the death of Mr. J. F. Mills, the late superintendent of the 
station (who had been 25 years in the company’s service) changes 
had to be made in the staff, and in removing a superintendent tra 
one place to the other an expense of £172 was incurred, bat there 
would in future be a slight saving in superintendents’ salaries мз 
result of the change. The renewal of fhe un | line € 
Bilbao had been continuing, and further rene would take 
lace during the current year. t ; 

n Cornwall £300 had been expen 

Bilbao cable was found to be due to kinks and corrosion. A cot- 


 siderable quantity of new eable was put in by the Eastern Company! 


cs. Mirror. The reserve fund now amounts to £56,600, bat in 1 
much as it will cost at least £65,000 to renew the Bilbae cable, not to 
mention the Bareelona cable, the board thought it prudent to c 
tinue for some time longer to add to the reserve fund, They wer 
able to recommend а 4 per cent. dividend on the ordinary shares, bit 
to do this they had to draw upon the contingencies fund for £1,357. 

Mr. J. D. Рвновв seconded the motion, and it was carried mi. 
moniy, as were also resolutions re-electing the chairman арі 
auditors. 


Rockhampton (Queensland) Gas and Coke Compal), 


Limited. 


Тив directors’ report for the halt- 
shows that efforts were made to £30,000 worth of 4 per cent 
first mortgage debentures in London, for the purpose of 

the existing debentures, and for aiterations improvements in the 
electrical plant, and also effecting necessary extensions of pw 
operations; bat owing to the unsettled state of the London mon! 
market, it was found impossible to dispose of them at so low a me 
of interest, and the loan was therefore placed interest at the 
rate of 5 per cent. per annum. The gas operations shows profi 
of £2,225 0s. 11d. The electrical opsrations show а loss cf £149 3s. 16 


ended December 31st, 1809, 


W. T. Glover & Co., Limited. 


ordinary annual meeting of this company was bei 
last week at Manchester, Mr. Edmunds presiding. Th 
report stated that the second year of the company’s trading showed 
an increased volume of business, that the company’s investments had 
increased to the extent of £5,000, which had passed 
reserve account, that the new issue of ordinary 
taken up by the shareholders, and thatthe first issue of debeniuwM 
was fully subscribed. The new works at Trafford Park will soon b 
completed. Meantime, the present works are fully employed witt 
ble work, and the directors anticipate а favourable result in tte 
trading of the pomicg year. 
‘The CHAIRMAN, in moving the adoption of the report, said that they 
had to congratulate themselves on their second year’s business М # 
company. They had had a fair share of sucpess, for the trading 
ts, which in 1898 were £17,109, were last year £29,993. Wit 
respect to the new works at Trafford Park, it was right to say ths! 
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шк probably be the most up-to-date works in the country for 
manufacture. They were constra an electric installation 
there, and they would be able to supply power to firms in 
Trafford Park, in addition to heating, gas, and electric light. The 
directors felt justified in the expenditare which had been contemp- 
lated in oe bipes oe for they had already received a 
gratifying number of ap ons for power. 

Mr. H. P. Hors ссе d ir the motion, and it was carried. 

Dividends were declared on the preference shares at 5 per cent. 
per annum, on ordinary shares at 10 per cent. and on new ordinary 
shares at 10 per cent. on the amounts called up. Remuneration was 
voted to the directors to the extent of £200, and Mr. E. A. Olare- 
mont was re-elected a director. 

Some discussion took place upon the su on of a shareholder 
as to application being made to the Stock hange for a quotation, 
ending in a resolution that such question could only be considered at 
a песа meeting after due notice. 
| shareholders afterwards, in meeting, agreed to certain 
technical alterations in the articles of asscciation. 


Dover Electricity Supply Company. 


Bra W. Н. Овсиралгт, presided on Wednesday, the 21st inst., at the 
meeting of this company, held at Dover. In submitting the accounts, 
he stated that they recommended this year the distribution of a divi- 
dend of 3 per cent. He might, however, remind the shareholders of 
the character of these electrical enterprises, which was of an essen- 
tially progressive character. They had now got their feet on tho 
lower reng of the ladder, and he hoped that substantial 
would be made from year to year. That this ve feature was 
was evidenced from the fact that the past year, 
when no dividend had even been recommended or declared, the £5 


heating 

ably more business would result, and y, from the records kept, an 
increased profit of some £170 had been secured as compared with 1399. 
The sharcholders would remember that every £500 meant an addition of 
1 percent. dividend. They had already made such reductions in the 

of the current that by the terms of their transfer they could without any 
further reduction distribute 18 per cent. per annum, besides placing 
ои sum to reserve. Sanction was asked for the inorease of 

ca 


a considerable 


1 in the way of extensions, having regard 


dividend at the rate of 3 per cent. was approved. The retiring 
directors were re-elected. 


- 


Norwich Electricity Company, Limited. 


Тнв ordinary general meeting of this company was held on the 21st 
rave at Norwich, Mr. F. W. Harmer presiding. The report reads as 
тэ:— 


The directors have pleasure in submitting their eighth annual report to the share- 

holders, and trust it will be considered satisfactory. The demand for electricity, 
both for lighting and motive power, increases steadily re by year, and there 
are Do signs at present that it has reached its limit. large number of new 
cust^mers have been acquired during 1899, and fresh applications are still 
being received. The increase in the number of new motors, which is largely in 
excess of that of any previous year, is especially satisfactory. The buildings 
originally erected at Duke Street having become inadequate tor dealing 
efficiently with the constantly increasing demand for current, it has been 
D to make certain alterations and additions, шешшш а new chimney 
shaft. This has been done in such а manner as to provide for some years to 
come for the probable requirements of the company’s business. Further 
machinery is now being erected in the new buildings, and will be brought into use 
during the present year. The additional shares authorised by the meeting in 
March last were taken up by the existing shareholders at a premium, the 
amount of which bas been placed to the reserve fund. The 4 percent. debentures 
originally issued have been called in and replaced by others at per cent. 
Including £275 1s. 11d. brought forward from last year, and allowing for interest 
on debentures, bank interest, depreciation, and amounts added to reserve fund, 
the net revenue account shows a credit balance of £8,488 10s. 5d., out of which 
the directors p to pay & dividend of 6 per cent., free of income-tax, and 
to carry forward the balance of £125 9s. 10d. e directors who retire by rota- 
tion are Sir C. R. Gilman and Mr. E. Wild, who, being eligible, offer themselves 
5 The auditor, Mr. J. Mottram, also retires, but is eligible for 
re-election. 


The CHAIBMAMN, in ups adoption of the report, gave some 
particulars as to the rapid development of the company's operations 
during the past six years, and while congratulating the shareholders 
on the se position of their enterprise, expressed his great 
confidence in its continued prosperity. 
lj The motion was carried. 

Mr. G. F. Buxros moved the payment of a dividend of 6 per 
dent., free of income-tax, which was sconded by Mr. Wir», and 


The National Electric Wiring Company, Limited. 


таи ee the directors for the year ended December 31st, 1899, 
reads: 


The gross profit for the period under review is £5,648 11s. 8d., from which has 
to be deducted expenses of administration, provision for bad and doubtful 
debts, &., amounting to £3,862 ls. Id., leaving a balance of £1,785 18s. 2d. To 
this has to be added tLe balance carried forward at December 81st, 1898, viz., 
£1,222 88. 8d., making a total of £3,008 18. 5d. After deducting depreciation, &c., 
and a provision to cover possible loss on contracts in course of settlement, the 
balance to be dealt with is £1,782 17s. 5d., and the directors, having regard to 


the large increase іп the company's business within the last four or five months 


of the year, and generally to the satisfactory way in which orders are still 
coming in, recommend a dividend of 8 per cent. for the year. This will involve 
an amount of £1,501 16s., leaving a balance of £281 1s. 6d. to be carried forward 
to the credit of the current year. The directors have pleasure in stating that 
the business thows every sign of a steady increase. During the year 1,970 
installations, with an aggregate of 61,774 lamps of 8 C. p., have been completed, 
of which 883 installations, with an aggregate of 94,654 8-c.P. lamps were free 
wiring, and 1,182 installations, wi an aggregate of 27,120 8-c. r. lamps 
were contract; while the orders in hand at the close of the year 
numbered 996 installations, with an aggregate of 18,012 8-c.p. lamps. 
During the year free wiring contracts have been entered into with the follow- 
ing Corporations:—Gloucester, Rathmines and Rathcar, Pembroke (Dublin), 
Coventry, Bangor, Greenock, Belfast, Stirling, Crewe, and others; and also 
with the following supply companies:—The Newmarket Electric Light Com- 
pany, Limited, the Crystal Palace District Electric Supply Company, Limited, 
the Woolwich Electric Light Company, Limited, the Northampton Electric 
Light Company, Limited, the Salisbury Electric Light Company, Limited, and 
others. Negotiations with other D ly authorities having large lighting areas 
are in progress. Mr. George Ellis, 1р7 and Mr. J. W. Swan.in accordance 
with the articles of association, retire at this meeting, but are eligible and offer 
themselves for re-election. Messrs. Monkhouse, Stoneham & Co., the auditors, 
also retire at this meeting, but offer themselves for re-election. The dividend 
warrants wil! be sent out on April 2nd. A form of proxy is enclosed herewith, 
which any shareholder unable to attend the annual meeting is invited to sign 
and return to the secretary two days before the date of meeting. 


The meeting is to be held at Faraday House on Monday, April 
2nd, at 12 o'elcck. 


The Brighton and Rottingdean Seashere Electric 
Tramroad Company. 


Тнв report of directors for the year onding oa tg Seca 1899, sub- 
mitted to the meeting held a£ the offices, eira Road, Brighton, on 


Tuesday, March 27th, reads as follows :— 


The directors, in submitting their report, regret that they are unable to 
announce any dividend either on the preference or ordinary shares. The work- 
ing expenses have been reduced, as anticipated, by obtaining eleotric power 
from the Brighton Corporation, but, unfortunately, the traffic receipts have 
fallen off by £846 17s., so that the net profit is not quite so good as in the previous 
year, being £565 8s. 2d., against £ 19s. 6d. in 1898. This sum is berely 
sufficient to pay the interest on loans and debentures, which amounted last 
year to £617 17s. Td. The new Marine Palace and Pier, now in course of con- 
struction, may fairly be expected to attract considerable numbers to the eastern 

art of the town, which ought to be of great benefit to the Seashore Railway. 

t will readily be seen that a very slight increase in traffic will enable the oom- 
pany to pay a dividend on the preference shares. Mr. E. J. W. Sang, one of 
the directors, retires by rotation, and being eligible, offers himself for re-election. 
Mr. F. G. Clarke, auditor, also retires by rotation, and being eligible, offers him- 
self for re-election. 


Evered & Со, Limited. 


Тив directors’ report to December 31st, 1999, reads :— 


Your directors submit the annexed balance-sheet, showing, after 
providing for debenture interest, emon ming to £2,416 18s. 4d., a 
net profit of £83,843 0s. 7d., making, with £6,986 0з. 2d. brought 


forward from 1898, the sum of ; as * . £40,829 0 9 
o be dealt with. —— 
An interim dividend at the rate of 73 per cent. per annum, to June 

80th, 1899 has been paid, absorbing .. $e vs A .. £6,402 18 0 


And your directors propose 
To pay a dividend at the rate of 74 per cent. per annum for the 


remaining six months, which will absorb 3s 6,402 18 0 

„ pay a bonus of б per cent. per annum for the year  .. .. 8,587 0 
» ween pn: £s is дка йе zx ix sò .. 1,000 0 0 
" is pee үз ч ee va © е6 ps .. 4,000 0 0 
„ Place to an equalisation of dividends account .. € .. 2,000 0 0 
5 „ reserve. ЕА 521 з i “э “ә .. 5000 0 0 
» carry forward to next account is me Ps ee .. 6986 0 9 
£40,829 0 9 


Your directors consider the above report to be most satisfactory, and have 
pleasure in again reco the fact that the business continues to show sub- 
stantial progress, resulting in an increased amount of profit. The stocks have 
been most carefully taken at prices materially below the costs ruling at the end 
ofthe year. Messrs. F, A. Wallroth and W.G. Kent are the retiring directors, 
and being eligible, offer themselves for re-election. The re-appointment of the 
auditors, Mesars. Chatteris, Nichols & Co., is recommended. 


Liverpoel District Lighting Company, Limited. 


Tun report submitted to shareholders on Wednesday, March 28th, 
states :— ! 

The company's operations in the Great Crosby and Waterloo district have 
been of a very satisfactory character. The number of lights connected at the 
beginning of the year was 2,059, which has been incr to 4,248 at December 
815%, and is now nearly 5,000. The number of consumers in the district has been 
more than doubled. To meet this demand it has been necessary to put down 
new plant atthe generating station in Brighton Road. The free wiring system 
maugurated in the Waterloo district has been very successful, about 1,000 lights 
having been connected on this principle at December 81st, and further orders 
arein hand. The demand for electric lighting in the Allerton and Woolton 
district has not increased to the extent anticipated. An offer has been received 
for the purchase of this portion of the business on favourable terms, whioh is 
waiting for the approval of Parliament, Owing totherapid increase in Waterloo, 
it is not pr ed that any portion of the money received for the sale of the 
business will be returned to the shareholders, bu$ will be used to develop the 
remaining districts. The contracting business of the company has again been 
fairly successful. The total profit for the year amounts to £640 19в. 8d., out of 
which £299 16s. 8d. has been applied to depreciation, and £100 deducted from 
preliminary expenses, leaving the sum of £191 12s, 8d. to be carried forward to 
the year 1900. Two directors, Mr. Th. A. Von Sobbe and.Mr. R. A. Beaver, retire 
by rotation, but offer themselves for re-election. 


544 


THE ELECTRICAL REVIEW. 


[Vol 46. No. 1,166, Manow 30, 1900. 


Prospectuses.—The Oalcutta Tramways Company, 
Limited, has this week made an issue of £250,000 (part of a total 
authorised of £350 ,000) 4% per cent. first debenture stock, at 98. The 
company has ontetandiog an issue of £100,000 of 5 per cent. deben- 
tures which will be exchanged for debenture stock of this issue or 
paid off The principal object of the issue is to provide funds for 
converting thecompany's system of tramways in utta from horse 
to electric traction. 

The list closed on Wednesday for town and Thursday for country, 
in an issue of £125,000 3% per cent. mortgage debenture stcck, being 
the balance of an authorised issue of £250,000 of such capital in the 
Metropolitan Electric Supply Company. "The issue price was £94 
percent. Thecompany basan authorised share capital of £1,000,000, 
of which £850,000 is fully paid, and of 44 per cent. fi at mortgage 
debenture stock for £250,000 (of which £220,000 has been issued), in 
addition to the 34 per cent. stock. The company's assets stood at 
December 31st at £1 17, 688, whilst the gross profits in 1899 are put 
at £66,393. The present issue is made to extend and further develop 
the company’s business, as announced at the recent meeting of the 


company. 


Stock Exchange Notices.—Applications have been 
made to the Stock Exchange Committee to appoint a 
sottling day in and to grant a quotation to Buenos Ayres and Bel- 
grano Blectric Tramways Oompany, Limited—£120,000 5 per cent. 
second debenture stock; National Telephone Company, ted— 
£500,000 4 per cent. debenture stock, and a further issue of 100,000 
ordinary shares of £5 each ; and to allow the following securities to 
be quoted in the Official List:—Edmundson's Electricity Oorpora- 
tion, Limited — £75,000 41 а first mortgage debenture 
stock; Electric Railway and way Carriage Works, Limited— 

d. The Oommittee has appointed 

a special settling day as under: — Tuesday, April 10th—Fraser and 
Chalmers, Limited —F'urther issue of £34,900 5 per cent. registered 
debentures of £100 each, Nos. 2,152 to 2, 500, and has ordered same, 
as well as the following to be quoted in the Official List:—Bmith- 
field Markets Electric Supply Oompany, Limited—12,000 ordinary 
shares of £5 each, fully paid, Nos. 1 to 12,000, and £50,000 4 per 
cent. debenture stock. 


The Direct United States Cable Company, Limited.— 
The board bave resolved upon the psyment of an interim dividend 
of 3s. per share, free of income-tax, being at the rate of 3 per cent. 
per annum for the quarter ending March 31st, 1900; such dividend 
to be payable on and after April 26th next. 


London Electric Supply Corperaton Отор, to 
pressure upon our р ч we are compelled to publica- 
tion of pe pon o Wednesday 5 of this oorporation until 
. next issue. d Wantage presided and Bir W. H. Preece seconded 

the adoption of the directors’ re This was carried unanimously, 
as were the other resolutions submitted. 


Willans & Robinson, Limited.—The transfer books 
will be closed prior to the ordinary general meeting, from 28th inst. 
to 11th prox., both dates inclusive. 


Globe Telegraph and Trust.—The directors announce 
an interim dividend of 8s. per share on the preference and 2s. 6d. per 
share on the ordinary shares. 


Eastern Extension Telegraph Company. — Tle 
directors have declared a dividend for the quarter ended December 
91st of 2s. 6d. per share, together with a bonus of 4s. per share, or 2 
per cent., making 7 per T ank, for the year, payable 26th prox. 


TRAFFIO RECEIFTS. 


gages гоа 4 Fleetwood Tramroad Company — —The for the week 
March 2th, 100, were 2167 198, 3 receipts for corresponding 
od, aggregate for balf 


р 
period, 1899, £174 15s. 64.; -year to date, 41,873 1s. 114. 


Thoe Bristol ташуу aed Cempany, Limited. Тһе re for the 
week ending M arch 28rd, 1600, were 2 0 18s, 74.3 corresponding 
period, 1609, £2,821 11s. Ja; increase, 479 2s. Od. 

be City avd Sete London Bailes? bread art Ame Тә receipte for the week 
enéing March 25th, 1(00 were £1,853, ditto March 26th, 1899, £1,108; 
increase, £245. Total receipts for ball. 2 1900, to date. 214,579; corre- 
. Mare qoe n ; increase £1,290. Miles open March 25th, 190, 


Che Dover Ceorperstion pio S M. receipts week endin 
March 2th, 1600, were 4187 9а, ; 
ані 196. Ad.; increase, £19 108. 7d. Tete! receipts to dete, 1500, 41,723 
4s. Id.; ark open, IOG 8; 1800, "cas 81,696 12s. 10d. ; increase, £27 1s. Pay 
Mile of track Car miles run, 1900, 4,589; 1899, 
5 «t cars, 1900, 11; Aan, 


8.891 In. 6d.; correrpor 


oo. borse cars, 41,518 Па 68; ditto, el 
electric 661 Жы 48,006 N. oe nd, ; inorease, 2885 188. 7d. 


oars, 

A te to date, “00778 pe 

148. 6d.; increase to date, зв 1 x ia ps mileage, жогы s worked i i 
9 electricelly, 26 miles 
by borses, for tbe corresponding serie Inet 
o Liverpoo! Overhead Bailway Company 5 or the week ending 
gig rd 25th, 1000, iamooreed to 41.219: corresponding week last year, 
21.269 ; decrease, £ 50. тоні increase in traffics for half-year to date, 

: 21,040. 

The South Ssaffordshire Trdsways 1 —The гесвіри for the week 
раш Магоһ а, 1900, were 18. Jd.; March 24th, 1899, 4542 
19е. Aggregate receipts for (13 woeks, 47,200 бв. Ta; last gens, поз 


for tbe Е 
March 25th, it 99. 


STOCKS AND SHARES. 


Wednesday Bvening. 
Тив National War Loan having unloosed the nation’s purse strings 


there is now a small rush of undertakings, new and old, before the 
public to appeal for capital. Oertainly the opportunity oan only be 
regarded as an excellent one forthe promoter, or for the directors of 
а company requiring more money to develop its resources. Reader 
of this column stand in no need of reminding that many of the 
electrical supply concerns are in the latter condition, and the first to 
make a bid for public favour after the khaki excitement has quieted 
down, is the Metropolitan Electric Supply Company. An issue d 
£125,000 33 per cent. Mortgage Debenture stock has been made this 
week, at the comparatively low price of 94 per cent. This stock will 
in time rank equally with the existing 34 per cent. Debenture stock 
quoted in our list on the next page, the price of which is 97. For 
security three of the sections of the company's Willesden works are 
expressly set aside, and the stock has also a specific charge on soms 
of the Metropolitan's freehold and leasehold properties. No market 
has been made in the Stock Exchange, so that for "stagging" per 
poses the issue was useless, bat as an investment the stock is distinctly 
attractive. 


As regards the prices of supply shares, the tendency has again been 
towards better things. Oity of London Ordinary improved, the 
reassuring tone of the speakers at the recent meeting causing a few 
buyers to come into the market in order to average their holdings 
Charing Cross and Strand are also higher; Bt. Jamee's and Pall Mall 
fail to recover their recent drop. At length Smithfield Market 
sbares are quoted in the Official List, the nominal price being 9— 
23, while the 4 per cent. Debenture stock is 85—95, an absurdly wide 
price. The County of London and Brush Provincial Electric Oom pany 
held its meeting last Monday, when the chairman spoke of the great 
progreas which has been made in the last 12 months, but the shares 
show no change in price. It is interesting to note that the company’s 
latest baby, the Dover Electric, was able to pay a dividend for last 
year at the rate of 3 per cent. 


A smart advance in Anglo-American iseues is the principal feature 
of note in the telegraph market. The sudden boom in American 
railroad shares gave inside operators in Anglo “A” the chance for 
which they bave long been waiting in order to advance their stocks. 
A strong "tip" bas been circulated in the Stock Excbange that 
Anglo “A” will go to 20 within a few weeks, and the House has 
bought a good deal for private speculation. At the present price, 
and on the basis of last year’s dividend, the yield to a purchsser 
works out to about 8 per cent. For cur part, we are always inclined 
to distrust a rapid rise in Anglo “A,” the general rule being that a 
sharp reaction is likely to follow. The Preferred stock is another 
point to the good on the week, and has now reached 1171. Again 
we would counsel our readers who bought at 1144 to keep the stock 
for 120 or thereabouts. Other Anglo-American telegraph companies 
have not benefited to any extent by the boom in Yankees, and the 
only other changes in the price-list are a few unimportant rises in 
the Debentures stccks of several of the concerns. National Tele 
phone issues are lifeless, and the new stock and shares are barely 
mentioned. 


Ойу and South London Railway is in demand upon the various 
extensions of the company's undertaking, with which we dealt in 
detall last week. Oentral Londons are also on the up grads, 
although public interest is but little stimulated by the hope of the 
line’s early opening. The Deferred half-shares are fancied by а good 
many who dabble in Central Londons, and there are now market 
buyers at £5, which is 5s. better than the Preferred balf-shares. 


British Electric Traction exhibit no change, but there have been 
one or two buyers of the new Ordinary shares, which are now quoted 
at 17. Anglo-Argentines are harder at 4j. Buenos Ayres and 
Belgrano “A” Preference are 5, and the B“ in which there is a 
much more restricted market—remain at 4}. Oalcatta shares are 9, 
unaffected by the new issue of £250,000 4j per cent. First Debenture 
stock which the company bas been offering this week at 98. It is to 
be redeemed at par if and when the company’s undertaking is bought 
by the Corporation of Calcutta, which cannot take place until 1931, 
or it may be redeemed at any time after 1910 at 105. The investor, 
of ccurse, does not expect to obtain a gilt-edged 44 per cent. security 
at 98, but the interest appears to be well covered. The main object 
of the issue is to provide funds for cor verting the company's system 
of tramways in Calcutta from horse to electric traction, and tbe 
overhead trolley system is to be adopted. 
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Closing Ge | am 
Quotation. week 
March 21st. March 28th. mos 28th. 


— — — ß —äͥ——Ä—1jëZ.——..ß—ß§5ßÄ5—·q.?d.4—„-4̃ : a—᷑—[— ñꝛũ—̃ñ —ꝛ-᷑2 2 r—j—ñ—[—L4ͥ — —jä⁊4—ä 2 ———— Й АШИНАНЫН 


Highest.| Lowest. 
African Direct Telegraph, 4 V € TT TT, eee 99 —108 100 —104 eve 
000 ши Уч elegraph, shares 8 — 4 8 — 4 
do. 5 % Debs., Nos. to 1,360 Red, 85 — 90 | 85 — 90 
Stoc 63 — 66 65 — 68 67 | 65 


Angio- Ameri Telegraph ... а - ves 
do. 6 Pref. 606 eee eee 


Cube Telegraph . i E 9 — 10 9 — 10 
Direct Spanteh iba foe NE NM S „„ 
. eee ee ee — 5 — 5 
ро. до 10 Cum. Pref e ee 9 — 10 9 — 10 
Do . 0 E Debs. ° ee 01 —106% 101—106 
Direct United States ee eee 1 13 11$— 1 11 112 


120,000 | Direct West India Gable, 4 % Reg. Deb... . wn 
Bastern — О: Ord. Stock EC му ош 


Pref. Stock 699 eee 
ЖР Mert Deb. Боск Red. se ane Stock 4 


» A Сылгы qa) С. Telegraph . 16 16 18 — 16 10 i9 
as on, — 1 — 1 6 
16,200! { Do. 65% (Aus. Gov. Sub.) Deb., 1900, red. ann. 10) —108 100 is. 
a 1 —1,049, 8,976—4,536 "gU 
64, 00 Do. do. „Bearer, 1,000-8,975, 4,837—6,400 100 —108 [100—108 |... | .. 
e Rout Atenas Telegraph, 4% Mort. Deb., | JFC 
e акар 
397 | Globe Te не rast e 0 wwe | 10 | 44% di e 113 — 1— 12 | 113] 1134 
6 r4 Pref. eee өөө eet 10 6 6 eee 154— is 16)— 16 16 1513 
Futur and Bermuda: Gable, QA 1% M 10 |10 82 — 84 $3 — 34 33 vs 
{ and uda within ari Фо 1, 200, Debe. } 100 eee eee 99 —103 100 —1093 eee eee 
ndo-B Telegra eee eec eee eee 10 10 % ee — 58 54 — 
* latino- Brasilian ara ig lh Debs. ee eee 100 6 $ TII 060 104 —107 xd 105 —108 105 eee 
Montevideo Telephone, Limited, „ Nos. 1 to 73,080... * T А i coe 
Nasional Telephone, 1 00 „ „„ A 6 5 11 4 
to eee өөө eee eee == == 18 
De. 6% Oua 10 Pl.. . . 10 3 7 4 [14—168 |1 —16 dá 
Do. | : Oum. 3nd Pref. 106 6 6 14 — 15 14 — 15 . 
Do. e Srd Prel., 1 to "360,000 jS Б 6 6} 8 Ses 
Do. sj y De b. Stock Stock] 8j 8i 3% | 97 —100 97 —100 99 984 
71,604 | Oriental Telephone an leo., Nos. 1 to 171,004, fally paid 1/6 & m $£— 1 1 
Pacific and Nuropean Tel., 4 Y Guar. Debs., 1 to 1,000... | 100 4 sae . |101 —104 |1032 —106 i 
Reuter'e coo | өөө eee eee eee ove ooo eee 8 5 eos T 7 = 8 = В 
i bles Trust eee [11 оов eee : eee Cert. oe eee eee 126 —181 126 —131 128 ee 
United River Plate өөө өөө өөө eee 5 Б V 6 % 6 % . 5⁴ е 
Do. do. Б % Oum. Pref. Nos. T yd Б ee eos avo 43— bł 578 5.5 
Do. do. b Debs. III ЄС ee e 108 —106 108 —108 eee 
West Ooast of America, Nos. 1— 80,000 and. — e 33 - " 1 1 -- 
Do. do. &% Au Talern 1—1, — 1 Zub. 100 А e 100 —108 |100 —108 eee 
Western Telegraph, New : Ltd., N » 206,008 10 146— 183 114— 184 16 | 14 
08 08. i=. eee oe 
w Do. and e j 8 % Debs. and series, 1908 eee * 83 өе ар a 106 a ч 
est India Telegraph .. eee ee — 1 oe 
Do. do. do. 6% Qum. let Pret, .. 10 | 6 - 91— si "m s i А 
Western Union of U.S. 8 6% Ster. Scans’ 100 | 6 ae 100 —104 |100 —104 "i - 


19,061 R I4. up., Ord., 101 to 19,761 4 6 SV. | 7— 8 7— 8 | 78 
12,000 7 % Oum. e өөө 7 eee 9 и, eee 
50,000 Charing Orois and Strand Mleciricity - ese 7 3 9 9 — 10 94 — 104 103 | 10 
$4,000 — x pply, Ord. . Axon 6% 6% ( 7— 8 7— 2 7 17 
u * 9 006 eo = — 
100,000 Do. do. do. Deb Red... 4 130 —118 |110 —112 i ‚ 
40,000 Do. Oum. Pref., 1 to 6 6 18 — 14 18 — 14 
400,000 Do. Deb. agli ioe. si at ) all all paid 5 122 —127 122 —137 
40,000 | Oounty of ты à Brush Prov atl | 4% 91— 103 91—1 103 
220,000 Do. do. do. a 4,620,000 6% |6 124— 184 | 134— 1 
200, 000 Do. 4% Dob. о Prov. Carte (all paidi Rd. dae aid 109 — 113 109 —112 
26,100 | Edmundsons Elec. Oorp., Ord. Shares 5 7 44— 43 - И 
110,000 | London Blectric Supply О à ese 1$— 1$— 
48,050 nm 6 % Pref. * 6% 43 — 42 — 6} бу 5 
100, 000 do. do. 4% 1st Mt. Db. Stock Rd. B "m 100 —102 f —102 
85,000 Metropolitan Electric Supply, 101 to 62,500 6 5 5 % | 185 — 144xd| 14 — 15 
230,000 sE: First Mortgage Debentare Stock 44% ў e. 14 —117 14 —117 
126,000 Do. 84 Y Mort. Deb. ads es is m . | 96 — 98 90 — 98 $72 | 96 
6,452 | Notting Hill Blectrio Lighting m — 6 6 7 5} — 164ха 153 — 16! 16} | 16 
81,980 | 86. James’s and Pall Mall Electric Light, 14495 149% 1445 |! — 16 4 — 15 14; 
30,000 Do. do. 7% Pref., 30/00 is 40086 717,517 7 | 8- 9 8 — 94 
65,000 Sonth London Hlectricity В upply, Ord. eoe [TI ‘eee == al 4 е 
79,900 | Westminster Blectric Supply, Ord., 101 to 80,000 - T 13 Ф 12 Ф |13 % | 34— 14 134 — 144 147 144 
* Bubject to F'ounder's Shares. Quotations en Liverpool Stoch Rxobenge. 
чаша otherwise stated all shares are fully рай, з Dividends 8 


being 
Dividends marked § are fer а уем consisting of the latter of ene year and the Gust past of the eet, 
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SHARE LIST OF ELEOTRIOAL OCOMPANTES—Vonnnued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
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1899 Highest.) Lowest 
65,000 | Aluminium shares, Nos. 1—65,000 . - eo M 21— 83 2— 8} ves — 
90,000 Do. 4$ 5 Ist Mort. Deb. Stock Bed. coe eee ee . 97 — 103 97 —102 eee eos 
80,000 British Blectric eee eee 6 V ° 17 =? 18 17 — 18 171 өөө 
80,000 Do. do. 6 Cum. Pret. 80,001— 30,000 arch, ase 18 — 183 18 — 133 13} 133 
200,000 Do. do. 6 серны Debenture Stock ... ^ i —129 126 —129 -— ds 
45, 0002 {British Electric Works Co., £1 shares, 50,001—95,000 see is — 1 í— 1 ЮР РЕ 
50,000 t no do. 6 % Oum. Pref., 1—50,000 ... - Я 1 i 1 me ses 
500 |t do. 44 95 1st Mort. Deb. ass see .. | 99 —101 99 —101 Gas аа 
40,000 British Tnsulated Wire on Nos. 1 to 40,000 S. 20 9911 — 12 11 — 13 ee ans 
27,600 Do. do. 6 %Oum. Pref. Nos. 1 to 37,500 .. EM 4, | 6— 6 6 — 64 6a | .. 
90,000 Brush Bleol. MM Ord., 1 to 80,000  ... cee ees 8 @ is lj— 2i lj— 24 2 1H 
90,000 Do. Non-cum. 6 95 Pref., 1 to 90,000 6 M ?31— 21 3i1— 21| .. 
125,000 Do. : = $ Peep. . Stock eee [III [II eee 108 —113 108 —118 118 ene 
50,000 Do. | до. 204 Deb. Stock Red. eve eee ee 102 —105 108 —105 m "T 
20,000 Callender's Cable shares, Nos. 1—30,000 ee 8 121 15 V eos 144— 15) 144— 154 oe oe 
20,000 Do. do. 5 % Cum. Pref. eee eee eee [II 5j— 8 eee eee 
90, do. é% 1st Mort. Deb. Stock Red. e eee 111 —116 112 —116 eos eee 
218,588 | Central London Railway, Shares - ove oes ame vss 92— 10} | 10 — 104 10} | 10 
,088 Pref. half-shares eee eee eot oe ti 5} 5 = 5 44 B 
71,447 Def. do. II) ecc eee eee 4$1— 51 61— 5f i 757 
000 do. Ord. shares, Nos. 23,601 to 60,000 £5 10s. pd ssi coe 4i— 54 "- 5 wats bes 
33,008 | Crompton & Oo., Nos. 1 to 82,008 es % 84— 4 4 
100,000 Do. 5% A Моң. Bog. 150597 to 900 of we | ve [ев 101 | 98 —101 " 
99 dison ё Bwan Utd. EL Let., “A” shares, Жерш. 6 & ssä 2 — 4 2 — d 985 2 
17,189 Do. do. ” Shares, 01—0 aen 6 ids 8$ — 84— 33 
Do. do. до. 4 Det. Stack Bed. әз .. | 98 — 96 08 — 95 ies - 
112,100 Blectrio Construction, 1 to 112,100 00 eee өө eve 6 eos 24— э 34— 23 2 ee 
26,000 Do. do. 42 Oum. Pref., 1 to 26,000 eee 7 oes 22— 8} 214— 32 coe mr 
140,800 Do. do. 4 let Mort. Deb. Beek өөө IJ eee 104 —107 104 —107 coe 
91,196 | Hlmore’a Patent Copper » 1 to 70,000 ... E ias к 1— it d 8285 Sas | 
9, 00 Greenwood & Batley, 7 95 Pref., 1 to 9,000 sdi 7 .. |10 — 12 10 — 12 m E | 
30,000 | Henley's (W. T.) Telegraph Works, Ord. .. .. ... 14 $15 J | 134— 143 |13)— 14 | 143 | 
12,000 Do. do. É Pref. ee өөө 4 ТҮ) 54— 51— eee TI : 
50,000 Do. do. do. ort. Deb. Stock... isi .. (110 —114 110 —114 en] +» 
30,000 | India-Rubber, Gutta-Percha and Works ove 10 . | 31 — 22 21 — 22 218 ‘eee | 
800,000 do. do. 4 95 lst Mort. Debs. sea .. 101 —106  |1CO —103 ха 1023 is 
37,500 ag aa Overhead Railway, Ord. eot eee eee ove 83 32% = 81 T 84 | see eae 
47.250 Do. ph do. Pref., 210 paid өөө eee : i ^ = et E - 12 І 37 I) 
өө eee eee 1 — — 65? 
180,000 Do. 4% Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... aos .. |108 —106 102 —106 | — aes 
20,000 | Telegraph Man ; Ord. Nos. 1 to 30,000 “ss “же 9— 10 9— 10 | 10 i 
20,000 Do. do. 5% Om. Prf. Nos. 1 to 20,000 ... 5 "m" sis 54— 6 6 | wee 
540,0001 | Waterloo and ОҢу Railway, Ord. ane ae .. ' 100 8 5 8 101 —104 101 —104  , 1034 1024 
+ Quotations on Liverpool Stock Exshange. 1 Unless otherwise stated al] dares are fully paid. 
; LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
£5 (fally 1 
gister Furs дард, ответ a Чар qut кодуна ча o pue. роо apte ria ap OB 
National ‚ 13/6 paid. 9—11 ntures, 105—108. Dividend, 1899, on 
Obdb Ashton, and MA ectrio (410 pd.), Ord., 17—18. Pref. (46 pd.), ea" 


"Poo 1 1 11. 
Smithfield Market Electric, ашы ыш 
* From = Share List. 


dderminster an 
T. Parker, 10 (f tally paid), 18. 


Bank rate of discount 4 per cent. (January 25th. 1000). 


MARKET QUOTATIONS, Wednesday, March 28th. | 


per cwt. — eo 
per owt. Ж. 4. ee 
per сті. beg ee 
per cwt. oo 
per cwt. . - T 
per ton 490 mi 
per ton an an vs 
per ton 41 41 es 
per ton 215 215 ve 
рет ton 416 18 215 18 oe 
per gal. H^ UL ee 
per gal. А 
рет 826 10 108. дес 
per ton £96 499 ө» 
per ton A81 A81 ee 
per ton | 48710 91 10 eo 
per gal. 2/9 2/9 eo 
per 6/6 ee 
per ton [ ee 
per ton 96 96 T 
per owt. 08/. eu. ee 
per ton A4 10 A4 19 ee 
per ton 6 r T 
per ton 85 10 26 10 ee 
per ton 45 88 ee 
perton | 410 15 410 15 ee 
per ton A8 A8 - 
per Ib. 8id. 844. . 
ton 934 A994 eo 
Er ton 5191 4191 Ж 
ee per ton | 480 to £150, £85 to 4165 des, 
г оте Deae pes 15. 8d. . ino 
) - per lb. 10d. . inc 
с yp (solid drawn) per Ib, 9d. - 
в А . per ìb, өн. 1d. ine 
c Copper Tubes (brazed) . . per Ib. 1 lid. s 
“ m wn) ° per lb. 1 е і ll б ' ee 
9 Copper Bars (best selected) .. per ton 806 10 2:810 
Qvotetions ed by — 
dvd bea. 
* ny, 
e Mesure, Thos 
d Meses. F. v 
e Meossrs, Fre 


s Copper Sheet... „  .. person | 48 10 
9 „ Rod өө өө ee per ton 
€ „  (Hlectrolytio, Bars .. рег ton £85 
в " i Sheets.. per ton 
9 n н Rod .. рег юп 
в " " H. O. wire per lb. 
f Bhenite Rod ee TI ee per Ib. 
f v Sheet .. о ee рет m. 
ae поти ee э. Фә per ie 
D A per Ib. 
Ini 2-7 Pe ton 
H н багар, ео per ton 
6 " Wire сајта ооа Mo.8.. per fon 
в Lead, English Iagot ..  .. per ton 
9 n н 88006 .. „ рет ton £18 7418 с 
m Manganin Wire Xo. 38.. ee per ib. е : 87 ee 
g Mercury .. .. ee per bottle; £9 13 6 49 12 6 У 
d Mica (in original cases), small per Ib. 34. to 9d. | 84. to pd. А 
— E ES IE S E 
м м е 
$ bars & — Ib. 11 to 1 Ui to - 
Р " rd sir'p & sheet per From 1/8 | From B 
о Platinum .. . „ „„ Per 48 13 26 13 с 
T steel, Magnet, ace’d's to desen р! ue | Жош ats 20 
{ Bieel, Magnet, in arb... P 458 458 E 
g Tin, bonn. . e e suo [210 04и — 
f » to .. e. per m. 1/9 19 »: 
wire Nos. 1 te 18. .. Ib. 9 1 3d. dec. 
p White Ant - i ү s ^ d 
E “White Ant“ brand id Бесна ca 440 to £70 А 
i» Bees == puppes per Ib. 6d. a 
j „„ Hemp, 8 10lbs. .. Per lb. ; 
ij nm » Russian, 10 lbs. per lb. | { 
| J „ Jute, 180 lbs. rove .. per ton E: 10 | 415 10 
' k Zino, Sheet (Vielle Montagne bnd.) p.i. £275 nets. | £27 6 nett. | 
| k . 
m Могете. W. T. Glover & Oo., Led. 
a Ош ы EE 
e chann, Mathey Lad. 
p Phosphor Bronse Company, Led, 


„„ eT ee = | 
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THE ACTION OF ELECTRIC TRAMWAY | 
CURRENTS ON SUBMARINE TELE- 
GRAPH CABLES AND OTHER ELECTRIC 
CIRCUIT S.“ 


10180068109. 


Тип discussion оп this paper took place on February 20th, 1900. 
Mr. W. М'Уїнївтив (Member) said that what was technicall 

known to electricians as earth conductivity must be exceedingly hig 
at the Cape. He remembered, probably 25 years ago, having а 
similar trouble with an earth fault on a section of a railway in the 
English lake district near Ooniston. Any one who had been there 
knew that the geological formation was largely of slate. Mach 
trouble was experienced with the telegraphs, and wires had to be run 
a long way to get good earth. On one occasion а break-down occurred 
at the next station to Coniston Lake which gave great trouble. To 
his mind the fault as explained was clearly a bad earth connection, - 
bat there was a great deal of opposition to that. He was first of all 
told that there were earth wires carried out to the railway metals, and 
also an earth wire carried to a pump. Finally there was a total break- 
down, and it was arranged to dig trenches opposite the station, ina 
meadow, and to place therein huge earth plates. While this was in 
progress other things were tried to remedy the matter. The railway 
crossed the river about 100 yards from the station, and every one 
said that if the earth plate was placed into the river all would be right. 
A оой] of No. 8 galvanised iron wire was laid out and pat into the 
river, but to the astonishment of all it made almost no improvement. 
At first the earth was tested as 60 ohms, that was to the railway 


the bolts were rusty, and the connection, therefore, between the 
suction pipe and the earth wire, must have been electrically bad. He 


as a good conductor, then, largely following the cable route for a 
distance of a mile or more, they returned through the sea and earth 
to the tramway power 

peru of induction from the trolley wire. 16 was purely & case of 


of ! 
He once had a case in Glasgow which threw a good deal of light on 
thispoint. Shortly after the North British Railway introduced their 
system of train lighting between Oollege and Finnieston Stations, a 
. telephone circuit gave а great deal cf trouble. Occasionally it worked 

all right, and he wondered where the fault occurred, till one day the 


100 yards from the train lighting currente on the low-level line. 
Listening carefally at the telephone he could hear the intermittent 
connection between the collector and the rail as the trains moved 
aiong the line. He then cut away the wires, and put ткн 
wire, and the trouble disappeared. He was certain Prof. 
Jamieson's remedy would be a perfect one whatever the 
fault was, let it be induction or condaction, but he believed it was 
„ Mr. Trotter broüght this same matter before 
the Institution of Electrical Engineers in 1897, and suggested а 
but he said nothing about twisting the cores, and he 


twin 
(Mr. M'Whirter) felt sure it would not be tory unless the 
core wires were twisted as recommended by the author. 


Prof. Jaurmson, in reply, said he was glad to hear Mr. M'Whirter's 
bad “earths,” for it reminded him of several 
mysterious and defective circuits with which he had to deal in 


= — 


stray currents flowing in it, and apparently the effective induction 
would act equally and oppositely in the two of the cable 
circuit, vis, the core, and the sheathing and sea. water, as these 
would be cut simultaneously by the magnetic lines of force generated. 

Prof. Jaurzsom: Mr. Sayers was evidently under the impression 
that the interferences were due to these stray currents finding their 
way along the sheathing directly to the receiving instruments by 
the earth connection of the latter. 

Mr. Bayans again requested the attention of the meeting, but 
owing to the lateness of the hour the chairman s that the 
point raised by Mr. Bayers should be submitted to experiment, and 
that the report of the result should be embodied in the proceedings. 

The chairmam- moved a vote of thanke to Prof. Jamieson for his 


pe 0 
The motion was heartily agreed to. 


| Соввевронренса. | 
Prof. Jau1msox : Mr. M'Whirter kindly placed his works and in- 
struments at their disposal, for purposes of t, and joined 
up "eda feet of well-insulated core s with iron, as shown 
y fig. 10. 


T 


Fra. 10. | 


lst Experiment.—The two conducting wires from the storage cell 
and key were securely bound to the iron about 50 feet 
apart, leaving about 10 feet of the sheathing free at each end of the 
cable. The ends of the core of this cable were connected to а tele- 
hone and a sensitive D'Arsonval mirror galvanometer as shown. 
ach time the cell circuit was closed, a click from the telephone was 
heard and a deflection of the galvanometer observed. This proved 
conclusively that currenta were induced in the central insulated con- 
ductor by the primary currents sent the surrounding sheathing. 
The experiment was varied by substita alternate currents from 
an alternator, with similar results. 


ron Sheathed 
xs ENF TRON 


tection ани interferences from intermittent 
along the outside shea А 


Fia. 12. 


9rd Erperiment.—Bince Mr. Sayers considered that the 1st Experi- 
ment, o 10,did not truly represent the case at Cape Town, the 
single core cable was conneoted up in the manner shown by fig. i 


Here a condenser was introduced between the central conductor 

the telephone, and the other terminal of the latter was connected 
theonteide sheathing, which was duly earthed. The cable was laid 
on the workshop floor and the farther end of the central conductor 


was connected through 10,000 ohms to the sheathing, as represented 
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fig. 1 of the paper, with the exception of a condeneer at the farther 
In this case, when intermittent currents were sent along the 
50 feet of sheathing from the storage cell, the telephone immediately 
responded. But . Bayers said that, in this case, these effects 
were not produced from induction solely, for he thought that the 
battery current split at the point of attachment to the sheathing. If 
it did, the portion of current which came from this attachment along 
the sheathing to the telephone was opposed to the induced current 


from the central core, and so it was in case of the Cape cable. It 


should be observed, however, that the resistance of the 50 feet circuit 
along the sheathing was only one-third of an ohm, since 6 amperes 
was registered therein from the 2-volt cell when the key was down ; 
whereas the telephone circuit, which traly ted the Kelvin 
siphon recorder circuit at the Oape in miniature, kad almost infinite 
resistance owing to the condenser and the 10,000 ohms. No apparent 
difference whether the sheating was earthed or not 


4th Experiment.—The conditions in fig. 13, as proposed by Mr. 
Bayers, introduced an entirely different problem from that under 


bih Experiment.—On a subsequent ocoasion, in the presence of 
Mr. E. H. Parker, Mr. David Ro n, and myself, Mr. M'Whirter 
repeated Experiment 1, with a cable having only a lead sheath, in 
order to avoid any effect due to the lay or twist of iron armour. In 
this case the sounds in the telephone and the defiections of the 
galvanometer were even greater than in the first ent. This 
proved conclusively that intermittent currents in a tabe did induce 
currents in an insulated conductor within it. 

Mr. W. М’вівтив: In order to test the difference of opinion 
brought out in this paper, he arranged, in his works at Holm Street, 
two -covered and armoured cables to represent as nearly as 
ble the conditions at Oape Town, as explained by Prof. 
amieson. The cable used in the first and third experiments had an 
insulated core, lead-covered, taped, and armoured. In the second 
experiment there were twin twisted cores laid up together, lead- 
covered, taped, and armoured. 

1st Experiment.—The cable was suspended so that it was practically 
insulated from earth, connections were made to two ts on the 
means of twin twisted cable, thus avoiding 

connecting wires. The battery connections 
currents were 


y 

proved conclusively that the stray leakage currents along the cable 
sheathing were Pag of indacing currents in the insulated core of 
the submarine cab | 

2nd Experiment.—Ourrents were now sent, under similar conditions, 
through the sheathing of the cable with twin twisted cores, the cores 
being joined together at one end and to the telephone and galvano- 
meter at the other end. In the telephone thare was perfect silence, 
and the galvanometer was unaffected, thus proving that any inductive 
effect upon one core was met by an equal bat opposite effect in the 
other, and also that the adoption of a cable with a twisted twin core 
earthed out at sea would remove the interference caused by the 


electric traction. 
ir the d F arthed al ичерге Өр whi 119 
© ab g was е ts ; while in 
condi sheathing was 0 


Mr. Е Bavans: кше with the 80d by P сенге of the 
meeting, he witnesse experiments arran amieson 
and Mr. M'Whirter. ú 

lst Erperiment.—The W in fig. 10, did not fulfil the 
conditions, because the g did not form part of the telephone 
circui hs ue inductive effect on the core of the cable was therefore 


un 
2nd Experiment —Here there was naturally no effect. 
9rd Experiment —Here the effect was obtained, and was in his 
ороп сне to Ше пез, accion о! the battery circuit. In order to 


action from the battery circuit, he suggested the 
arrangement represented in fig. 15. 


e conditions of cable working. The condactor 
was subjected to the inductiv@ effect of a conductor laid alongside of 
it, and conveying alternate currents withou 


Mr. Davm Roszarson, B.Bc.: With reference to Prof. Jamieson: 
exhibited no 


THE PACIFIC CABLE, 


Ornuowms m THE Олилріли Hoosm or Commons. 


Wr reproduce the following from the Oanadian “ Hansard ” : 
Proceedings on February 19th, 1900. 


Mr. Ово. E. Casny (West Elgin): I read in the Globe om Ssturday 
the following special, copied from the London Times. 


Melbourne February l&fh. 
Tbe Victorian and the New South Wales Governments have igne to 
the Eastern Extension Company's proposals to lay a direct cable between 
Cape and Australia. No contract has bern signed, but the following terms are 
practically accepted: Au tralian military authorities to be as to 
anding sites and shore ends; cable company, having reduced charges, cannot 
again гаїве them; company to be allowed to open local offices ag soon as tbe 
Pacific cable or any other competing cable is laid; meantime the reduced 
charges are to take effect three weeks after the contcsct is signed. In the 
Victorian Legislative Assembly Duffy and Gillies challenged the nis 
on the ground that they would. injuriously affect the Pacific cable, w the 
Colony is pledged to support. Mr. Watt, Postmaster-General, replied that the 
Government intended to adhere fully to the obligations of Victoria to 
the Pacific cable, but wished in the meaatime to give the public the advantage 
of cheaper cable rates. 


It seems to me that this of the Hastern 


proposal а Оон 
is an insidious attempt to get hold of privileges which may inj 
ously affect the building of the Pacific cable, and to get hold of such 


pavi from one of the Australian Oolonies, before federation is 
a y соо 


т 


if we only had direct cable 
we cannot do that trade. It is clear, therefore, that Oanada bas 
oat the which all the 


f 
i 


Й 


H 


ii 


Bir ORHABLES ТОРРЕВ: If I rise for a moment before tbe hon. 
General (Mr. Malock), it is because I want to give my 
hon. friend the Postmaster-General an of i 


Now, after a considerable delay, after the difficulties that at one time 
threatened this important question appear to be overcome, after the 
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Imperial Government, Australasia—or that portion of it which has 
taken an ioterest in this subject—and Oanada had 
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portions of Australia. It appeared to me that the moment an agree- 
ment was entered into between Her Majesty's Government, Oanada, 
and Australia to take the matter up j F 
e усун й use the mildest term, any of the parties con- 
to change the status e T any concessions to the Hastern 

tate against the financial success 
inion very strongly, I saw with 
not only had the Eastern 

Extension Company made proposals aor South Wales and to 


eat Mr. Oasey) that Mr. 
portant public man in Victoria, 
that the proposal that is now under considera- 
seriously against the Canadian Pacific cable 

circumstances, I think the case calls for the 
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Pacific 
BNERAL (Mr. Mulock): My hon. friend from 
West Elgin (Mr. Oasey) has brought to the attention of the House a 

of very far-reaching consequence, not merely for Oanada or 
Australis, but for the empire. Although I cannot to-day lay the 
the table, it may be reassuring to the House and to the 


the Government has taken, and the views of the Government with 
respect to the concessions which bave been pressed for by the 
Extension Oable Oompany. It is correct that about the 


of 

Oompany 
Australia, where it may advantageously carry on competition with 
the Pacific cable, and compete with us in s what may be 
legitimate traffic of the Pacific cable, and practically to веб up a 
rival system in Australasia. position, as I remember the 


: pen 
ble rates immediately between Australia and Great 
Britain from 4s. 9d. to 4s., and to secure a cable from Cape Oolony 
I believe that cable is now under construction. 


to a sliding scale which might or might not lead 
to btn reduction | time to time, to be dependent upon the 
and to be ascertained 


for the moment if they are not pre to abandon the 
Pacific cable policy, at least to consider the wisdom of delay. It is 
only a wise view to take, I think, that if the sion Oom- 


business in Australia, delay practically means defeat to the 
whole scheme. We have taken that view of it, and we take the 
farther view of m 


least I inform the House, in a brief way, what action 


adopted with a view to ent the of 
such concassions. It communicated by cable to the бота 


у, with a degree of astateness that does 
it credit, desired if 6, to bave this question dealt with ne 
Oommission in London. Oar view is that that Oommission is not 
created forthe purpose of aiding in tbe destruction of the Pacific 
cable. It wasthe intention of the statute 


we have a distinct objection to the granting of any of these con- 

ith reference to a later despatch read by my hon, 
friend as to what may have recently occurred in the legislature of 
Victoria, the Government has received an intimation from the Oom- 
missioner for Oanada to a somewhat similar effect, and the 
cabled back to the Oommissioner 


Government promptly 
such concessions. 


position to 


g 
Ё 
2 


view, further, that if the Eastern Extension Company should succeed 
with one of these co- to this 


to the same subject which I brought u y. Oar experience 
last few years with the Ооа Office on this question has 


the hands of 


country, accom 


panied by Sir Sandford File one of the greatest cable experts in 
the world, „ no doubt, to consult with the Imperial Government 


Office on this question. It is a matter within = 
arrived in 


England, arrangements for the Cable Commission, as far as the 
Im Government was concerned, had been settled, without 

for the arrival of this delegation from Oanada, who might 
have given most usefal advice in connection with the matter, more 


especially as one member of that deputation was a cabinet minister, 


Canadians are clearly growing impatient at the lethargy of the Pacific Cable 
Board and the permanent official who is its chief W e» 5. , And 

Canadian of high position and authority, writing from wa to the Canadian 
Gasette, declares, truly enough, that this is not е (Ите to trifle with the 
Colonial people, when they are sending successive contingents to South Africa.” 


A sentiment which, I think, will meet with the approval of this 


vital Imperial matter the Colonies, more alert than we to порога needs, have 
led the way with splendid persistence, and even generosity. wnin 
Street can do is to act as a heavy drag on the coach. It is the more unfortunate 
that this should be the official attitude, becauso it happens that at this moment 
imself a director of the 


Now, Bir, these are very plain words. There is a book called “The 
Directory of Directors,” which shows me who Sir Robert Herbert is. 
ae ы н s of abs canendi. TR fora Qo 
pany, one of the syndicate or of cable com which form the 
great monopoly alluded to by the Outlook as the “ cable group,” and 
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is doubtless directly interested, as chairman of that company, in 
reventing the success of this Pacific cable scheme. It is impossible 
for any one to say that he has influenced the Oolonial Office in this 
matter, bat the coincidence remains that here is this man, the chair- 
man of а competing company, and acting Under-Secretary of the 
Colonial Office when this particular transaction occurs. The peculiar 
transaction to which I refer was alluded to in some newspaper quota- 

Government some days 


=] 


ps 
subject will be able to give some further information in regard to 
these questions than I got on а former cccasion. I will only say, 
to enforce the urgency of this matter, that the emergency referred 
D by ы Ottawa Citizen in that quotation І have read, has already 
ved :— 


It may, indeed, be discovered, when too late, to be unwise, and worse, to trifle 
ка r whole Colonial people in the interests of a huge and influential monopoly 
n London. 


respon 
follow that trifling, it must take prompt action to dispel the suspicion 
that reste upon it. 

The Meran or PuBLIO WoBxs (Mr. Tarte): I-had very little 
to do with this question. My able energetic colleague, the Post- 
master-General (Mr. Mulock) was charged with this master a year or 
two ago. He had to be in London for the Postal Convention, and he 
was instructed to look into this question, to which he has given since 
then all the attention it deserves. Last year, м I to go to 
England and France, my colleagues were good re i to appoint me 
Commissioner and give me as adviser Sir Sandford Fleming. The 
House knows that there is no man in Canada, or anywhere else, I 
believe, who has given more attention to this important question than 
Bir Sandford Fleming has done. I think he knows more about it 
than any other man. When we reached London, we reported imme- 
diately to the High Oommissioner's office. To my great surprise, we 
found that the meeting which we were instructed to attend had taken 
place. I had not much to say; I had not much to do, Lord Btrath- 
cona told qe irs and simple, that the meeting bad taken place. 
Later on, I bad tbe privilege of an interview with Mr. Chamberlain, 
and, from the conversation that we bad, I concluded that our interests 
were safe. І spent а couple of months in France, and when I came 
back to England things were not very much more advanced than they 
were when I left London. AsI thought my presence had not been 
considered necessary for the first meeting, I made up my mind that I 
should not wait much longer in London, and I came back home. I 
do not know why the meeting took place before a member of this 
Government had reached London. I cannot explain satisfactorily to 
myself the reason why the meeting took place before I reached 
London. Sir Sandford Fleming has been the pioneer in this matter, 
and I think perhaps it would have been just as well if Bir Sandford 
Fleming myself had been present at this meeting. If we had 
eg np we would have done our level best to defend the interests 

The PosTMASTBA-GEXBRAL (Mr. Mulock): I have nothing to add 


to what I stated yesterday. Му hon. friend from West Elgin (Mr. 


Casey) intimated in his remarks that perbaps the Oolonial or 
the Imperial Government was trifling with the Pacific cable scheme. 
This Government has nothing to them to that conclusion. 

Mr. MN MIL: I would like to ask my hon. friend the Postmaster- 
General whether any steps have recently been taken by tbe Govern- 
ment of which he is a member to ln riim upon the Imperial 
authorities the absolute necemity of prooeeding in this matter with- 
out further delay. 

The PoerMASTAB-GBEANBAL: I would ask my hon. friend to wait a 
few days, or until the papers are down, because they will doubtless 
answer the question he has put to me. The hon. is doubt- 
less aware that must be obtained; we have nothing to 
withhold from the House, but will only be too glad to place every- 

е table when the necessary permission is obtained. | 
- not wish for а moment to suggest that my 
; that he could do in this matter; I am 
uite satisfied that he has been very desirous of pressing the matter 
through as rapidly and as energetically as ble. But there have 
been some matters coming to light witbin last day or two which 
mam have not been included in the papere which are about to be 
don the table. I hope when my hon. friend does lay the papers 
on the table they will show whether any action has been taken with 
reference to this last matter which has transpired, and to which my 
hon. friend referred yesterday. 


. Further proceedings on February 22nd. 


Mr. ALRXANDERA МоМипл, (North Bruce): I desire to call the 
attention of the Government to a short item in thé morning paper of 
yesterday with reference to the Pacific cable :— 


caused mechanical vibrations of the dram. 


London, February 90th.—In the House of Commons to-day, Bir Edward Alben 
Sassoon asked a question in regard to the construction of the Pacific cable. 
He drew attention tothe rising price of metal required for the purpose, &nd also 
the anxiety that existsin Canada in regard to the project. 

Hon. Joseph Chamberlain said that the deliberations of the committee wonld 
soon be completed. This committee, he stated, was aware of the state of the 
market as regarded cable material, 


Now, Mr. Bpesker, I do not wish to occupy more than a moment, 
and I will not шоке any motion unless you insist upon it. 
wish to say that the gentleman who asked tbis question, Bir 


It is quite evident that this question would not have been яакей had 
there not been a fear in the mind of the gentleman putting the 
question that things are not going just as well as he would like them 
to go. Now, it is an open secret, I think, that the Eastern Extension 
Company bave for years past been a powerful, persistent, and 
tireless enemy of tbe Pacific cable un Д 
doubtful whether the people of Oanada asa whole have any adeqeate 
conception of the extent to which that opposition has been carried by 
that company. The Pacific cable is a groat beneficent Imperial under- 
taking, and I venture to say it would be little short of intolerable tbat 
any private company or monopoly should be in a to interfere 
with the carrying out of such an undertaking. e Pacific cable is 
a great link in Imperial unity, and it seems almost inconceiveble that 
at this time of all times, at this moment of all moments, the Eastern 

‘Extension Company, or any other private enterprise, should endes- 
your to interfere with it. As we have just heard a moment ago, 
Oanada is offering up the splendid young lives of her sons on tbe 
altar of Imperial unity at this moment; and I venture to say, Bir, 

that the Dominion will view with indignation any attempt from any 
quarter to impair the usefulness of tbe great sscrifice we are making 
and have made. I would urge the Government in the strongest way 
to press tbis matter upon the Imperial authorities, and to leave no 
stone unturned to frustrate the efforts of any corporation or any 
monopoly that may endeavour to interfere with so great an Imperial 
project as the Pacific cable. 

The Perms MriNISTER: I can only say to my hon. friend that when 
the papers are brought down, as they will be brought down in a few 
days, they will include the correspondence exchanged between tbe 
Imperial Government and the Australian Governments, and he will 
see that, as he suggests, no stone has been left unturned in order to 
beffls the efforts of the Eastern Extension Company. 

Mr. МосМвпд.: I did not wish to imply at all that the Government 


had been negligent. 


PHYSICAL SOCIETY. 


Onpmany Миктіна held March 237d, 1900. 
Prof. W. E. Aysron, F. R S., Vice-President, in the chair. 


A PAPER on “ Some EXPERIMENTS ILLusTRaTING BYNTONY” was read 
by Mr. P. E. Shaw. 


The experiments described in this paper have been devised for the 
purpose of showing in a lecture-room the prirciples of magnetic 
telegraphy, the distance between the sending and receiving 
circuits being about 15 yards. A current flowing in a main circuit 
was interrupted by a tuning fork of 100 vibrations per second, and a 
fraction of the current was ed through the sen 
sending coil was placed in series with a coil of adjustable self-induc- 
tion, and the two coils were stunted with a condenser of variable 
capacity. By suitable adjastments an oscillation of перт 400 
could be maintained in the sending circuit. The receiving was 
in series with a variable self-induction and a variable capacity, and 
was tuned to respond to the waves given ont b 0, paman The 
current induced in the secondary coil was assed round a light dram 
fastened to a wire tuned to 400 vibrations per second. The dram 

was placed in a strong magoetic field, and the electrical 
Oa to the drum was 


attached one carbon of a microphone, aud the induced oscillations 
were thereby considerably magnified in tho microphone circuit. This 
circuit was also arranged in the same way as the former, and by means 
of another microphone, the vibrations were transferred to another 
circuit, where their intensity was sufficient to actuate the diaphragm 
of an ordinary telephone receiver to such an extent, as to render the 


sound ectly audible. 
ente which he had shown to 


Mr. Watson described some ex 
illustrate syntony, both by б galvanometer deflections, and 


were connected with the vibration frequency by a formala pn Ы 


Mr. Suaw then read а paper оп “An ErzOTBICAL Місвомитив." 


In this paper the motion of the centre of a telephone diapbragm 
was by means cf a system of levers and 4 spherometer screw. 
The screw, which bad a pitch of 0 5 mm. and æ head divided into 500 
parte, pressed against the long arm of an aluminium lever. The 
short arm of this lever pressed. against the long arm cf 
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в 
any motion осоо осше оон сы солиме юа rs 
platino-iridiem so to а small platino-iridium disc fastened to 

diap Since the head of the sphero- 

meter could be accurately read to 0:1 of a division by means of a tele- 
and since the system of levers minified any motion a hundred- 

fold, it followe that an yo ble twist of the spherometer 
head corres to a movement of a millionth of a mm., or 1 yu of 
the fine point. To test the action of the levers, the point was removed, 
and a convex lens was substituted. This lens formed one of a system 
by means of which Newton's rings were produced and observed. By 
means of an optical experiment the author has found that O1 of a 
division on the uated head equals 1033 ил at the platino-iridium 
point. The point and the diaphragm then formed part of a circuit 
containing an ordinary telephone, and the levers were so adjusted 
that the point just touched the diaphragm. A sharp click was then 
heard in the telephone. A small current was then sent through the 
magnets of the original telephone, and the displacement of the 
та was measured by turning the spherometer screw until hi 

ou 


ents of this description, & curve has n 


Т 


curve, to find the movement 

to the least audible sound. The author has done 
this, and finds that he cannot hear sounds if the amplitude is less 
than 0:37 uu A motion of 50 uu gives comfortable sounds, 1,000 pu 
sounds, and 5,000 дд sounds unbearably loud. 
Throughout the experiments it was necessary to get rid of extraneous 
vibration M Cage of india-rabber balls and door-spring suspensions, 
and by working at night. 

Prof. Evanger? expressed his interest in the delicacy of the system 
of measurement, and asked if the micrometer had been used to deter- 
mine the form of the plate when vibrating. | 

Mr. Рнидїрв asked if experiments on the smallest sound audible 
had been made on different people, as it would be physiologically 
interesting to know if this minimum value were constant. 


ated its law of 


the plate when vibrating, although he had in 
doe and the limit 


damping. He said the small sounds were ex 


- в d y placing 
of stone resting on a thickness of 3 or 4 feet of slag wool contained 
in a hollow brick pillar. 

The Society then adjourned until April 27th, when the meeting 
will 8 o'clock in the Solar Physics Laboratory of the 
Science. 


ECONOMY OF ECONOMISERS. 
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кесе prevent the sweating that otherwise 
ecd ag many as 1,899 units could ba 


absorbed by the feed a£ 40° in place of 1,359 reclaimed with feed at 
100°. As above stated, 1,596 units are usually available. 

For our own we see no reason with present high temperatures 
in boilers why should not be a озу ecoaomieer whereby 
when there is a fan-induced drauzht the gases may be reduced to a 
lower temperature than 300°. The tem of steam at 160 lbs, 
pressure is 963°4°, so that it is admissible to use the economiser to 
raise feed water to 350°, and we see no reason why апу serious 
objection need be made to the production of steam occasionally 
within the economiser. 

Obviously, where engines are non-condensing and can supply fecd 
at 200°, it is not necessary to use so large an economiser, and the 
waste gases must still pass away very hot, say at 432°, or 132° above 
the suggested 300°, to which a small econ might raise the foed 
supplied it at 200°. In many industrial operations all the heat either 
from steam or waste gases may be utilised, though often it is not. 
Ia electric light and power stations there is no disposal of heat outside 
the station itself, though there ought to be, especially in cities, where 
the ability to sell exhaust stesm would be equivalent to d g of 
90 per cent. of the heat generated in the furnace, and by ample 
economiser surface and fan draught, the gases might be turned adrift 
at 100° or 150°. Until this common-sense economy ie arranged, 
station engineers must endeavour to utilise all possible heat by stage 
feed heating—using probably at most a two-series economiser, and 
thereby endeavouring to cool the gases so low as to warrant a fan 
draught, and so save a costly chimney. 

Directors of electric stations ought to be compelled to watch their 
mac run entirely on a water tank resistance. They would see 
the coal fed to a huge boiler on one side, and all the recoversd energy 
swallowed up in а few gallons of water on the other hand. The bu. Kk 
of the heat goes up the chimney or out at the hot well, whereas it 
oe le to heat buildings perhaps half a mile round the 


of air outside the chimney. 
a boiler, and fan 


Hence 85 + 1,596 = 03, or 59 
per oent. of the heat recovered by cooling the gases will serve to drive 
the fan to lift the gases to шее Bt But a further saving 
is effected, because the gases at 300° will do part of the work of 
lifting the gas if the chimney is retained, while if the, chimney is 
rejected, the work of the fan may be reduced to that of hfting the 
gas to only 50 feet. E bn 

Mr. Adams bas written a very good and clear statement of the 
question. It is wonderful how even able engiacers will still fight shy 
of the fan draught, despite low first cost, elasticity of action, and 
economy of working. | | | 


ELECTRICAL DRIVING OF FACTORIES FROM 
THE PUBLIO POINT OF VIEW.“ 


By ALFRED Н. GIBBINGS, M I. H. H. 


Ir may be stated without fear of contradiction, that almost ever 
in this last of the 


used g indeed. 1 
number is, however, increasiog rapidiy day by day, owing to the 
great extensions of electricity арр cables in the various towns, and 


* Paper read before the Northern Society of Electrical Engineers, 
Manchester, March 13th, 1900. 
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Tastes I — Вножтне тив EXTENT TO WHICH THE Evecraic Мотов наб BEWN ADOPTED IN VARIOUS PLACES. 


tives ! 
Number of motors on mains | aggre. Number of 


Name of local a , units sold , 
or ард FFC hone: | for motive Price per unit charged. | Remarks, 
lon hire. Not on hire. Total. power. 1. 

Aberdeen ye ee 1 - 1581 Ba 34d. Ist hour, Id. after According to the Brighton Rebate system of charging. 

Ayr.. ote in z zi 2 2 12 be 3d. Only connected recently. 

Barking Town (Essex) ч 2 17 Not yet settled To be connected in a few days. 

Barnsley .. a ds 10 50 . 11. 1. М qd. first hour max. demand, There is a probability of large demand in the near future. 

prob- 144. after. Consumers of 
able de- 10,000 and upwards 7d., 
mand first hour, ld. after 

Barrow-in-Furness .. m 10 10 16 3,736 6d. first hour, 14d. after Nine months— March to December. Wright's system oi 
charging. Several of the motors were not connected 

| arl towards end of year, hence small number of units 
80 . 

Bath "PL P. 5 5 6 1,903 gd. | 

Bedford .. d . 10 10 653 95,000 8d. 

Belfast "T i 14 4l 55 268 74,000 4d. first hour, 14d. after Other 88 н.р, applied for, 

Birkenhead v p vs 5 5 16 B. H. p. 4,489 3d. and 6d., 4d. per B.O.T. 

unit, with reduction to 3d. | 
after 14 hours running on 
Brighton system | 

Blackpool. . TEM m 7 1 14 1,100 24d. Motors are supplied with current from the trammay 
mains at 500 volts. 

Blackburn v si 40 12 52 145 39,209 24d. and 13d. All the motors have not been running a compe year; in 
к some have only been used since Octo and Nor. 
ember. 

Brighouse v3 МИ ya 6 6 15 os 5d. Motors not been connected during the whole 18 months. 

Brighton ,. ‘4 hee ox 150 ic ats n z. Current not separately registered. 

Bristol vs V4 6 26 82 100 58.906 14d. discount up to 20 per | A supply of continuous current 250 or 500 volts, has jus 

cent., minimum charge been commenced, 80 of the 33 motors are joined to alter. 
255. per KW. per quarter nating mains. Largest motor 80 в н.р. 
Bury is Vs e" ж 18 12 83 5,510 January to June, 1899, 24d., 
then altered to 3d. first 
hour, and 1d. after 

Canterbury T es $a 4 4 34 T Ad. per B. T. U., with discount OR muning nine months. Don't expect much of a mou: 

here. 

Cardiff .. ne o я 11 11 12} 4,550 24d, and 24. 1j н.р. fixed December last. 4 н.р. drive fans which have 
not been in use much. Could have more if let out on 
hire. 

Саг isle .. = 15 - 46 46 1 974 2d. Three consumers only. 

Cheltenham .. .. ee 8 3 4 1.8 за. There are also three or four motor-fans, three being li inch 
fans; the units for these are not included as the 
customers have not separate circuits for them. 

Chester ex bi s 88 88 94 15,666 24d. to 144. On sliding scale according to quantity. 

Coventry . ‘a sc az 6 6 12 1,569 Units used per quarter for | 

each xw. demanded up to 
260, 4d.; above 260 and up 
to 520, 3d.; above 520, 2d. 

Croydon .. a ТЕ ж 1 1 1а. and 2d. Demand Indicator system. 

Darwen .. ia Es - 9 9 8 8d. ! Hardly working last year. 

Derby  .: - es ЯР 81 81 146 89,929 8d. and Id 

Dewsbury.. R Ж 2. 9 9 25 2,437 Sd.; 154. charged after first 

| three hours 

Dublin i " is 8 8 6 X 5d, Practically no motor work is done. The motors used sre 
only for ventilating, and not separately metered. 

Eastbourne Ya ga a 12 12 10 2 4d. 550 units sold at 4d. on separate meters, all other small 

motors are on same meters as the lighta, and are charged 
at same rate, viz., 74d. per anit. 

Ea ling ee oe 4 4 3,000 8d. 

Edinburgh P» à E T 385 413,920 144. 

Exeter - zy x 8 8 4 31 | , Special rate for motors only just put іп force. 

Glasgow .. is vs es 76 15 282 81,924 ба. to 14d. Results at May 3lat, 1809, end of financial year. Charge 

\ are according to voltage :---100 v., 6d. and ; 900 v., fd. 
and 2d.; 250 v., 6d. and lid. Consumers averaging 
5 hours per day at full load are charged 24d., 2d., and 1} 

for all units. А 
Halifax .. " “ 8 9 12 68 9,450 24d., less 15 per cent. Nearly the whole of these motors are on a special direct 
; | current power main laid last August. Alternating 
current motors have been discarded. Large number o! 
motors waiting to be joined up when system is changed 

; to direct current. f 

Hanley .. oe 85 2 9 11 25 2,518 24d. and 14. First four hours per day are charged at 21d., all after that 
at 1d. per unit. 

Hampstead (Vestry) .. T 5 5 11 m 6d. and А 6d. first hour, 

Harrogate we s ite 2 large mo- и 50 60,355 3d. and 24d. 

tors and | (about) approx. 
about 12 

small fan 

motors. 

Hastings .. 8 8 14 | About 500 ar "d M о hours, апа | No demand for motors except for lifts. 

. beyon Р | 

Huddersfleld hs 14 25 89 88 48,985 24d. firet two hours, 14. | Showroom opened in 1894 гот dud vies of exhibiting heating, 

afterwards cooking, and motive power appliances, which have been 
since that date let out on hire. 

Islington .. T. kx 34 About 1,000 Bad. Same after dark as for day supply. District not a mast 
facturing one. 

Kingston-upon-Thames ; 8 8 6 " 8d. Have only been installed a few weeks. : 

King's Lynn T ЯЕ 2 9 14 19 за. Motor only just connected. Station has only been running 
four months. 

Lancaster és 85 a 150 27,562 3d. 

(about) 

Leeds T 80 86 19,465 Ad., less 5 per cent. 

Leith (Scotland) " 15 151 42,936 läd. This is only the first year of supply. We started on 
February 16th, 1899. Most of the power is taken by 5 
firm of motor makers, who use it for testing purposes & 
well as driving their machinery. 

Lincoln .. oe 8 8 7 4,744 6d. first hour, 24d. afterwards | The motors are used for driving the blowing apparatus a 
the Cathedral. 

Liverpool.. T 237 770 226,880 2d. for first 8,000, and 1d. in 

excess of 8,000 per quarter ‘ | i : 

Manchester ss 464 464 | 1,691 si 24d. and 11d. Cannot state number of units sold, as a portion of energy 
for motive power is sold through lighting meters. 

Morley... iid T be 5 5 23 816 3d. per B.T.U. 

Newington i а ; 8 8 18 1,975 244. Number of units sold in less than half-year. 

Newport (Mon.).. 5 5 94 630 2d. up to 3,000 and 14d. after шере alternating motors. Continuous not se 
connected. 

Nottingham  .. хе 125 450 118,000 Price from January to March 

2d. and Id., Wright's 
system. Since March, 
io 1899, 1d. 
Paisley ee 1 1 6 i5 7d. &nd 3d. 7d. applies to one hour daily. 
Portsmouth s t9 14 53 72 19,309 а. ; 
| two large consumers at 2d. 

Plymouth УР h 2 2 8 43d. Cannot distinguish from ee иссе: Supply ол} 
started in September, 1899. Figures do not inclade 

¢ | traction motors. 

Salford .. T" x wes 30 80 200 29,000 31d. first hour, Id. afterwards | About 1,000 н.р. has been applied for, but cannot be os 
nected until our new station is ready. 

Sheffield .. és 23 23 30 8,862 2d. and 1d. 25 per cent. E these motors have been on circuit only! 
few months. 

Shrewsbury 4 ys 8 8 29 Т 4d. Over 600 units рег | Practically no motors were fixed here nine months M? 

f quarter 3d. when I came to Shrewsbury. Ithink we will get severs! 


more. Largest size fixed 12 B. H. p. 
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Taste J.—SHowmG тни EXTENT TO WHIOH тн Егвотвіс MOTOR HAS BEEN ADOPTED IN Various PLACES — Continued. 


Number of motors on mains. Aggre- 


| Nuinber of 
| units sold 


Remarks. 


The figures given represent the number of motors con- 


Changed the periodicity of station from 125 cycles to 60 

cycles per second last June: consequently had no motors 
We are now pushing the use of 
Corporation do not let out on hire. 


Had not commenced con- 
One motor only connected during 1899. Reduction of price 


Out of the total of 26 н.в. some 15 n.r. was connected in the 


There are three small motors of 4 n.r. each which receive 
current through the lighting meter, and so their total is 
included with the lamps and charged 7d. first two hours 
and 34d. after on the max. demand system. There is 
onc 6-11. b. motor which is charged for at 3d. per unit. 


Two of these motors are used for pumping purposes practi- 
cally only during the summer months, and the other is 
for working a dinner lift. 


Only one motor actually in use last year, 1899. 
The town is entirely residential, therefore there is little use 


Residential and not a manufacturing district. Electric lift 


The motor demand is rapidly increasing since station was 


Cannot separate the units sold for power, as in certain 
cases contracts exist for a term of years, and the price 


These inotors give a load at 
Central Station of about 70 kw. as near as can be 


A considerable length of main had to be laid for this motor 
The motor drives a pump which lifts sewage from 
a low-lying level, and the Corporation pay £30 а year for 


These motors are run through the lighting meter, as cost of 
extra meter would be more than saving in cost of 
electricity at lower price—3d. per unit. 

Nomina] rental with 

Continuous current 

system only started in 1899; no motors connected before. 


No manufacturing here of any sort; town purely residential, 
We have, however, a considerable sale of current for 
launch and motor-car recharging of batteries. 

Motor load is very small at present, but hope that it will 


We have only started a special rate for motors this last 
summer; the first motor was started July 29th and the 
second in November, which accounts for the small 

10 н.г. of the amount put down here was not in use until 


These motors have been on for a month or two only. and 
the units sold last усаг were very few for motor work. 


( f local authorit | А ; 
Name o! а y | г — — о . | for motive Price per unit charged. 
on hire. Not on hire. Total. power. | Peg. 
Southport = b | - 7 7 9 About 200 6d. and 2d. 
South Shields : 2 1 1 2 ce 2d. Just started. 
St. Helens xs A 6 2 8 23 2,080 2d. Supplying current since June last. 
Sunderland 885 83 es 89 39 355 101,190 24d. 
nected up to January 30th, 1900. 
Taunton oe ee 12 12 24 About 850 24. 
| before change of plant. 
motors. 
Tunbridge Wells | Qs 1 1 2 v 8d. Alternating current. 
Wallasey .. it б oa 1 5 10 1,246 34d. Every consuiner well satistied, 
(On 
wiring 
system.) 
Walsall .. ee i - 19 19 22 12,921 24d., with 10 per cent. dis- 
count for 10,000, and 124 
per cent. for 15,000. 24 per 
cent. for cash within a 
month 
Watford .. ja T 1 1 1 га 8d. first hour, 14d. afterwards | Wright's шах, I). I. system. 
tinuous running in 1899. 
Whitehaven kc | $ 4 4 17 1,610 8d. 
probable. 
Wolverhampton 25 Es 16 16 26 5,504 14d. 
last quarter of 1899. 
Worcester vi $e 5 5 10 66 118,527 14d. to the Waterworks; 3d. 
and 14d. on Brighton sys- 
tem if in excess of one 
hour's use of maximum 
demand: 6d. if total units 
less than one hour's use of 
maximum demand 
Great Yarwouth E . 1 1 ?1 1,312 31d. 
(to March 
31st. 1899) 
Allerton, Woolerton and 1 1 13 Not 4d. Residential neighbourhood. 
Childwall recorded 

Great Crosby and Water- 1 1 ot 3d. Residential neighbourhood. 

loo "T T 5% recorded 

Birmingham .. xà : 186 186 475 ге id. for first 100 units con- 
sumed per month, 2d. for 
subsequent quantity 

Bournemouth .. ne . 7 7 5 Р BAd. Not an industrial centre. 

Burton-upon-Trent .. Ке 1 1 1 ч 24d. 

Cambridge RA T js 4 4 Th Vs oe 

Chelsea oe 8 * eo 25 25 10 10,314 За. 

Crystal Palace District © 8 8 100 104 od. 

Folkestone E x 3 3 6 18 ае 74. and 1d. Wright's for the 
1 U. p., and 5d. for the lifts 

Galway .. a #2 ; 4 4 5 2,617 За. per hour Others supplied by contract. 

Guildford. з а r 2 2 5 69 3d. 

Hove s P - : 23 23 49 19,403 за. 

for motors. 
Kensington and К nights-| ... 20 20 75 "- 1d. 
bridge, London, W. motors. 

Lambeth .. ds Vs T 18 13 301 1,115 1d. less rebates, according to 
consumption opened in September, 1899. 

Mardy .. - T Ре 2 2 3 gs ee Fixed price per quarter. 

Newcastle - оп. Tyne ws 11 11 85 oe 24d. to 14. 

(Newcastle and District | 
Electric Lightio g Co.) is for all purposes. 

Northampton s 1 18 14 50°5 5,755 3d. for first three hours, 14d. 
after 

Norwich .. $i we 18 84 97 858 240,138 3d. for first 500 used in & | Revenue for 1899, £2,044. 
quarter, 2d. for the second 
500, and 14d. for anything estimated. 
over 1,000 

Notting Hill Я : 7 7 21 3,001 1d. 

Oswestry .. i ЕР : 1 1 3 ae 2v 

only. 
current. 

Pontypool ; 2 2 à as 6d. 

Reading - 17 17 88 9,074 3d. to 2d. for inotors under | Three months trial here only. 
4 B.H b., 144. for 4 B. 11. v. optional purchase at end of time. 
and upwards 

А A large increase in prospect. 

Richmond (Surrey) 2 2 1 180 dd. 

Salisbury .. 5 5 1 6 5} £15 3s. dd. first hour, 14d. after 

(revenue) increase. 

Scarborough... z: 4 4 9 258 24d. 

? | number of units sold. 

Windsor. 9 е 9 | 8105 | ол | а, 

October, 1809. 

Woolwich 885 ae ee 1 4 1 ге 84. 

Wycombe us 34 1 85 0% 8,917 id. and 14d. 


We have on order about 50 H. r. of motors. 


I am not at all satisfied, however, in my own mind that the reasons 
just enumerated are in themselves entirely sufficient to account for 
our sluggishness in the matter under consideration. Manufacturers 
generally have ready resources of capital when the outlay can be 

to be in the interests of cconomy, and electrical engineers 

vo made praiseworthy efforís to popularise these machines, which, 
know, provide their stations with a day load. Iam 
inclined to think that the principel reason of our backwardness 
is the better system of tecbnioal education which exists in other 
countries. The effect of a comprehensive system of technical 
instruction which is within the reach of every 
matter what may be his trade, is such that the cost of produc- 
tion and factory equipment has been studied more scientifically 
on the Continent than in this country. The result is that manu- 


a8 they 


artisan, no 


chester Society of Engin 
appeared in the technical journals. The object of this paper is to 
present to you a few facts which have been brought to light in con- 


facturers have been keenly alive to the merits and demerits of 
the various methods of 
appreciate the many details which enter into these problems. I do 
not propose in this paper to deal with the many 
electric transmission of power 
chanical transmission. They are more or less well 
ciated. Neither shall I attempt to enlarge upon or discuss the 
question of the comparative economy of the two systems, in which so 
many considerations and side issues are involved. This aspect has 
been treated in a most clear, comprehensive, and characteristic 
manner by Mr. Raworth, in bis recent paper 


power transmission, and they are able to fully 
vantages which 


ison with me- 


possesses in com 
own and appre- 


read before the Man- 
eers, and the fall text of which has already 
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nection with tbe supply of electricity for motive power purposes 
during & period of four years from the maine of the Bradford Cor- 
poration, in connection with which an endeavour has been made by 
means of a hiring-out system and advice gratis, to popularise and ex- 
tend the use of electrical driving. I have tabulated the result of 
that inauguration in Table II. 


TABLE II.—NoMb5ER or Motors SUPPLIED РВОМ CORPORATION 
MAINS. 


Owned by . Board of Trade 


Owned 

Year. by cor- Total. units sold per 

consumer. poration. ; annum. 

No. | B.H P, | 

1891 1 1 8 a 
1892 ; 6 6 20 | 3,292 
1813 | 26 25 110 | 19,346 
1804 | 30 80 128 | 29,484 
1895 | 35 е 35 113 | 35,919 
1806; BH q 65 2415 54,972 
1897 | 72 | 46 | 118 414 | 117,176 
1898 : 99 | 129 | 221 N32 214,974 
1899 i 152 | 259 411 1,636 463,630 


I think you will agree with me that this tabulation is in itself suffi- 
ciently explicit without any further detailed explanation, beyond the 
plain statement that the system of letting-out motors on hire is the 
chief factor which accounts for the highly satisfactory results 
obtained. I would even go further, and say that the hire system is 
almost the sole factor, as it has undoubtedly directly ir fluenced the 
adoption of electrical driving by those individuals and firms who own 
their own motors. The foregoing table gives the results up to the 
end of December last; but since then, and up to tbe end of Feb- 
ruary, the number of additional motors connected has been 88 with 
an aggregate B.H.P. of 389. Of these, 69 were let out on hire. These 
continued applications clearly indicate two things, viz., the impos- 
sibility to stem the demand for cheap and efficient power when the 
system has been fairly started, and the fact that this latest method of 
power transmission must be more economical than other existing 


methods; and hence that its ultimate exclusive adoption is assured 
through the mere force of business competition. 

Behind these general summarised results, however, there exis 
many details which have proved of great personal interest to me 
during the four Hed since the inauguration of the system. The 
greatly diversified uses to which these electric motors have been 
applied has necessitated, in the majority of cases, careful 
examination and advice, duties which I need hardly state did not by 
any means come within the strictly official routine of the city elec- 
trical engineer, and which have almost entirely been outside the ordi- 
nary knowledge of the Electricity Oommittee. Instances of the 
nature of these investigations could, of course, be given in very great 
number, and each case generally presented some с feature. 
I will, however, give a few illustrations of difficulties which had оё 
be smoothed over. 

It seems a simple matter to App y a motor ош ordinary warehouse 
crane, but in many cases no i 
Speeds of raising the load had to be taken and gear 
it was remarkable what a variety of ancient and power-absorbing 
gearing was found. Ia most warehouses the motor had to be con- 
trolled from each floor "n and special devicss suggested. 
It would have been fatal to the interest of the de to leave 
these arrangements to the ideas of the average contractor. 

With regard to more complex application, such as the driving of 
engineering workshops, spinning and weaving mills, dyeworks (with 
very special machinery only used intermittently), printing works, 
paper mills, fourdries, &c., it can be readily understood that a very 
g'eat variety of conditions prevailed, each of which had to hsve 
special consideration given to it. Our chief troubles, however, 
occurred with the smaller users. It was an ever-recurring task, for 
instance, to explain that the so called nominal horse-power of a gas 
engine was no criterion of its actual brake horse-power, and this task 
was not so easy as it appears, when the individual had firmly made up 
his mind that his 2-H P, gas engine would do the same work as a 4-H P. 
motor; and hie natural deduction was that bis bill would be doubled 
in making the exchange. Another strong idea—a delusion, I need 
scarcely say—in the mind of the average applicant was that, if so 
much horse-power at а Id. per unit cost во much per hour, then his 
bill would be nine times that amount for a nine hours day, and so on 
throughout the year. I am happy to say that experience has proved 


TABLE III.— TABLE SHOWING ООмМРАВАТТУЕ Cost оғ Wonkma Exvecrric Motors as COMPARED WITH Gas, STEAM AND Warn- POW. 


— a 


Size | 


| Cost of elec- 


— 


утый Cost of gas at 
Name, f Address. of Purpose used for, AER i 2/3 per 1,000 c.f. Remarks. 
motor. six months for six months. 
H.P „ s.d. £ s.d 
Jonas Sharp & Sons . 19, Hall Ings V $ Packing press ii T 9 17 4 e Decidedly cheaper than steam. 
Bir Jacob Behrens & Son 1, Colliergate as, „Ө Packing press and crane .. 2 16 2 ae ат than steam. Cannot say how 
EE. much. 
John Lupton & Son .. .. 9, Cheapside DE Bottle washing x 2 28 5 15 10 Electricity less than half cost of gas. 
Б. P. Myers & Co... . . 5. Colliergate sp B Rolling machine x : | 8 12 1 Electricity cheaper than steam. 
Collinson Bros. eoe | Alderinanbury | 8 Lathe and other toolss. 3 12 0 ie than gas, and much 
' more satisfactory in every respect. 
Geo. F. Sewell 2: .. | 52, Godwin Street. 4 Printing machinery . T. 6 ib 12 12 11 aron о! со of gas. оа" 
adopted electricity years ago had it 
. been possible. . 
Reiss Bros. i . . | 70, Vicar Lane 6 Hoist and rolling machine . B 5 8 T Electricity much cheaper than steam. 
6 Crane and packing press 
Brogden, Brooksbank & Co. | Burnett Street . 12 Pucking case machinery | 11 9 3 18 6 Electricity cheaper than gas. 


Rosling & Appleby  .. .. | Trafalgar Strect .. | 87 


St. Mary's Roman Catholic | East Parade s 9 Organ blowing .. 
Church 
Bradford Provident Indus- | Sunbridge Road 6 
trial Society 1 
91 


Argus Office Brown Street es 1 


B. Hudson & Со, Manningham Lane 


Win. Moore. oe 6, Mildred Court .. 44 


John Stockdale & Вол Henry Street we 6 


chinery 


J. Baxendale .. Aldermnanmbury —.. 3 


John Dale & Co. Duke Street Б, Printing machinery 
m 
18 
| 4 
Job Robertshaw 21, Ivegate .. 42 Chopping machinery .. 
George Seitz .. 29, Ivegate .. 2 Chopping machinery .. 3 
Ben Rhodes & Co. Thornton Koad 9 Grindstone, sand blast & lathe 
, 6 Crane 
1 Blower 
25 Do. 
6 Running dynamo 
Hy. Gaskarth ., 11, Sunbridge Road У Printing machines. 
John Ryder Holywell Ash Lane 44 Circular saw T 
I. Cautheray & Co. .. Church Bank 7 Engineers and printing ma- 
chinery 
K. Wilkinson & Son . Fast Parade i 7 Circular saw . .. 
7 Band saw. © oe 


Thos. Dyson .. du 15 Cycle maker i 


College Roud 2s 2 


George б. Walker 1, Currer Street .. 6 


A22 KN : 


Pratt Brothers Garnett Strect i Rolling machines, hoists, &c. 
4 
Denison Bros. . Providence Street 3 Printing machinery 
4 
Jackson Bros. .. Garfield Avenue .. 6 Circular saw ss 


6 Do. 
10 Mortar pan 


— — — в — 


Engineer's machinery.. 


Printing machines 


Cycle-making machinery .. 
Hoist and rolling machine 
Circular saws, planing, and 


other wood-working mma- 


Printing machinery 


90 3 0 ee 
8 2 8 
Boot -making and repairing 8 15 5 m 
machinery 
Printing machines 


Electricity much cheaper than steam. 
For the same cost as steam are run- 
ning twice as many machine tools 
with electricity, which is more satis: 
factory in every way. 

Electricity much cheaper than water, 
and more satisfactory. Water never 
Was satinfactory. 

Electricity much cheaper than gas. 


у T 10 10 9 26 1 9 Electricity cheaper, and very satisfac- 
tory. 
0 11 8 3 19 2 Electricity cheaper, and very satisfac- 
tory. 
9 19 8 4 19 0 Electricity cheaper, and using more 
power. 


Єр 
te 
- 
tw 
һа 
© 

e 

• 


Electricity much cheaper than steam. 


Electricity much cheaper than gas. 

Electricity somewhat cheaper than 
gas, and the advantages of motors 
over gas engines are superior in 
every respect. 

Electricity cheaper than gas. 

Electricity cheaper than water. 

Electricity, cheaper and more satis- 
factory in every sense, 


3 7 8 
2 110 
5 14 1 


Electricity cheaper айа more satis- 
factory. 

Electricity much cheaper than gas, 
&nd nore convenient. 

Eleetrieity much cheaper than yas, 
and more satisfactory. 

Electricity much cheaper than gas. 
Would not do without it. 

Electricity much cheaper than steam. 
Wish they could have had it sooner. 

Electricity about the same as gas. 

Do. do. do. 


à 4 12 3 
‚ to April 24th 


10 16 0 
4 16 5 


oe 


6 10 9 Electricity a little cheaper, and in- 
finitely more satisfactory than gas. 


ex Electricity about the same as gas. 
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otherwise in every case; but the idea of average horse-power per 
hour is very seldom grasped to begin with, even by those who have 
been power users for many years. The ever present question of 
shafting or no shafting was also continually cropping up. The ten- 
dency was always to replace the then existing steam or gas engine by 
one motor. Our advice was often looked upon with suspicion, as 
coming from a very interested quarter, when we recommended the 
one engine to be replaced by three, four, or half-a-dcz3n motors, as 
the case might be. Sometimes our recommendations were entirely 
i d in the first instance, but after an experience of six months 

user had less confidence in his own methods of driving, and 
usually took our advice. 

I have prepared the inserted list (Table III) of a few of our 
customers, in which cases the machinery to bs driven has either 
remained the same or the increase been noted, and where the period cf 
six monthe’ use has enabled a comparison to be made between 
electricity and other previously used power agents. 

I am personally acquainted with the details of machinery and 

on in each of the instances given in this list, and I may 
state that some rough calculation was made in each case 
possible economy to be effected in changing from the one 
form of power to the other. With the exception of the last four 
consumers, the economy proved in practice is far more than that 
anticipated, and swch a result indicates conclusively that the losses 
due to running and other gear in connection with and 
necessary to it, are very much greater and of more importance than 
it is possible to calculate. In the last four instances given in Table 
III., the uters elected to continue to use their shafting, merely replacing 
the gas engine with one electric motor. It serves to prove at least 
that electricity at 14. per unit is no more ve for power 
purposes than at 2s. Sd. per 1,000 cubic feet under similar 
conditions, but it is regrettable to find consumers quite satisfied to 
pay more for the actual power they require than there is any 
necessity for. 

I have brought forward these few practical examples, and com- 
mented upon them, in the hope that some encouragement may be 
given, on the one side to the central station electrical engineer who 
may be fortunate enough to find that the district comprised in his 
electrical domain is a power-using district, and on the other side, to 
the power user my object has been to show how different is the 

of practical experienoe in such cases from mere speculative 
theory. Notwithstanding the large capital outlay required for elec- 
tric transmission of power in a factory compared with the capital 
outlay for mechanical transmission, I am convinced that the theoretical 
calculation of losses in the latter instance does not, in the very great 
majority of cases, represent the actual losses which would be found 
in practice, and that the difference in economy, after allowing for 
interest and depreciation on the capital required for electrical 
transmission, is greater than at first appears possible. This economy 
necessarily a to turn upon what are the average hours of useful 
work required from each machine per day or per annam, and that in 
many cases they are much less in comparison with the total horse- 
power required than is imagined, seems conclusively proved by the 
acts given above. 


as to the 


PARLIAMENT AND MUNICIPAL TRADING. 


In the House of Commons cn 21st inst., the following discussion 
е on this important question. For this report we are indebted to 


Times :— 

451 H. 0 the TE Lord : 
Treasury o promise to ap mmittee on Munici 
Tradirg this Bession. It was & most important subject, and the 
motion for the committee should be made at a time when it could not 

be blocked by objection. 

Mr. Сонам (Islington, E.) said he had intended to put a question 
on the subject on the following day. It wasmostimportant that this 
belated committee should get to work before Easter. 

Mr. Вовив (Battersea) trusted the рева. gentleman would not 
make too much of the request made to him. The demand ed 
from a very limited section of people in the House or outside. Buch 
was bis . Beyond а few company promoters, who met at the 
Society of Arts, he did not know of anybody who was interested. If 
the right hon. gentleman acceded to the request, he must be prepared 
for considerable discussion upon the terms of reference to the Oom- 
mittee. Already the mere fact of the notice appearing on the paper 
had been unjustly used by counsel before a Oommittee upetairs, who 
argued as if the Committee on Municipal Trading had been appc inted, 
with the result that this Bill before the Committee received unfair 
treatment 


The BPREAKEB in ed, and said the hon. member was not 
entitled to say that a Bill had been unfairly treated by a Committee. 
Mr. Bunnys said he would be the last man in the world to attribute 
58 or unfairness to that admirable tribunal, a Parliamentary 
ttee. The unfairness came from the representations made to 
the Oommittee by the counsel improperly using his position to make 
an unauthorised statement. He appealed to the right hon. gentleman 
to let the proposal for the Committee take its chance, or if he did 
defer to the request, give facilities for & thorough discussion. 

Mr. J. Sanum (Stockton) thought it essential, in the interest of 
municipalities, that the qsestion should be settled, for he knew of a 
Bill, promoted by an important corporation, to which there was no 
serious opposition, bing split ab and a portion of the Bill omitted 
by the committee because of hanging motion for inquiry into 
municipal trading. Since the new clamour had been raised, the House 


Dated March 13th. 


should, without delay, decide the limits within which corporations 
should operate. 

Mr. Вахвову (Oamberqell, Peckham) thought the speech of the 
аа member for Battersea was strong ground for inquiry baing held 
at once. 

Mr. GaLtoway (Manchester, S. W) asked that, if the Government 
decided to appoint the Committee, a decision which he should regret, 
they would doso after definite notice, because considerable discussion 
would arise on the motion. 

Mr. Batrousn (Manchester, E.) said the course pursued with the 
motion fora committee was that usaally followed. As to the appeals 
made to him from either side of the House, he confessed that to leave 
such a motion indefinitely hanging for a long period of time was an 
impracticable course. Either the motion should be dropped or sub- 
mitted to the House, and he was strongly of opinion that the House 
should be asked to decide the question. He could not say when an 
opportunity could be found, the Government baving only Mondays 
and Thursdays available, the privilege extended to Tuesdays beiog 
for financial business only, and the latter pressing. Feeling the 
force of the appeal made, he would endeavour to йай occasion for 
discussion of the motion, and meantime, opportunity might arise 
in the intersticos batween other business within the next week or so. 


In the House of Lords on 22nd inst., the Earl of MorLEyY pointed 
to the large number of Oorporation Bills introdaced for the purpose 
of enabling municipalities to take over tramwaye, electric lighting, 
gas lighting, aud во forth, and thought it time the committee of their 
lordships’ House having to deal with these measures should have 
some instructions as to dealing with them. He therefore asked Her 
Majesty's Government whether it was proposed to appoint a joint 
committee of the two Houses to consider the questions relating to 
municipal trading. 

The Marquis of SALISBURY said be presumed from the fact of his 
noble friend asking this question that he held Her Majesty's Govern- 
ment responsible for arranging these private Bills in the propossd 
manner. He had always been under the impression that the Govern- 
ment took no sides in regard to private Bille, wbich were usually in 
tha hands of private members, and therefore he was unable to answer 
hia noble friend. Ia his individual capacity he should say that it 
was very desirable that the committee should be appointed, and he 
observed that a similar sentiment was expressed last evening by the 
Leader of the House of Commons. The House of Lords was perfectly 
willing to do its part in the appointment ofa joint committee, and 
he ош that such an inquiry world be attended with very salutary 
results. 


NEW PATENTS AND ABSTRAOTS OF 


PUBLISHED SPEOIFIOATIONS. 


NEW PATENT#.—1900. 


Compiled expressly for this journal by W. P. TuHowPsoN & Co. Electrical Patent 
Agents, 822, High Holborn, London, W.O., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


4,639. “Improvements in overhead electric railway trolleys.” W. HARLEY 
and J. РгевАх. Dated March 12th. 

4,672. Improveinents in the terminals and insulators of the holders of elec. 
trical incandescent or glow lainps, which improvements are also applicable to 
other electrical terminals.” W. WALKER, jun. Dated March 12th. 


4,6680. “Improvements in electric accumulators.” A. MULLER. Dated March 
12th. 
4.685. Improvements in or connected with electricity meters." А. Wright 


and THE Reason MANUFACTURING Company, LIIITED. Dated March I?th. 

4,706. “Improvements in electric switches, principally for high voltage 
circuits, and also applicable to switch lampholders." J. Lightroot. Dated 
March 13th. 

4,709. “Improvements in or connected with electric cable joint-boxes." 
G. H. NiapETT. Dated March 18th. 

4,719. “Improvements in electric motors.“ J. Marg and W. C. LAIDLER. 

4,720. "Improvements in and relating to the electric lighting of railway 
éarriages, cars, ships and the like." G. M. Вклхо. Dated March 13th. 

4,774. “An improvement in switehboards," A. Fonn-Lroyp, Dated March 
13th. 

4,784. “Improved magnet winding for continuous current machines and 
converters for effecting simultaneously a sparkless commutation and a pressure 


regulation.“ M. DERI. Dated March 13th. Complete.) 
` 4,785. "An alternating current motor," M. рки. Dated March 13th. 
(Complete.) 

4,795. “Improvements in the distribution of electric current and apparatus 


therefor.” J. DvLaiT апа O. GARBE. Dated March 18th. 

4,818. “Improvements in and in the means of supporting electrodes or plates 
of electrical accumulators, and in the inanufaeture of such electrodes and tools 
or appliances for use in such manufacture and a method of constructing such 
tools or appliances," E. T. PARKER. Dated March 141. 

4,829. An improved method of suspending, raising and lowering electric 
lamps and other articles." J. G. BoorH. Dated March lith. 

4,831. A patent asbestos application to wires and insulated wires for elece 
trical purposes.“ A. C. RICHARDSON. . Dated March 14th. 
442. “An electric firedamp, detector or indicator.“ 

March 14th. 

4,444. "Improvements in obtaining metals from their fused ores oxides, and 
salts by electrical action." J. BAXERES DE ALZUGARAY. Dated March 14th. 

4.8448. "Improvements in telephone divided multiple board system," W. 
AITKEN. Dated March 14th. 

4,850. “An electric mechanism for operating a clutch connection with 
electric motors." J. G. CkiIL DS. Dated March 14th. 

4,885. ' Improvements in electrical instruments for measuring current pres. 
sure and power in electric oirouits.“ G. D. A. Pann. Dated March löth. 


W. O. Woon. Dated 
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4,892. "Improved electric furnace." J. Jouy. Dated March 15th. 

4921. "Improved electrical method for securing uniform time in clocks." J. 
GRANT. Dated March Lith. 

4,926. Improvements in automatic time switches.” A. J. Ho wann. Dated 
March 15th. 

4,932. * Improvements in or connected with electrice motors and generators, 
and other electric apparatus and instruments.“ V. A. Күхх. Dated March 15th. 

4034. "Improvements in current feeding devices for electric motor cars or 
the like." J. W. ENI n. Dated March 15th. Complete.) 

4,976. “Improvements in the means or method of signalling on electric tram- 
ways," C. J. SrENckR.. Dated Mareh 16th. 

5,009. “ Means for automatically reviving or reinforcing exhausted pulsations 
upon a telephone line.“ M. C. Мехо. Dated March l6th. (Complete) 

5,016. “Improvements in porous diaphragins for electrolytic apparatus.“ T. 
J. HorLAND and A. P. Larn. Dated March 16th. 

5,0823. “Improvements in electrical cut-out devices especially adapted for 
preventing excessive flow of electric current.“ A. Manienani. Dated March 
иһ. (Complete. 

5,046. Improvements in electricity meters.“ A. WRIGHT and THRE REASON 
MawNvrActURING Company, Limitep., Dated March 16th. 

5,050. “ Improvements in asynchronous rotary converters.” W. P. THOMPSON, 
(Helios Electricitats Actien Gesellschaft, Germany.) Dated March 16th. 

5,06). "Improvements in connection with inverted are lamps." H. M. Darran, 
of the firm of Baxendale & Co. Dated March 17th. 

5,072. “Improvements іп and connected with electric incandescent lamp- 
holders." G.Bavrirr. Dated March l7tb. 

5,085. “Improvements in or relating to apparatus for regulating the arc in 
electric arc lamps.“ E. L. THonP and L. В. Соро. Dated March 17th. 

5,088. “Bonding for iron or steel electrica] conductors.” R. THOMSON. 
(C. Brown, Switzerland.) Dated March 17th. Complete.) 

5. 1. 5. “Improvements in mercurial thermometer alarms in connection with 
electric contacts for visible or audible indications.“ А. MokLey. Dated March 
17th, 

5,136. “Improvements in inter- communication telephone systems." M. Вүхо 
and F. G. Bren. Dated March 17th. (Complete.) 

5,187. "Improvements connected with incandescent electric lamps.” W. C. 
(ALR. Dated March l7th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W.C.,and at Liverpool, Manchester, and Birming 
bam, price, post free, 9d. (in stamps). 


1897. 


18,717. "improvements in and relating to controllers for electric motors." $. Н. 
Short. Dated Augnst 12th, 1697. Relates to a controller for motors whereby 
sparking between the stationary and movable contacts is prevented in chang- 
ing the rotation of the motors from series to series parallel and parallel and 
with or without resistance in circuit. Within a casing is a shaft operated by 
the controller hand lever which can be turned to any position. Upon the shaft 
are three insulated sleeves, each carrying segmental contacts which can engage 
with fixed contacts. These contacts are connected up to resistances, motors, 
the trolley of car, and make and break contact. Each different position of 
the controller handle causes a different set of contacts to become engaged to 
effect the desired combination. The contact is automatically made and broken 
by an arm which is operated from discs loosely mounted upon the shaft. A 
latch normally locks the arm out of engagement with the contact. By means 
of this arrangement, the motor circuit is initially broken by separating the arm 
and contact, and sparking at the other contacts is prevented. 19 claims. 


20,328. [а electric light fittings.” A. E. Salt. Dated September 
3rd, I. Relates to supporting electric lamps. A ball connection is made in 
halves, I., II., which are connected by fixed and spring catches placed oppositely, 
the spring catch being disengageable by pressing a button. The catches may 
be the ends of a spring fixed in the half I., and engage slots in the half II., or 
the spring and half I. may be slotted to engage projections in the halt II.; or 
the catches may engage a circular rib in the half L, this enabling one part to be 
turned on the other. 3 claims. 


27,428. ''improvements in and connected with electric furnaces for the pro- 
duction of calcium carbide and other substances.” Н. S. Riant. Dated November 
23rd, 1897. Relates to an arc furnace for making calcium carbide or other sub- 
stances constructed so that the materials are delivered from a detachable shoot 
directly between the electrodes, the product being diseharged continuously into 
a stick mould, movable on rollers. The feed of the materials from a hopper is 
regulated by a rotatable perforated cylinder. One electrode forins the hearth of 
the furnace, which may be lined with gannister, on an iron base plate. It is 
closed at the top by a cast-iron cover with a ball joint and stuffing box for the 
rod carrying the upper electrode. Gas discharged by an opening may be used 
for drying the materials. Above the furnace a rod is screw-threaded and sup- 
ported by a nut. which can be rotated by gearing with a worm rotatable by 
hand, to raise or lower the upper electrode; this gearing may be moved 
laterally by a rack and pinion geared to another worin and hand wheel to move 
the electrode laterally. 


28,226. | ts in electric railways ов a road contact system.” W. М 
Browa. Dated November 30th, 1897. Relates to electric railways and trainways 
on a road contact system with switches thrown by electro-magnets on the 
vehicle. Relates particularly to the winding of the magnets. The magnet on 
the vehicle has two windings of high and low resistance in shunt with and in 
circuit with the motors. When the line current is cut off the magnet may be 
excited froin a battery thrown in by a switch. An additional brush connected 
to the return short-circuits any road switch left alive, and may operate a cnt- 
out. 6 claims. 


28,921. “improvements in switching apparatus for transformers for altern 
ourrent system ef eloetrica! distrikution.” E. Oxley. Dated December 7th, 1897. 
Relates to menns for cutting out the primary ofa transformer in alternating- 
current distribution when there is no load on the secondary. The nrrangeinent 
of switches and contacts nre shown described at great length and are too com- 
plicated for purposes of abridginent. 4 claims. 


28,928. “improvements ia or in connection with electric switch apparatus aud 
electric wire bending posts." F. A. Gilbert. Dated December 7th, 1897. The 
switch, which is adapted to control a large number of lights, is яо arranged that 
one circuit is completed before the other is opened, thus preventing sparking. 
The specification and drawings describe in detail the bending posts and spring 
contacts and does not permit of abridgment. 9 claims. 


30,066. “ o p anten in key switch holders for incandescent electric lamps." 
J. M. Maisman and H. C. Gover. Dated December 20th, 1897. Relates to holders with 
switches for incandescent lamps. The insulating body of the holder is made in 
two parts, enclosing the plunger carriers and other parts, The supply wires 
are secured by screws in the carrier and & fiame. "This frame carries & spindle 
with & handie and an arm to make contact with & tongue extending from the 
carrier. A square cam on the spindle engages a retainin spring on tbe frame. 
a aids of the arm nearest the tongue is covered wi sulating material, 


30,206. “| ts in coln-centretied mechanism fer electric meters.” 
W. F. Browne. Dated December 21st, 1897. Relates to coin-freed electric 
meters. A pair of bridges in the negative and positive leads are lifted and 
lowered by a lever, which is fulerumed and pivoted to a vertically reciprocating 
frame supported by a spring but sinking under the weight of a coin. As ап 
alternative the lever may make and break the circuit of an electro-magnetic 
switch. The coins pass by a shoot into pockets in a wheel which is mounted in 
the reciprocating frame, and is connected flexibly to one of the shafts of the 
meter so as to be rotated, A detent, operated by the rise and fall of the frame. 
lets the coins pass one by one from the shoot, This detent may be actuated 
electro-magnetically, 21 elauns. 


30,211. ''improvemonts la and te lnculating conduits fer electric ces- 
ductors.” W. P. Thompson. (J. Jung .) Dated December 2st, 1997. Cren- 
duits consisting of compressed blocks of asphalt are provided with recessed and 
projecting ends to enable two blocks to be fitted together and secured by an 
internally grooved band, the joint being made good by liquid asphalt. The mould 
nnd block consists of a two-part mould having a removable bottom plate ard 
a die plate. An upper die plate is placed over the powdered material, and the 
plunger plate carrying the core rods is placed over the upper die plate. Catches 
nre provided for holding this plate in its lowest position. The die plates аге 
provided with ring projections for removing the sharp edges of the tubular 
openings, 8 claims, 


30,269. “А method or methods for с асова ч ызына у 
means of electric or eleotre-magnetio waves of high frequency.” L. Wilson aad C. 
Evans. Dated December ?1st, 1897. Relates to means for controlling mechanism 
from a distance by means of electric or electro-magnetic waves known as 
Hertzian, without the intervention of metallie conductors. The object is ta 
obtain a more or less selective defence, two or more circuits containing electr 
magnet mechanism being separately controlled by the transmitter to the agence 
of rotary switches. A receiving arrangement is described adapted to control two 
electro-magoetic mechanisms. The rotary switch driven by clockwork or the 
like is fitted with three contacts on which rub each set of contacts. According 
to the position of the switeh the circle will be completed through 1 or 11. To 
secure accurate working a switch similar to the first and rotating eynchronousiy 
with it, ix fitted to the transmitter. The switches may be arranged to contro! 
several circuits and to reverse the currents. Instead of a single coherer a 
multiple coherer may be employed. It consists of a series of coherers arranged 
on the surface of & rotating cylinder and successively making contact, or tbe 
coherers may be connected in parallel. For controlling sets of mechanism 
independently oscillations of different periods or wave lengths may be employed, 
and they may be controlled from several different points. The invention is 
stated to be applicable for controlling torpedoes, air ships, searchlights, guns, &c. 
In the provisional specification it is stated, e.g., thas a torpedo may be controlled 
by controlling (1) The speed of the engines, (2) The position of the rudders, and 
(4) Position of the centre of gravity by moving weights, Ke. The receiver on a 
torpedo includes a wire or plate supported above the water, 4 claims, 

30,294. ''imprevements in and agire e ptm rg for polyphase machines.” 
The British Themson-Heusten Company, Limited, and К. M. Dated Decem- 
ber 22nd, 1897. Relates to dynamo-electric machinery. In polyphase machines 
having combined mesh windings and star windings such as are described in 
Specification Мо, 18,503, A.D. 1891, and, as shown in one form for three-phase 
enrrenta, the star and mesh windings are arranged alternately as non-ovterlap 
ping coils, and their number is incominensnrate with the number of poles. The 
winding is thus sitnple and owing to the non-coincidence of the armature coils 
and field poles, the inductance of the armature is reduced and dead points are 
avoided. The mesh and star conductors differ in thickness and number of turns 
as required by their connections and to render the reaction of all the coils the 
same. Each coil may consist of two parts in different slots. For three-phase 
currents six armature coils are preferably used with either five or seven field 
poles. Quarter-phase windings are preferably arranged with four coils for three 
or five poles, The coils may be separately connected toswitching gear by which 
they can be connected as described, or the mesh conductors ean be internally 
star connected, or either set of conductors can be connected as a simple mesh 
or star for starting. 5 claims. 


20,277. A porcelain insulator diso fer capped incandescont lampholder." 
W. D. Hassall. Dated December 22nd, 1897. Relates to holders for incandescent 
lamps. The insulating body is a porcelain flanged cylinder having two separate 
cavities to receive the plunger blocks which are secured by screws inserted from 
the rear surface of the insulator. It also has grooves to receive projections in 
the casing to prevent turning. The binding screws for the conductors are 
accessible from the open end of the holder. The provisional] specification 
mentions the use of angularly-placed binding screws. 1 claim. 


38,286. ''Astomatio looking lever and lever combination for electrica! 
lifts, oranes, or other machinery.” C. E. B. Dated December 22nd, 189%. 
Relates to apparatus for locking electrical lifts, cranes, &c., until the motor has 
attained its full speed. The starting lever is locked by an L-shaped catch which 
is connected by a wire to the starting switch in such a way that the full current 
is turned on, and the motor attains its full speed before the catch liberates the 


lever. 1 claim, 

38,321. '' An improved ewitohing apparatus for preventing soli-Induotion sparks 
from heing formed during the operations of disconnecting and reversing electre- 
motors." Е. Egger. Dated December 22nd, 1897. Switches for motors have the 
contacts so arranged that the magnet coils are short-circuited at the moment of 
making and breaking the main circuit through the armature, or through an 
auxiliary circuit to prevent sparking. When the circuit is broken at а point, 
and the connections made, the motor runs in one direction, but when made at 
this point, and broken at another the motor is reversed. One of these con- 
nections is always made before the main circuit is made or broken. 2 claims. 


30,347. ‘Improvements in electrical aro lampe." Е. P.L. Mors and L. C. A. 
Pottier. Dated December 22nd, 1897. (Date claimed under Patents, &c., Act, 1883, 
Sec. 103, November 8rd, being date of application in France.) The heavier upper 
carbon holder and a lower holder consisting of two rods and a connecting bar, 
slide respectively on the outside and inside of two tubes, and are carried by 
pulleys in bights of two cords. The ends of the cords are attached on opposite 
sides to pulleys, mounted with a brake wheel on & spindle which is rotatable in 
hollow bearing screws, Pins retain the cord on the pulleys.” The other ends of 
the cords are attached respectively to the casing and to & frame. This frame 
turns on the hollow bearing screws, and is linked to a weighted brake block, 
which grips the wheel when the frame is turned over to the left by the weight of 
the connected parts; when it moves to the right, under the action of a solenoid, 
a stop screw disengages the brake, partly freeing the wheel. A pin on the frame 
engages a forked arm of & core which slides in a tube within the solenoid, the 
tube being closed at the ends so that the enclosed air may check the movements 
of the core. The frame may be turned to the right by a handle and flexible 
connection. The solenoid is shunt- wound or otherwise and is provided with an 
iron voke, which is secured adjustably on a rod. A stop also secured adjustabily 
on this rod, limits the movement of the frame when the solenoid allows the 
core to descend. The ends of the carbons extend intó a small globe, which is 
secured hy small bolts to forked plates, resting on shoulders on the tubes. The 
casing of the lamp is balanced by lead casting a tube on the top plate. 5clnaims. 


30,441. "1 In primary and secondary galvanio batteries.” C. L. R. E. 
es. Dated December Brd, 1897. Relates to electrodes of the kind described 
in Specification No. 8,905, a.n. 1895, which are шасе пр of two plate surfaces of 
opposite polarity placed close together so as practically to appear as one plate 
and have between them a layer of porous or perforated material. This inven- 
tion consists in making such electrodes of tubular form so that the surface of 
one polarity lies on the outside of the tube and the other on the inside thereof, 
and the tubes themselves serve as receptacles for the electrolyte. 1 claim. 


30,446. “ ratus for simultaneously connecting a number of pairs of olestris 
conductors.” Siemens Bree. 2 Co., Ltd., and E. Holmes. Dated December Sard, 
1897. Relates to couplings for connecting several pairs of conductors. Two 


castings are provided with as many nozzles as there are conductors to be joined, 
Each conductor is fitted with a conduct extension to which an insulating 
disc is secured. The two castings are seo by bolta, and finally good contact 
is obtained by screwing in the screw. 1 claim. 
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THE BRITISH NAVAL ENGINEER. 


Wnuicu is the more important part of a ship of war, its 
guns, or its engines and machinery? This seems to be the 
question at issue between the two branches of the Naval 
service. Sensible men would say neither can be of much 


use if the other fails. A paper by Mr. D. B. Morison before 


the North-East Coast Institution of Engineers and Ship- 
builders, on March 30th, was evidently written with a view 
to pointing out what we all seem to think, that the engineer- 
ing side is starved by the Admiralty, and that, as a whole, 
our Navy is far from properly manned. It appeara to be 
the opinion of the fighting men that the engineers are a 
nuisance, to be snubbed on all occasions, and the Admiralty, 
whatever that body may be, concede so much to the prejudice 
of a class or division, that the British Empire is in positive 
danger, or would be if we went to war; for no matter how 
the patriotism of the engineers of the mercantile marine 
might lead them to fill the breach, they oould not possibly 
acquire the neceasary knowledge to properly work the 
machinery in the short time available for so doing. We 
have reason to believe that, assuming the existence of the 
necessary patriotism, the difficulties foreseen by Mr. Morison 
would not be во severe as he anticipates. In the event of war, 
and an accession of outside men, the special machinery would 
be looked after by the existing staff of engineers, while the 
propelling machinery would come under the care of the 
freshly imported mercantile engineers, who would soon 
master this portion of the duty. We believe, if the Admiralty 
have any ideas or knowledge of the question at all, that this 
is the view taken by them, but far be it from us to 
say that such a course of conduct is wise. It is 
indefensible; in fact, it is positively wicked. Неге 
we are with our country denuded of regular troops, and 
what excuse can be made for our Government which suffers 
such things to be? Let us take a few facts from Mr. 
Morison’s paper. In 1878 the so-called executive personnel 
of the Navy was 27,911 in number, as against the engineer- 
ing personnel of 5,627, whereas in 1838 the relative numbers 
were 44,886 and 22, 289, an enormous addition to the en- 
gineering side, clearly showing its growing importance. Yet 
the engineering side, it is said, is not even represented 
on the Admiralty Board. 

It appears that even with the short-handedness allowed 
there are not candidates for the engineering department of 
the Navy, and so-called temporary service engineers and 
direct entry engineers are admitted on qualifications 
very much below that за to be possessed by Keyham 
students. 

Much of the trouble, we are convinced arises from the 
expense of putting a boy through Keyham. This amounts 
to £576—a sum quite beyond the pockets of many gentle- 
men. If our naval engineers are to have the manners of 
gentlemen, they must oome from suitable homes, and entry 
to the Navy ought to be merely a matter of fitness, after 
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which the necessary training should be reasonable in oost, 
and the pay should be sufficient afterwards. As the oost of 
entering the executive side is only £494, and the subsequent 
pay is better, and the prospect of strutting abont in gold 
lace is understood to be more extended, it is only natural that 
the engineering branch should suffer. 

But the great trouble, and spparently the fatal one, is that 
if an engineer is supposed to have done wrong, he is Court- 
martialled by executive officers who don’t know one end of 
a connecting rod from the other, and if a stoker does wrong, 
he has to attend with the engineer before an executive 
officer, and the engineer has no command over his own men. 
This causes trouble, especially as naval stokers are drawn 
from outside ranks of labour, and there is no system of 
training stokers for the Navy. 

Another tronble in the Navy is the extreme short-handed- 
ness of all! the ships Thus the Terrible, with her 
25,000-H r. engines and doubtfal Belleville boilers, carries 
7 engineers and 1 artificer engineer, as well as 3 chief engine- 
room artificers and 15 engine-room artifioers, who are 
mechanics without responsibility; also, we assume, firemen. 

The Lucania, of the Cunard Line, with 28,000 H p. and 
practical boilers, carries 22 engineers, 2 electricians, 1 boiler 
maker, 24 greasers, 78 firemen, 60 trimmers, 2 storekeepers 
and 2 donkeymen. 

The Oceanic, of 28,210 H r., carries 23 engineers, of whom 
15 hold first-class B.O.T. certificates, and 34 greasers. Mr. 
-= Morison gives a long list of such comparisons, showing an 
alarming inferiority in the manning of the Navy. Worse 
still, important duties are filled by men of far too short an 
experience, duties they could not fill in time of war, and it 
may be truly said that iu both men and morale a first-class 
battleship is far worse equipped than any ordinary liner. 
Yet an empire of 12 million square miles may hang upon 
the capacity of a single ship at a critical moment. 

It is only recently that a large oruiser ran a 60 hours’ 
trial at seven-eighths full speed, and 60 additional men had 
to be taken on to trim coal. The vessel in question has no 
fewer than 50 coal bankers. 

In 1892 the Admiralty committed the error of reducing 
the engine room complements, already admitted to have 
been inadequate by no lem than 12 per cent. As Mr. 
Morison says, failure is ahead—certain and disastrous failure 
—and all that is required to develop it is a naval war. 
This is a very serious state of affairs. It is one that 
is blinked at by the short-sightedness that rules our Navy, 
which is endangered by inability to recognise that 
the engineering side is fully as important as the so-called 
fighting side. In the navy of the United States we believe 
great improvement has been made under the able leadership 
of the Ohief Engineer, Rear-Admiral George W. Melville. 

It seents incredible that tbe fleet engineer of the Powerful 
only receives a pay of 93. per day as charge pay when in 
charge of a ship, in addition to the ordinary pay, which is 
only 10s. per day up to 80 years of age, while all the ships of 
the Polyphemus class have had the charge pay cut down to 
68. per day and have only two assistant engineer officers. 

Promotion is so slow that a man is 88 or 40 years of age 
before he beoomes chief, and he does not become fleet 
engineer until he is 46 or 48. Men are retired at 55. 

It is also à hardship that the executive officers can call off 
any men of the engine room staff at will, and that by doing 


so they often completely disorganise the work in port, 
whereas the responsibility of the engineer is not diminished 
by this high-handed proceeding. 

The engineer cannot communicate with his own engineer- 
in-chief. Everything must go through the captain, who 
has power to comment thereon or to suppress it, and in any 
case must have it transcribed and forwarded in his own 
name, whereby the very individuality of the engineer is lost. 
This is totally wrong. When, in time of war, the whole 
ship is in a tight place, it will not be the engineer who 
will be helpless. It will be his place to remain below, 
and do his duty without any of that stimolus 
which comes from the privilege of seeing the fight. His 
ordeal will be that of listening and of watching for the 
next shell to send his steam pipes adrift to scald him, 
perhaps to death. We are all proud of our naval men, and 
it is аз much in their interests as in those of the engineer 
that we would have fair treatment all round. Our Navy 
never can be efficient while any one limb is withered, and 
the country should see to it that, before it is too late, the 
British Navy is put into a fit state of offence and defence. 
We have had our lesson in the Army, and it should not need 
to be repeated in the Navy. Do not let us be carried away 
by the nonsense which confuses wise preparation with panic. 
The lack of wise preparation would have lost us South 
Africa if the Government had not been figuratively kicked 
to their duty. It is extremely difficult to reform the Navy. 
The Board of Admiralty seems to be a sort of close Corpora- 
tion, whose feelings are ultra-conservative, and qnite out of 
harmony with all modern ideas and modern methods. The 
Admiralty appears absolutely apathetic in face of 
what is universally recognised to be a serious sitos 
tion. Mr. Morison calls especially on marine men 
to raise their voices in demand of reform. He suggests 
the formation of a committee to deal with the matter, 
an organised body representative of the engineering pro- 
fession of the country. We endorse this recommendation, 
and our columns are open to extend its views. We think 
every true Briton will endorse it. The interests of the country 
are paramount and should take precedence of red-tape-tied 
Admiralty officialism. If reform injures such officials, they 
must be put aside. The Empire demands something different 
from what now obtains. There must be some good reasons 
underlying the discontent in the Navy which has 
been brought to our notice in many ways. It should 
certainly receive investigation by an unofficial committee, 
and that at once. 


WE publish in our present issue a ** Legal 
Query Colamn” which we venture to hope 
may continue to be a feature of the 
ELECTRICAL REVIEW. Owing to the number of questions 
which have been direoted to this office with regard to the law 
of electric lighting and kindred subjects, it has been thonght 
wise to confer upon inquirers the benefit of such advice as 
our legal correspondent may be able to give when placed in 
possession of a short statement of the facts; and further, 
to give our readers generally the full ben: fit of euch opinions 
by publishing both questions and answers. In estimating 
the value of the opinion expreesed by our legal correspondent 
upon the points laid before him, it should be borne in mind 
that no lawyer can pledge himself to an opinion unless be 
has had an opportunity of considering all the facts and 
documents in the case. While, therefore, an opinion obtained 
с 5 the medium of our query column must not be 
regarded as a substitute for professional advice, it is hoped 
that it may be useful when the facta of a case are aimple and 
capable of accurate expression in a few words. 


A New 
Feature. 
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THE WILLESDEN ELECTRICITY WORKS 
OF THE METROPOLITAN ELECTRIC 
SUPPLY COMPANY, LIMITED. 


(Concluded from page 493.) 


* Two smaller transformers are provided in connection with 
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. game difficulty was 


the “ mains discharger,” the handling gear of which is seen 
in the middle of the 
transformer room. 
This is nee 
necessary by the 
capacity inseparable 
from such long and 
heavy concentric 
mains ag those from 
Willesden to Lon- 
don, in wbicb, if 
suddenly switched 
on ata ure of 
10,000 volts, violent 
surgings would take 
place, causing ex- 
treme variations of 
pressure, and en- 
dangering the in- 
sulation of the 
cables, Exactly the 
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a considerable flare-up may take place is clearly shown by 
the dark patch on the wall over No. 2 B in the figure. 

The arrangement by means of which the mains and the 
mains discharger are connected, consista of the terminals 
seen between the panels; the uppermost of these are 
connected with the high-pressure bus bar on either the blue 


pole of which is 
coupled to the bus 
bar through a 
switch and fuse; 
the middle termi- 
nals are- joined 
through the fuses 
to the insulated 
inner conductors of 
the main cables re- 
spectively. As the 
outer conductor, 
and one pole of each 
main transformer, 
are always earthed, 
the inner alone has 
to be dealt with in 
connecting up the 
cables ; two of these 
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experienced at Dept- are for the red, and 
ford, and was over- two for the blue 
come by Mr. G. W. phase, while a fifth 
Partridge, whose cable is spare, and 
з "mairsdischarger" can be used for 
has been adopted either phase. In 
. &b the Willesden charging a cable, 
station. The device Coan TRANSPORTER AND GOLIATH Овани. the first proceed- 
consists simply of a ing is to couple 
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gi trations, 
with the 


transformer and a variable water resistance ; the high tension 
(primary) ooil of this is joined in series between the bus bars 
charged, while the low tension 
(secondary) is on open circuit, under which conditions the 
current flowing into the main is small. The water resistance 
is then joined aoross the terminals of the secondary coil 
and gradually 


diminished, until it 
is finally short cir- - 
cuited ; in this cage 
тө пр of 
е primary coil is 
very small, so that 
it may be 
circuited also, 
leaving the bus bars 
directly connected 
with the main cable. 
The main fuse- 
board, which is 
pace opposite the 
ank ot trans- 
formers, is shown in 
one of our illus- 
together 


— — — 


rings—one for the 

"red," and one for the“ blue" phase—with disconnecting 
pieces at intervals. The fuseboard consists of com- 
ts com of marble slabs partly surrounding 


. the fuses, which are duplex, and are constructed after 


Mr. Mordey's pattern—fine wires stretched іп a 


glass 


^ tube, partly filled with sand; although the sand to a great 


extent destroys the aro at the moment of fusion, that 


10,000-vo_t Еовеволво лир Mars DISCHARGER GEAR. 


the inner conductor to the charging transformer by a 
connecting bar, and to switch the transformer into connection 
with the bus bar, the secondary coil being on open oirauit. 
A load is then gradually thrown on the secondary by means 
of the levers seen in the foreground of our view of the fuse- 
board, with which the water resistance in the room below is 
slowly cut out; 
when the resistance 
in the secondary is 
reduced to a mini- 
mum, the trans- 
former is almost 
поп-іпд пойте in 
„ effect, and the bus 
bar is practicall 
direct-connec 
with the main. 
Finally aconnecting 
bar is inserted into 
the terminals of the 
bus bar and maip, 
and the transformer 
connections are 
broken, leaving the 
bus bar in direct 
communication 
with the main, as 
in the case of 1 R 
and 2 B in the 
adjoining figure. 
As stated above, 
there are five main 
cables, made by the 
British Insulated 
Wire Oompany, 
Limited, on their 
usual paper insulated and lead-covered pattern. Each cable 
consists of two concentric stranded conductors. We may note 
here that with & two-phase transmission system any cable 
may be used for either paes; the two phases are entirely 
independent, and the whole of the existing single-phase net- 
work can be utilised just as it stands, while the outer can be 
earthed with safety and advantage; whereas on the three- 
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phase system each main must have three cores, insulated four additional transformers of the same size and make, 
from one another and from earth; a breakdown in anyone and 20 of 50 Kw. each, are at b on order. 
phase involves all three, and owing to the inter-depsndenoe of A special type of disconnecting box, designed by Mr. 
the phases, balancing difficulties are even 
more troublesome than with a “three-wire” ee 
system. It will be seen, therefore, that the | 
Metropolitan Company was well advised in - 
adopting a two-phase system, which, as the 
company justly claims, will * work in con- 
junction with all known systems of supply," 
whether alternating or, with rotary oon- 
verters, direct. | 
The cables are laid in а five- way cast-iron con- EE | TP 
duit, 20 inches x 6 inches, which is capable of / 
accommodating five additional cables when re- J Р 
quired. The conduit ів laid under the towing 0 p; Diy n 
path of the Grand Junction canal as far , y | | 
as Amberley Road sub-station. Up to this | h | | 
point the cross-section of each conductor is i 
0`2516 square inch, from Amberley Road | 
to N orfolk Crescent Mews sub-station it | | 
is 01909 square inch, and from there to D р 9 Uh m 
Rathbone Place it is 0:0973 square inch. ess cai CM | 
At the sub-stations, step-down trans- | Е я, $ PE 
formers of 100 Kw. each are installed to . ! 
‘the number of 30. These are, like the 
ED ue transformers, of the Berry type, 
y 
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made by the British Electric гала 
vies оош Eom t b S0 ттн SWITCHBOARD ғов Extra Нон Tension Marss IN BUP-STATION 

they are 2 feet 2 inches in diameter and NP : 

4 feet high, and weigh about 25 owt. each. The mid-point Partridge for use on the 10,000-volt mains, is shown in one 
of the secondary winding is earthed, and no earth shields о our views, which is practically self-explanatory. The 
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GENEBAL ARRANGEMENT OF Ехтва Hian TENSION APPARATUS IN SUB-STATION. 


or other devices are used; part of the winding is connected insulating material is chiefly ebonite, special care being 
with a regulating switch giving а range of 120 volts in 12 taken to thoroughly protect the inner conductor; the lower 
| part of the box is filled with oil. 
| | Detailed drawings are also given of the 
high pressure switch gear used in the шаш 
and sub - stations, also designed by Mr. 
Partridge, and which we have _ briefly 
described in connection with the step-up 
transformers. The oonstraction of the 
switch is well seen in the figures. The 
insulation here also is chiefly of ebonite, 
with deeply corrugated surface to reduce 
surface leakage, and a long steel spring X 
provided to take the spark on opening 
the switch. Au ammeter in the high 
Side elevation. | Section at x Y and A B. pressure circuit is mounted on the switch, 
Disoonnxorm Box. a8 shown, being supported entirely by the 
| conductors. It will be noticed that the 
steps, Intermediate points are connected with a choking low pressure switch, which is operated together with the 
coil, so as neither to break the circuit nor to short circuit, high pressure switch, is of the double-pole type, and colo 
the transformer coils when operating the switch. Thirty- before the latter; it is provided with carbon breaking 


Vol. 46 No. 1467, APRIL 6, 1900.] 


THE ELECTRICAL REVIEW. 


561 


The arrangement of the controlling gear in a sub-station 
forms the subject of another of our views; the type of 


A 


M i 
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taken that the lamps are alight when the connection is made, 
it is impossible to couple the spare cable to the wrong phase 
at the sub-station, for the test plug, k, is in the way of the 
bar connector, F, used for this purpose. The inner con- 
ductors alone are brought on the board, the outers being 
joined to a common earth bar at the bottom of the 


dard. 

It will be obvious, from the foregoing desoription and 
illustrations, that the great principle underlying the whole 
of the system is reliability’ By the irony of fate, the 


Exrasa Hiron Taxsion Bwrrcm Сил. 


A, those to London to the bottom row, E E, and the sub- 
station bus bars to the two outermost terminals at the to 
c o, which it will be seen can be coupled to either or bo 
of the two Willesden terminals on their respective panels. 
Tbe bus bar leads pass through fuse and switch gear, which 
is sufficiently clear in one of the figures. 

A small “safety” transformer is provided for use when 
the spare cable is to be coupled to either side of the system. 
This is connected, one pole of the primary to the middle 


PAR 


LSOENX 


` lato in delivery 


elaborate precautions taken to ensure safety were of no avail 
last December; for the contractors who carried ont the 
ironwork of the buildings and the steam piping Were во 

that they kept back the whole of the 
work, and Willesden could not relieve the overburdened 


Mar o» тни Оомрлит'в ABBA AND Кости or Mams. 


terminal, B, at the top of the centre panel, the other pole 
to the two small terminals, 11, on the same panel. The 
spare cable having been connected up at Willesden, a con- 
nector is inserted into the small terminals on one side of the 
board at the eub-station, say the blue, as at K in the figure ; 
if the spare cable is connected to the blue phase at Willesden 
there is no ‘appreciable current through the transformer, but 
should it have been connected with the red phase, the trans- 
former forms а connection between the two phases, and the 
lamps light up. It is clear from the diagram that if care is 


all that is over ; the new order of things is firmly eatablished, 
ч we отето doubt d gn in future 5 
etropoli ompany wi synonymous wi ty 
and ‘reliability of Ы The plans were prepared to the 
designs and the plant constructed to the specifications of Mr. 
Frank Bailey, M. Inst. O. E., whose ripe experience, gathered 
during his long conneotion with the Metropolitan and 
Ойу of London Companies, enabled him to foresee every 
ble source of trouble and to provide for its antidote. 
he works were constructed under the superintendence of Mr. 
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R. В. Todd, now chief engineer to the company, and were 
completed with the assistance of Mr. О. A. Holbrow. 

To these gentlemen, who sfforded us every facility for the 
preparation of this article, as well as to certain of the con- 
tractors, we tender our best thanks for their kind assistance. 


THE ELECTRIC LIGHTING OF 
ST. PETERSBURG. 


IN the last two years the use of electricity has increased to 
a great extent in St. Petersburg, three companies havin 
erected stations, namely, Siemens & Halske, Helioe, a 
Electricité et Hydraulique de Charleroi; below is given а 
description of the last-named company’s central station and 
network. 

CENTRAL STATION. 


This covers about 8,900 square metres at the corner of the 
Fontanka Canal and Vvedensky Oanal. The Fontanka is 
the principal means of navigation across the city ; this greatly 
facilitates the trangport of coal. The enormous quantity of 
water necessary for condensation (1,700 cubic metres per 
hour at fall load) is taken directly from the canal. As 
regards situation, it is in the proximity of the commercial 
districts, viz., Gorochovaja, Nevsky Pros., Vosnesensky, 
Sadovaja, &c., these places being near the centre of the city 
on the south side of the River Neva (see plan of St. Peters- 


burg). 

Ts station is divided into two parte, one for boilers and 
the other for the alternators and engines; the former occupies 
space to the extent of 66 metres by 22, and the latter 66 
metres by 24. Both are entirely separate, a brick wall 


| ST. PETERSBURG ALTERNATORS. 
TRENCHING A? ST. PETERSBURG. а 


r ' Owing to the annual rise of the canal, 
EF] T ER ENS the boiler house is reised 1:20 metres above 
m the level of the engine house, whioh is itaelf 
3 3 metres above high water mark. 
E There are four chimney stacks, the in- 
ternal diameter of each being 3:20 metres 
at the base, and their height from the 
| ground 47 metres. mM 
ubs boiler house is built to house 24 
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„ сабит ' boilers, of which 19 are actually erected. 
i A "ATSIO P > - They were supplied by Fitzner and Gam 
FAY етт: Ж „ of Sosnovice (Russia), and are of the 
ie. [me 5 ч ri multitubular type; they have 
« Е S r Heating surface 265 m? 
_ cum Бе : Firing 420 m 
REL rix ver Number of tubes 156 
EE, mo Length cf tubes 5 50 m 
0 EE сы Steam pressure 12 atmospheres. 
2 — — The water and steam reservoir is formed 


of two cylinders of 1 metre diameter and 
5°90 metres in length, joined at the top by 
а rom р of 1°10 metres diameter in 
communication with the bank of small 


ipes. 
i The outlet is at the middle of the longi- 
tudinal reservoirs, and the feed pipe at the 


rear. 

Each is fitted with an automatic stoker, 
distributing the coal on very inclined fire 
bars, At the bottom of these is a fire- 
proof bricked arch, so mixing up and burn- 
ing completely all gas producta. This gives 
very satisfactory resulta, Newcastle coal 
being used in preference to Oardiff, which 
is generally used in electrical stations. The 
cinders are taken away underneath by 
means of trolleys run on rails, 


' 5 ML чк — | ENGINE HOUSE. 

CABLE LAYING AT ST. PETERSBURG. | Р This is built to take 20 steam sets, 
| | 14 being actually erected, 

k The machines are ranged on each side, with the alterna- 

tors towards the centre gangway. At the farther end from 


reaching right to the roof, so preven all coal dust from 
getting to the machines, ' Р ш | | 
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the main entrance, on an elevated platform, is the switch- 
board, raised 3 metres from the ground, the platform itself 
being 5 metres in width, extending the whole width from 
wall to wall. Two more platforms run the whole о 
the station on a level with the cylinder tops, with a bridge 
tapped off for each, so as to allow for the facility of lubri- 
cating purposes. At each end of the switchboard is an 
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Sr PETERSBURG Evecrric LIGHTING STATION. 


office, one for the chief engineer, and the other for his 
assistants. | 

: А 10-ton travelling overhead crane, of 24 metres in width, 
runs the whole length, and is worked by hand. 

Under the engine room floor the space between the steam 
set foundations is utijised for steam and drain pipes, and 
readily accessible, . | 
a А ENGINES. | 


« Each is 500-H.P. effective, but is usually worked at 400 H.P. ` 


Nos. 1, 3, 5, 7. and 9 were built by Sacheenberg de Roeslan 
"dict the others (2, 4, 6, 8, 10, 11, 12, 18 and 14) were 
05 у by the Maschinenhan-Actienge-Sellschaft де 

urn e a . 

These two types are much alike, and only differ in detail 
of construction. They are vertical triple expansion, of the 
* drum stick" style. When tested they consumed 5'5 kilo- 
grammes of steam per horse per hour, taking into acoount 
condensing. | 

Below are given the chief features of the Nurnberg 
engine :— | 


Diameter of high pressure cylinder 450 mm 
Diameter of intermediate pressure 715 „ 
Diameter of low pressure 1, " 
Diameter of shaft ... 220 „ 
Diameter of fly- wheel 3,000 „ 

Weight of fly-wheel 2,700 kg. 

Initia] pressure 11°56 atmospheres, 
Loss at full 4:5 per cent. 
Piston stroke 550 mm. 
Revolutions... 142. 


A substantially built governor acts on the feed of the high 
ressure cylinder, which is commanded by a valve of the 
ider type; for the other two oylinders they have the simple 


equilibriam pen 
Each ine has its own particular condenser; thie gives 
important 3 in point of view of the running and 
patting in step. The air pump is worked from the cross- 

the intermediate, and is situated below the engine 
room floor. In case of necessity a valve is provided for ex- 
hausting to atmosphere. 

The cylinders are jacketed. All moving parte receive oil 
by a system of pipes emanating from a general reservoir. 
Pump greasers do the lubricating of the cylinders. 

The working of these engi 


is very easy, the in 
motion being easily aooessible during running, ы git sa? 


— 


descent lamps lighting up everything clearly. 
+ ALTERNATORS, 
The alternators were furnished by Brown, Boveri & Cie., 


of Baden, and give a normal output of 175 amperes at 200 
volta, and at a periodicity of 42:5 per second. 

They are coupled direct on the engine shaft. 

The stationary armature comprises a laminated iron ring, 
ierced with slots, in which are xed the induction coils. The 
minations are divided into five sections, leaving between 

them grooves of + centimetre for ventilation. They are held 
firmly by built-in bolsters. The two halves 

are supported by pieces which rest on the 

foundation, presenting a considerable binding 

surface (about 1 metre by 2°25). The sup- 

porting of the circular ring is «ff:cted by а 

double spider, formed of six spokes radiating 

'-| from collars on the ing. 

The inductive circuit comprises 96 coils, 
formed of seven turns each, and connected 
in series. The conductors are insulated in 
micanite tubes. 

The movable part of the alternator is formed 

i of а fly-wheel of two pieces, on which are 
mm mounted the 36 pole-piecea, These are wound 
| on bronze bobbins. They are each formed 
| of four layers of 82 turns of wire. They 
| (24) E  reoeive current from brushes in contact with 
u 12 Æ] 'two collecting rings. The polar pieces are 
of soft iron. 

| Each alternator has its own exciter 
mounted on the engine and alternator shaft, 
and gives a normal exciting current of 45 

amperes at 200 volta. 


(To be continued.) 


NEW WIRE FOR TROLLEY AND OTHER 
| PURPOSES. 


: By Е. 2. MAGUIRE. 


WiTH the ever increasing use of the telephone, telegraph, and 
trolley the need of a material able to stand under all sorts of 
trying conditions, to endure extraordinary strains without 


yielding, has become apparent to many engineers. Up to 


the present time hard-drawing copper and composite wires of 
copper and steel have been the main reliance in practice. 
Poono-electric wire has been recently brought forward as an 
improvement by the concern which first made and gave hard- 
drawn oopper its name. There is not any method of 
hardening pure copper more effective than the prooess of 
hard drawing, and Phono-Electric wire is offered as being 
capable of standing greater strains and possessing other pro 
ies new and desirable to engineers. 
The following testa show the fundamental properties of 
wire :— 
TABLE I.—TENAOCITY AND ELECTRICAL PROPERTIES OF 
PHONO-ELECTRIO WIRE. 


Resistance per 


Tensile 
Number | А Вгеакіп : 
зан, | — o E NE Ls 
gne | , pound. square inch. ohms 76° F, 
0000 460 11,460 68,780 12 
000 4096 9,140 69,180 1518 
00 3648 7,400 70,620 1929 
0 3249 6,300 75 830 "2423 
1 289 ·9 | 5.250 79,670 3077 
2 257:6 4,180 80,000 ‘3868 
3 | 9194 | 3.960 81,080 4878 
4 204'3 2,700 | 81,150 ‘6150 
5 1819 2.080 81,190 775 
8 162 1.680 81,280 977¹ 
7 1443 1,950 82,980 1233 
8 128:5 1,075 82,700 1:555 
9 1144 850 82,460 1:961 
10 101 9 685 83,810 9 472 
11 | 90°74 645 | 84,060 3 109 
12 | 80:81 420 | 83,0 3:932 
13 71:96 940 | 390 4957 
„ f4 | 6498 270 | 83,710 6-251 
5 | 68707 220 35.210 7 86 
16 5082 180 ‚500 981 
17 45 28 135 84,670 126 
107 | 84,800 15 95 
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These resulta indicate the new wire to be more than twice 
as strong as annealed co and nearly 50 per cent. stronger 
than hard-drawn copper. It is also claimed that the good 

ies are ent. 

The stre of hard-drawn copper is only skin deep, and 
once the skin is injured, as is the case frequently in trolley 
nse, &c., the great value of the wire is gone, use the 
interior of the wire is soft copper. The hardened skin 
is z of an inch, and it is claimed that most of the 
value is in the outer half of this layer. In proof of the facts 
stated, Table II. represents the resulta of chemically remov- 
ing successive strata from the surface of hard-drawn copper 
trolley wire and measuring the tensile strength of the remain- 
ing core. Samples of Phono-Electrio wire were treated in a 
similar manner to eliminate from it any characteristics 


which might be charged to mechanical treatment during 
drawing, and then tested. 


The results are as follows :— 


practicable. The samples were then carefully measured as to 
their tensile strength. 


TABLE 1V.— WEAKENING OF WIRES BY ARCING. 


E 5 
umbers Y | п 
Wire B. and 8. еше strength. after arcing. 
uge. ; Pounds per Pounds per 


square inch. square inch. 


It is also claimed that Phono-Electric wire will remist 


weather, salt-f and the action of corrosive fumes far 
better than -drawn copper, aud the makers invite the 


most rigid teats on the part of engineers, 


TABLE II.—SxiN Errect DGE To HARD-DRAwWINGd Copper WIRE. 


| Original 
and di&meter 
| Bharpe Mils. 
| gauge, БЫ 
| 
ire ee | 00 365 ! 19 5 
Hard - dran copper - | 
Pounds ware inch 52,000 51,400 
Phono- | 
Pounds per square inch ... | 73,500 | 73,500 


Thickness of skin removed in mils. from hard-drawn copper 


and Phono-Electric wires of same size. 


175 22-5 
| | | 
| 48,500 41,500 36,725 34,500 34,600 . $4,600 
| 73,500 | 73460 73,480 . 73500 | 79490 | 73480 


This table indicates that removing z inch of the surface 
of hard-drawn co wire noticeably lowers the tensile 
strength, while „y inch below the surface there is practically 
nothing left but soft copper. 


The following table shows a comparison between the 
electric limita of hard-drawn copper the Phono-Electric 


, wire ;— 


TABLE III.—ELASTIC LIMIT. 


Tensil Elasti 
Wir ary | Diameter streng th: limit. 
е: 8 8 e. in mile. | Pounds per | Pounds per 
gaug | square inch. | square inch. 
м M 
Hard-dm vn copper! 00 | 8 | 52000 | 41,775 
Phono-Electric ... 00 36 «8 73,500 57,860 
-drawn copper 0 324°9 54,000 39,645 
Phono-Blectric ... 0 3249 76,600 65,195 


In electric railway work the trolley wire not only has to 
stand the mechanical strain of friction and hard pounding, 
but it constantly happens that the passage of the trolley 
wheel is accompanied by small electric arca set up between 
wheel and wire. These burn and roughen the surfaces, to 
that the action quickly goes from to worse. It both 
burns and scars the trolley wire, and anneals parts of iis 
surface. If the wire is ordinary hard-drawn copper, 
the hardened skin is destroyed, and the wire thus 
weakened, rapidly succumbs. is is the secret of 
the frequent breaking of trolley wires at curves where there 
is heavy surface arcing being often established by the flange 
of the trolley wheel. It is claimed that Phono-Eleotrio wire 
is free from this serious difficulty for two reasons—it does 
not maintain an aro readily, and it does not anneal. Ita 
fusing point being high and also free from constituents 
easily vaporised, it does not furnish enough metallic vapour 
to keep an are going. 

Some special experiments with hard-drawn copper and 


* Phono-Electric”’ wire were carried out to show the anneal- - 


ing effect of arcing. Samples of No. 00 and No. O wire of 
each kind were 
minutes to brief arcin x m the surface, with the voltage 
kept constant, and all the samples treated alike as nearly as 


10 times during the space of 20 


CURRENT SPECIFICATIONS. 


IV.—NORTHUMBERGAND OOUNTY ASYLUM ELEOTBIO 
LIGHTING. 


SUMMARY. 


System.—T wo-wire with 200-volt glow lamps. 

Type of Botlers.—Lancashire t 

Size and Number of Boilers.—T wo, each to be 28 feet long 
and 6 feet 9 inches diameter. | 

Output of Steam Dynamos.—20 KW., alternative offers being 
invited for 24-Kw sets. 

Number and Type of Steam Dynamos.—Three sets, each 
to give 20 Kw. 200 volts with 110 lbs. steam pressure 
working non-condensing with a back JH gend not exoeeding 
5 Ibs. square inch. Type and speed of engine optional. 

Output of Battery.—110 each with a normal dis- 
charge of 45 am for 9 hours, or 150 amperes for 2 hours 
without terminal voltage falling below 1°8 volts. 

. Output of Motor  Booster.— One motor booster to be 
supplied, output 50 amperes at from 10 to 80 volts, speed not 
to exosed 1,000 revolutions per minute. 

Total Number of Lamps to be Wired.—1,066 points on 
assumption that all are 16 с.р. 

Conditions of Wiring.—To be in accordance with the 
Wiring Rules issued by the Institution of Electrical Engi- 
neers, July, 1897. 

Time of Completion.—To be stated by tenderera. 

Penalty for Late Delivery.—£5 рег day. 

Stipulations as io Wages paid to Workmen.—None. 

Stipulations as to Removal of Foremen.—U nsatisfactory, 
see comments, _ | 
Arbitration. —U nsatisfactory—see commenta, 

Date for Receipt of Tenders.—April 16tb, 1900. 


This specification has been prepared by Mr. A. A. Oam 
bell Swinton, M. I. O. E., and is the first dealt with in ^ 
series where a complete electrio lighting 


= 
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required. One price has to be given for the whole of the 
work, and the contractor mast take undivided responsibility 
for the satisfactory completion of the entire undertaking. 

There are in all 1,066 pointa in the various buildings to 
wire, and although a number of these will probably be of 
8 c P. size, the wiring is to be suitable for 16 с.р. lam 
throughout. We consider this a wise precaution, and as the 
lamp voltage is 200 volta, except in the feeder and sub-feeder 
mains, the sizes of the distributing wires will not be unduly 
increased,as in many cases where wiring is arranged for 8 С.Р. 
200-volt lamps the sizes of the conductors are determined by 
the minimum sizes advisable for mechanical reasons rather 
than by drop iu voltage considerations. 

All contractors ‘who are desirous of uniformity in wiring 
requirements will be glad to note that by paragraph 6 in 
the general conditions :— 

The whole of the work, plant, and a tus to be of the best and 
most substantial description and bəst finish; to comply in all 
respects with the rales of the fire insurance offices with which the 
buildings are insured, and with the general rules for wiring of the 
Institution of Electrical Engineers, issued July, 1897, and must be 
carried ont in all respects to the satisfaction of the engineer. 


To secure the due care and protection of the patients who may be 
under treatment in the said asylum during the progress of the work, 
the contractor, his servants and workmen, shall pay strict attention 
superintendent of the mid asylum may lay down during the progres 
su asylum may lay down progress 
of the work as to access or ingress anà egress to or from any portions 
of the asylum buildings and premises used or ccoupied by or ia which 
patients may be employed, and the contractor shall, on the requisition 
ín writing of the said medical superintendent of the asylum, forthwith 
discharge any workman, servant, or labourer pp a by him wi 
reason assigned, and shall not again employ рика on the work 
except with the consent of the Committee of Visitors, testified in 
writing, under the hand of the clerk of such committee. 


The power to demand the discharge of any workman with- | 


out assigning any reason for so doing, is not, we consider, 


fair, and we advise that exception be taken to this when . 


tendering. | 
In Olause 12 the engineer claims power not only to demand 


the removal and discharge of any workman or foreman, but, 


under certain circumstances, the right to engage other work- 
men or men, who shall be consid 
The clause reads thus :—  — - 


The contractor 


incipal foreman or superintendent) shall constantly attend at the 
works during work hours until the works And 


This power might be used in а very unfair manner, and is 
а direct infringement of the right of private contract on the 
part alike of contractor and employó, The principle in- 
volved should be protested against, but waiving that point 
for the moment, the allowance of 12 hours to the contractor 
in their busy time to find a foreman who shall be acceptable 
to the engineer, will appeal to all as exceedingly unjust. 


the contractor’s servants. · 


It will be noticed that in Olause 12 the phrase “whose 
requisition shall be final,” used in relation to the engineer, 
occurs twice. The same absolute power is demanded in 
роса other places, partioularly in Оіапве 16, where we 

nd :— 


It the engineer, whoss decision shall be final, shall consider any part 
of the works to have been executed otherwise than in the most work- 
manlike manner, or than in accordance with the terms hereof, the 
contractor will, upon being required to do so by the engineer, forth- 
with pull down and remove the same and will substitute other works 
therefore to the satisfaction of the engineer, and if the contractor 
shall fail within such time as the engineer may think reasonable to 
carry out such pulling down, removal and substitution, the engineer 
m loy other workmen so to do, and the costs thereby incurred 
shall be by the contractor. | 


And in Ње final arbitration clause, these points are ex 
pressly withdrawn from its operation, so that for practical 
purposes the engineer is counsel for his employer and judge 
of his own case at the same time. The so-called arbitration 
clause is worded as below, and we strongly recommend that 
tenderers propose to substitute for it the usual standard 
clause, where ali matters of possible dispute are held to be 
subject to submission to its ruling. 

If any dispute or difference shall arise between the committee or 
the en and the contractor upon any point or matter concerning 
or arising out of these presents, not being a point or matter upon or as 
to which the decision, requisition, direction, or certificate of the engineer ts 
hereinbefore declared to be final, euch difference or dispute shall be 


determined by an ampire to ba mutually upon between 
the committee and the contractor, or should no um be matually 
upon within a week after either party s be required in 


In conclusion, we think that a rather invidious distino- 
tion is made in the following sentences which form part of 
Clause 20 dealing with penalty :— 

Provided also that in casb at any time during the progress of the 
works avy part thereof shall be damaged by fire, or there shall be a 
general strike of workmen affecting any of the electrical or engineering 
trades, as distinguished from a strike of workmen against the contractor 
or any person employed on the works, the contractor shall be allowed 
sach further time for the completion of the works as the engineer 
shall certify to be fair and reasonable, and there shall be а оо 
responding postponement of the day at which the said damage of £6 
per day would have otherwise commenced. 


A Vacuum Electroscope.—It is a matter of considerable 
interest, from a theoretical point of view, to ascertain the 
nature of electrostatic actions in an absolute vacuam. With 
the improved apparatus now available, a much more perfect 
vacuum can be produced than was the case some years ago. 


Pflaum (Ann. der Physik, £c., p. 290, 1900) has constructed 
- an. electroscope in which the leaves were of aluminium foil 


and were enclosed in a pear-shaped glass bulb exhausted to 
a very high vaonum. The vacuum was by no means perfect, 
bat was safficiently good to show that a vacuum is probably 
a perfect insulator, and all electrostatic effecta take place, 
though in an intensified degree. Two platinum wires were 
f into the lower part of the bulb, between the ends of 
which was a spark gap of 0:4 mm. When a discharge 
was sent between these two wires from a 40 mm. induc- 
tion coil, the leaves of the electrosoope were violently 
affected. If an electrified body is brought near the knob of 
the electroscope, the leaves diverge as in the ordinary electro- 
scope, but when the body is removed the leaves come together, 
and then permanently diverge. The final effect is considered 
to be due to negative electricity discharged from the leaves 
on to the inner wall of the tube. If electric oscillations are 
produced in the neighbourhood of the electroscope, the leaves 
are thrown into violent vibration. If the oscillations are 
produced by an induction coil or a Tesla coil, the vibrations 
gradually pass into a permanent divergence. In the first 
case the permanent о is of the same sign as the first 
discharge of the coil; in the second case, the sign of the 
charge is negative when the Tesla coil is near the electro- 
soope, and positive when the ооп is distant. 
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THE ELECTRICAL EQUIPMENT OF SHIPS 
OF WAR.* | 


WHATEVER may be said of the War Office, it will scarcely 
be doubted that the Admiralty deserves the thanks of the 
nation during theee troublous times, inasmuch as the 
unceasing care which it has bestowed проп the Navy of late 
years has brought about euch a condition of efficiency and 
readiness, that foreign nations who wish England ill have 
been obliged to pause, however desirous they may have 
been of taking advantage of her present difficulties in South 
Africa, The nation bas demanded a good Navy, and the 
Naval authorities having formulated their requirementa, have 
laid the vast engineering experience of the country under 
‘tribute to meet these requirements, and with the most 

tifying resnlta; for to-day the English Navy is not onl 
the most formidable in the world, but the methods follow 
in its development constitute a guide and pattern to all other 
navies, -.. : 

Scarcely any branch of science has contributed more to the 
efficiency of our Navy in recent years than electrical engi- 
neering. The shipbuilders, the engineers, and the ordnance 
contractors are indebted to electricity to an extent that is 
difficult to estimate. So much has been accomplished that a 
modern ship of war is really a compendium of almost all 
that has been accomplished in the application of electricity 


"r 


from lighting 'and power distribution to the uss of the 
Röntgen rays; yet though so much has already. been done, 
certain developments are imminent, which, in many depart- 
ments, quite overshadow present-day practice. In view of 
this, Mr. O. E. Grove read last night an exhaustive per on 
the general electrical equipment of men-of-war, which covered 
the ош most thoroughly, and will constitute a reference 
on the subject for some time to come. The per will com- 
prise some 72 pages of the Proceedings, and is fully illus- 
trated; we are obliged therefore to resort to the following 
condensation :— i 


РАЕТ I.—GENERAL EQUIPMENT, 
Dynamos. 


. The history of the dynamo on board a man-of-war dates 
from 1876, when a Wilde alternate current magneto-machine, 
belt-driven, was installed to work а searchlight projector, 
Then came the continuous current Gramme machine, which 
was superseded in due course by the two-pole dram-wound 
direct-coupled compound steam dynamo, which, until about 
1895, was the standard in our Navy. 


_ * Condensed from a гова by Mr. О. E. Grove at the Institu- 
(ion of Electrical — April БЫ, “rors at the Institu 


The size of unit varies by E of 100 amperes from 
the machine of 600 amperes now. used in all modern battle- 


5 р 


is becomin 
increasingly inconvenient. The standard speed for all siz 


of the machine shall not exoeed 80° F. above that of the 
surrounding atmosphere. ‚ 
Ironclad machines аге often ора owing to disturb- 
ances of the com readings which have been observed to 
be due to the direct influence of the dynamos, This has 
entailed difficulties in designing to а minimum weight and 
in providing adequate ventilation. In figs, 1 and 2 is shown 
such a ine, designed by Mr. Grove, in which 
ventilation is secured by the device of coring slots through 
bottom, sides, and ends of the magnet castin 

The ironclad type is now being su by an open 
four or six-pole machine, which, on the whole, provides the 


Fias. 1 лир 2.—Inoncran Dynamo (THamxs [mon wORks). 


beat combination of good ventilation, minimum} external 
leakage, and accessibility of pee. Fig. 8 shows a recent 
600-ampere Admiralty set by Mesars. W. Н, Allen & Co. 
Steam engines of the open type are usually employed for 
dynamo driving, and must be of strong construction, as they 
have to work with the high-pressure steam from Belleville 
boilers (275—300 lbs. per square inch), though with cylinder 
areas large enongh to permit their nominal full output at 
150—200 lbs. pressure. Other essentials are ample bearing 
surfaces, thorongh lubrication, and ability to get rid of the 
large volumes of water which come on with the steam when 
auxiliaries on the same range of steam pipes are started. 


Switchboards, 


The standard British Admiralty pattern switchboard 
congiste of a slate or slates carrying horizontally upon them 
а series of omnibus bars connected severally with the positive 
and negative terminals of. the dynamos, and bridging over 
these a series of vertical slotted bars leading through fuses 
to the circuits, and carrying sliding contact plugs, which 
can be down so ав to make contact on the top and 
sides of the omnibus bars, being locked in the **on " position 
by a spring handle, and maintained in the off position 
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by the action of an internal ing, which also gives a 
quick break. All the current- g parts are on its face, 
and it is fairly Pup eru ; but the method of making contact 
leaves much to be desired, and the switch parts consist of а 
number of components, which give complexity and add to 
the cost of maintenance. 

In other navies and in many ocean'liners parallel working 


Sessile 


by all the dynamos. The field terminals of the machines 
are brought to theswitchboard, where they may be connected 
either for self or separate excitation. Equaliser switches are 
fitted on а separate panel in another part of the room. From 
the main board feeders are run to these three-wire main dis- 
tributing boards, located respectively forward, aft and amid- 
ships, from which the several power, searchlight and light- 
| ing circuits are run. Each of these boards 
reoeives from the main generator board five 
cablee—a pair of “outers” for lighting, a 
similar variu power and & common neutral. 
Four sub-distribution boards for groups of 
motors are supplied from the main distribu- 
tion boards. A circuit breaker and a short- 
circuiting switch for the series winding are 
carried by each generator on the terminal 
board from which its main cables are led. 
Although the electrical рга involved 
in this scheme seem in the main right, the 
multiplication of switchboards is not a good 
feature for installations on board a ahip. 


(To be continued.) 


REVIEW. 


Lubrication and Lubricants. By LEONARD 
ArcHBUTT and Б. Mountrorp DEELEY. 
London : Charles Griffin & Co. 1900. 


The authors of this book are both - 
tical men on the Midland Railway, and have 
produced a very useful and valuable book, 
though there are many practical points left 
unoonsidered.: Thus, not a dozen lines are 
given to the question of emulsions, whereas 
we are gure many practical engineers must 
have experienced the lack of some explana- 
tion of this phenomenon. 

The whole question of lubrication has been 
entirely changed since the introduction of 
mineral oils. These oils are cheap, and 
they are not liable to acidity if properly 
washed after refining ; but, at the same time, 
they have a certain lack of body or of the 
quality best rendered by the term greasinese, 
and undoubtedly are not so efficient, as 
lubricants, as are many animal and vegetable 
oils. The trouble with oils generally is that 
in the oil trade, the whole treatment and re- 
fining of oils and the manufacture of greases 
are a curious compound of scientific chemical 

knowledge and trade secrets of the kind 

which enables a seller, if he have once 
found a suitable oil mixture to fulfil a special 
service, to demand a double price for the 
mixture cf a couple of oils in themselves 
oheap. 
Oils are so difficult to distinguish by anyone 
not specially experienced in them, that these 
soret arta and hidden mysteries rarely beoome 
known to ordinary users, and only to them 
after careful trial and striot examination. 
Even the pu ie chemist of experience 
often finds it difficult to determine what an 
oil really is. Blowing, deblooming, and other 
operations are performed on oils, which are 
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is now in successfal operation; this is a distinct advance 
upon our position. As an example, the U.S. Navy standard 
switchboard is shown in fig. 4, with its dynamo bars vertical 
and circuit connections horizontal. The Kearsage and 
‘Kentucky, which are fitted with this switchboard, carry 
seven 50-Kw. dynamos each. Each dynamo bar is sur- 
mounted by its ammeter and main throw-over switch. A 
panel at one end contains the instruments used in common 


caused thereby to assume different degrees of 
viscosity, and to assume a complexion foreign 
to them. These variations are almost 
entirely made for purposes of adulteration, and not because 
the user of the oil may obtain a benefit; the oil trade gene- 
rally suffers in reputation thereby, and the oil traveller is 
looked upon as a nuisance. In the book before us very full 
information is 1 8 upon every possible oil, with s 
of -specific gravity, freezing or setting points, viscosity, &o. 
|. The lack of eilen in mineral oils has naturally led to 
much compounding of these oils with organic oils for the 
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| Кое of enabling films of sufficient stability to be formed. 

he authors state that these thickened oils contain soaps, 
which are supposed to act by increasing the viscosity, but 
may, it is thought, have the same effect on mineral oils as 
upon water, $4, they may cause the formation of thick 
lubricating films instead of thin ones. 

The question of surface tension of liquids exercises a 
marked influenoe on lubrication. Thus oil will always 
shrink away from a heated spot and leave it clean, because it 
is drawn away by the surface tension of the cooler oil films 
surrounding the heated place, any oil present on which will, 


when: heated, lose its tension, and recede to the t of 
greatest tension. Thus defective lubrication ca heat 
may rapidly intensify its own defectiveness. Needless to 


say, the use of mineral oils has caused great changes in 
mechanical engineering, or we should rather say, has per- 
mitted such changes. We need only mention cylinder 
lubrication with high pressure or superheated steam to indi- 
cate the changes wrought by mineral oils, as compared with 
the impossible old tallow, which decom both itself and 
the cast-iron which it professed to lubricate. 

American engineers have noted with surprise that in 
England gun-metal bearings are successful where they fail in 
America. Is not this probably due to the more universal 
use of mineral oils in America? — for, as the authors state, 
white metal enables lubricants to be used which are deficient 


positions, and pud. н of Tower's results, showing the evil 
g at the points of greatest 
whereby an oil can escape from ite duty. The drilled hole 
serves simply as a safety or escape valve, and is a decided 
mistake, but Tower’s resulta do not seem to have found their 
way into practice. Oiling chains and rings are illustrated. 
On the whole this chapter is good, but the subject of oil 
spray chambers is dismissed with very few words, as оова 
it were the simplest matter іп the world to lubricate the 
crank chamber of an enclosed engine, whereas these crank 
chambers have ever been а nuisance, and practical men know 
that extraordi difficulties may be experienced, that 
the e of closed chamber lubrication is not so simple as 
our authors state, and that something more than castor oil 
«= peris oil and water may be required. 
в it not anerror to describe the grease for protecting 
lished steel surfaces ав а mixture of white lead and tallow ? 
not the correct mixture lime and tallow? both for oheap- 
ness and efficiency. | | 
For those who wish to make a real study of lubrication, 
we can recommend, on the whole, no better book than this. 
The authors have made liberal use of the best authorities, 
and have written well and cleerly. 2 
The subject of lubrication is of immense importance. It 
is not one which begins and ends with the price per gallon 


of the oil. It is one very closely connected with the rate of 
i of the ооа! pile, and is, moreover, very closely - 


wrapped up with the bill for repairs. —— 


лл 


CORRESPONDENCE. 


Test of a Ventilating Fan. 


Your issue of 23rd ult. contained the results of a test by 
the San Fan Oompany, and having had opportunities at 
times of testing other fans, interest in the subject led me to 
look into the figures, which appear to be based upon an error 
of observation, either in the quantity of air or in the power 
expended. | | 

At one point, viz., through the fan itself, the air must have 
had a velocity of at least 8,170 feet per minute. This would 
represent a water gange of something like § inch. Suppose 
we take it as } inch, the equivalent resistance is 2°6 Ibs. per 
Square foot, or a total resistance of 73 lbs. over the area of 
the fan circle, so that the work done would be 8,170 x 73, or 


‚ and if the efficiency of the fan were, say, 70 


these makers for amount of profit. 


281,000 foot-pounds per minute. This is equivalent to7 1 р, 
dent., the 
necessary power to drive it would be 10 н.р. This does not 
agree with the amount given as absorbed in the test, which 
was 5 H. P. only, and it с gas as if some important 
error had been overlooked by the experimenter. 


Centrifugal. 
March 27th, 1900. 
[ The point made by our correspondent apperse to us bo 


great in this line, 
and who was acting on behalf of intending buyers. Water 
gaages were placed in the ducts on both feed and delivery 
sides of the fan, but the fall of pressure was found to be very 
slight. To develop 10 н.р. was impossible under tbe cor- 
ditions, as the motor would have been automatically cat ош 
if the power had exceeded 7 H.P.—in which the losses in the 


test, made on a 4 feet fan, gave 20,000 cubic feet of air 
moved per H P. per minute, a still higher figure! 

We probably refer to this subject again shortly ; in 
the meantime, we no opinion one way or the 
other.—Eps. ELEC. Веу.]. 


The Hire-Wire System. 


I am obliged to you for the comments on mine of last 
week concerning the above subject. I need not ae my 
remarks, The points I raised were left untouched. That the 
word “ free " is a misnomer I am willing to admit. I never 


from its name, Tour remarks are beside 
the point. You make a deliberate statement about bous 


wiring. I ask if уоп mind explaining how statement i 


substantiated. Your reply is to the effect that free wiriag 
ія а misnomer. You will pardon me for not seeing the con- 
nection between question and reply. You gratuitously made 
statements calculated to do harm to a system which is largely 
on the increase—which is in most stations, if not in all where 
introduced, having most beneficial results, This is quite 
true. I can, if required, bring opinions of engineers of 
both companies and local bodies who are familiar with “free 
wirers and their ways," and they will not utter ridicnlom 
twaddle about many agreements.” 

That you are in a state of the densest ignorance concert: 
ing this system of work is shown by your que remark 
re fittings. You “ аге curious to know w t the free 
wiring agency makes ont of fittings.” It will doubtless be 
news to you that, in over 75 per oent. of the i d 
“ free” wiring, no fittings whatever are bought by tbe car 
tomer. In cases where there are purchases made, these are 
usually for one or two extra-well furnished rooms; generally 
a drawing-room fitting, a standard lamp, or a hall lamp. Ш 
every case these, when purchased, are bought either from 
manufacturers’ lists or showrooms, and I must refer you to 


Do you know for how many the customer is hound 
by agreement to ni Pesce use the installation? Do yo 
know how much is charged for removing this installation if 
the customer does not further require it? Do you know 
how much profit the Free Wiring Company, whoever ei 


& ` 


may be, make out of begging the customer's gas fittings 
_ selling them for scrap brass ? 


One of your correspondents the other day was talkiog 
about bwin. lead-covered wire. He incidentally sneered si 
the system of the famous B. I. W. Oo. Не talked abont 
solder bases, and advised twin lead-covered rubber ben 
solder bases were not needed, This digression may be 
obscure to you, but allow me in all gravity to inform yu 


. that your paper, Sirs, is very humorous. Some day Í 


yv 
write you a short clear little paper on “ free ” wiring, and II 
give you all ita secrets, and show уоп all its f pres, and 
give you new information to su e the old, and explain 
little things that are not yet clear, and smooth your der 
rugged old cheeks, and ou to believe that no mate 
who does the work, the work being done tends to 


р i oe MEA 
March, 81st, 1900. 


ræ 


r~ — = 


в 


\ 


j 3 a A ee — 


Vol 46. No. 1,167, Арап, 6, 1900.] 


THE ELEOTRICAL REVIEW. 


509 


Gas v. Steam-Driven Central Stations. 


My attention has been called to an article in your paper 
referring to a report of mine relating to King's Lynn, on 
which you comment. If those who have read your article 
wish to know the real facts, I advise their perusing the report 
itself, which was published in extenso in the Lynn Advertiser 
of March 16th, and in the Electrical Engineer of March 23rd. 
This will enable them to be in a position to judge whether I 
was not justified in employing strong expressions, and it 
will also sfford them an opportunity of appreciating the 
impartial spirit in which your article was written. 

| Henry Robinson. 


[Readers of the ELECTRICAL REVIEW will readily appreciate 
that it was quite nnn „as well as impossible, for us to 
spare four or five columns for the publication of the reports 
of the two engineers which we had before us, therefore we 
endeavonred to deal impartially with the matter in our brief 
article. The writer of the above letter does not attempt to 
prove wherein we displayed other than an im spirit. 
Until he does so, there is no occasion for further comm: nt 
on our part.—Eps. ELRO. REv. ] | 


Running Lamps. in Series. 


I have an electrical plant running at 230 volta. | 

Will you kindly inform me through your journal what 
Amount of current I should save by running 75-volt lampe, 
three in series? I have been informed it will effect a good 
saving. 

York, April 2nd, 1900. 

[ While there can be no donbt bnt that low voltage lamps 
are, on the whole, more efficient and durable than those 
made for ү pressures, the difference is so variable that 
it is impossible to give a definite value for the economy due 
to the use of the former. There is, of course, no intrinsic 
advantage in the series as compared with the parallel con- 
neotion—rather the reverse, for (1) if any one lamp fails, all 
three are extinguished ; (2) all three lamps must be in use 
at once, they cannot be turned on singly. We expect our 
correspondent really meant to ask what electrical energy 
(not current) would be saved, and his informant probably 
intended him to understand a saving in leads might be 
effected, but the relative advantages are very evenly 
balanoed, and we would rather be excused from deciding 
between them. —Eps. ELEO. Rzv.] 


Claremont. 


Chimney v. Mechanical Draught. 

With reference to the question of chimney versus mechanical 
draught which is being in your columns, may I 
point out that in Mr. Adams artiole on the subject, which is 
quoted in your issue of March Ror bis one MOM as to the 

roportion of energy necessary to effect the draught is some- 
what affected by there being no time element introduced 
in the caloulation. It is quite true, of course, that under 
the conditions assumed in his article 5,625 foot-pounds of 
work would be done in carrying 25 lbs. of waste gases to the 
top of a chimney 150 feet high with the allowance he makes 
for friction, but when he reduces this to heat units per pound 
of coal burnt, the practical side of the question is somewhat 
lost sight of. Your correspondent, Mr. A. L. Steavenson, 
arrives at a result practically which seems to place mechanical 
draught at a disadvantage. Taking Mr. Steavenson’s figure 
for water evaporation, and applying Mr. Adams’ argument, 
the disadvantage appears to be more marked. 

Mr. Steavenson's boiler burns 154 lbs. coal per minute, 
which should produce nearly 390 Ibs. of waste gases per 
minute requiring energy to the extent of 15:6 x 5,625 or 


87,987 foot-pounds per minute. 
а 


u 

Assnming Mr. Adams figure 0:028 for the efficiency of 

the boiler engine and fan combination, there would be 

required : 
87,287 

0°028 x.33,000 


to ioe mechanical draught for one of Mr. Steavenson’s 
bo i , 


This result of combining Mr. Steavenson’s and Mr. Adams’ 
figures is interesting. | Бит 


= 04:8 H. P. 


Our Patent Laws. 


Your leaderette of 23rd ult. supplies me with an excuse 
for offering a suggestion as to the examination for novelty. 

In America the grant of a pen may be refused on the 
ground that (1) the invention been anticipated, and (2) 
that the apparatus for which a t is required is not 
practicable. In regard to (1), anticipation is often a matter 
of opinion, and an application refused by one examiner 
might have been allowed had it gone before another. The 
patent cases which are tried from time to time in 
the American courts show us that the examination does 
not tee against infringement. As regards (2), the 
question of practicability is one with which the examiners 
are hardly competent to deal, and which occasionally leads 
to injustice, as when the grant of a patent was refused to 
one of the early inventors of alternating current trans- 
oo on the ground that the apparatus was not prac- 
ticable. 

In regard to examination for novelty, the procedure I 
should suggest would be as follows :—The application for 
ү with £1 stamp would be made as at present. 

hen notifying the inventor of the acceptance of hi 9 8 
visional specification, the Patent Office would supply hi 
with the numbers of any previous patents which (во 
far as the examiner could tell from the general description in 
the provisional) relate to a similar invention. The inventor 


. would then examine these parens, and if ho found that they 


were anticipations he would abandon bis application either 
wholly or in such parts as were anticipated. If he decided - 
to proceed he would file his final specification as at present, 
but instead of the present fee of £3, he would pay a first 
fee of £1. With the definite description now before him, 
the examiner would make a second search, and if there were 
clearly no anticipations the inventor would be notified, he 
would then pay the second fee of £2, and the final specifi- 
cation would be accepted and the patent sealed as at present. 

If, however, the examiner found previous patents which 
in his opinion anticipated the invention, the numbers and 
үа would be supplied to the inventor. If the 

ventor considered that he bad been anticipated, he would 
abandon his application at this point, but if he decided that 
this was not the case, he would notify the Patent Office of 
his desire to , would pay the £2 second fee, and the 
patent would be completed in the usual way. This method 
of procedure would save the inventor from wasting time and 
money on things already patented, while at the same time 
he would not be liable to unjust refusal of a patent. The 
question of practicability is one with which I do not consider 
the Patent Office should concern itself. 7 ! 


(laude W. Hin, M.I.E.E. 


„ Pressure upon our space compels us to leave over until 
i week two letters on Wiremen’s Woes. —Eps. ELEC. 
Ev. 


Effect of Electric ht and Incandescent Gas 
Light on the Eyesight.—The following conclusions have 
been arrived at in the Augenkhink of the University of 
Heidelberg with reference to the effect upon the eyesight of 
the electric incandesoent and the gas incandescent light :— 


Neither the electriclight nor the incandescent gas light have any bad 
effect upon the eyes. In the case of electric incandescent lamps any 
sach effect is entirely out of the question. 

Incandescent pepe to more nearly approach the character of 
daylight than the electric light, on the principle that that 
artificial light which has a spectrum most nearly resembling that of 
sunlight is the best, it would appear from this point of view the 
incandescent gas may be given the preference as far as our eyes are 


For the lighting of rooms, especially stch rooms as concert and 
y people saath riods at a time, 
all others from 


F 
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METAL . in March. BILLS BEFORE PARLIAMENTARY 
COPPER. : COMMITTEES. 
n d 1256718 9 12131415 161920 2122 23 28 21282930 i i BERAS 
| MILTON, MOTHERWELL AND Wishaw Traxways. 
79 @ — — Тапа Bill, promoted by the British Thomson-Hlouston Company, am 
78 ES 5 for the time before Mr. Jeffreys’ House of Commons Oomnitin 
T a on Wednesday last week, the opponents the North British Bail. 
78 | TTT way Company and the Oaledonian Railway Company. 
16 |. ee Ep T grs Mr. Batroun Browns, © O., in opening, mid the ВШ proposed to 
DIE EET eee peat incorporate and confer powers upon the ud 
E Pe ИШ ШШ ЕШШ Wishaw Tramway Company to supply a number of growing places in 
т [- HEHEHE] is promote oft TE hed bet engage i nr ender 
n - ERE D BER ER DP RU and there was no doubt as to their financial ability to carry ost 
70 Lees eee eee scheme. All the localities affected wished to have the tramways, The 
G.M.B's street mileage for the trunk line was 61 miles, and for the proposi 
TIN ке ыы AOS ны eee 
° track. tram would worked 8 overbea syetem 
ich. 1 2 5 6 78 9 121341616 1020 2222326 272820307 Samoa and 0 and Label. Test” E 8 
бю г- laced before the ‘Light Hallway Comiiecioners, who owe, 
|!!! | ЕП Ro ht it was one w € to come before Parliament Ths 
TTT local authorities were to have the option of parchase аё the ed 
167 H —H- — eee years for оа сае a 
156 панинин Farther, it was provided in the Bill that one local ty would be 
165 free to act without the others, and purchase the part of the tammy 
154 which was within its jurisdiction. There was also a provision to thi 
163 effect that after a dividend of 4 per cent. had been paid on the 
152 capital of the company, the local authorities were to receive a sha 
151 of any additional profit accruing from the tramway. In the етш 
158 | [1] of the local authority or the company a tramway whid 


Г i | | 
Т1 = 


Hastmas Tramways. 


Оя Monday, Tuesday, Wednesday, and Thursday last week, t 
е Select Committees of the House of Commons, presided over by №. 
ZINC. | Hobson, considered Mr. Murphy's ВШ to provide Hastings with 


Ach. 1 2 5 6 7 8 9 12139415 161920 21 222326 272829 30 CC ˙ d wi opuael ths cae for tn 


LIITT TETTE 


* Vielle Montagne Brand. 


IRON (CLEVELAND). | A great deal of evidence was called in favour of the sheme „ 
ah 125978 9 12191415 161920.21222326 22 % Mr: W. Cooran, МТО о орронноз to the кмш, и 


rejected last year. 
The Committee decided to pass the preamble of the Bill, snd pre 
ceeded to adjust the clauses. | 


AIRDRIE AND CoaTBRIDGB Tramways. 


Тиш Bill, promoted by the New General Traction Company, G 
6 House of Commons Committee on 


worked by electricity throughout the two towns of Airdrie ве 

bridge, but in consequence of the local authority of Ооа? i 
ving its sanction, that part of the Bill relating to Ooatbridge 
latrack out. a What was now before the Committee was a she! 
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for the construction of 23 miles of tramway in the town of Airdrie. 
Publio opinion in Airdrie was unanimously in favour of the scheme. 
The New General Traction Company had a large capital, and had 
y constructed and was the owner of considerable tramway 

in other parts of the United Kingdom. It owned the tram- 

of Man, and had in the 


у 

British Railway e gr who had combined to oppose the 

of competition. Evidence was given in 
support of the Bill by Ex-Provost James Oonnor, of Airdrie, and 
Provost Martin, the latter stating that the promoters of the scheme 
was the New General Traction Oompany, who were acting at the 
request of the Airdrie 

Mr. W row, the engineer to the scheme, said that it was pro- 
posed to work the tramways on the overhead system. 

Mr. Porn having addressed the Committee in opposition to the 
Bill on behalf of the Bill, the Ohairman announced that the Com- 
mittes had decided to pass the preamble on condition that the capital 
was cut down to £45,000. 


LEGAL. 


GOLDBERG v. LIVERPOOL ООВРОВАТТОН. 


Ix the Oourt of Appeal on Tuesday, before the Master of the Rolls, 
Bir Francis Jeune, and Lord Justice Rigby, the case of J. Goldberg 
and Sons, Limited, э. the Mayor, Aldermen and citizens of 

was heard on a by the defendanta from an order of 
the V Nor of the Palatine Ooert of Lancaster. 

Mr. R Q.0., with whom was Mr. Macmorran, Q O., Mr. 
Maberley, and Mr. Rutherford, in opening the case, said the appeal 
was by the defendants from a decision of the Vice-Chanoellor with 

to the right of the Oorporation to put a post for electrical 

covered with a fuse box in a position which the plaintiff said 

was inconvenient to him. The plaintiffs were Goldberg & Sons, 

Limited, who had a wholesale shop in Paradise Street, Liverpool, and 

the defendants were the Oorporation of Liverpool, who owned and 

worked the tramways in the city. They had done юг great many 

but recently they had undertaken the introduction of electric 

in of horse-drawn trams, which had been used hitherto. 

Under Li 
Corporation 


Mr. 
defendants, said there would be an argument as to that. 
ua Justice Riasy: Were there tramlines in Paradise Street 
ore 
; = N WIA 7 аата Ат арнау 
ound а necessary deviation for the purpose of worki electric 
system with safety and convenience. 
Lord Justice Riasy: Then does the Act apply? There does not 
seem to have been any tramways there to adopt? 
Mr. Navinrm: In the interpretation clause of the Act of 1897 the 
expression “the tramways ” includes the parcel, Ages existing and 
constructed and 


worked by the 

procee F355 carrying the currents ыы 
either be supported by centre oles of T sha sony арал Wires 
carried by side posts planted the pavement, or by means of 


ings, and in consi on a nominal rent of 5s. was paid. The span- 

wire system was decided wpon i: Tramways Committee for 

Paradise Street, and a circular was ed to the owners of 

in the street asking for their on to affix rosettes to the build- 
8 пы кошок атое Ши одо о! the 

carb, to see whether, if it was necessary, posts coul 


Tard ice Bi The only in defaul 
ca RIGBY: posts are wanted t of 
mission to fix rosettes. a 
Mr. NavILLE said that was so. In this particular case the engi- 
neers decided that where poles had to be placed in Paradise Btreet, 
they must be put as near the building line as possible. In reply to 
the circular, he had mentioned Meist», Goldberg would not give their 

tte, and a post therefore became at that 


body came ont of the p 
post was ht in front of their entrance, and 
shifted back a little." It was shifted accordingly to its present 


s retail business ? 
А t was entirely а wholesale busi- 
ness for the sa ply of tobacooniste’ sundries. After the pole was 
рой Messrs. Goldberg's solicitors wrote to the 
clients feel that the pole bas been placed in its 


present position with the view of causing the greatest possible incon- 
venience and trouble to their customers ai well as to themselves in 
consequence or their not consenting to have a rosette affixed to their 
buildings, and unless something is done by the Oorporation to 
remedy the present position of matters, our clients will have 
no alternative bat to take such steps as they may be advised. 
If the pole is necessary, could it not have been placed where 
the lamp-post ie at the present time?” With reference 
to the laet point that had been tried and found impossible, as the 
lamp-post was on the curb, beneath which there were gas aud other 
mains. Та reply to the above letter, the defendants pointed out that 
the reason why the post was put in the plece in question was, that 
permission not having been given to fix a rosette to the buildings 
there was no other alternative. Messrs. Goldberg seemed to have 
got the idea into their beads that the erection of the pole at this par- 
ticular point was a method adopted by the Oorporation to punish 
them for their contumacy in not allowiog a rosette to be fixed to 
their premises, but there was really no ground for any such idea. 
The post could not be placed in any other position, and there was 
no alternative. There was a good deal of further correspondence 
between the parties, and in the result the plaintiffs brought an 
action in the Vice-Ohanoellor’s Oourt. Now, this case was 
one of тегу considerable importance to the Oorporation 
as, if they were compelled to remove this post, they 
would have any number of actions brought against them by 
people who might consider themselves inconvenienced by having 
these poles erected in front of their premises. If the Vice-Ohanoellor 
was right in tbinking that the proper way to deal with the case was 
to consider ir] vag evidence on the one side and on the other, and 
finally to decide which, in his opinion, was the best possible position 
for the pole, then it opened ар a vista of interminable litigation. 
The Corporation had in these matters to consider the interests of all 
parties, and they did everything possible to consult the convenience 
of the frontagers, with due regard to the convenience of the public 
and the proper working of the tramway system. In the present 
instance they had tried to do everything possible to avoid causing 
the plaintiffs inconvenience, and it was after mature and deliberate 
deration that they came to the conclusion that there was no 
other position in which the pole could be placed. The real question, 
he submitted, in this case, Oould any Oourt interfere with a discre- 
tion possessed by the Corporation and exercised in a bond fide 
way? There was in this case no evidence of 3 
except the evidence of people who suggested that it was icable 
put the pole in another place, where it would less in with the 
convenience of the plaintiffs. 

The MaBTER c» THE Rotts: I should think you might leave the 
question of bad faith to the other side. 

ores Counsel having read the judgment of the Vice-Ohan- 
callor, 

The MasTER or THE ROLLS said a difficulty seemed to arise on the 
last words of the judgment. The learned jadge seemed to have 
come to the conclusion that what the defendants had done was 
perverse and vexatiour. 

Mr. Мяупів: How? : 

The MasTEB or тни Вода: Because you don’t seem to have taken 
the trouble to ascertain whether there was not а more convenient 
place for this post. Я 

Mr. NEVILLE: I вау we took a great deal of trouble. 

Lord Justice Riasy: All that was necessary, surely, was to make 
a few holes? | ! | 

Mr. NzviLLB: We made holes and discovered where the mains lay. 

Bir Francos Jauxm: When the Corporation made up their min 
to accept the advice of the engineers, had they made any investiga- 
tion as to the real facts? 

Mr, NavirLB thoaght they had taken a great deal of trouble. 

Sir Francis JEUNE: Why couldn't they have taken Oollege 


Lane ? 
Mr. NRVILLE said the defendants knew there was a gas main 


running along College Lane, which only had a pavement 5 feet wide. 
It the post had been placed there traffic would bs blocked, 
aud that the Corporation were not todo. They had to con- 


inclined 
sider not only the rights of eres ar but the rights of the public. 
The question of the method in which the engineers who advised the 
Corporation arrived at the conclusions which induced them to give 
the advice they did was not a proper subject matter for inquiry 
before the Oourt at all. 

Lord Justice Riasy: Unless it can be shown definitely that they 
were wrong in their methods. 

EL NV: Yes, if they acted with what he might call sinister 
ves. 

The Masrzs or THB RoLrs: But apart from that, are they not 
bound to exercise their powers in a reasonable manner? If they 
could have found another position for this equally convenient 
to them, could the point have been withheld from a jury ? 

Mr. Миура said he should submit so. There were a variety of 
cases upon the point. Where it was a question of the exercise of a 
discretion committed to the undertakers by Act of Parliament, and 
that discretion had been exercised honestly, there was no appeal. 

Tae Mastar OF THE ROLLS: They are, I suppose, bound to con- 
sider everybody in a reasonable way, and if that was done he did not 
think the Courts would interfere. He quite saw if they went too far 
they might be turning the Court intoa tribunal to decide where these 
posts were to be put. 

Mr. NEVILLE said that was what it seemed to him to come to. Look 
what would happen if they once embarked upon the inquiry which 
was pursued by the learned Vice-Chancellor in the pressnt case. 
Possibly, in a great number of cases, if they ealled evidence on the 
one side, and on the other, they might fiad places where posts might 
be put with less inconvenience to a certain number of people, than 
the sites selected by ths Corporation, bat they were not entitled to 
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enter upon such an inquiry in the absence of evidence showing that 
rman ax tion had acted in bad faith without exercising their 
on. 

Mr. Maomonnan having briefly followed on the same side, 

Mr. Marrmson for the respondents (the plaintiffs) said that the 
complaint in the present case did not rest upon the mere fact that 
the pole was placed on the pavement. The tiffe’ case rested on 
the fact that the defendants had piaced a pole with a fuse box in 
combination, immediately in front of their main business entrance, so 
near and under such ciroumstances as constituted, in the opinion of the 
learned judge who tried the case, a nuisance. If the decision of the 


other persons who would say that the poles were put in such a posi- 
tion as infringed their rights. A fundamental part of the present 


bad themselves created the nuisance. That was the first point, and 
in the next place it was found that from that nuisance created by the 
defendants, the plaintiffs had sustained special and ular 
damage. The learned counsel asked if the Oorporation had an 
power todo what they did at all. Was there any statute whi 
prima facie justified them in doing what they did? The statute 
relied upon the defendants was the provisional order of 1898. 
At that time were no tramways in Paradise Street. Although 
he should not dispute for a moment that the Corporation had full power 
under various statutes and provisional orders to use the way 
for the purpose of constructing thsir tramway, he should contend 
that they had no power to use the pavement. 

The learned counsel had not concluded his address when the 
Oourt arose. 


The hearing was resumed on Wednesday, when Mr. MATTINSON, 
Q.O., continued his arguments on behalf of the respondents in 
support of the finding of the Vioe-Ohanoello When the Court rose 
on Tuesday he was discussing whether the on had auy 
statu authority at all to put the poles on the pavement. His 
conten was that the word “ street” used in the Act of 1897 com- 
; the way only. Of course, if the word “ street” used in 

d the pavement as well as the carriageway, bis 
point would not be well founded. Bren assu 


tion had 
should sa 


question for the Oourt or to rmine. Іа this assumption 
he (counsel) must concede that if a nuisance to the plaintiffs was a 
necessary incident to the defendante making an efficient tramway, 
then the plaintiffe must submit. 
00 aati оғ тив Богів: There is no compensation clause, is 
Mr. MaTTINSON replied that there was not. The question he should 
discuss a little later would be as to whether it was made out by the 
that it was a necessary incident to the efficient system of 
tram wa a Street that the pole and fuse box 
placed in the very position in which it was placed. The 
of Parliament did not anthorise the Oorporation to erect the 
pos оок in Но CE tis plaintifs promissi. It was not a case 
which the on was authorised to take a particular piece of 


land. as аже RS re алшы о pat tho poli 
VVV or in front of the 
It might be, however, that they were authorised 


of other persons. 

to do it, if they could not otherwise complete their system. That 
was, however, subject to two qualifications, one being that the 
| should act bond fide, and not from any indirect motive, 
and the other qualification was that the Corporation should act with- 
cut neg ‚ and in this connection se: oar eal had been 
defined by Lord Blackburn as the “failure to do every- 
од reasonable to prevent damage to the person complaining.’ 
a +) ecg satisfy their Lordships when he came to the evidence 


was perfectly clear that Oorporation might have com- 
pleted their tramway system in this street by putting the fuse box 
and the pole in at least three areas other 


| particular 
point where, in fact, they placed them, The learned Vice-Chancellor, 
who had the witnesses before him, had found not only that the pole 
and fuse box constituted a nuisance, but he had also found a series 
of facte, the effect of which was that he found that it was not necessary 
for the defendants in the course of efficiently constracting their 
tramways сор ha pols and box in the 
chosen. If the pole and box were moved 
Lane, or about 10 feet in the n 
plaintiffs’ cause of complaint would have 
the substantial interference with the access to their premises 
have gone. The evidence was that a su had to be provided at 
-every 120 feet, but the next support g from Lord Street was 
distant only 95 feet, sotbat they could have gone on 25 feet further. 
The next support was 110 feet distant, and the one again after that 
113 feet, but for some reason Mr. Brodie, the engineer, thought fit 
in this particular instance to stop short at 95 feet. 

The TEB OP THB ROLLS: Do they not say that this is the 
lowest point of a dip? 

Mr. Marrussom said that was a very trifling puer wasa 


aarp but it was so slight that it was not to the eye. 
he learned counsel then referred their Lordships to the authorities 
bearing on 


- International Exhibition, which is to be opened 


Mr. NzvILLSB, in reply, referred to the suggestion that Mr. Brodi 
the engineer, had acted with bad faith in the matter, and that all th 
transactions complained of followed upon the refusal of Mem 
Goldberg to have a rosette fixed upon premises. Looking u 
the facts, he was, he thought, justified in saying that a more w. 
founded suggestion made in a court of j asties. 


could 

pole and fuse 

they could have no case st all. He 

there were dossns and dcsens of places in which the 
put, and yet the tramways worked with efficiency. 


been 
placed in this spot or ia that posing the plainti 
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would come and say that they must not put 16 there, bat 


ut it opposite Goldberg's. Во things would go on, and every mu 
vould beable to turn them off the selected. He submitted hi 


learned friend's proposition was entirely wrong in law. It was nos 
question of whether they could fiad another place for this pole, 

it was a question whether, in the of the Oorporatior, 
was an expedient place to put it. jadge of that was not 
Vice-Chancellor or the experts who were called, bat the Oorpomtim 
themselves, and ha exercised their discretion then 
would not interfere 


t in this 
the ‘view taken by the Tis 


was to ascertain what 
whether those powers had been bond fide exercised for the purpoe 
for which Parliament had conferred them, and that involved ti 
question which had been very much юй upon them, as to тх 
the on, through their officers, had acted bond fds m the 
matter, or had acted with the ulterior view of more or lem piy 
ing off the plaintiffs because of their refusal to ament to ix 


affixing of a rosette outside their house. As to the fni 
point, Бе did not think there was any real difficulty, ш 
d the "Vice-Ohaucellor think so. The power to m 


the tramway Paradise Street was conferred by an ode i 
Council of 1898, which was made under the authority of the Add 
1897, and there could be no doubt of the defendants’ power to mib 
an electric tramway along the same street. He could not aseo t 
the argument of Mr. Mattinson, that the words any street" in üt 
Act did not apply to Oollege Lane, or did not apply to the psresa! 
as distinct from the carriage way. There could be no doubt that à 
powers conferred by Section 36 were applicable to any má 
5 5 gebeten laying wiegen 
or the 8 of constru A ; own, : 
* 
or expedient for the p 
power. As 


what had done was for purpose, and bond fide for te 
u gh adapting this tramway to the ‘use of Фэй 
Fraction. A was genuinely wanted for the 
box was genuinely wanted, bat it was said that the officers of th 
defendants had not acted bond fide. That the Corporation d 
Liverpool who themselves had this matter under ші 
came to the conclusion that ur Aene not conveniently or prope. 
or would not move this they had acted mala fide, ct 
spirit of hostility to the plaintiffs, was not now suggested, bat it 
, the electrical engineer, had been actusted 
motives of hostility to Mr. Goldberg, and that he had 
exercised the po rpora th 
ee oe ell, when one came to look at that, 
Neville succeeded in sho that that view could not 
tained. In order to succeed in his contention, the plaintifs 
make out the essential propositions that there had been an aber 
the power of the Oorporation. The Vics-Ohancellor had 
the question of whether a more convenient spot could not 
found for this pole, but to his mind that was an ing 
they ought not to go into. If they did the result would 
Oourt would have to themselves erect these poles in all 
alty of Liverpool. That was not their duty or provinc, 
duty was to control the Corporation with the exercise 
powers if it could be shown the Corporation were 
them in a way which called for interference. Ia this case 
sidered that the powers of the Oorporation had been 
exercised for the purposes of the tramway undertaking, 
Court would not interfere. The appeal would accordingly 
allowed, and the action dismissed with costs there and below. 
Sir Frarcis Jeune and Lord Justios Rigby concarred. 
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Glasgow International Exhibition, 1901. — H 
officially notified that all applications for "pen May the Js 42 
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BUSINESS NOTES. 


Electrical Wares Exported. 
Warr виона Arum, 47H, 1809. | век nme APRI вр, 1900. 


Alexandria .. .. Value 264 Adelaide . Value £80 
Amsterdam a ee se 90 Alexandria ee ae oe ee. 92 
Bangkok ee ee „о ee 29 Amsterdam ee ee ee 800 
Buenos Ayres .. we eS 35 Bombay  .. vs д . 37 
н Teleg. mat. .. 290 Buenos Ayres. Teleg. mat. 178 
Calcutta e ee eo oe ll cu ee ee ee ee 430 
Cape Town S ёз s 44 Cape Town, Teleg. mat. .. 8,693 
Chinde e i ue 25 18 Colombo ке - T 91 
Colombo Vs m .. 284 Copenhagen m ae 61 
Delagoa Bay -— Ti m 6 » Teleg. mat. .. 115 
Demerara .. T is € 24 Demerara. Teleg. cable .. 261 
Durban  .. .. s va 21 Durban es m 549 
е Teleg. mat А 98 T Teleg. mat. .. .. 584 
Genoa is s gs . 285 Gothenburg. Teleg. mat. oe 77 
Hong кош. A . 1,020 Hamburg. Teleg. mat... .. 810 
Labuan Teleg. mat. ys 42 Hiogo is 5 s . . ) 190 
Launceston es $^ .. 196 Kobe .. ix T ee oe 146 
Madras T ‘ea "E 10 Lyttelton .. Us ке .. 251 
Melbourne .. vs ps . 170 alta es 928 s ds 21 
Monte Video 5 es ..- "0 Melbourne .. ae А .. 821 
Otago.. T «x ‚+ 1 Monte Video “ay T . 633 
Heval.. m 24 Penang. Teleg.upparatus .. 310 
Rio de Janeiro 79 Port Elizabeth. Teleg. mat. .. 281 
Rosario А Ses 9 Port Said vs is > 24 
St. Petersburg РА - 55 Reval x ya +» 89 
" Teleg. mat. .. 195 Rotterdam. Teleg. mat. . q 400 
Sydney — .. 955 es ee 102 St. Petersburg. Teleg. nat. .. 250 
Valparaiso .. ci T .. 100 Seville vs ~~ v . 270 
Wellington. „ .. 08 Shanghai .. vs КЫ . . 195 
Yokohama .. T "s EN 96 Singapore .. a js es 61 
ey ie 1,080 
Trinidad ; КАР 81 
Wellington ..  .. bi . 128 
АР Teleg. mat. 410 
Yokohama .. E cs e 350 
. Total ea £8,452 Total £19,808 
Foreign Goods Transhipped. 
Durban. Elec. mat. a .. £20 8t. Petersburg. 14 tons teleg. wire — 
New York, Elec. machinery. 106 . 
£125 


American Rails. — It is stated that the Metropolitan 
Railway Company (London) has placed an order for 1,500 steel rails 
with the Maryland Steel Company, of America. . 


Bankruptey Proceedings.—The public examination of 
Р. B. de Foe Paynter, electrical engineer, Oatford, will be held at 
Bankraptcy B gs, Carey Street, to-day, April 6th, at 12 o'clock 


noon. 
A receiving order has been made against Edwin Bates, electrician 
late of Manchester, now of Btockton, upon hisown petition. W 


Books Received. — La Pratique Industrielle des Courants 
Alternatifs," by G. Ohevrier. Paris: Georges Oarré & O. Naud. 9 fr. 


“Electric Bells,” edited by P. N. Hasluck. London: Osssell and 
Oo., Limited. 1s. " т 


Cable Connector.—The British Electric Works Company, 
Limited, send us a sample of their 5-ampere “ Stellite” cable con- 
nectors. On the illustrated price list which they have issued, it is 
claimed that it is mechanically and electrically a perfect connector. 
The article is а most simple and ingenious arrangement, and the con- 
nection is very easily made. The cable is inserted and the olip then 
closed with a hammer. It may then be soldered if required. The 
joint is instantaneous. 


" A en . and n Green & Boulding, of 
the Baffalo automatic injector. э LAKE 


The following шо amphlets have come to hand from the 

B. T. H. Oo.: No. 58, punched сір switches; No. 69, magnetic blow- 
circuit ; No. 60, quick-break switches, · 

The British pene Oompany’s publishing department send 
ша of circular No. 1,028, entitled D. О. Lighting and Power 
Bwi Type 5." ! 

Electricity for Newspaper Printing.—In our notice of 
the Holmes - Olatworthy system of electric driving of printin 
machinery, we stated that all the newspapers there named are 4 
on this system. Such is, however, not the case, as although all of the 
motors were supplied by Messrs. Holmes, some of them were in- 
stalled before the Holmes-Olatworthy system was invented. Of the 
newspapers mentioned, the following are fitted, or are being fitted, 
with the Holmes-Olatwortby system :— Liverpool Courier, 4 sets; Globe, 
leet; North British Daily Май and Glasgow Weekly Mail, 8 sets; 
Daily Graphic, 9 sete; People, 8 seta; Manchester Guardian, 2 sets; 
Alpine Pablishing Oompany, Limited, 2 sets. 


Fire Tests.—An important series of tests was under- 
taken on Wednesday last week by the British Fire Prevention 
Committee at its station near Regent’s Park. Sir John 
Taylor, K. O. B. (H.M. Office of Works), and Mr. Arthur Oates 
Surveyor), represented the council, and Mr. Edwin О. 

» the executive. There was an unusally large attendance 

of members and visitors, including the leading district sur- 
veyors and representatives of the local authorities. One of the 
testa was with a floor of wood joists, with concrete filling, and a 
Plaster ceiling on expanded metal latbiog, the concrete, however, 
protected joists from below. This floor was subjected to a test of a 
gradually increasing fire reaching toa temperature of 2,000° Е. for 
a period of two hours, followed by the application of water. Two 

/ 


doors were also tested, one of. three-thickness deal, 2j inches thick, 
and the other of teak with a skeleton of 2 inches solid material, but the 
panels in two thicknesses. This test was of about an hour’s duration. 
Among the recent tests applied for, are two by the British Uralite 
Company (Uralite boards), and one by Mesers. G. W. Williams & Sons 
(fire blinds). The next testing day is Wednesday, April 16. 


For Sale——From our small advertisements this week, 
particulars may be obtained of the freehold works of Accles, Limited, 
at Birmingham, which are offered for saio by tender by Messrs. 
Faller, Horsey, Sons & Cassell. The works are described “ ammunition 
works, cartridge factory, cycle and general works, and 
proof range." Tenders have to be in by Taesday next, April 10th. 

The Board of Works of St. Olave, Southwark, want offers for the 
purchase of a small dynamo. See Official Notices to-day. 


Italy.—1t is reported that Messrs. Brown, Boveri & Co., 
of Baden, Switzerland, are about to establish branch electrical 
engineering works in Milan. | К. 


Maxim Lamps.—We are informed that the Hiram 8. 
Maxim Electrical Corporation, Limited, has now placed the Maxim” 
electric glow lamp upon the market. The makers claim as a 
special feature its remarkable efficiency, the standard being not 
lower than 3 watts, and “this efficiency, which does not shorten 
the life of the lamp, is maintained throughout." The company’s 
works are situate at 44, Gillingham Street, Victoria Station, S. W., 
and they are organised to cope with heavy demands. The company 
have on hand large stocks of lamps in ordinary candle-powers and 
voltages both high and low. 


Municipal Trading.— At the annual meeting of the 
Asscciation of Municipal Oorporations held on Saturday at the 
Guildhall, Sir Albert Rollit, the president, in moving the 
adoption of the report, having referred to other subjects, 
said that the question of the moment was that of the so-called, 
bat nevertheless miscalled, municipal trading, an absurd and 
misleading misnomer. If by municipal trading it was intended to 
refer to such undertakings as water, gas, electric lighting and power, 
tramways, markets, the housing of the labouring class3s, and other 
great industries which had been entrusted by Parliament to 
corporations, the council woeld be prepared to meet such an 
emergency with the utmost confidence. They would be able to show 
that these undertakings had been carried on with efficiency and 
economy and for the general benefit of the community. Ol trading 
in the ordinary and popular sense of that term on the part of our 
municipal corporations there was practically little or none. The 
Government had, however, been prevailed on to present to Par 
ment a resolution appointing a joint committee of both Houses 
“to consider and report as to the principles which should govern 

wers given by Bills and provisional orders to municipal and other 
ocal authorities for industrial enterprise within or without the area 
of their jurisdiction”; but the supporters of the erusade against 
corporations meant, io reality, not the principles, but the limitations 
which should be imposed on corporate action, or at least on the 
sphere of civic activity. What the association strenuously objected 
to was the general imposition of arbitrary and artificial restraints, 
especially at the hands of those who had little or no practical 
experience of municipal matters. 


New Journal.—From Durban we have received the first 
number of a new monthly journal which bas bsen brought out under 
tbe editorial care of Mr. Rob.rt Dives. The title of tne journal is 
Industries, and it is devoted to the interests of Colonial industries. 
A machinery and plant register is one of the leading features. 


The Paris Exposition.—Acoording to the latest official 
list issued by the Royal Commission for the Paris Exhibition, there 
are 620 British and Irish exhibitors. | 

Registration of Boilers.—In the House of Commons on 
дай inst., on the motion of Sir W. Walrond, the following members 


` were appointedas a Select Committee on the Rogistration and 


tion of Boilers:—Sir W. Arrol, Mr. Orombie, Mr. Emmott, Mr. 
Fenwick, Sier-J. Fortescue-Flannery, Mr. Galloway, Sir E. Gourley, 
Mr. Нағз), Mr. Heath, Sir A. Hickman, Sir W. Houldsworth, Mr. 
M'Ghee, Mr. Penn, Colonel Pilkington, and Mr. Renshaw. 


Russia.—The Rasian Electrotechnische-fabrik (Siemens 
and Halske) of St. Petersburg is increasing its capital from 4,000,000 
to 7,000,000 roubles. 


Trade Announcement.— Mesars. Rankine, Cockayne and 
Oo., Limited, inform us that they have co business as 
engineers, brass founders, cop ths, &c., at Regent Brass Foundry, 
10, Bantinck Street, Liverpool, They have equipped these worke 
with new and modern mac and tools. Ali work will be carried 
out under the personal supervision of Mr. Samuel Oockayne, who bas 
had extensive experience in the production of castings of all kinds, 
coppersmith work, repairs to steamships, galley work, &0. Mr. 
Oockayne was 25 years with the late firm of Siddeley & Oo., Liverpool, 
and for the past 7 years partner in the firm of Messrs. E. Н. Williamson 
and Oo., engineers, &c.,of Liverpool. The firm sands us an illustrated 
circular of Rankine’s patent feed water filters. 


ELECTRIO LIGHT AND POWER NOTES. 


Alloa.—At a special meeting of Burgh Commissioners 
last week, it was stated that the agreement with the British Electric 
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Fiant Сошраву to supply the town with electric light was practically 
settled, and that the building operations in connection with the new 
works would be begun in a very short time. 


Birmingham.—We understand that the profits of the 
Electricity Department are sufficient to pay the interest and 
fand on £500,000 borrowed for the purchase of the works, and to 
leave & few thousand pounds to the gocd. The Committee has 
received more applications for putting in the electric light than can 
be complied with, and is putting down two or three thousand more 
horse-power. 


Bolton.—A somewhat unusual kind of accident oocurred 
last week in the уы iar moi A balancer armature burst, the 
fragments flying in all , and breaking the lofty glass roof. 
Fortunately, no one was hurt. 


Bradford.—At the Sunbridge Road destructor works 
on Monday, the chairman and deputy.cbairman of the Oleansing 
Committee started a new dynamo and horisontal engine which 
have been erected for electric ligh at these works. The 
waste heat from the destructor is used for steam raising. The 
high-speed single-acting engine in connection with the electric 
lighting ins on has been put down by Messrs. Thwaites 
Bros., the dynamo, designed to give an output of 85 amperes at 115 
volts, has been constructed by Mesers. R & Appleby, and the 
| за arc lamps, &c., have been erected by Messrs. Rhodes and 

ebster. 

At a meeting of the Electricity Oommittee last Friday a resolution 
was passed recommending that an application be made to the 
Local Government Board for authority to borrow a further sum of 
£56,000 for purposes of electric lighting. | 


Doncaster.—The Corporation electricity works were 
officially inaugurated on Monday last, when the Mayor started the 
and the Mayoress switched on the lamps; the ceremony was 
followed by luncheon at the Mansion House, at which the appro- 
priate toasts were honoured. The works have been erected at a cost 
of £30,000, to the a and specifications of Mr. J. N. Shoolbred, 
under the supervision of Mr. С. A. L. Prasmann, who remains as 
resident electrical engineer. The direct current three-wire system at 
230 volts is employed ; the boilers were supplied by Mesars. Tetlow 
Bros., Oldham ; Messrs. Mather & Platt were the contractors for the 
generating plant, Mesers. Oallender’s Oable and Construction Oom- 
pany for the mains, Messrs. the Е.Р.8. Oompany for the batteries, 
and Messrs. Jas. White & Son for the switchboard. The charges for 
supply are 5d. per unit fer lighting, and 3d. per unit for power. 


Dablin.—When the Local Government Board inquiry 
regarding the electricity scheme was resumed on Tuesday last wee 
by Mr. Oowan, the spector, Мева. 8. Bushe, QO, М. С. 
Macinerney, Q O. and P. OO. White ap for the Oorporation ; 
Messrs. Т. M. Healy, Q. O., M.P., and J. M. Day for the ratepayers 
opposing the application; and Mr. D. O'C. y for the Dublin 
Electric Light Syndicate. 

Mr. Robert Hammond, C. B., in reply to Mr. Bushe, said that in the 
earlier days of electric lighting Fleet Street would be looked upon as 
a very good site, but the demand for light had so increased that the 
Fleet Street site was entirely occupied now, and some alternative site 
must be found. Ang diff of distance between the centre of 
generation and the area of distribution bad of late been got over by a 
new system of energising. An economical generation was now more 
important than an economical distribution. The Pigeon House site 
was about three miles from Fleet Btreet. In the Deptford scheme 
the generating station was five miles from the distribution area. 
There was a Pigeon House scheme for Brighton three miles from the 
supply. At the Pigeon House there was cheap and easy access to 
sea-borne coal; the sea water was not going to be used in the 
boilera—for that they would use Vartry water, but they would use 
the sea water for turning the steam back into water, and so causing 
a vacuum which considerably assisted the engines. At the Pigeon 
House there was ample space for extension, and it was also away 
from any annoyance to anyone by smoke or vibration. Witness 
entered into the details of the scheme, which he designed for 
100,000 lamps of 8-cp. He would transmit the electricity at 5,000 
volts to Fleet Street. From Fleet Street it would be tranamitted to 
19 sub-stations as a three-phase current of 5,000 volts, where it 
arrived with high pressure, and be there transformed to a proper 
pressure for the working of incandescent lamps. The witnesa began 
to read from a circular issued by Mr. Wright, the Brighton engineer, 
in which he said Mr. . his friends that if he were 
5 from the Fleet Street of Brighton to the Pigeon House 
© md 

The Inspector asked was Mr. Wright present ? 

Mr. Wright answered that he was. 

Mr. Hammond said Mr. Wright's cost of delivery was 1:68d., and 
he said he cculd immensely economise by being allowed to have a 
generating station in the suburbs. Witness believed they could 
deliver the electricity in Dablin at 13d. Under his scheme the total 
earnings would be £38,500, which would leave gross profits as against 
interest and sinking fund of £21,969, and the scheme was so devised 
that by a little extension they would largely increase their profit, 
bringing it up to £34,800. Witness detailed the various items which 
went up to make the £254,000, the amount of the loan now asked 
for. With regard to the supply to the present restricted area he pro- 
р to convert a certain quantity of the current at Fieet Street 

m three-phase to single-phase, and distribute it over the present 
high tension feeders. There would be no difficulty in working the 
old district in that manner as part of the new scheme, and thus pre- 
terve all the present carefully spent money. 

Witness, in answer to f questions, spoke of a number of 


English and Scotch towns where the continuous system was adopted. 
There were, he said, im places on the Continent where they 
did not trouble to the al into continuons for dir 
tribution, and they did what he proposed to do in Dablin. Nowhere 
Dablin installation. The bi ios 

а cn. The h pressure alterna howere, 
adopted tn many Americaa cits” zu 


the original contractor 
station, and lost about £2,000 over it. Of the three mains from 
Pigeon House to Fleet 


2, 

lampe of 8 cp. There might be a 10 cent. loss. 
money already spant in Btreet (£80,000) to the £254,000 nov 
proposed to be borrowed, and had shown that on the 
there would be a profit. 

Be-examined by Mr. Bushe—In all places where the continsow 
supply was estab: 0 сынып Шш 
Ww 


P Бу аа А ш lighting either. 
y the Inspector— в must be laid down on ка 
a basis that it would extend. One way of getting the waylende fa 


The inquiry was resumed the following day, and Mr. Hammadi 


gave further evidence, after which 

Mr. 8. Z. de Ferranti was called. He said that he had conside 
Mr. Hammond's scheme fally, and had been over the and 
over the site of the generating station. He a d 
the scheme, and con 3 light to the city a 
the most commercial basis. e reasons for having i 


stations outside large centres of population were sound peactical, 
четт ‚утен CCC 

en it was ado engineers and authorities generally every- 
where, it proved that the idea was sound. The Pigeon House site 
was superior to any they could get in the city, even supposing tha 
the Corporation owned a site in the city. It had the great 
a 


of havin 
house ü 


property, = 
advantage was largely in favour of adopting it. The cost 


f 
8 
iii 
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pressure 
neice reward to Fleet Street station, it was пі 
able for distribution bat not for generation. The system for lighti 
was as good as one could reasonably wish. To his mind, it vn 
absolutely as good as any other. Бави speaking, it was the not 
economical way of supplying the city with light and power. Afta 


косо оп 

. W. M'Oabe, assistant waterworks engineer to the Dabi 
Oorporation, in answer to Mr. Day, said he had made boring 
in the Pigeon House Fort, and all round in connection with th 
main doubt м 
station. 
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scheme about the year 1893, and he had 
suitable for a proper electric : 
electrical engineer and electrical super 


present system, he stated that if applications for supplies oonti 
as they had been coming in, the fall capacity of the station экей is 
very soon reached. The proposed syster 


House site. 


H. H. Hillis, resident engineer employed in connection vin 


the Main Drainage Works, gave evidence as to the depths at ion 
parts of the harbour of Dublin for the ot ing that the 
were sufficient for the VVV 

This closed the Case. | 


Mr. Healy stated the case for the opposition. The loan wes x 
trade and competitive purposes. Why should not the Oorporstxe 
under such circumstances go into the open market for the loan ? They 
had in Dublin a strong monopoly. Already the 
that expenditure the ly got no value. As to the propoved adam 

expenditure the city got no value. to the 
he submitted that it was not Mr. Hammond’s scheme at all. Ek 


pores 
with regard to the Oounty Oouncil. Notice of the 
have been given to these bodies, and the грлата argad, 
were ultra vires on that ground alone. As the кодем 
of the scheme itself, he said that the tramways oompany, for instssct 
which was engaged on the traction business, and w had to kee 
open its works for 14 hours a day, could easily take on the few ext 
hours, and do the work, Having entered into the details 
scheme, counsel went on to express doubts as to the security whic 
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. secure for themselves the light which many of 
ш . | 

Mr. Arthur Wright, consulting engineer to the Brighton Oorpora- 
tion, was examined by Mr. Day. He said that he had gone into Mr. 


Hammond's scheme, and the circumstances of Dublin, he 
believed that it ought to have ty distributed on the con- 
tinuous current system, as it was easier to handle, cheaper to Rehling 
and distribute, of the lighting 


VF 
consumers and motive power users, and capable of giving a more 
reliable and constant service than the al system. In several 


water sites than at the Pigeon House. That was not the only place in 
VVV It a nearer 
mean a great saving in expense for mains, 


and he could not any extra cost in coal that would be 
incurred by coming nearer to Dablin. Fleet Street made a capital 
distributing centre. It Fleet Street was the distributing centre, 


practically all the sub-stations would not be necessary. The proposed 


with Mr. Hammond 
M to the amount of capital required. It seemed to him to be quite 
inadequate. It was unnecessary to try this huge experiment at 
this date in electrical progress. 

Bir George Moyers, who was next examined, stated that he had 
recently visited the Pigeon House site. The buildings exhibited 
several cracks. They were built very solidly, and with great care, but 
still there were a number of settlements in them with cracks. In one 
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known he was to bo examined as a witness, and his 
hat the scheme, on the whole, was not a suitable one. 
phase system of distribution would have got over certain 
and would fit in better with the ng system. 16 
obviate the use of step-down transformers at Fleet Street. A 
distribution to the customer was adopted in the only two 

c distributing stations lately erected in London. He knew 
Pi House site was nally in the ses, and that it was 
a bank, and the probability was that it was a sand bank 
the old alluvial drift from the river. He inspected the buildings 
House Fort, and his opinion was that the foundation 
ot be sufficient to sustain the buildings proposed to be 
erected there, with the rotary and other machinery. He knew that 
was one of the best possible foundations, but 
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the test bar put into the ground simply disappeared, and in 
uy good foundation they had to float in about 100 


tons 
they went down 15 feet without finding bottom, and in another case 
went down 9 feet, and the test bar could have bsen shoved down 
the It was black mud in these cases. His contention 
was, that as this was all made ground, formerly the estuary of the 
river, the ty was that after they had got down to the sand 
they come to the bed of the river, as they did in those cases. 
that if were to embark on 


character it would be suicidal to erect the оро build п 
it, and if they came to black mud, as they did, he should say т. 
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average opening hours 
ablin, the burning hours were 220 in the year. And if 
the Wright system the consumers would derive no benefit 
from the sliding scale. On the contrary, they would be pay- 
» Or as much as at present, aud, therefore, if the 43d. was 
ablin at all it should apply to those who had to pay the 
. Hie general opinion was, that looking at this scheme as 
did not think that a suitable provision had bean made for 
He thought that if they took other towns and com- 
pared the motor work that had been done in them they would find 
that no provision whatever had been made by Mr. Hammond's scheme. 
Farther, he said that general experience showed that beyond yea or 
пзу alternating current motors, on the single-phase system, had not 
been taken up. His experien 
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current syste 
кюн supply in Dablin there would be a large demand for motor 
Oross-examined by Mr. Whit : He had not been connected with 


 let*ers. 


cantral station work for many years as а ranning engineer. He never 
was 'а сае ee T ооу large scheme, and never drafted 
any large scheme. He was one of the engineers connected with the 
erection of the works in Fleet Btreet. 

Mr. Henry, assistant town clerk, then proved that he received on 
March 27th a letter from the Tramway Company to the town clerk 
dated March 26th. The Tramways Company had mad 
offer to the Oorporation with regard to electrico ligh in 
letter dated November 29th, 1897. Mr. Henry read 


Me. Horace Parshall was then examined by Mr. Healy. He was 
connected with the early working of the three-phase system in 
America, and they (the Dublin Southern Tramways Oompany) were 
the first to put in the three-phase system in these countries. The three 
pe system was used for transmiseion, bat never for distribution. 

o was connected with the Niagara Oataract Construction Company. 
They wanted to send electricity to Buffalo, some 20 miles odd distant, 
and the question arose whether they should get the supply from 
a three-phase or quarter-phase network, and the phase 
system was thrown out because it would not balance. There was no 
distribution in America, except by direct current. The ae 
current was transmitted to Buffaloand there transformed. He 
that the city trams in Montreal were worked on the continuous 
еш on the bulk of the road. He was acquainted with Prof. 

ilvanus Thompson, and considered him a good teacher and writer, 
but if Prof. Thompson had stated that the continuous current was a 
к of the past for electric traction, he should say that that was 


periodicity to 50 the 
machine, bat he doubted w er he would call it an efficient 
machine compared with the commutating machine. His experience 
was that the wooden очы oe had to be dispensed with, as 
when ons cable burned o 


proval of having the V the area to be sup- 


Since its erection they had put in six engines of 750 Н.Р. at a cost 
price of steel, copper, and cement had also greatly increased. Prac- 


that business on that basis was good enough to go on with, and 
would in a less return than their ordinary . He 
was not in favour of the first cffer at all. In time the second offer, 


a tion Mr. Busho, the witness said he did not 
think that nno ee ee municipalities 
were always succesef Qaestioned in some d on the matters 


Mr. Hammond's report, he said he had considered this 
report of Mr. Hammond’s with a number of experts, and none of them 
could make head or tail of it. In reference to the defects of Mr. 
Hammond's scheme that he did not think they would be justified in 
going out to the Pigeon House Fort, and he would make the system 
& continuous current system almost throughout. | 

Mr. Thomas J. Ootton, poi lighting inspector and „ык 
engineer, was examined, and Mr. Day then addressed the ins in 

tion to the Mr, Bushe having replied for 
Oorporation, the inquiry concluded. 

Halifax.—The Town Council has resolved to reduce pM 
charge for electricity for lighting purposes from 5d. to 4d. per unit, 
with the present scale of unts, and for tramway supply from 
2d. to 14d. per unit. 


Inverness.—A special meeting of the Town Council was 
held on 14th ult. to consider a report by Mr, Oraven, electrical engi- 
neer, on the offers for the electric light installation. Three offers 
were considered by the meeting. The Oouncil decided to accept the 
lowest offer, of £21,060, from the Brush Electrical og Oom- 
pany, London. This offer included everything with the exception 
of the outlay for the erection and the laying of the foundation «f 


the station house, and the and closing of the trenches in 
which the cables are to be laid. It is understood that the works will 
be proceeded with as soon as possible. 


` Leatherhead.—At a meeting of the District Council last 
week the Ligh'ing Committee reported the receipt of a letter from 
Messrs. Handoock & Dykes, offering to take a lease from the Council 
of the powers conferred upon them under their order for 42 years at 
the annual rent of £15, subject to a right of ption at the end 
of 25 years, or any succeeding five years, at its then value, tcgether 
with a sum to be awarded by the arbitrator, representing the good- 
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will for the nember of years then unexpired of the original term of 

42 years. The Council accepted these terms subject to the consent 

of the Board of Trade, and to the lessees paying all the expenses of 

the Council incidental to the lease, and to the terms of such lease 

„ being hereinafter GGG 
open for inspection by the Council. 

London. — Tux City or LONDON Company.—The scale 
of charges for electricity supply has been once more revised, the com- 
pany no doubt finding that to supply lampe which are used for very 
short periods at the uniform rate of 44d. per unit is far from a profit- 
able undertaking. In future the price will be 8d. per unit for the 
first 12 units per annem per 8-0 P. lamp fixed (or its equivalent), after 
which the price will be 2d. per unit. The company candidly states 
that the effect of the new system will be to benefit the long-hour 
consumers, whereas those customers who use their lamps “ very 
occasionally,” and then only for short periods, will have to pay a more 
equitable proportion of the cost of supplying them. 12 units per 
wn are Approximately equivalent to one hour's average daily use 
of an 8 ОР. lamp. 

This is undoubtedly a step in the direction of a fairer apportion- 
ment of the cost of production and distribution, but the system tends 
to discourage the tion of numerous lamps on consumers’ 
premises, and in this way may have a prejudicial effect on the com- 
pany'sturnover. We shall not be surprised if, later on, the maximum 
demand system is adopted; certainly, in our opinion, this will be of 
the greatest benefit to the company. | 

HAMPSIEAD —The Vestry bas reduced the charge for electricity 
supply to 61. per unit for one hour’s use per day of the maximum 
demand and 24d. afterwards. : 

WHITECHAPEL.—At their last meeting the Board of Works decided 
to obtain a loan of £4,000 from the London County Council for the 

urpose of erecting a new dust destructor, the waste heat of which 
8 to be used in the electrical generating station. 

PoPLAB.—A commencement will be made in the work of layin 
the mains in the oourse of a few days, and a great development 
the original scheme is proposed by the Electricity Committee, which 
is recommending the District Board to light 154 miles of side streets 
by electricity. Altogether the expenditure of these two districts will 


ose on £200,000. 

NzwrsGTON.—The Vestry bas passed the following resolution in 
connection with the recent conference of local authorities at 
Islington :—" That in the opinion of this Vestry the London Ocunty 
Oouncil,as the sancti authority for the агр of loans, are 
jastified in requiring such information from the authorities in 
their applications for electric lighting loans as would prevent the 
inclusion in such applications of works covered by former loans, or 
of charges of the nature of revenue; and that a copy of this report 
be forwarded to the Council.” 


Lowestoft.— The Council is, on Mr. Hawtayne’s advice, 
sending a deputation to a number of towns to ascertain tke prices 
charged and arrangements made for electric lighting. 


Monmouth.—The Town Oouncil is seeking power to 
кот £28,000 to complete the drainage and electric ligtting 
e. 


Provisional Orders.—The Board of Trade has, under 
the powers conferred upon it by the Electric Lighting Acte, granted 
provisional orders for the supply of electricity within their respective 
areas to the O ons of e, Newark and Pensanoe and 
the Urban District Oouncils of Brierley Hill (S'affordshire), 
Oleethorpe (Lincolnshire) , Elland (Yorkshire), Erdington (Warwick- 
shire), Exmouth (Devonshire), Farnham (Surrey), Leek (Stafford- 
shire), Little h (Lancashire), (Cumberland), Nant- 
wich (Oheshire), Ormskirk (Lancashire), Penrith (Oumberland), 
Prestwich ( КИ, Redcar (Yorkshire), Sowerby Bridge (York- 
shire) and Whitefield (Lancashire). 


 Rotherham.—On behalf of the Local Government 
Board, Mr. E. A. В. Faweett last week conducted a public inquiry 
into the application of the Corporation for power to borrow £27,969 
for electric lighting p The direct current three-wire system 
will be ted, on made for 35 aro lamps for street 
lighting and 10,000 glow lamps of 8.0 P. It wasalso mentioned that 
the Oorporation are seeking Parliamentary powers to run electric 


St. Helens.—The St. Helens Parliamentary Committee, 
at their last meeting, came to the decision to recommend the Town 
Council to withdraw from the Conference of Municipal Corporations 
of Lancashire. The step is taken on the understanding that the 
clauses for the protection of boroughs will be inserted in the 
Lancashire electric power Bill. These clauses make the Council's 
consent a condition in respect of the route of through cables” and 


‘The supply within the boroughs; the St. Helens Town Council will, 
thefefore, act independently in this matter, and will not oppose the 
preamble of the B 


Springfield Asylum (N.B ).—The committee appointed 
by the Fife and Kinross Lunacy Board to make investigations and 
report as to the advisability of introducing the electric light into the 

lum at Springfield, is satisfied that i¢ would be much chea 
and a better light than the present gas supply from Овраг. е 
committee is to ask powers from the Lunacy Board toobtain estimates 
from electrical engineering firms for the installation. 


Sudbury.—In the House of Commons on Friday night 
last Mr. Ritchie brought in a Bill to confirm a provisional order which 
had been made by the Local Government Board under the Electric 
Lighting Acts as to Sudbury. | 


by the city on Monday, and commenced. 


Tedmorden.—The Town Council has appointed Mean 
for ia paren туттан ote faction. 5 
within the borough. TE 

Tunbridge Wells.—The Local Government Board he 
sanctioned Oorporation loan of £24,683 for electric light 


ex | 
Walker.—The District Council has come to terms with 

the Newcastle-on-Tyne Blectric Bupply Company regarding the: 

Bill as amended. 

_ York.—The Corporation electricity works were taken over 

working. 

grese of the lamp connection has bsen so rapid that 


agreed to apply to the Local Government Board for ion to 


. borrow £20,000 for extensions. The eriginal ow was ain 


ELEOTRIO TRAOTION NOTES. 


Barrow.—At the last Council meeting a letter was read 
from the British Electric Traction Company, applying for pormimi 
for the adoption of electric traction on the tzam ways in the его, 
of which the company have now had possession for three months. I. 
was decided to the matter to the surveyor, and to call the œa- 
pany's attention to the state of several of the steam engines which 
required improvement. 


a Birmi py роо meeting is memorializing ining th 
on to the proposed use of the 

ili; on the Bristol Road. | 

The speeches and voting at the City Oouncil on Tresday боти 
that а far more reasonable spirit now exists in regard to the electri: 
tramway question. Oertain proposals enbmitted by the Тине 
Company are to be fally considered, and a resolution рани tw 
years ago declining to further negotiate with the company has bee: 
rescinded. Tae Lord Mayor, whose h showed a certain grasp d 
the subject, thought that the overhead trolley might be usod for ot 
lying streets, &c., some other form of electric traction belog utilis 
in the ce at ral thoroughfares. — 


Caba.—The new electric street tram service was opened 
about three weeks ago. 


Edinburgh.—The Board of Trade i ion of the 
Grange and Churchill cable car routes took place last week md u 
tho luncheon which followed, Bailie MK me made a signifcu! 
remark which is regarded somewhat seriously by one of the Kei 
papers as indicating that conversion from cable to electric traction 
may not be so far off as some people may think. He said : “Biectr:al 
engineers seemed to be coming round to the view that electrical 
motors in the cars was the ideal traction for Me futare; and possibly 
by the time the lease of the Tramway Оошразу was ep, electrical 
motors would have been so improved that the Corporation woud 
then adopt them.” 


Gloucester.—Councillor Hatton thinks that тоні ees 
Corporation has been sume in improving 
which had bsen added to in an architectural manner by ind. 
it would be unwise to render the streets unsightly by sanctionieg 
the overhead trolley. He said that the conduit system wae being 
substituted for the trolley in a main street in Japan, and Jepi 
were not fools, and so on. Happily, however, Вам 
reminded the Council that they need not go so far аз Japan for t 
opinion, seeing that the Birmingham Corporation were at the press! 
time proposing to adopt the overhead 


Ilford.—The District Council have received formi 
sanction from the Local Government Board to a loan of £70,000 ft 
electric lighting and electric tramways. 


Italy.—The Rome correspondent of the Morning Pat 
says that within a short time electric traction will be adopted on tà 
Giovi line, on which lies the famous Giovi tunnel, in which may 
railway accidents have occarred through the asphyxiation of eng 
drivers by the sulphurous fames from the engines. Ae the th 
tunnel has a very steep gradient, and as tho traffic has sagmea 
too rapidly to allow satitfactory ventilation by any known m 
the railway authorities have decided to introduce electrical trace 
between the stations of Mignanego and Ronco, where э 700-volt дё 
rent will be trausferred from the generating office to the motor c 
intended to replace steam engines for the service on tbe line. Ten 
motor ears be of 544 н.р. for goods trains and 840 z P. for 
senger trains. This is an exceedingly important innovastion, abet 
if extended to the other dangerous tracts of line in Italy, 
greatly increase the rafety and the comfort of travellers. 


Kirkcaldy.—In connection with the tramway and 610% 
lighting schemes a committee of the Town Oouncil appointed 
to visit several towns in England of about similar population , 
Kirkcaldy with the view of reporting financially and otherwise 00 
working of tramways in those towns. 

(Continued on page 581.) 
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NEW TURBINES AT NIAGARA. 


Tax oldest water wheel in existence at Niagara Falls to-day 
was installed in 1848 to operate a grist mill on the high 
bank between the two great railway bridgee. The wheel is 
located right at the head of the whirlpool rapidr, where an 
early-day settler recognised there was a possibility of securing 
sufficient power to operate his mill. In its beat days this 
wheel gave about 100 H P., but for the past five years it has 
practically been out of use, owing to the fact that the con- 
struction of the Gorge railroad interfered with its operation. 


' The matter is now in the Courts, and the owner of the mill 


bas had several decisions in his favour. 
This old wheel forms & strange comparison with the 
modern 5,000-н.р. turbines in operation in the wheel pit of 


. whirlpool -rapids from the water's edge. 


At the point where the old mill is located there is an in- 
clined railway, affording tourists an opportunity to view the 
Steps are now 
being taken to remodel the power resources of this elevator, 
and by next spring it will be operated by electricity, 
which will b3 supplied by one of the large planta at the 
Falls. | m 

In order to secure electric current for the operation of the 
increased number of pots placed in their lower works at 
Niagara Falls, the Pitteburg Reduction Company has recently 
installed four 750-K w. generators of Westinghouse make in 
the station of the Niagara Falls Hydraulic Power and 
Manufacturing Company, where they are connected to 
two turbine. Each of the turbines is of 2,500 H.P. 
capacity, and they аге of R. D. Wood &  Co.'"s 
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NEW TURBINES AT NIAGARA FALLS. 


the Niagara Falls Power, Company. Together, they repre- 
sent the earliest and latest practice and use in the develop- 
ment of the greatest souroe cf power in the world, and for 
this reason they are indeed doubly interesting. It is 
exceedingly interesting to compare the old oak shaft of the 
ancient wheel with the steel tube shaft of the modern tur- 
bine. While the old:water-wheel has had many repairs made 
to it in ita day, the old shaft originally placed is shown on 
the next page, and is solid after a half century of use. The 
old water-wheel might be referred to as of mongrel type, 
being of central discharge reaction pattern, The method 
of transmitting power from this old wheel to the mill on the 
cliff was by means of a wire cable extending up the debris 
slope of the cliff. l 


make. The two turbines and connected generatora are well 
portrayed in the accompanying illustration. The turbines 
are supplied from the latest and largest penstock, and have 
been placed over the first two valves on the penstock. The 
open space in the foreground to the right will be the location 
of the two new turbines now being made by the I. P. Morris 
Company, of Philadelphia, for the Niagara Falls Hydraulic 
Power and Manufacturing Company, and when these 
machines are in place, there will be three makes of turbine 
in the station. The original tarbines were made by James 
Leffel & Oo., of Springfield, Ohio; the next by R. D. Wood 
and Co., of Philadelphia, and those to come, as stated, will 
be made by the I. P. Morris Company, of the same city. In 
the illustration, in the background over the machines, is to 
| G 
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be seen the penstock as it descends from the cliff top, and in 
front of it pass the aluminium bar conductors. The switoh- 
boards of the station are on the gallery, 
seen in the background. 

Oatside, to the right, men are now 
busily engaged in erecting the third 
section of this power house, and when 
the installation of that section has been 
placed, the capacity and size of the 
power honse in the original designs 
und plans will have been attained. 


WATER-POWER FOR 
ELECTRIC TRACTION IN 
. THE ISLE OF MAN. 


THE Isle of Man Tramways and Elec- 
tric Power Company, Limited, recently 
put into operation a water-power plant 
in connection with their. Douglas, 
Laxey, and Ramsey electric system. 
The successful results obtained have 
enabled them to shut down their steam 
plant entirely, and the line, which is 
18 miles long, is now being worked solely by water-pewer. 

For the following notes regarding the new works, and the 
illustrations which accompany them, we are indebted to the 
Tramway and Railway World, who have courteously lent us 
the blocks :— 

The line in the summer time is used for tourist traffic, 
when the load on the various power stations reaches about 
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2,200 H.P., but for about seven months each year the line is 
dependent on the local passenger and freight traffic, which is 
Comparatively light. The water-power scheme, which was 


originated by Mr. Alexander Bruce, J.P., the chairman of the 
company, was designed by Mr. J. Shaw, A. M. I. E. E, the general 


NEW TURBINES AT NIAGARA. 


manager and engineer, to work the line during these seven 
months when the receipts are considerably reduced, and it is 
necessary as far as possible to keep down the expenditure. 
As all the coal used by the company has to be imported from 
South Wales, the saving will be considerable. 

The Laxey river, which is 7 miles from the Douglas 
and 11 miles from the Ramsey terminus, has been utilised 
for obtaining the power. The water 
has been taken after leaving the wash- 
ing floors of the Great Laxey Lead 
Mines, and the tail water is discharged 
direct into Laxey Harbour, the total 
fall being 41 feet, which, after deduct 
ing pipe losses, &c., allows a work 
head of 38 feet. As part of the w 
used for washing purposes а 
Snaefell and the Great Laxey - 
it contains an immense quam 
sand, and special precautiot 
been taken to prevent this from 
ing the tarbines. à 

The head work consists of a 
weir 40 feet long by 4 feet 6 
high, built across the river. AG 
of the weir are two masonry si 
5 feet wide x 5 fat high, eac 
with a sluice gate and the m 
gear for raising and lower 
The two gates are separated fro 
river by means of an iron grati 
feet long x 5 feet 6 inches 
During floods a large amount of 
is washed down the river, and the 
gratings protect the gates from being 
blocked. Inside the gratings is & large 
settling tank for the sand, which is 
emptied by opening the gate nearest 
the weir which is used as a bye-pass 
for flashing purposes. The other gate 
is at the commencement of the head 
race, which consists of 826 feet of 
trench, 5 feet wide, and 474 feet of 
trench, 3 feet 6 inches wide, the depth 
of each being 4 feet 6 inches. ; 

The first section was made with a 
larger area to allow the water to travel 
slowly, and settle sand which might have 
passed through the first settling tank. 
At the end of the larger section of the 
race another settling tank has been 
formed by os the bottom of the trench 6 inches for a 
distance of 50 feet, and providing it with a 12-inch flushing 
valve. At the end of the second section of race is built a 
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masonry head box 8 feet x 11 feet x 7 feet 9 inches deep from 
which the water is conveyed to the turbines by means of 
820 feet of steel pipes, 3 feet 6 inches diameter. The head 
box has also been 
built to act as a 
settling tank, and 
prevent any sand 
entering the pipes. 
An overflow weir 
20 feet long has 
been built about 
balf-way along the 
race, the surplus 
water being con- 
ducted to the river 
by an underground 
conduit. Owing to 
the bad nature of 
the ground the 
whole of the head 
race has been con- 
structed of con- 
crete, with the ex- 
ception of one short 
length which was 
built of masonry. 
The pipe line, which 
had to be kept 
several feet above 
the ground, is sup- 
ported on masonry 
piers. The pipes 


are made up of | 
inch steel plates with double riveted seams, and fixed 
in 15 feet lengths. The joints are made with Kimberley 
collars run in with lead, and well caulked. 

The tail race is 624 feet in length, 10 feet wide, and 13 feet 
3 inches below the floor of the turbine house, and terminates 
in Laxey Harbour. The turbine house is 1,100 feet away 
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from one of the company’s steam 
power stations, and is a stone build- 
ing 80 feet long x 16 feet wide x 
12 feet high. The fall from the 
level of the weir to the centres of 
the turbines is 26 feet, the remain- 
ing 15 feet fall being obtained by 
means of draft tubes. The tur- 
bines are of the Victor horizontal 
type, and consist of two independent 
12-inch turbines in one casing with the shafts direct-coupled, 
во that when there is only asmall amount of water available, 
one turbine will be used, which enables the plant to be 
worked at its best efficiency. The turbines will develop 
140 H.P. at a of 720 revolutions. The generating 
plant consists of a combined bipolar generator and booster, 
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MAIN SWITCHBOARD IN STEAM GENERATING STATION WITH PANELS FOR CONTROLLING | 
TURBINE STATION.—ISLE OF MAN ELECTRIC TRAMWAYS. 
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the generator having an output of 160 amperes at 520 volta, 
and the booster 160 amperes at from 100 to 200 volts. 
The generator and booster are coupled to the turbines by 


means of a friction 
clutch, which per- 
mits of the plant 
being used as an 
ordinary motor- 
driven booster in 
the summer time 
when the river is 
very low. The 
turbines, generator, 
and booster are pro- 
vided with self- 
lubricating Бзаг- 
ings, and are 
capable of main- 
taining long con- 
tinuous runs with- 
out heating. The 
mains from the 
generator and boos- 
ter and the regu- 
lating wires are 
carried overhead to 
the steam power 
station previously 
referred to, from 
which the turbine 
plant is entirely 
controlled. Two 
| Lundell l-ur. 
motora, driven from a small storage battery, are used to open 
and close the turbine regulators. The switch panels for the 
generator and booster are attached to the main switchboard 
in the steam station, and consist of one generator panel 
with automatic switch, ammeter, voltmeter, positive. and 
negative switches, shunt regulating switch, starting switch, 

! and resistance to work the generator 
as a motor for driving the booster 
when the water is low, and an in- 
tegrating wattmeter. 

The booster panel contains 
switches for controlling a motor- 
driven booster in the steam station, 
and also the switches for controlling 
the turbine booster, that ie, positive 
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ABOVE THE WEIR—GarTESsS TO HEAD RACE ON THE RIGHT. 


and negative switches, voltmeter, ammeter, shunt regulating 
switch, integrating wattmeter, and change-over switches to 
connect either the turbine booster or motor booster to any of 
three feeders, Adjoining the generator panel is asmall panel 
for controlling in either direction the two }-H.P. motors for 
regulating the turbines. A small pipe has been carried from 
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the head race and is attached toa gauge glass fixed ina 
prominent position near the switchboard so that the 
attendant can see the height of the water in the head race. 


The turbine plant is worked in connection with three . 


battery sub - stations, each containing 250 cells of the 


PiPE LINE AND TURBINE HOUSE. 


Chloride R type, one at Laxey at the foot of the Snaefell 
Mountain Railway, and the other two about five miles on 
each side, all the stations being worked in parallel. When 
the cars are taking current, the turbine generator is assisting 
the batteries, but when the cars are descending the grades 
or standing the generator is charging the batteries. During 
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pany was the first in the country to use storage battery sub- 
stations for traction purposes, and they have proved ex- 
ceedingly useful for working 

amount of generating plant. The turbine plant has jut 
completed a 240 hours’ continuous test, ce which it 
maintained a steady load varying from ł to full load, and 
although the turbines are not provided with any governors, 
it was not necessary to alter the regulation once. 

The turbines and pipes have been supplied by Mr. F. 
Nell, of Queen Victoria Street, London, and the generator 
and booster by the Electric Construction Company, of 
Wolverhampton. The construction of the weir, water 
courses, and buildings, and the erection of the plant, have 
been carried out by the company’s staff under the super- 
intendence of Mr. J. Shaw, general manager and engineer. 


Hydro-electric Power Production.—1t is pro to 
transmit power from Beaver Creek, about 10 miles from 
Victor, to the Cripple Creek district for operating the reduc- 
tion works of the Gold Coin Mining and Leasing Company. 
The water-power available is 5,000 H P., and will be conv 
in some 6,000 feet of pipe. The head is 2,800 feet, and it 
is intended to divide this between two generating plante, 
consisting of Pelton water-wheels, 69 inches in diameter. 
The firet set of wheels will be placed at such an altitude ss 
to admit of a head of 1,100 feet; the water will. then flow 
down to the second set, 1,150 feet below. The pipe line for 
the firat plant is now in course of manufacture, and will be 
of sheet steel riveted, 3.200 feet in length, and 29 inches in 
diameter, the steel varying in thickness from ү; to ү inch. 
The electric generators are manufactured by the General 


- 


Nx 
172419 
27 


ery 


When 
ы ~ 21. Жм 
"mot * 


neee, 
TN S 4 
129^ = г, Y 
И L gy 


м ај 


4 4 - LÀ / 

E b б om 
p" n 

B xw 


71 
0 К VN (J! 


ә 


P 


Е »- 23 ^C Ы А * 
э V» = ч р 
ME ^ «99; 

EN — hi 

— PER AN 

o.c QUON 


TURBINE, DYNAMO, AND BoostER—LAXEY TURBINE STATION, ISLE OF MAN. 


the night-time when the cars are not running the booster is 
connected in series with the generator, and the batteries are 
in turn charged at a heavy rate and at a high voltage 
through the underground feeders. This enables a full load 
to be maintained on the turbines continuously. This com- 


Electric Company, of America, and each generator will be 
connected direct to two Pelton wheels, having an 

capacity of 675 HP. The wheels and generators will be 
mounted on separate base plates, and the shafts will be con- 
nected by means of combination fly-wheel couplings. 


along line with a minimum. 


—— — ш = 
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ELECTRIC TRACTION NOTES. 


(Continued from page 576.) 


Liverpool.—The accounts of the Corporation Tramways 
Committee for the year ended December $16$ last, issued on Batar- 
day, bave been awaited with a good deal of interest because of the 

made in routes besides the ual substitution E 


undertaking, was to have uniform penny fares on all routes for any 
distance. Alderman Petrie, the present chairman of the Tramways 
Committee, recently made a ые ta which he contended that the 
universal penny fares would not pay, and would involve the levy of a 
tramway rate. On the other hand, Councillor Ratherford, who some 
` time ago retired from the chairmanship, offers on the part of a 
syndicate, to pay £100,000 down as bonus for а 30 years’ lease of the 
tramways, and to give a guarantee of £250,000. He undertakes to 

only a penny for any distance, and to prevent overcrowding, 
which is now a continual source of complaint. He also undertakes to 
pay off the Corporation debt om the tramways, which exc:eds 
£1,000,000, to extend and complete the electrical equipment of the 
lines throughout Liverpool, to take the necessary power from the 
‘Corporation st present prices, and to hand over the whole system 
complete, and in excellent working order, on the expiry of the lease. 
The Tramways Committee have not yet taken any steps in regard 
to Mr. Rutherford's formal and detailed offer. The controversy, 
says the Times, lends interest to the Committee's accounts just 
issued. The revenue from the horte trams was £280,411; 
from omnibuses, £50,547; realised for manure, £3,237. Adding 
proportion of receipts for advertising in cars makes something like 
£290,000. The working expenses of all sorts were £242,303, leaving 
an profit of £47,708, out of which must be met and 
eb fend and capital, besides the great depreciation involved in 


Omnibus Company, Limited, cost £596,548 ү lines already belong- 
ing to the Corporation). The total expenditure on the lines up to 
the end of 1898 was £257,821, on tramroads for electric haulage the 
expenditure was £172,901, nearly all in 1899. Altogether the expen- 

on capital account has been 81, 161, 279, of w £244,756 was 
spent last year (1899); and it is noteworthy that the assets are set 
down at £1,161,279, or precisely the amount actually paid for land, 
buildings, tramlines, horses, cars, &c., without any regard for depre- 
ciation, though it is obvious that the electrical developmente will 
make the horses and horse care of diminished value. 


borough.—The Light Railways inquiry, opened on . 
Lough m i ales uat pe 


March 19th, was resumed on Monday a hborough into thé 
application of the Loughborough and District Electric Traction 
Syndicate, Limited, for permission to lay certain light electric rail- 
ways. The Commissioners inspected the routes, and certain oppo- 
sition having been withdrawn and the details discussed, the scheme 
met with the Oommissioners’ approval, with the exception of line 1, 
with respect to which a further application bas to be made in keeping 
with certain conditions. | 


The Metropolitan Railways and Electric Traction.— 
At the meeting of the Metropolitan District Railway held last week 
to consider certain Bills to come before Parliament, Major Isaacs 

resided. The company’s own Bill sought power to acquire land at 
Ёо" Road, Chelsea, for the construction ofja generating station, and 
to lay down cables to convey electrical energy from such generating 
station to the railway. They had come to tbe conclusion that 
probably the only way in which the railway could be turned to best 
у бош ah curtain times cf the day would be to give up the motor 
which they were now using, and to apply electricity in мүнө Не 
had no doubt that proprietors һай noticed that from 11 o'clock in the 
m until 8 or 4 o'clock in the afternoon nothing like proper use was 
made of the railway by the travelling public, in consequence of 
certain drawbacks oonnec'ed with the system. It had, therefore, 
‚ been in the minds of the directors for a considerable time that the 
sooner a change was made in the motive power the better for the 
money-earning capacity of the line. In the course of a few days the 
first trial trip by the directors would be made from Earl's Oourt 
Stati n to Kensington High Street on the experimental ck ctrical 
section, and back again, and it would be submitted officially to the 
Board of Trade on the following day. 

We understand that the directors inspected the train on Tuesday, 
and the Board of Trade on Wednesday. 


Municipal Tramways.—In the House of Commons on 
Tuesday Mr. Jcffreye asked the First Lord of the Treasury whether 
he was aware that municipalities were now promoting Bills to con- 
struct and work tramways beyond the limits of their districts; and 
whether, seeing that under Standing Order 1704 no powers were to 
be given to any local authority for construction, acquisition, or taking 
on lene of any tramway beyond the limits of their district except 
unde: special local circumstances, the Government proposed to ask tbe 
Houte to alter or abrogate the above order. Mr. Balfour, replying, 
thought that Bills of this kind had been paesed before now, and the 
standing order provided that in exceptional circumstances they 


“The Bastern 
` Beoretary of State for 


might be passed. He did not think that any alteration of the 
standing order should be contemplated, at all events until the 
Municipal Trading Committee had reporten. 


Rothwell.—The Urban Council have decided to ask the 
British Blectric Traction Oompany, who have the Wellingborough 
Tramways scheme in hand, to extend their system, if it comes into 
existence, to Rothwell. 

Surface Contact  Traction.—Oar e e 
correspondent writes as follows: — A considerable quantity of , 
which adjoins the Midland Railway line ast Wednesfi close to 
Wolverhampton, has just been acquired by a Birmingham Oompany, 
and it is intended that it shall be used for the development of an 


electrical undertaking. The land, it may be stated, is close to the 
works of Thomas Parker, Limited, electrical 


, and those of 
the Motor Oar Syndicate, It has been acquired through the medium 
of Messrs. Thomas Bolton & Sonr, the B Street Metal 
Works, Birmingham; and it is in connection with a scheme which 


Mr. F. B. Bolton and Mr. Robert Brown, of that firm, are taking a 
very great interest in, and developments may be looked for. They 
have great faith in what is known as the Kingsland mechanical 
surface contact system of electric traction; and for the purpose of 
demonstrating the advantages of this system to the many public 
bodies in the Midlands interested in tramway traction, a pins аа 
track is being put down upon which experiments are to be d 


way at 10 guineas per day 
for principals, and 2 guiness for assistants. The tender of the 
ble aud Oonstruction Oompany for the cables, conduite, 
&c., at £12,613 2s. 8d., her with additions at scheduled price, 
total £13,382, was a ; and a committee was appointed 
to report on the proposed prices, &c., for the supply of electrical 
energy. 


Thanet.—Considerable progress has been made in connec- 
tien with the Isle of Thanet light railways in Ramsgate and the 
immediate vicinity. The New Road, between Balle Vue Road, 
Ramsgate, and Gladstone Road, Broadstairs, is now bsing laid out. 
A supply of poles is on the ground. | 


Warwick .—The Board of Trade has granted an order to 
the Watwick Tramway Oompany for an overhead electric tranrway 
within the boundaries of the borough. The period named is 28 years, 
but the Warwick Corporation is to have the right to purchase at the 
end of seven years. All the questionsin difference have been settled 
except that of a rent on profits which has been demanded by the 
town, and which the British Electric Traction Oompany, which is at 


the back of the local company, is unwilling to concede, as it has not 
paid a rent on profits elsewhere. 


Wolverhampton.—In accordance with the decision 
arrived at before the arbitrator, the Oorporation will only acquire— 
on May 1st—those рин of the tramlines within the borough 
uently a 


boundaries, and conseq 
indalged in by the travelling pub i 
tances between such boan в and the neighbouring townships of 


roposed new tram 


the Wolverhampton unie brine as are at the present time in 


Bradford exchange are 1.784 subscribers, and 1,086 are connected 
with the 16 sub-exchanges, making a total of 2,850 telephone users, 
with 3,905 instraments, some firms having more than one telephone. 
The new switch room will accommodate 8,800 subscribers, and already 
plans have been passed for an extension of the switchboard to deal 
with another 1,000 subscribers. Most of the wires aro brought into 
the exchange underground. 


Lowestoft.—Mr. Hawtayne is to report to a Corporation 
committee on municipal rai i ii 


Telegrams to South Africa.—In the House of Commons 
last week, in to Mr. Henniker Heaton, Mr. Wyndham said :— 
ph Oompany recently, of their own acoord, re- 
duced the charges for at ap from 4s. to 2s. a word, and the 

War is not prepared to call upon the company 
for any farther concession. The number of telegrams is 


80 
great as to lead to frequent blocks on the line.” d 
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The Pacific Oable.— The following is reprinted from the 
Outlook toe March 31st :— 


The Pacific Cable Board has held further meetings, but New South Wales 
and Victoria have yet to respond to the appeals of Canada, New Zealand, and 
other Australasian Colonies. They are asked to respect the spirit of Imperial 

artnership in which the Pacific cable project was agreed upon, and refuse the 
andline concessions sought by the Eastern Telegraph Company. Mr. 
Chamberlain is heartily with the appellants, and the officia! explanation issued 
by the Eastern Company through the Times qoite fails to allay suspicion. The 

mpire has determined to lay and maintain a State cable between Canada and 
Australasia, and itis not playing the game for contributing Colonies to make 
concessions to the Eastern Company in Australia which will enable them to 
play fast and loose with the business of this State Pacific cable, when estab- 
ished. Zurely, aa the Canadian Gazette suggests, the time has come for the 
senior member in this new Pacific cable partnership—that is to say, the 
Imperial Government—to address the Eastern Company. The company will 
not persist in their manceuvres against the Pacific cable project when they 
know that to do so will imperil the good relations between themselves and 
the Government, from whose subsidy-bestowing bounty they still hope to receive 
во large a benefit, | 


Тһе сове Service.—At Tuesday's meeting of the 
Oouncil the Highways Committee submitted the following report :— 


Our attention has been drawn to a letter which has recently been addressed 
to each member of the Council by the general manager of the National Tele- 
prone Company. Having regard to the fact tbat litigation is now pending 

tween the Council and the company, we are advised that we should not com- 
ment upon the pou raised in it. We wish, however, to make one point quite 
clear, and that is that there is a fallacy underlying the whole letter, namely, 
that lt alleges that the company is conducting its business under a license 
obtained from the Postmaster-General. We have understood throughout our 
negotiations that the company had actually obtained this license; but we know 
now that this is not the fact, as proceedings have actually been instituted by 
the Postmaster-General to restrain the company from breaking up the streets 
without his license. It follows, therefore, that the Council is not yet really in a 
position in which it can legally grant any consent at all, nor indeed could it be 
advised to grant any provisional consent, until the pending litigation with the 
Postmaster-General has been decided. The Council cannot therefore be con- 
sidered to have stood in the way of the company doing its work and improving 
its service. The remaining points referred to will be dealt with in the pending 
litigation between the Council and the company, to which we have before 

referred, and we refrain from making any further comment. 


Telegraphic Interruptions and Repairs:— 
О©Олвг.ив. Down, Repaired. 

Wir Inprss :— 
Jamaica-Oolon  ... saa oo. June 90, 1899 ... vas 
Trinidad-Demerara (1891 dupli- 

onte) see #09 006 eae Oct. 23, 1899 eee 
Trinidad-Demerara (1871 origi- 

nal Mar. $1, 1900 ... 


Mole Bt. Nicholas-Oape Haitien... March 6, 1900 


Oayenne- «i . Oct, 11, 1899 
Cayenne-Paramaribo . Feb. 16, 1900 
Oeara-Maranham ... a ... Feb. 20, 1900 
Para-Maranham . ; .. March 2, 1900 
Coro-Maracaibo .. Mar. 15, 1900 
"msg sd Lada 5 June 20, 1899 ... N 
Bitia-R sie ses ids ... Mar. 17, 1900 ee 
Tarifa-Tangier T mA .. Jan. 2,1900  .. oes 
LANDLINES. 
Wasr Inpms:— 
Communication with Port de Paix 
(Haiti) ood Geo eee 00 Feb. 26, 1900 eee 
Bourn AFBICAN:— | 
Oommanication with 
and ond [1] өө #06 Oct. 13, 1899 ә 


Моо River (Natal) eee ees 
Communication beyond Burghers- 
Good Hope) ... Nov. 7, 1809 ... сев 

unication beyond Hetoourt 


interrupted on Persian Territory Feb. 24, 1900 ... 
Marsoaibo p 


Оото- ees eee een Mar. 15, 1900 eee 
Berena-Valparaiso ... .. Jan. 16, 1900 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Belfast.—April 19th. The Eleotrio Committee wants 


tenders for the su of electric motors for a period of 12 ths. 
Soo "Official Netlog“ March 0th. | жЕ 


Birkenhead. — April 28rd. The Oorporation wants 
tenders for boilers, economiser, mechanical stoker, steam dynamos, 
con planf, battery and booster, and overhead travelling 
crane for the tramway power station. See "Official Notices” to-day. 


: „Савана: т ad The Secretary of State for 

А ch from Her 's Consul at 
Corunna, stating that tenders are invited by the Durs tel Electric 
Oo-operative Society for the supply of a complete set of electrical 
machinery of 400 H.P., and capable of supplying 12,000 lamps of 
10 ar. All necessary information can һер from the secretary, 


Senor Dr. Barique рәү i gmap run Pach Tenders should 
be addressed to the Р t, Senor Dr. Manuel Baifa, Calle Zafateria, 
No. 5, Corunna, before April 15th. 


Crete,—April 7th. The Secre of я ee 
Affairs has received a despatch from Her eaty’s - 
Canes, Orete, stating that tendere are invited by the Cretan Goverm- 
ment, not later than April 7th, for the construction and working of 
tramway lines between Canea and the suburb of Halepa, and between 


been received may be examined on a 
mercial Department on the Foreign any 

of 11 a.m. and 5 p.m. 
Dublin.—April 26th. The Electric Lighting 
wants tenders for six Lancashire and four water-tube boilers and two 
; two 1,000-xw. and two 500-xw. low polyphase 


Dundee.—April 25th. The Town Council wants tenders 
for a traction switchboard for the electric station. See “ Official 
Notices ” to-day. 

Edinburgh.—April 7th. The Corporation wants tenders 
for the supply of coal, arc lamp carbons, cast-iron pipes, pavement 
box frames for the T supply stations for 1900-1901. 


_ Beo “ Official Notices” March 28 


France,—April 12th. The French Post and Telegraph 
Authorities in Paris are inviting tenders until April 12th, for the 
supply of 460 tons of bronss or copper wire. may be 
obtained from, and tenders are to sent to, Le Sous-Secretariat 
d'Etat des Postes et Telegraphes, Rue de Grenelle 103, Paris. 


Germany.—April 20th. The Prussian State Railway 
authorities at Posen are inviting tenders until April 20th, for the 
supply of 45 tons of iron wire 4 mm. diameter, and 6,500 
insulators. Particulars may be obtained for 6d. from, tenders 


are to be sent to, Die Кё Eisenbahn Telegraphen Inspection, 


Glasgow.—April 18th. The Oorporation wants tenders 
for the su of telephone cables (inclu 3 conduits 
and join J: and telephone instruments (wall table). Bee 
“ Official Notices” March 30th. 

Halifax. = ore 7th. Tenders are being invited for 
споса кыщ for the Victoria Oonoert Hall and premises. 
Bee otices " March 16th. 

Halifax.—The Electricity Committee wants tenders for 
а year's supply of electricity meters; and the Tramways Committee 
for the supply of various in connection with the overhead 
equipment of new lines. % Official Notices” March 30th. 

Mariupol.—May. The 5 of State for Foreign 
Affairs has received a atch from Н.М. Oonsul at Taganrog, 

ting that tenders are invited by the municipality of Mariupol, not 
ater than May 16th (29) next, for the construction and exploitation 
of an electric tramway and the installation of electric light in that 
town. Particulars may be examined on personal application at tbe 
5 Department of the Foreign Office between 11 a.m. and 

p.m. 


Morpeth.— April 7th. Tenders are wanted for а complete 
electric lighting lation for the Oounty of Northumberland 
Lunatic Asylum, near Morpeth. See Official Notices” March 23ed. 


Roumania.— April 10th. Tenders are being invited 
until April 10th by the Roumanian Post and Telegraph Authorities 
in Bucharest for the supply of 20,000 small porcelain insulators and 
20,000 large ditto. VUE | 


Russia.— April 13th. Tendersare being invited until 
April 13th, by the municipal authorities of Wilna, for the concession 
for the construction and operation of a central electric lighting 
station in the town. Tenders to be sent to Derkmagistrat of Wilna, 
whence particulars may be obtained. 

Salford. — April 9th. The Corporation wants tenders 
for an ash conveyor and two electrically-driven travelling cranes, 
for the new ty works, See "Official Notices” March 23rd. 


‘Southampton.—April 7th. The Harbour Board invites 
tenders for a motor transformer with accessories. Bee “ Official 
Notices” March 16th. 


Sunderland. — April 27th. The Corporation wants 
tenders for the supply of two additional switchboard panels with 
instruments, &c., for the electric lighting station. See “ Official 
Notices ” to-day. 

Walthamstow.—The Urban District Ocunoil has con- 
tracted with Messrs. F. Buter & Oo., for a Dowson gas and electric 
lighting plant for the isolation hospital at £4,049. 


Wimbledon.—April 9th. The Council invites t anders 
for 5,000 16 ср, and 1,000 32-0 Р. incandescent lamps. Soe * Official 
Notices " March 30th. 


Wolverhampton. — The Tramways Committee of the 
Corporation invite tenders for steel rails and accessories required in 
connection with the construction of Section 1. The weight of 
material at present needed amounts to about 700 tons, but some 
2,800 tons will be required during the next two years. All 
information may be obtained from Mr. J. W. Bradley, boroagh 
engineer, Wolverhampton. 
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OLOSED. 


Belgium, — Four concerns — three German and one 
bmitted tenders to the Société Nationale des Chemins 


that in order to supply electrical energy to the p 
light railway, the two present 100-xw. alternators should be re 
tin current dynamos, and that a 500-xw. steam alternator 
der of Messrs. Parsons & Oo. of £3,820 
was on Monday acoepted by the Town Oouncil. i 


Cheltenham.— The borough electrical engineer opore 


mulators 
ulatoren und Electricitátswerke Gesellschaft (Boese) of Berlin. 


Roumania.— Messrs. Escher, Wyss & Oo., of Zurich, 
aad evo korine af the GOMERA "raul ENA, Koc ie muse 
an 

authorities of Bucharest. x ра "epe 


Saltord.—The Town Council on Wednesday was asked 
to confirm resolutions of the Electric Light Committee, tin 

. & Oo., Limited, for eight jet condensers, 

ust,and water pipe work, at the Straw- 

Road Electri Works, for £16,500; and the tender of 

Mr. Bertram Thomas, for erecting at the new electricity works, six 

electrically-driven feed pumps, complete with connections to the 

tanks and boilers, for £3,157. 


Swansea.—The Council has contracted with Messrs. 
Oallender’s Company for cables, conduits, &c., at £13,332. . 
Р" Torquay.—The Council has given an order to the British 
Insulated Wire Oompany for electric light extension cables. 


Wrexham.—The Town Council has the tender 


of Mr. William Lord ( ) at £825 for a Lancashire boiler in con- 
nection with the electric ting ) 


Messrs. Meldrum Bros. for a refuse 


FORTHCOMING EVENTS. 


Friday, April 6th.—At 9 p.m. Royal Institution. “Solid Hydrogen,” 
dre Prof. Dewar, F.B.8, ' 

At 2 30 p.m.—The Institution of Civil Engineers. Students’ 

visit to the works of the India-Rubber, Gatta-Percha, 

and Telegraph Works Company, Limited, at Bilver- 


Saturday, A 7th.—Royal Institution. Lord В h on 
á F'Polarised Light” (Leotere V). ышы 

Pus Ay, AP шу meeting. Papers сє "The Develophent of 
. Ра on men 

| d die of тый là Groat Britain,” by 

Bell, F. R. B.; and The Wear of Steel 

” by Thomas Andrews, F. R В. 
Monday, April 23rd.—At 8 o'clock. Institution of Civil 

| The eighth “ James Forrest” lecture, by Bir 


NOTES. 


Notice. As next Friday is Good Friday, the ELECTRICAL 
. Raview will кошо шы крй ил usual. Will 

correspondents, advertisers, whom it may concern 
kindly bear this in mind ? 


Current Specifications.—A oorrespondent writes as 
follows :—“ І am very glad to see you are mentioning, under 
the heading of Current Specifications,’ the hard conditions 
` invariably laid down for contractors for electric lighting 
materials, It is quite time some of the ridiculous speci- 
cations sent out were revised, as they oontain, generally 
speaking, obviously unfair and impossible conditions. One 
point is that of ‘quantities’ required. In order to make out 
a r estimate, a contractor should know a imately 
what quantity he might be asked to supply, otherwise how 
can he possibly cover himself with the necessary raw 
material? It is the easiest thing in the world to insert a 
column setting forth the quantities of each article used under 


- emanating from a keen and 


the previous contract, yet it is seldom, if ever done, and 
when the information is ially asked for, ‘red tapeism 
пса and you are told your request cannot be complied 
wi Other contracts contain a clanse to the effect that the 
cost of the contract stamps must be borne by the contractor, 
so that if your tender is accepted, you must pay a couple of 
oe for stamps, whether m any orders or not. 
his latter remark may seem a ‚ bat I have known and 
been notified that my tender had been accepted without, 
however, ever having received a single order, and 
maybe other contractors have had a similar experience. 
Tenders often state, ‘The authorities do not bind themselves 
to the T rape mentioned or any quantities,’ so that it is 
quite likely you may not receive a single order after you 
have paid the fees for contract stamps. Some antiquated 
Vestries ask for deposit of a bank-note when applying for 
tender form. This probably dates back to the days when 
cheques were unknown, yet you see the same condition in 
the specifications of to-day, which only goes to prove the 
necessity of revising them and bringing them up to date. It 
is high time these one-man’ contracts were abolished. The 
cations should be drawn out by practical business men, 
then we should get reasonable conditions, but as matters now 
stand all the risk is on the side of the contractor.” 


Electrical Transmission in England.—The following 
notes recently appeared in the New York Electrical Worldand 
Engineer. They are comments which municipal electrical 
engineers ought to place in the hands of any of their com- 
mitteemen who may be opposed to all electrical progrees unless 
it be municipal :— | 


Some interesting and promising schemes have lately been put 
m в : distance transmission of eloctaical 


matter 
e t as our London correspondent bas lately 
detailed, a most virulent tion is exercised the 


companies ask no monopoly. All that they seek is the 
permission to sell current chea to any customer they can reach, 
regardless of his previous of servitude юа шав сре 


lant; but are apparently to be denied 
cheaper Жай goods in the markets of the world. If 
doesn't care, we don't. It is a good thing for us to have these Little 
Inglanders ruling the roost. 

We have often expressed sentiments entirely in accord with 
what our American contemporary says, and we wish that the 
Little Englander of our manicipal life conld be brought to 
seo the error of his ways. Perhaps the above remarks 
powerful foreign trade rival, as 
America become, will have a little weight with 
those who are amenable to reason. 


Eb 


Alternating—or Intermiuent ? — Sense — The Law 
Courts. Subject — An electrical contract in a district sup- 
plied by a well-known London company. 

COUNSEL CROSS-EXAMINING : Is it an intermittent current 
that is supplied to your premises ? 

Non-TEcHnicaL WiTNESS: I don't know much about it, 
but 4 has been intermittent several times lately ! 

UsHER: Silence in the Oourt!! 


The Pestmaster-General.— The Duke of Norfolk 
having relinquished the Postmaster-Generalahi use of 
his temporary absence in South Africa, Her Majesty the 
Queen has appointed Lord Londonderry to be his successor. 


Who Knows ?—“ Solenoid” writes :—'* Oan you give 
me any information as to when the British Westinghouse 
Company are likely to commence manufacturing in their 


- works at Manchester ?” 


Rey in the next century, we believe,—Ep8. ELEC, 
ү. | 
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“A Critics Error" Acknowledged.—There is pub- 
lished in London a journal calling itself the Municipal Journal. 
We think we had better remind our readers, lest they should 
forget. When we discover an error a little more glaring 
than usual, we don’t think it becoming of our brother 
editor to take offence if we gently point it out, as 
we did when our contemporary gloried in the troubles of the 
City of London Electric Lighting Company, and said that 
it sold a unit for the same price as the cheapest hot-cross 
bun, instead of for the price of about five good ones. Of course 
our friends ascribe the error to the printer; who oould expect 
otherwise ? We have ourselves given up blaming the poor 
printer—in print at any rate—but we cannot help letti 
our readers see what a ful (sic) correction our esteem 
contemporary is pl to insert рохе away іп а oorner 
as though it were ashamed of itself), minimising its critio’s 
error :— 


pany last year was 7,446,703, but an additional 4 had slipped in, 
which led the ELECTRICAL Rgvrmw to “gather” that the company 
was selling two units for a у. As the av price per unit was 
stated, the error was obvious, but we are glad to afford our con- 
tem an opportunity for trying to brighten up its dull columns. 
It the error bad not been obvious to everyone the Ruvimw would not 
have seen it. 

The effect of that “ printer's 4 was to add many millions of 
units to the City Company's output. Is this the way the 
Municipal Journal “ brightens up its dull columns ? ” 


Are Strikers Entitled to Poor Relief? — An 
Important Judgment,—In the present condition of trade, 
and by reason of the extraordinary interest taken by all 
classes of the community in the drama which is being 
enacted in South Africa, we are likely to overlook the 
importance of events which would attract notice and excite 
criticism in the days of strikes or the piping times of peace. 
To such а fate the recent decision of the Court of Appeal in 
the case of the Attorney-General v. the Guardians of the 
Merthyr Tydfil Union bas apparently been consigned by the 
daily papers, and yet, were we involved in one of those 
labour disputes which, in recent years, have so frequently 
hampered our commerce and paralysed many industries, its 
importance would have even attracted the notice of the yellow 
press. Abont this time last year the friends of trade unionism 
were rejoicing in the decision of Lord (then Mr. Justice) 
Romer when this casé came before him in the first instance, 
He had decided, in effect, that the Guardians of the 
Merthyr Tydfil Union were lawfully entitled to provide 
money out of the rates for the relief of strikers for 
whom there was plenty of work at hand if they 
only chose to accept it. True, bis Lordship found that 
the cases in which the Guardians had granted relief were 
* of urgent necessity," and that if the defendants had asked 
for & declaration in terms leas wide, he might have been able 
-to grant them some relief against the rate. It remained, 
however, for the Court of A to lay down the principle 
that it is illegal for Guardians to provide money to support 
strikers. Bearing in mind that this decision was arrived at 
by all three members of the Court of А after an argu. 
ment which lasted for a week, and that the judgment of the 
Master of the Rolls embodies a complete résumé of the law 
relating to the question before the Court, we may take it 
that the principle laid down will be affirmed, should it ever 
come before a higher tribunal. As we have said, the exoep- 
tional activity which prevails in all trades likely to be affected 
by strikes, may cause the masters and workmen to overlook 
the importance of this decision. And perhaps it may not 
turn out to beso important as it appears to be at firat sight, 
for nothing prevents the Guardians from granting 
relief to wives and children during the strike. Never- 
theles, when we add this weapon to the many others 
which in recent years have come to the assistance of capital 
in its struggle with labour, it is-clear that the hand óf the 
master is rendered appreciably stronger. | 


. Persomal.—Mr. V. J. Delebecque, A. M. I. E. E., has 
ME у yu the S ге Works Com- 
pany, Limi ving resign it f manager 

the Penistone Electrical Company. Бы E 


Appointments Vacant.—The Birkenhead Tramways 
Committee wants an assistant electrical engineer at £3 103. 
per week, and the Cardiff Corporation requires a 


mains 
superintendent at £150 per annum. See Official Notices 


to-day. 

A clerk of works is wanted for the Hereford County and 
City Lunatic Asylum to supervise electric lighting installa- 
tion and other work. A mains superi t, at £120 per 
annum, is wanted by the Cambridge Electric Supply Com- 
pany. See Official Notices " to-day. 


Lectures.—On Thursday last week Mr. Thomas Parker, 
J.P., delivered a lecture to the members of the Wolver- 
hampton J. M. C. A. on * What we Know and What we 
Don't Know.” He dealt in an i ing manner with a 
great many branches of applied and theoretical knowledge, 
chiefly scientific, from pros and cons of the metric 
system, ri mathematios, electricity, engineering, chemistry, 

0. 


ув108, | 
At the St. Andrew’s Institute of Engi „ Hull, last 
week, a paper was read by Mr. Muse on Electrical Trans- 
mission of Power.” 

Mr. G. R. Peers has delivered two lectures on “ Elec- 
tricity” at the Public Hall, Wrexham. 


ы DS pi stated a A. W. Rucker has 
n nominated for the i next '8 i 
of the British Associatio n which is to be held er неш 


elapsed. The calories given off by the battery were, however, 
more than sufficient to effect the decomposition of the 
water, amounting, in fact, to 98 ‘cal.* (2) If, in the 
above еши, a silver wire is substituted for the 
positive electrode, the following results are observed :— 
At the end of 18 hours no appreciable change is observed in 
the liquid ; however, if after the silver wire has been taken 
out 8 ре hydrochloric acid is put into the same branch 
of the tube, we observe a whitish a | in the water 
having all the characteristics of chloride of silver. The 
hydrochloric acid has simply precipitated the slight quantity 
of oxide of silver that was in the distilled water. a With 
three Daniell elements the effect is much more noticea 
the end of 15 minutes we can observe, by the aid of hydro- 
ohlorio acid, that the silver is beginning to dissolve. After 
18 hours we find the whole of the curved part of the tube 
coated with в consisting of a mixture of silver oxide 
and metallicsilver. (4) If inthe experiment just described we 
substitute for the three Daniell elementa six Bunsen elements, 
the metallic deposit found at the bottom of the tube is 
considerable in proponon (5) Copper also forms a crys- 
talline deposit when it is used as anode in the electrolysis, or 
more bly the pseudo-eleotrolysist of distilled water. 
The experiment is performed in the manner already described, 
f.&., in the branches of a U-shaped tube, filled with distilled 
water, are placed a platinum wire and a copper wire, the first 
connected to the negative pole, and the second to the posi- 
tive pole of a battery consisting of three Daniell elements. 
The distance between the two electrodes is about 40 milli- 
ann а nes = of 3 hours we find on the lower 
of the tube & layer of crystallised copper adhering to 
Ehe sides of the tube. We also observe a deposit of copper 
on the platinum wire. (6) Gold used as anode does not 
uce any metallic deposit even under the action of eight 


| реи elementa. 


* 98 cal. = heat given off by the two Daniell elements. 60 cal = 
heat of decomposition of water. (For further details, sce “Traits 
des Piles Electriques," by Dr. D. Tommasi, р. 60.) 

erase, го Dr. d the decom E 

electric curren phases may be distinguished ; 
dissociated elements that are carried towards the 
two electrodes isse eager i and in the second it is the pro- 
ducts of the decomposition of the water that are liberated (electro- 
lysis) For further details see Traité de l'Electzochimie," p. 31. 
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Still Motors.—The Still Motor Company, of Toronto, 
Oanada, will exhibit through Messrs. Shippey Brothers, their 
London agents, some new types of electric motor cars, which 
will be on view at the forthcoming International Exhibition 
which opens at the Agricultural Hall on the 14th inst. All 
of the cars will be equipped with the new “ Ideal Storage 
Batteries," for which & company is forming to purohase the 
British patents and build these Canadian electric motor cars 
in England. | 


NEW COMPANY REGISTERED. 


McNamara (Birmingham) Limited (65,522).—This 
company was re on March 30tb, with a capital of £10,000 in 
£1 (5,000 preference), to acquire and take over as a going 
concern the business now carried on at the Rea Worke, Balsall Heath 
Road, Birmingham, by Matthew J. McNamara, as McNamara and 
Oo.," and to carry on the business of founders, gas, steam and water 
fittings manufacturers, tube makers, electrical and mechanical 
engineers, makers of chandeliers, and electroliers, &c. The 
first subscribers (each with one preference share) are :—F'rank Davies, 
121, Fordwich Road, Brondesbury, N.W., chartered accountant ; 
Joseph Breeden Fair View, Lydiate Ash, near Bromsgrove, brass 
founder; Matthew J. McNamara, Rea Works, Baleall b, Bir- 
mingham, brass founder; Francis Broeden, Wake Green Road, 
Moseley, Birmingham, brass founder; Joseph B. McNamara, Park 
Road, Moseley, Birmingham, brass founder; Harry Meredith, 
Pradential Baildings, Оо tion Street, Birmingham, chartered 
accountant; and William , 22, Kingswood Road, Moseley, 
near Birmingham, accountant. The number of directors is not to be 
less than three nor more than even; the first are to be appointed by 
кен ; qualification, &100; remuneration, £320 per annum, 


CENTRAL STATION ACCOUNTS. 


j Е Tun accounts of the electricity supply under- 


Bary taking of the borough of Bury show gradual 
Corporation growth and improvement, and if the upward 
Electricity ^ tendency continues, as there is every reason to 
Accounts, hope, the corner should soon be turned, and the 


business pay its way. The capital expenditure 
is very moderate, but has increased by 27,500 during 1898. The load 
in kilowatts has risen by over 50 per cent. In 1897 there were four 
public lamps; a year later the number had increased to 18. 


GENERAL STATEMENT. 


; 1897. 1898. 
Total capital expenditure ... £25,512 £83,079 £7,667 
Number of units sold 64462 115,858 51391 
Maximum load in kilowattr... 91 144 53 
Gross revenue oe 05. 1,818 42, 183 £865 
Gross proſilt. £539 81,071 £682 
Average price per unit sold... 476d. 4:86d. — — 41d. 


The revenue account shows some interesting figures. In 1897 the 
gross revenue was only £1,320, and the total costs being £780, a 
gross profit of £540 was left to pay interest and sinking fund charges 
amounting to £1,120, the result being a net loss of £580. In that 
year the average receipts for current per unit was jast over 42d., and 
jast over 4,°,d. per unit from all sources of revenue. In 1598 the 

gross revenue had increased by over £860 to £2,180, but the increase 
in total costs only amounted to £330, or a total of £1,110, thus leaving 
а gross profit of no less than £865 to pay interest and sinking fund 
charges (enhanced by £290), amounting to £1,410 nearly ; the result 
being a net loss of £336; this being, however, a fall in net loss of as 
much as £243, a result upon which Mr. Watson, the engineer, is to 
be heartily congratulated. | 
Биүннов STATEMENT, 
19007. . 1896. 


| | Gross Рег unit. Gross. Per unit. Increase. 
Bale of current 1,277 476d. £2,102 4384. — 41d. 
Meter rene ° 41 164. 81 174 + 09d. 
Supply of lamps, &c. МЕ ма ДӨ б 
Sundry fees, &0. eee eae 000 | 006 
Gross revenue’ ... £1,318 491d. £2,188 452d. – 394, 


For a diminutive output the costs are extremely good, even for the 
provinces. Mr. Watson must be able to purchase cheap coal and obtain 
cheap labour, and make the most of those advantages to turn out 115,000 
unite with a coal bill of a little over £4 4s. per week, sandry engine 
room stores, at about £1 per week, and all salaries and wages together 


of the equivalent of 51,774 8 ср. lamps, being 


amounting to just £10 per week. All items show reductions, save 
only "establishment charges,” but" workw costs” are down to less 
than 13 1., and total costs” to just below 24d., being. improvements 
on 1897 figures by, roughly, Ad. and $d. respectively. 


Оовт o» Рворосттон. 


1897. 1808. 
Gross. Per unit. Gross. Per unit. Increase 


Coal 5 te „ $132 494. 8225 47d. — Od. 
e 63 20d. 51 10d. 104. 
Salaries and wages incurred | 

in en ration and distri- 207 77d. 943 50d. 27d. 
Repairs and maintenance of i | 

Buildings, engines boilers, | 38 144. 48 °10d. — Odd. 

dynamos, &o. 

Worke’ costs ... ... 2490 160d. £567 1'17d. — 48d. 
Rent, rates, and taxes 150 564. 209 43d. — 13d. 
Mengen гез ngeng | 176 ‘65d. 279 *584. —074. 

neer, secretary, clerks, &c. ` . 
General establishment 
‚ charges, stationery 81 93 09d. 57 12d. 4-034. 
nsuranoe. | 
Other expenses TT 
Total costs ... £779 290d, £1,112 9-80d. —-60d. 


We have already dealt with the appropriation of profits when 
considering the revenue statement. It may, however, be again men- 
tioned that so favourable results both from the engineering and 
financial standpoints from so small a station reflects credit проп all 


concerned. M 
Pnorrr STATEMENT. 
. 1897. 1898. 
Interest on loans 8570 £776 
Sinking fund for repayments .. se be 548 631 
Net profit carried to rates* „„ ‚ез — 579 — 336 
Gross profit... £539 . £1,071 
* Deficit charged to general rate. à 
ӨТТҮ NOTES. 


National Electric Free Wiring Company. _ 
THs annual meeting of this company was held on Monday at Faraday 


7 


House, W.O., Mr. B. B. Bain presiding. 


In moving the adoption of the report, which appeared in our last 
issue, the CHAIRMAN said he wae glad that, as he һай hoped at the 
MOONDE кас аво, пех нет now able to declare a dividend. It 
was not a large one, but it was a beginning, and the promise c? larger 
dividends in the future. They might congratulate themselves that it 


had been earned in the second year of the company’s existence—a 


company of an entirely new departare. 


The business had shown a steady 
rate of increase d 


the year. They completed 1,970 installations, 
an increase cf 994 


divided between free wiring 
clearer to 


number of corporations and supply N whose names are men- 
i free wiring contracts were 


р profitable 
as they expected, and those they had terminated. In addition to the 
contracts actually concluded, others had been arranged, and in the 
case of three important districts they were only тыны 
to be sealed. It would be seen that they had no lack 

work for the current year. One Mg important contract had been 
sealed during the last few dsys with Poplar, which promised to bs a 
very profitable business indeed. They two others which they 
thought would turn out equally well, and he was informed that they 
would be sealed at the next meetings of the Oorporations. Turning 
to the accounts, the gross revenue was £5,648, as compared with 
£3,244 for the previous 15 months. О? that amount £1,440 was for 
free-wired installations, as against £735 for the previous year, or 


nearly double. 16 was to this item that they looked for a 
steady annual increase, and every installation they connected 
А t pource of revenue. They started the present year 


was 
with 1,514 free-wired installations, all of which were revenue 
earning, as compared with 680 for the preceding year. The 


double that of the corresponding qar of 1898. They had every 
wW 


of which had given satisfaction, and another satisfactory feature was 
the cost of the installing per 8 op. lamp. That kept within the 
figure given in the ake! alg receipts from interest, discounts, 
commission, and sundries, amounted to £840, also showing a 
substantial increase. On the other side of the account the total 
al айг were £3,862, an increase of £1,840; that increase was 
principally in the first item, and was owing to the number of 
new branches opened during the year, That increase might be looked 
upon ав sowing seed from which they might ultimately reap a barveat. 
The board a relinquished halt their fees, and had further 
"decided not to draw their full fees until they could pay 5 per cent. 
They bad added to the board by appointing Mr. Bernheim, who, 
together with his friends, 5 the largest holding of sbares in 
the company. They had ten off £245 for bad and doubtful debts, 
and £1,785 was the balance left, to which they added £1,222, brought 
forward, making a total of £3,008. Oat of this they had made 
a provision to cover possible allowances on contracts in coprse 
of settlement £650, and had written £574 off for depreciation, £337 
£12) last year. They bad 
not strained the results to declare a dividend. The balance remain- 
Ang was £1,782, out of which they recommended 3 per cent. dividend, 
and carried forward £281. The balance showed capital inoladix g 
d to yendors, as £60,911. Since the end of the year 
they had a call of 2s. 6d. per share, which placed them in 
funds, for the present, to meet the increase in business following the 
opening cf new branches. The total amount due to the company to 
creditors was £4,395, not a very largeamount. On the other side, the 
valno of free-wired installations was £21,108 as compared with 
£9,729, an increase of £11,552. The саар Arg contracts in course 
of completion, £5,581, was slightly less than year. The expenses 
be gro 15 sew branches was £742. In each item they had pro- 
for reciation. The amount due to the company was 
more than £9,732. They were greatly indebted to their | 
mansger, their district managers, and staff generally, for the way they 
had done their work. 

Mr. J. W. Swan seconded the adoption of the which was 
carried, and the retiring directors and auditors having been re- 
elected, the meeting closed with complimentary remarks from 
shareholders on the position of the company. 


London Electric Supply Corporation. 


Тив annual meeting of this n was held at Oannon Street 
Hotel on March 


y and w 
seeing that the increase had been obtained almost entirely during the 
first six months of the year—but for the unfortunate default on the 
ped 


them particulars of the plant they had contracted for during the year 
1899. The most important K attested 


en allied trades were so ed with orders that they 
were unable to get the to fulfil their contracts. 
Other com similar difficulties. The penalties 


beyond their control, and were such as mig 
class of business, and had nothing to do with the system of supply. 
Turning to the accounts, the capital account showed that they 
spent £52,735, while the addition to the loan capital was £9,870, 
being the deposit on the issue cf 4 per cent. debenture stock, which 
was largely over-subscribed for. had expended £24,065 on 
plant and machinery d penditure they had 
received а new 900-z.P. plant, which was ocmpleted in September 
boilers, and had 


extensicn, and 
smoke 


the managing direotor, and had obtained a most advantageous 
bargain, ne th would have difficulty in finding any other 
site in the hboarhood . to their reqairementa. The sum 


that for the year 1898 £267,099, an increase of £5,901 16s. 10d. 
е ре шозме, however, Пош #1040 in 1898 to 
£51,354 in 1899, an increase of £8,088. That was entirely due to 
the cost of generation, the increase there being .£8,006, leaving an 
increase of only £80 for the year in all other departments. That 
large increase was almost entirely made up of four items, vis, ecal, 
water, wages, and repairs, and to a very large extent had been caused 
by the circumstances already explained, namely, the default of con- 
tractors in delivering the new boilers, this having reacted spon the 
whole steam system, owing to the existing plant being over-strained, 
an inefficiency and breakdowns. They had other difficulties 
to deal with, the increase in the coal bill being £4,223. They had 
experienced great difficulty in obtaining sa of Welsh coal 
during the greater part of the winter, as Government bad 
requisitioned the whole supply of Welsh in connection with the 
е of coal they could get, 
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pany heightening their chimney, 
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sinking a well at Deptford, from which they hoped to receive the 
whole of their supply. It would be 450 feet deep. They had origin- 
ally two tubular wells at the station, which considerably reduced the 


water bill, but surface water seemed to have made its way into the 
wells, thie water carrying with it chemicals which had a very dele- 
fericus effect upon the boiler tubes. They were sinking a well nearly 
three times the depth and capacity of the tubular wells. Ia addition 
to these works they were reconstructing some of the large engines, 
which would considerably increase their capacity and efficiency. All 
of these works wére in connection with the steam system. A 
new exciter of 75 нр. was the only incréase in the elec- 
trical system. They had sufficient capital to carry them on 
until the sutumn, by which time it might be necessary 
to make a further issue, and they were to be asked to pass a 
resolution in re to that matter. The meaning of the resolution 
was that while the directors had the power under their arrangements 
with debenture stockholders to borrow up to the extent of half of 
the nominal share capital of the corporation, under the articles the 
aue т was placed at £250,000, and that could not be ex- 
ceeded ut the sanction of a general meeting. That limit having 
been reached, the resolution was to ask that the board should be at 
liberty to borrow such further sums as they deemed necessary in the 
the interests of the company, so long as the amount of the loan 
capital did not exceed £250,000. During the year under review the 
company was served with a writ for the infringement of a patent in 
саз ич ДМ with its transformers. As the matter affected every 
alternating current station in the kingdom, the company 
took immediate steps to defend the action. Every alternating 
station in the country was communicated with and forces were com- 
bined for joint defence, a committee representing about 60 lighting 
authorities being formed, with Mr. Bain as chairman. That com- 
mittee acted for the defence. The result of the action was a verdict 


tron porary 
one. The use of electricity was growing by leaps and bounds. They 
had only touched the fringe of the great demands which would be 
made on electricity in the large area comprising some 14 parishes in 
which they bad powers. They had to reach the great middle- 
class population, who would form their principal customers. As the 
holder of nearly two-fifths of the capital, he personally had con- 
fidence in the company. 

The adoption ot the report was seconded by Bir W. H. PREECB, 
and after a few hypercritical comments, some of a more or less per- 
sonal nature, from Mr. Pyke, who urged the chairman to surround 
himself with business men, and not to let the company be a one-man 
company, the resolution was carried unanimously. 

retiring director, Earl Ora wford, and the auditors having been 
re-elected, the resolution re borrowing powers, was carricd, and the 


proceedings closed. 


Bright’s Light and Power Company. 


Ат the adjourned second ordinary 
held at 14, Oopthall Avenue, E.C., on 20th ult., 
The CHAIBMANX said that the annual 


prore exceeding! 
and forthe electric light was still on theincrease, and the business 


every few Lem and as soon as that trade revived it would bring a 


been delivered; the directors, therefore, informed the share- 
holders that the а need пое ba paid ич. they pont айаны риа 
They now proposed to collect the amount, an е а paymen 
‘to the vendor. The debenture capital also was not required, and the 
debentures which were subscribed for had been paid off. The report 


general meeting of the company, . 


Willans & Rc binson, Limited. 


THE half- early report to be submitted at the meeting to be held at 
Cun on Street Hotel, Londen, en Wednesday, April 11th, reads as 
ollows :— 


The accounts for the half-year ended December 81st, 1809, are submitted 
herewith. After writing off as depreciation from plant, patents, &c., the sum of 
£5,658 15s. 10d., and paying interest upon debenture stock, the balance to the 
credit of } rofit and loss account for the half-year (including £4,944 2s. 6d. brought 
forward) is £82,140 188. 6d. Out of this the directors propose that dividends be 
paid at the rate of 6 per cent. per annum upon the preference shares, and 10 
per cent. per annum upon the ordinary shares, together amounting to £18,894 
14s. 5d., and that & bonus of 2 per cent. be paid upon the ordinary shares for the 
year 1809, amounting to £3,198 6з. 10d. The amount payable to the original 
directors, in accordance with the articles of association, is £4,911 1s. 2d., leaving 
а balance of £10,713 1s. 1d. From this the directors propose to carry £2,000 to 
the debenture redemption fund (now invested in the names of the trustees for 
the debenture holders), and £8,500 to the reserve fund, leaving a balance of 
£5,212 1s. ld. to be carried forward. The directors propose shortly to invite 
applications from the shareholders for 10,000 preference and 1 ordinary 
shares, remaining to be issued under the authority of the extraordinary resolu- 
tion passed upon March 29th, 1899. Mr. Mark binson and Lieut.-General 
Bir Richard Н. Sankey, K.C.B., R.E., retire from the board, in accordance with 
ihe provisions of the articles of association, but are eligible, and offer them- 
selves for re-election. The auditors, Messrs. Cooper Bros. & Co., also retire, but 
are eligible for re-election. 


Brockie-Pell Are Lamp, Limited. 


Тнв third annual report of the directors to be presented at the 
meeting to be held at the company’s new Ее. 60, Worship 
Fina Finsbury, E. O., on Monday, April 9th, at 3 p.m., reads as 
ol'ows ;— 


In submitting the accompanying profit and loss account and bajance-sheet 
for the 12 months ending December 81st, 1899, the directors have pleasure in 
calling attention to its being much more satisfactory than that of the previous 
12 months, thowing the continued progress in the company's business, and a 
further improvement in its prona and management. he profit and loss 
account for the year, before charging depreciation, shows a credit balance of 
£1 287 18s. 7d., as against a debit balance of £1,496 15s. 6d. for the preceding 12 
months, which the directors have applied as ander :— 


To depreciation of 5 per cent. for two years (no amount E s.d. 
having been written off such &ccount last year) on plant 
and machinery... ss as vs RS S .. 408 910 
On furniture and fixtures do. do. eo . 811 
» Tools. .. wa bs ae * А is а . 166 17 6 
» Patterns ee ee oe ee ee ee "P . 185 11 9 


making a total of £798 10s. 8d. thus written off, and leaving a balance of 
£480 8s. 4d., which the directors propose to carry forward. The serious 
and continued increase in the price of metals has affected the company’s profits. 
The sales of the company's lamps continue to show an inorease over those of 
the preceding year. The company have du the past year supplied their 
patent lamps to the Corporations of South Shields, Ayr, Greenock, and Stirling, 
also to Her Majesty's Government, and the London and North- Western Rail- 
way, and are now supplying them to the city of Gloucester and the Vestries of 
Lambeth and Poplar. The directors are increasingly convinced with the great 
advantage that bas accrued to the company from the appointment of Mr. 
Shrimpton as managing director, and consider it is largely due to his ability and 
devotion to its service, upon a very inadequate remuneration, that the compan 
is in such a. different position to that it formerly occupied. The tan 
machinery have been maintained in thorough efficiency, and additions have 
been made during the past year. The serious manean of the company's 
present works referred to in their last report, has led the directors, after most 
careful consideration, to secure, on advantageous terms, the larger and more 
suitable premises at 60, Worship Street, Finsbury, E.C. Such new premises, with 
the increased facilities they offer, will enable the directors not only to meet the 
present increasing demand for the company’s patent lamps, and to keep the 
necessary stock, but also to cope with a still larger business they are confidently 
looking for in the near future. Under the articles of association the Hon. R. 
Brougham is the retiring director, but being eligible, offers himself for re- 
election. The auditors, Messrs, Mellors, Basden & Co., also offer themselves 
for re-election. : 


The Folkestone Electricity Supply 
Limited. 


Tx directors’ report, presented to the fourth ordinary general 
meeting, held at the company’s works, near Shorncliffe station, 
Folkestone, cn Saturday last, Ma:ch 31st, reads as follows: 


Your directors submit herewith a statement of the accounts and balance 
sheet made up to December 81st last. Your directors have pleasure in reporting 
that the prospects of the 1 are are very satisfactory. Up to December 815%, 
1896, the equivalent of 10,089 8-c.». lamps were beiog supplied, whilst np to 
December 5184, 1899, 17,884 8.с.р, lamps were being supplied, bein an increase 
of 77 per cent. during the last 12 months. It will seen from the accounts 
that there is a profit оп the revenue acoount, after charging the sum of 
£220 19s. 9d. for pre.iminary expenses against the year's accounts, of 
29,064 08. lld., which with the sum of £405 2s . brought forward 
from last в accounte, and after paymg bank es on tem- 
porary overdraft, show a net balance for distribution of 442 8e. 8d. 
4 ut oft 


Company, 


his your directors recommend the payment of a dividend at the rate of 
per cent. per annum, which will absorb about £1,900, the placing of £400 to a 
reserve fund, and the balance to be carried forward to next years’ accounts. 
During the past year, the company has carried out installation work for oon - 
sumers, to the value of £2,709 16s. 6d., the profit only on which, viz., £90 1s. 6d. 
has been N into the year’s accounts. From the statement at the foot of 
the accounts, it will be seen that the number of units sold to private consumers 
during the past year is 209,981, whilst the revenue received from the same 
source is £4,156 8s. 6d., tbus the average cost per unit to the consumer, works 
out at about 43d. Under the company’s regulations two of the directors, 
Messrs. B. Penfold and C. J. Pursey retire by rotation, butthey are both eligible, 
and offer themselves for re-election. The auditor, Mr. Richard White, also 
-retires, but is eligible and offers himself for re-election. 


Babcock & Wilcox, Limited.—The directors’ report for 
1899, to be submitted to the meeting to be held in London on 10th 
inst, states that the profit amounts to £106,585, and with £9,333 
brought forward is increased to £115,919. Interim dividends for the 
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Stock Exchange Notices.—The Stock Exchange Com- 
mittee have appointed special settling days as under:—Tuesday, 
April 10th.— Buenos Ayres and pir Blectrie Tramways Oom- 
pany, Limited—foully and partly paid provisional certificates for 
£120,000 5 ‚ре cent. second debenture etock, and ordered same to be 
quoted in Official List; W. T. Henley's TEP Works Oom- 
pany, Limited, further isene bi 18.000 41 per cent. preference shares 
of £5 each, fully paid, Nos. 12,001 to 30,000 are ie alse to be officially 


quoted. 


City of London Electric Lighting Company.—An 
extraordinary general meeting of this company was held last Friday 
at Winchester House, Sir David Salomons presiding. The resolu- 
tion passed at the general meeting on March 15th, approving the 
City of London Company's ВШ to " empower the company to acquire 
lands and work genera stations and for other purposes," was 
confirmed asa special resolution, after the chairman had given an 
outline of the powers sought. 


Prospectus.—The Potteries Electric Traction Company, 
Limited, announce’ an issue of £125,000 43 per cent. debenture stock 
мев се of 103. The stock is redeemable at £108 per cent. It is 

for subscription on behalf of the Potteries Oompany by the 
Eloctrie and General Investment Company, Limited. в company 
has apaid-up share capital of £400,000 in 5 per cent. preference and 
ordinary £10 shares, and its objects are well known to our readers. 


Angie American Telegraph Company, Limited.—The 
directors have resolved, after placing £6,000 to the credit of the 
renewal fund, to declare an interim dividend for the quarter ending 
March 31st, 1900, of 15s. cent. on the ordinary stock, and £1 10s. 

cent. on the preferred stock, less income-tax, payable on May let 
2 bur порив registered оп the books of the company on ch 
1 


Oriental Telephone and Electric Company, Limited. 
—The directors have resolved to recommend, subject to final audit 
of the accounts, a farther dividend of 8d. sbare, free of income- 
tax, making together with the interim dividend paid in October last, 
5 per cent. for the year ended December 31st, 1899. 


Eastern Telegraph Company.—The directors announce 
dividends at the rate bs 34 percent. per annum on the preference 
stock for pid eiae ding Sista, and an interim dividend of 1} 
per cent. ont sperem in respect of profits for the quarter 
ended December 31st, 1 m 


British Westinghouse Electric Company. — The 
directors have declared an interim dividend, calculated to January 
tae shares in respect of £3 per share paid thereon 

8 


Anglo-Argentine Tramways Company.—The Teport i sd 
the directors says that they have secured an electrical concession 
99 years from the municipality of Buenos Ayres. 


TRAFFIC RECEIPTS. 


ana Fiestwood Tramroad ну The ren for the week 

March 81st, 1800, were 49200 10s. 68. ; receipts for corresponding 

рк 1809 (1899 week includes Good Friday), ates Mis aggregate for 
-year to date, £2,072 12s, 58, | 


Che Bristal Tramways and Company, M 
week March ^ reosipte 
period, 189, 4748 18*. 9d.; decrease, не eran а, 88. 64.3 eorrespending 

The Oliy and South London Railway Company.—The receipts Ме the week 


НЫ April Ist, 1800, were 41,860; ditto Apen 25 2nd, 1899, £889 ; cedri 
4471. Total receipts for half-year, 1900, to date, 415,939; corre 

period, 1899, 214,989; increase 41,700. Miles open April Ist, 1 927 
Apri 2nd, 1899, 8j. 


fhe Dover Oorporstien Tramways.—The receipts for the 
March 81st, 1900, were 4145 4s, dd. April Ist, - 99, 
4199 ба, 2d. ; decrease, £54 1s. 5d. Total receipts to date, 1900, 81,868 
Ss. 1 toa Сы € decrease, £27 08. 1 


188, ; 
Miles of track es 1900, 4,943; Е 
4,406. Number ct Gara, 1900, 1 11; di А 


The Dublin United нора ты receipts foe the week endin 
Fri March den, 390 Се follows —. U. T. Oo. horse оми 
848 7a. 8а. : ditto, electric cars, Te, 34.886 186. 44. ; о, в. р. Oo., 

4658 11s. 8d. ; total, 48.588 "Tas" 8. week last 
Oo., horse cars, 41,714 11s. 8d.; el е cars, £969 15s. 1d.; D. , B. D, р, бо, 
2661 2s. 48,545 9s. 6d. 1 increase, 


* 23 
Aggregate to date, £44,206 iTe 7d. to date last 444.00 
< "Y. 01.; increase to gw y tai miles 
miles as against 1 


— The rece! е week ending 
ere er * sth 1899, 2564; 
crease, #94. Total receipts to date, 1900, £90204; ditto. 1899, £11 274. 
Number of oars, 1900, 98; 1899, 15. Milde of | Not Sock ces, DA 1899, 64. 


The Liverpool Overhead Rall —The receipes for the week ending 
April 1st, 1900, amounted to 27: corresponding week last year, 
41 405; decrease, £128. Total increase in trafos for half-year to date, 


Oompeny.—The recel for th k 
EM, nding March йй, 80th, 150. 7 4617 4s, 82.; March Slax 1609, n 
ба. DA. Aggregate receipts йш weeks, 41,996 11s. d.; last year, 47,604 


STOCKS AND SHARES. 


Weinesiay Evening. 
Tux slow progress of affairs in Bouth Africa is still acting asa dead 
weight upon business in the Stock Exchange. That there is an 
immense amount of money awaiting investment throughout the 
country has been abundantly shown by the avid way in which several 
of more popular public issues have been applied for lately. Poople, 
however, are still timid about entering the general markets, fearing 
lest a check to our troops at the front may being with it a sharp fall 
in values, wben they could buy at greater advantage than now. 
Moreover, the Money Market is so hard that cash оюп be lent to the 
banks on deposit at reasonable rates of interest, so that taking every- 
thing into consideration, it is not at all surprising that Stock 
Exchange markets remain inanimate. There can be no doubt that 
the return of peace will usher in a rush of business upon a scale of 
immense magnitude, and the cautious investor must not wait too 
long before buying, otherwise he may find himeelf in the unpleasant 
position of having " missed his market.” 


Qaite a sensational rise has taken place in the Ordinary shares of 
Baboock & Wilcox since we last wrote. From 49 the price rapidly 
advanced to 59 upon reports that the shares are to be split into a 
smaller denomination, and that a reconstruction of the company is 
contemplated. At present the shares are of £10 each, and standing 
‘as they do between 58 and 60, the small investor naturally leaves 
them alone. It is urged that if these £10 shares were converted 
into £1 shares a very much freer market would be ensured, and that 
the public would eagerly buy them. The first part of the argument 
is certainly correct, but we doubt whether there would be any great 
demand for shares which at 50 only return 4 per cent. on the money, 
while at 60 the yield is a fraction over 3 per cent. 


The City of London Electric Lighting Company is certainly placky 
to make its new issue of Ordinary shares at so high a price as paz, 
considering that the current lot stands no better in the market. The 
company appears to think that its friends will assist it in taking the 
new shares, and we hope, for the City of London's sake, that they 
will. A few dealings are taking place in the latest emission at 1 dis- 
count to 2 premium. The old shares are quoted at the same price, 
ex a dividend of 8s. per share, and ex the right to apply for the 
new. 

Three of the principal companies’ Ordinary shares in the supply 
list were quoted less the dividend on March 29th, Bromptons and 
Oounty of Londons quickly recovering the deductions. The Pre- 
ference shares have been equally strong, with the exception of 
London Electric Preferenca, which are 2s. down, allowing for the 
dividend. The feature in this department has been a smart rise of 
£1 per share in Westminsters, which have saddenly come into favour 
on influential buying. St. James's and Pall Mall are also better, and 
this is the company whose shares appear to have, at the moment, the 
best chance of a rise in the near future. As regards the price of 
severalof the supply undertakings, it must be remembered that the 
new shares are now quoted together with the old, but the admission 
of these late oc mers has not had the weakening effect which is fre- 
quently to be observed in such cases. 


We are able to announce that а new issue of 5 per cent. Debentures 


- stock will shortly be made by the Edison & Swan United Oompany. 


Underwriting letters are now flying about, and the public announce 
ment may be made any day. As a lock-up investment, the 
investor may find the stock merits consideration, but there is not 


likely to be much market made in it. The existing 4 percent. Deban- 


ture stcck of the company stands at 94. 


In the electrical railway department Central London half-shares, 
both Preferred and Deferred, have undergone a relapse after the 
advances of last week. This is due to the weak condition of the raii- 
way market generally, and tothe absence of farther buyers, those of А 
wet k ago being readily supplied. Great Northern and City Preferred 
Ordinary “A” sbares (£5 paid) are quoted 3 to 5, bat dealing in them 


is quite a matter of negotiation. City and South London has success 


fully maintained its position at a shade below 70. 


A drop of 3 per cent. in Eastern Ordinary forms the principal 
feature of the telegraph market. The 4 per cent. D.b3nture stock 
has aiso lost a point. Selling was induced by the less satisfactory 
character of the news from Lord Roberts on Monday and Tuesday. 
A large block of stock, on account of a deceased estate, has come on 
to the market, helping to depress the price, althongh the stock still 
carries the dividend of 14 per cent. 

The Anglo-American stocks exbibit no change, and speculation in 
them has become quiet again. Western Telegraphs at 15, er а 
dividend of 3s., are the same as they were before, and the remark also 
applies to Direct United States shares, ee r бм 
same amount. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Present Dividends Closing 
Issue, RAM, share. 8 8 
1891 1898. 
110,900 | African Direct Telegraph, 4 % Debs. „ 0 „* 100 - .. |100 —104 
- 25,000 | Amason Telegraph, пазе 10 | .. А . 8— 4 
126,000 Do. do. 8 % Debe. "Nos. 1 to 1,250 Red. 100 ns Ses — 
875,620 | Anglo-American Telegraph 64 „ e Stock 8 95 |28 9s| 78/6 | 65 — 68 
8,062,240 Do. l Pref. Ln ТЯ „ Stock 6 6 6 117 —118 
8,063,240 Do. do. erred...  .. .. . Stock ... 18. £1 ^s 15 — 180 
P 44, 89 Nos. 1 to 44,000 eo een: eee I 6 eee 
10,000,000 Cable  .. saa 100 | 8 8 [4 165 —176 
1,883, yos Do. j do. Ster 600 year 4 Y Deb. Stock Red. took TT ee eee 103 — 1065 
234,850 | Consolidated Telephone and 10J. | 13 1 sad i- 
16,000 Ouba СІ) ee өөө оов 600 eee 10 7 8 coe 9 = 10 
| 6,000 Ро. 10 % Pref. TII #00 eve ove eee 10 10 10 • 19 — 20 
12,981 Direot : ph өөң eee eee ee 6 4 eee eee 4 oe б 
6,000 Do. do. 10 95 Cum. Pref. 480 aes 6 [10 А А 9 — 10 
30,000 De. do. 4 Deba. ese c eec 0 soe eee eec 101—1085% 
60,7108 Direct United States Cable es * | 20 | 88% | 3% | 8 25 | 114— 13 
120,000 | Direct West India Cable, EE ＋ Beg. Deb. ТЕ ss % | 100 .. |100 —108 
6,000,000 | Eastern Telegraph, Ord. 8 "és o se чо 7 % 7 % e. |155 —100 
1,796, Do 8i P Stock eee eee eee eee 98 —101 
1,483, 2682 Do. 4 Ф Mort. ро. Stock Red. ..  .. 77 116 —121 
250, 000 Eastern Extension, Australasia, and Ohina Telegraph ... wie 7 7 % 7 a 16 — 164 
Do. 5 % (Aus. Gov. Bub.) Deb., 1900, red. ann. = 
16,200 drgs., reg. 1—1,040 8,076—4,836 100 |5 $ | ... 100 —108 
84, 00 ро. do. NE 1,050—8,975, 6,827—6,400 | 100 | 5 s 100 —108 
930,0 UL Do. ao се Stock 4 [TI 116 — 120 
800,000 Hastern and жешс 100 | ... 100 —108 
300,00 NIS Bub.)1 «i 101 —104% 
180, ,497 Glebe 40 5 1% Land Traat he" 10 | 4 5 114— 12 
180,043 10 | 6 6 15j— 16 
150,000 аар 10 10 000 82 — 84 
and Bermuda 1% Mort. Debs., ЯТ 
86,900 m p аи 150 Bed " 100| .. | ws 100 —109 
17,000 «e. | 25 [10 10% | ... | 54 — 58 
100,000 5 трава rame m rasilian Telegra х, Debs. .. , 100 6 - .. |105 —108 
72,080 | Montevideo Telephone, › os. 1 to 73,080 ... 11 | one vie 2 i 
490,000 National Telephone, 1 to 480,000 eee eee 000 eee b 6 6 5 5 == bł 
15,000 Do. 6 Oum. Ist Pref. өөө eee өөө 10 6 6 6 14 — 15 
16,000 Do. 6 Y Oum. and Pref. ... «| 10/6 6 6 14 — 16 
250, Do. б % Non-cum. 8rd Pref., 1 $o 250,000 513 5 6 54— bi 
1,829,4711 Do. ц Deb. Stock Red. оок Si% | 84% | 84% | 97 —100 
171, Oriental an » Nos. 1 to 171,504, fully paid 1/6 5 e f 1 
100,000 and Tel., 4 4% Guar. Debs., 1 to 1,000... | 100 | 4 iv .. |102 —105 
11,880 Reuter a ELI eee 000 eee eee eee ees eee 8 б 000 oes 7 mca 8 
58'000 re Oables Trust eee eee eee eee рр 5% 6% 6% 126 —181 
nited River Plate Telephone 
16,630 ро. до. 5% Cum. Pref. Kos. 116,689 51|... ven РЕ 4- 61 
179,947 Do. do. 6 Debs. [II eee 000 Noe өе [II] 108 —106 
200, West African Telegraph, 6 % 006 100 % eot 97 —100 
80,008 | West Coast of America, Nos. Loon Мм oan 3 юе зай 1 
150,000 Do. do. 4 тану T eere 1—1,500 6 Sub. 1 eee eee 100 —108 
389,781 Western and ph 4 K. De бос eee eee 100 —104 
306,993 | Western А Lid Kos. Nos. 1.206 998 ... % 10 3 144— 153 
76,000 Do. 5% €— dnd series, 1906 ... 100 .. - . |106 —109 
88,831 West India and 10 eot eee of — af 
94,568 Do. do. do. Cum. 1st Pret, „. 10 | 6 "- iss 
| 4,669 Do. do. do. 8 Oum. 3nd Pref. 10 0 eee ve 7 — 8 
| 80,000 ро. do. do. 17 m 304 Pref, a 100 | & 200 eo 104 —107 
ELECTRICITY SUPPLY COMPANTES. 
9,661 Brompton Ке 3 on leo. 14. Вар., Ord., 101 to 19,761 X 
13,000 Do. wd до. : a E: Cum. Pre.. i 
А Obaring Oress Strand Electricity Supply ao 
«съв Electricity ty Bappi, Ori, ^. ре ч» Gum, Frat 
м у, 9 Deb. [LL e 
100,000 Do. do. с 
60,000 | Oity of London É 4101 109,80 
кш De. ex Dua кш Е" au pa 
ү) Ф 
40,000 | County of & nid sh Prov. Me 
20,000 Do. " 0601—9000 
200,000 De. 4% Deb Stock, Prov. бт (all paid) 
26,100 | Edmundsens Elec. Oorp., Ord. „ 
110,000 шии: Supply О Limited, Ord. фә 
[CC CN, TT i 
9 U 
2, 000 $m Mortgage Debentare Block 
136,000 = Mort. Deb. Stock Red. .. js 
0,453 N Hill hting 00 eee eoe 
81,980 | 86. James’s and Pall Hlectric Light, Ord.  ... -— 
000 Do. do. 7 95 Pref., 30,081 to 40,080 
13.0.0 iia Market i Supply, Ord. - ies 
асо : 4 % Deb T ies 
000 | South London — upply, eo 
79,900 | Westminster Electric Ар: 101 to 80,000 эў 


Closing 
April 4th. 


100 —108 


116 —120 


100 —108 


101 —104% 
11j— 12 


116 


April 4th 
1900. 
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SHARE LIST OF ELEOTRICAL. COMPANIES—(Contioned. 
ELECTRICAL RAILWAY, eee AND INDUSTRIAL COMPANIES. 


Present AME. Dividends tor on Que ose gd yer 
Issue. | = Snare the Inet three years, | Чүл April 4th. | April 4th, 1900. 
1898. 1809. Highest.) Lowest 
65, 000 Aluminium shares, Nos. 1—65,000 . - $us E 007 хава 2 — ea - 
90,000 4) * Ist Mort. Deb. Btock Red. - ess T „. | 97 —102 96 —101 xd| ... |... 
80,000 British Blecttic Traction ais m 6% .. | 17 — 18 17 — 18 1743] 173 
80,000 Do. do. : Oum. Pref. 80,001—60,000 ie .. 13 — 133 | 122— 184 134 12] 
200,000 Do. do. Perpetual Debenture Btock . yu .. (126—129 124 —127 xd| ... 885 
~ 45,000} F British Electrio Works се Ord. £1 shares, 50,001—95, 000 - wee í— 1 — 1 985 А 
50,000 |t Do do. 6 7 Cum. Pref., 180,000 . | ке 1— 1 1 ae 
500. |t do. 44 95 1st Mort. Deb. ee ej 99 —101 99 —101 с А 
40,000 British Insulated Wire Ord, Nos. 1 to 40,000 or 20 Ф| 11 — 12 11 — 12 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27, ‚500. 6— 64 | 6— 68 | .. 


90,000 Brash Ше. r eee. "T А : 
. | 2i— A 21— 38 | 2y 2 


90,000 Non-cum. 6 $ Pref., 1 to 90,000 
125,000 = є .Perp. Deb. Stock [TII TI oo 168 —118 108 —113 ЕС dee 
50,000 Do. do. + and Deb. Stock Red. ... P .. |108 —106 |103 —106 ea ЕР 
. 20,000 | Callender’s Oable Constra shares, Nos. 1—20,000 ... 15 Ф| . | 144— 154 | 144— 154 158 | 14 
... 20,000 Do. do. 5 95 Cum. Pref. ... sé "T — 6 - 
. 90,000 Do. do. 4) 95 1st Mort. Deb. Stock Red. ove .. |112 —116 |112 —116 eee 
ss .. | 10 — 103 | 103— 102 10% 10} 


318,683 | Central London Railway, Ord. Shares sue - aes 
61, 088 Do. do. Pref. half-shares sss iss 


: Р 
71,447 Do. do. Def. do. #98 eee eos ecc 51— 52 5 NES 53 T p 
855,000 | City and South London Railway... si 24%) 14%| 67 — 70 | 67 — 70 683 | en 
87,000 | Do. do. Ord. shares, Nos. 22,501 to 60, 00 “ee on de i 53 6 — 7 vis ies 
82,098 тей & Оо., Ке 1 to 82 ,098 of ee eee eee 4 84— 4 eee 60 
| E% 1st Mort. Reg. Debs., 1 to 900 M 
100,000 2100, and 901 t& 11,000 of £60 Red. e| e | 98 —101 | 98 101 "T 
` 99,261 | Edison & Swan Utd. Il. Igt., “A” shares, £3 pd.11099,961 6 ge 2— 24 2 — a peus 
17,189 Do. do. do. ** A” Shares, 01—017,189 6 si 44 34 — -— е 
| 028 Do. do. do. 4 % Deb. Stock Red. — „ |98 — 96 93 — 96 Р ә 
112,100 Electric Construction, 1 to 112, 100 rr) see ese eee 6 @ 060 24— 28 24— 28 24 вее 
2, O00 Do. do. 7 Cum. Pref., 1 to 35,000  ... 7 is 21— 81 21— 8i T ‘eee 
140,800 | Do. do. 4% Perp. lst Mort. Deb. Stock bss . . 10% —107 104 —107 T" - 
...01,198 | Blmore’s Patent Copper dey, 7 X баш. Fel 1 1 to con aes РИА “з Des — ies aes 
80,000 неу, Т) Flora Works, - TT 14 Sil — Ё 
Sr 13,000 do. scr eee eee 7 eon 54— 5 51— 52 б ooo 
. 60,000 De do. do. ort. Deb. Stock... wa .. ШО —114 110 —114 see p 
. 60,000 | India-Rubber, Gutta-Percha and Telegraph Works one 10 . | 21 — 22 21 — 22 — t 
800,000 |. De. do. 40. 4% 1% Mort. Debs. se ase ICO —103 xdji00 —103 ^, .. p oi 
500 gi cce Overhead Railway, Ord. . sas „ qe 83 315 88 — 8i — 8b ' .. | e 
9 7 es e ee | 
10,000 Pref., £10 paid ww 6 5| 6 9 123— 184 |13 — 18} i .. | 
‚ 87,850 Telegraph Construction and 15 15 86 — 40 86 — 40 бы: ETC 
M 150,000 2 4 y ^ Deb. Bds. Nos. 1 to 1, 500 "Red. ' 1900 . еее een 102 —105 102 —1065 | eee ? ee 
201000 Telsgraph Manufacturing, Ord. Nos. 1 to 20,000 $6 à 9 — 10 91— 1 , 10$ | 10} 
. 20,000 Do. 6%, Om. Prf. Nos. 1 to 20,000 ... ^ em 51— 6 54— 5d ж 
640,000 Waterloo and City Railway, Ord. Stock... sad “ies 8% 8 91101 -—104 |101 —104 1034 |-108 
. * Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham pied EA Ordinary £5 (fully paia) on | Kensington and Knightsbridge Electric Lighting, ordinary Shares £5 (fully 
Brompton and Kensin PA „% Debentures of £100, 105— 108. От Ist Preference Cumulative 6 %, £5 asd P 7—1Ti De 
National Etectric Free in ; 12/6 paid. 9—11 05—108. Dividend, 1899, on Ordinary 
Oldham, Ashton, and Hyde E eotrie (210 h Ord., 17—18. ; Kidderminetor and District Electric, Pref. (46 pd.), 1665. 
do. f. (210-pd.), 10§—11. T. Parker, £10 (fully paid), 18.- 
Smithfield Market Electric, "P | 
* From Birmingham Share List. | | Bank rate of discount 4 per cent. (January 25th. 1900). 
a | МАЕКЕТ QUOTATIONS, Wednesday, . April 4th. 
CHEMICALS. &o. This weak. | Last wa. Ino. or Deo. METALS. & &o. а. Gentinundii | This week. Last week. Ine. or Dec. 
: 5 — | | a g Copper Sheet... és .. per son Г] 10s. ine. 
а Acid, Sacra " .. per owt. 5/- 5/- | * 9 „ Rod ae F .. рег ton £t 105. ine. 
a „ Nitric T T .. per owt. 22/- 22/- | - e »  (Electrolytic), Bars .. perton £85 e» P 
& „ Oxalic. T es per owt.) B2J- 2 / e * " Sheets.. per ton £04 T 
а „ Sulphuric * өө e+ per owt. 5 / 5/6 „ * < Rod .. per ton £88 én 
a Ammoniac, Bal per owt. 40J- 40/- + E а H. C. wire per lb, 10d. «ө Җ 
6 Ammonia, Muriate (eruta): per ton £34 | £29 £5 inc. 7 Ebonite Rod Ар А per Ib. 8/. 4 
А per ton £31 | £27 £4 inc. f is Sheet А «+ рег lb, 5/- Tea 
а Bleachin powder ee .. per ton 27 £7 "© n German Bilver Wire .. per lb. 1/6 „й 
а Bisulphide of eee es e+ per ton £15 £15 * h Gutta-percha, fine be „ per lb, R'. IE ee 
a Borax T . per ton £16 10 £16 10 - h India-rubber, Para fine per lb. 4/4to4/4> | 4/4 to 4/43 " 
а Bensole (90 sla), ec .. per gal | 7/- 7/- se í Iron, Charcoal Sheets .. „ per ton £18 £18 =" 
» (50/90 ^5 T .. per gal. 5/6 5/6 * í „ Pig (Cleveland warrants) per ton 77/8 75/14 28. Lad, inc. 
^ торе; Bulphate.. os „ рег ton £2610 £26 10 - i „ Forgings, according to візе per ton From £11 | From £11 ve 
a Lead, Nitrate T .. per ton £25 £25 ee í „ Вотар, heavy .. рег ton 70/- to 72/6 - 
O^ y I Sugar oe . per ton £81 £81 í , Wire galvanised No. 8.. perton £14 5 T 
^ а Melhylated Bpirii ME d "M | Саз " g Lead, English Ingot .. . per ton 416176 2s, Gd. inc. 
a Naphtha, Solvent (90 % at 2 10 Bheet .. +» per ton £18 ee 
160° С. per gal. 5/6 5/8 T m Manganin Wire No, 28.. «+ рег lb. Bj- T 
a Potash, Bichromate, in casks, . per Ib, 11d. 44d. ki g Mercury . ..per bottle) 29 12 6 T 
а „ Caustic (75/80°,) .. per ton £94 £924 95 4 Mica (in original cases), small per lb, | 8d, to gd. , 
8. n Bisulphate ee +» per ton £85 £85 я> ae a „ medium per lb. 1/9 to 2/9 ae 
a Bhellao T А ..- per owt. | 68/- 68/- | - d „ large per lb. | 8/3 to 7/8 > 
a Sulphate of Magnesia . T e+ per ton £4 10 £4 10 T p Phosphor Bronze, plain castings per lb. | 1/1%о 1/4 oe 
a Bulphur, Sublimed Flowers .. per ton £6 £6 55 р rolled bars & тоба per lb, | 11 to 1/4 ve 
: " gh ia Рр +» per ton £5 10 £5 10 Ae p m r'l'd str'p & sheet per lb. From 1/8 es 
«+ per ton £5 £5 T o Platinum .. ee +. per oz, #8 12 .» 
= Boda, Caustic (while 70 9% .. per ton £10 15 £10 15 Sa p Silicium Bronze Wire per lb. 10%, to 1/- T 
= „ Orysta «+ per ton £8 £8 90 1 Steel, Magnet, ace'd'g to desc’ Р n p.ton | From £16 T 
6 w» ае" casks ee per lb. 844. Bad, Р { Steel, Magnet, in bars .. £58 “ 
METALS, &о. | gTin,block.. .. .. per ton 4418944444 ine. 
Aluminium Wire, in ton lots. per ton £224 £224 = 9 4, Tol .. s'è „ per lb. 1/9 
А Sheet, in ton lots. рег = £191 £191 "ә п „ wire Nos, 1 016 .. .. per lb. 1/9 
p Babbltt's metal ingots .. £80 to £150 | £80 to £150) T p White Anti - friction Metals— 
с Brass (rolled metal 2" to 12") baste Der Tb. . | Płd, Rid. | се " White Ant” brand e r ton | £40 to £70 es 
€ „ Tube (brazed) .. ee per lb. 10:4. 103d, | j Yarns, Cotton, Single 101b, bundles pr. lb, Bad. T 
C „ T (solid drawn) .. per lb, | 9d. 9d. | j „ Best Flax, € len. por lb. | 61. oe 
e „ Wire, basis "i per lb, Bad. #214, | se j » Hemp, 8 ply 10 lbs. per lb. 444. e 
c- Copper Tubes (braz ed). . Per lb. 114d, 114d. Ps j 10 » Russian, 10 lbs, per lb. bid. | se 
¢ (solid dr awn) .. Per lb. 1144, 1134. | „ Jute, 180 Ibs. rove .. per ton £1510 | £15 10 | * 
_ў Copper Bars (best selected) ` per ton | £89 | 28 10 10s. ine. Zino, Sheet (Vielle Montagne bnd.) p.t. | £27 5 nett. £27 5 nett. T 
Qvotations — — by | Quotations supplied: by | Quotations supplied by 
a Messrs. G. Boor & Co. | f The India-Rubber, Gutta-Percha, and | k Messrs, Morris Ashby, Limited, 
è The British долата — Lid. | Telegraph Works Company, Ltd, | m Messers. W, T. Glover & Co., Led, 
Mestre, Tus. Bolton & Bons. Messrs, James & Shakspeare, n Messrs, P. 


4 Menus, F & Bons M ‚ Jackson & Till, Mossrs, Johnson, Matthey & Lat. 
a Mess, Зз... e a Oo, | ( Messrs. Bolling & Lowe, » The Phosphor Bremse Oompang, Lad 
i Messrs, Henry О, Xeo а Ое, | 
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SOME CONSIDERATIONS AFFEOTING THE 
^ (RAINING OF YOUNG ENGINEERS. 
Br W. О. BORROWMAN, WE. Вон. 


| Abstract of read before the North-East Ooast Institution of 
( Hogineers dnd Bhipbailders, phil Hartlepool, February 34th, 


a 8 (Concluded from page 462.) 
Тивви are always real pleasure and profit for a 


d if at d Ly po 
with tools and amongst models, an fa year 
D 4 1 more than to know 


or во in such a place he should have learned little 
а | e when he sees them, to be able accurately and 


bas been able to train his bands and eyes to work in sym 
will have spent his time well, and be in some degree equipped to 
start an apprenticeship in any workshop he may be employed in. 
He will not thus learn bis particular trade or art, but he will be 
belped materially $o choose it, and thus on to its actual con- 
ditions by working at it. Bach a g would also msko prc- 
vision for his introduction to theoretical knowledge, to sketching and 
of details of construction. He will then 
p meane far more than merely learning to 
chip or file. will learn the time required to do certain work, the 
proper finish that certain work should have, the right and wrong way 
of handling ms ath a shop systems, the character of his fellow 
kmen. 


hy, philosophy, a foreign rape Sr М 

mediate buriness and not visibly 
: something he takes to because he likes it for its own 
because he knows that his character is enriched and strengthened 
by it, because it helps to give him a wider outlook upon the world of 


nature, of books, and of men, and because he may thus prepare him- 


self better for the duties of a citizan and pareat as well as fill an 
honoured place in the ranks of industry. | 
At one time so important did a knowledge of mechanical dra 
ar to the French Government that the Commission on Techni 
ucation concluded that, for the working classes, technical educa- 
tion meant merely instruction in mechanical drawing. In spite of 
all this, however, it is a notorious fact that a largo percentage of 
British workmen cannot either make or understand a drawing. A 
knowledge of drawing would give bim the power of putting his owa 
ideas on paper, while it would also enable him to in t the ideas 
of others, and much better than any spoken exp could 
possibly do. 
It is sometimes stated that the average Englishman is behind hie 
art. Whether this is 


In saying this it is not intended to cast any slur on our workmen, 

because, as Dr. John Inglis said the other day in his address to the 

I Майы Киме, аз ап indivi 
w 


H 


contrivance can be properly executed, he is, when at his best, the 
most reliable in the world.” 

At a time like the present, when the effects of foreign competition 
are being so persistently brought before usand are attracting so much 
general attention, it is not inappropriate to our subject to consider 
briefly how some foreign nations stand as regards their means of 


specially organised 
practice are conjoined and where specialisation in study 
is a prominent feature. 

In France the pe system of primary technical instraction has 
now had a trial cf over 20 years, and is the outcome of a movement in 
favour of soms type of school where. trade classes could be taught. 

systematic investigation had been made, those in authority 
found that throughout the whole country craftsmen were becoming 
less and less skilful with their hands, looking about them for a 


reason, had little difficulty in seeing how this state of matters arose. 
It was seen that the same proficiency in handicraft could not now 
be attained ag was possible formerly, because the latest systems of 


shop organisation and mansgoment were tending to а man 


.. apprentice or trade schools. That they have been sucoessfal for 


sprosimately small portion of time was spent in practical, work, 
app y on me was spent ia w 
now they have more and morg practical work ee the 
student-apprentices as they graduate through the various di 

of elementary, manual instruction, and higher schools. 

In Germany the same system prevails, but in a more pronounced 
degree. Among the many causes that have tended to the pheno- 
menal progress о. German industry and commeroe lately, we must 
acknowledge the advanced educational conditions upon which that 
country has placed so much faith for their development. It is re- 
cognised that, in these days of rapid intellectual р , it isas 
possible for educational systems to bscome old-fashioned and out of 
date as it is for machinery and factories, aud, while the facilities for 
affording technical instruction to workmen are perhaps not better 
than our own, the organised system of secondary education is as 
nearly poren as it may be to meet the requirements of to-day, . 
while those colleges whose detail and equipment are designed to 
afford facilities in ori and independent research work in physi-al 
anywhere. Of course we must remember 

is comparatively recently in the field, 
sources of information. Ia 


the way for a lad into ps workshops and factories by giving him 
habits of 


every kind of and special knowledge, as well as 
industry, while they, over and above this, go far to help him to choose 
his future . It has also frequently baen shown that the in- 


chiefly mirage ug! aud is administered in separate 
Germany, as on the син кешл it is looked 
u as of far more importance as part of a great national 
a Ts Japan, tha doy t in department of industry, and 
| арац men every men A 
its effect on trade 11 te Far East, has come as a surprise to most 
le; but for several years now the Japanese have been studying 
he system of western nations, and are now, so far as educatio 
matters are concerned, almost abreast of any industrial nation in 
the world. As showing the progress being made in technical educa- 
tion amongst the Ja it is in and instructive to note 
cinia m In El йолаш Th Ez t rganised 
о ere is as yet по о 
system of appren p or trade schools, but the courses followed 
ice rales apply equally юп шешшш mary, мм 
same apply equally navy, sach as 
shipbuildiag, ordnance, ; &o, and the is 
into first, second, and classes. The highest class of 
those who alti y become chief constructors and inspectors 
machinery, ordnance, and such like, come under the first class, which 
is as follows:—Students enter the university, after examination, at 
„oo higher matha ышы муа 
three years of w are spen у physics 
all its branches, istry, „ &a. At the end of these three 
ine students have to decide w 


Ww, 
subjects ap 


of each year they are examined as to their progress, and the results of 

the five previous examinations with 

the end of the sixth year, decide to a certain extent кше 
con- 


grade is year; two years 
fifth to the fourth grade ; from the fourth tothe third grade requires 
five years; from the third to the second grade two years. These times 


The second c consists of those fitting themselves to be sub- 
of work and senior foremen. They enter as ordiaary 
workmen, at ages varying from 16 to 20, and during that time 
certain of the more intelligent ones are selected for education in the 
schools and colleges. The of training extends over 

four years, half of each day being spent in the schools and the other 
half at practical work in the workshops. Daring the first two years 
the tuition in school is confined to the subjects required for general 
education. They then decide which branch they are going to follow, 
and for the remaining two years the half days spent in school are 


men, sub-inspectors, &c. | 
. The third class is composed of those selected from. the ordinary 
workmen after they have reached the age cf thirty years or so. Those 


N 
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selected are allowed to go to the dockyard school during the balf of 
each day for a period of three years, during the first 18 months of 
which they acquire an ordinary rudimentary education, and during 
the latter 18 months they learn certain principles and =. tech- 
nical information regarding the branch to which belong. 
These likewise are examined at the end of each year, and at the 
expiry of three years qualify for positions of chargemen in the various 
ер ordina kmen, entering at th ranging from 16 to 20, 
e nary workmen, at the ages 

serve no apprenticeship. As they acquire the requisite skill and 
experience, their pay is gradually increased until they get the current 
wages of the district for their particular trade. 

We now understand why it is that fewer foreigners ate now 
employed in Japan than used to be formerly, and why, except in 
such new indus as yet require the supervision of fore 
the services of foreigners are being more and more dispensed with. 
The Japanese see that if a nation is to be its schools must be 
attended to, and that neither money nor time must be grudged for 
the erection, equipment and maintenance of such schools and labora- 
tories of all grades. · 

Although it is now 60 years since a special Committee of Council 
was instituted in England to look into our educational system, it is 
just 30 years since any real activity and р were commenced in 
technical instraction. Before this, although we were first among the 
nations in skilled labour, we were somewhat behind most of them in 
systems of technical education. 

France, Belgium, Switserland, and Prussia offered many advan- 
tages to young engineering students that England has not yet thought 
of. It was not until these countries, as well as Germany and А merica, 
began to profit by this that we took up the matter in earnest. At 


eering science as pos 
a collegiate course. It had not yet taken its place among the 


provided him with a sufficient supply of chalk, they bad given all the 
. Luckily, in the face of 


gineering 
recognised curriculum. His require- 
e matter of apparatus and books are known 


y practical ow: 
ledged that he labours bard without the stimulating hope of наса 
= great 3 gain. ron oes in the laboratory, * 
ome, an many instances, practical brother 
in his debt; here he has chances that few man — 
ever meet, and he makes the most of them. He spares 
nor thought in his experimenting, from which he evolves much usefal 
information, and this be dispenses liberally. It would bo difficult to 
estimate the amount of such information, much of which cannot 
be applied in its present form to our every-day requirements; but 
there it is, stored, until our increase in knowledge of it makes it 
directly usefal. In such work he excels, and up to this point he is a 
good man, but laboratory work is distinctly limited; the moment 
experiments go beyond a certain dimension they are outside his 
rovince. The instruction he furnishes his pupii ‘ie most valuable, 
ut it might be more so if be were to remember the nature of the 
work they will have to perform in their every-day life later, and 
because he is apt to view all his work through the eyes and from the 
platform of the professor and physicist merely. For corroboration 
of this, we have just to turn to the experience of one of our most 
successful science teachers. Prof. Kennedy confesses that if he were 
to take up teaching now after his experienoe in these later years of 
рк work, he would do it better and more successfally than he 

d do it when he was a professor and nothing more, a wider experi- 
ence in the field of practice, and a closer in in daily life with 
those young engineers whom he knew only as students before, being 
, the reasons for this change. 

Thesubject of foreign competition bas already been alladed to, and 
while it cannot be classed as a strictly technical subject it is none the 
less a matter upon which it is as well that the rising stock of 
engineers ought to be well informed. It has often been the excuse 
for spending sume of money on technical education, while it 
would ba a perfectly fair question to inquire whether hitherto all 
the money so spent has been laid out to the best advantage. Foreign 
competition is not a thing of to-day or yesterday, bnt bas now been 
with us for some considerable time. It had really been going on 
before we were aware of it. We came face to face with it 50 years 
ago at our first International Exhibition, when we learned for the 
first time that other countries besides our own were progressing 


in manufactures and claiming a share in supplying the world with 
It was then seen that our supremacy in the inis. 
1 race was being challenged, and that it was necessary to keep 


E 
5 
E 
Е 
| 


Prt алиа ins bes ed, de. teh tah, hr ae 
u 
I ire Bot io parlec, has vaally de bé reckoned vii 


MR NE PE Again, too sauch importance 

should not be attached to the recent importation to this and 

some cf our colonies of large consignments of 3 
otives, and bridges. 


were 
American chea and quickness of delivery had in nearly eren 
case been ai by a certain local and temporary conditions 
really reflected credit than otherwise on 
that closed two months ago was one of unexam 


earnestly bidding for part of the world’s trade Eugland is behind 
her methods and too d to see it. We are pointed to consule 


3 5 киш De e 
О gonerally was dogs. Bat we are 10 con · 
servative as we мексен to be; and if all was known 


enterprise, 
how is it that so many pus men from America and Germany,u 


is m industries, 
knowledge technical skill osa 
пи i moet and if it be tru 
Germany are to outdo us, it 
them in else. 


many 
nor does their construction seem to indicate any oe man 


or thoroughness in their workmen; nor where powerful, 
onsible, and reliable machinery is required, can it in any way b 
mid exoel such English products. What excel in is e 


— ин б^ 3 8 
e, are essen : ven a 

one doubt the billty, "in circumstances of environment 
such like are suitable, of the children каин ue one bette, 
more ‘especially when the parent stays at home 
children out to civilise and colonise the world. 


LONDON COUNTY COUNCIL. 


Ar last week's Council meeting Mr. W. M. Ввасисвоғт asked the 
chairman of the Highways Committee whether it was intended te 
take any action in to the circular issued by the National Tele 
hone 8 pany se Lehm the position of the telephone service 
m the company's stan 
Mr. J. W. Bm, in . that the Committee would submit 
a report in reply to the circular at the next meeting. 


Астон РОВ DxarAULT m SUPPLY. 

The Highways Committee reported that the Greenwich Гійій 
Board adopted a resolution asking the Council to take action 
against the London Electric Supply Corporation in respect of failure 
to maintain a proper supply of А energy 
and a representation had been made on behalf of certain consumer 
as to the sudden failures of supply having been the саше of serios? 


to 
inquiry, the Committee stated they 
satinficd that ground existed for the 


. 


Vol 46. No. 1,167, APRIL 6, 1900.) 


THE ELECTRICAL REVIEW. 


informed that evidence was available of failures, of which 
record bad been kept, of supply of current to the Goldsmiths’ Oom- 
peny's Technical Institute at on nine days between January 
10th and 24tb, and the Committee thought that as regarded those 
cases of failure, the Council should take 
com 


order, and of £5 a day under the regalations. 
suggestion of the Committee, it was decided to instruct the solicitor 


The Finance Committee 
Shoreditch Vestry 


gi 
t 
E 
3 
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works was £63,906, but as the Vestry 

wpon the of boiler to be employed and the arrange- 
of steam and other piping, the Committee suggested that 
000 should be approved on account of en g works. It 
therefore decided, on the recommendation the Finance Com- 
бее, to give sanction to the borrowing of a total of £70,000, to be 
d 42 years, on condition that renewals and replacements 
provided for during that period out of a sinking fund, or from 
tenance account. 

decided on the recommendation of the Building Act Oom- 
to approve submitted by Mr. О. S. Peach, on behalf of 
James and Mall E Lighting Oompany, for the 
of an extension of the generating station in Oarnaby Street. 
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DUBLIN ELEOTRIC LIGHTING EXTENSION 


SCHEME.* 
e 


By THOS. TOMLINSON, B. E. 


Ix response to your invitation, I bave much pleasure in laying before 
you a few notes on the scheme for the extension of the 
electric lighting of this city. | 

The notice has foo short, and the time st my too 


very detailed criticism ; this, however, I 
take it, you do not want ; aas yoa Co waat are notes of the points 
of the scheme as it affects your interests. 
Your interests demand an electrical supply cheap, widespread, 
F the interests 


sumers of electrical en or gas—who want cheap light and power 
а a truism that cheap electricity means р gas) demand 
same. 


If the scheme is a gocd one for the citizens, you will be the first 
to find it goo 


qualified to form an à priori opinion of the probable 
success of the scheme proposed. id 

Itake it that you are 
of the scheme, and that very slight references and occasionally 
none) will suffice to connect my notes with the 


The system is 8 three-phase alternating currents at 
the Pigeon House— salles off, тоте and thay Сас г. 


р the existing station in Fleet 
en бо гей the existing cizonite, and part of it delivered (at 5,000 
volte, and existing 


bo 
: 
Е 


unchanged in phase) to 19 sub-stations outside the 


I do not know whether there would or would not be any appreci- 
able demand for power within 1 „ were 


greater inside 

pene coy tay, , Ша ге 
8 TO the elec- 

tricity in a form suitable for motor work, to change this into a form 
table for mot; т work in the district where motors would be most 
аг to leave it unchanged in the district where they would 


If this were unavoidable under the conditions imposed by the 
necessity of utilising the two-wire system, there wo be 


existing 
no room for comment. But is it unavoidable? I think we shall find 


The engineer leaves it an open question whether the generation of 
electricity shall be at 500 volts with step-up — or at the 


fall line vol (5,000 volts), explaining that the latter will involve 
a saving of 24000 in fiat oost. q 
an 


tures, I should not anticipate trouble so much in that quarter as in 

the 76 (seventy-six) 5,000-volt transformers in the 19 underground 

"| һ had i of transf t a fairly high voltage 
ave ormers at a fairly v 

(2,500) hung out 5 the o ashion 

experience of motors at a much lower voltage (1,000) shut up in un- 


eat, and in my experience, 
useless. _ 


Now as to the number of phases. For lighting only—and the pro- 
posed system is 3 available for ting only, isince it will 
not be availabie for power where power, if req at all, will pro- 


bably be required most—there is no advantage whatover in adopting 
two or more phases. Single-phase transmission, with three-wire dis- 
tribution, is just as economical in copper as even three-phase (with 
common return), and very much simpler. 
This system was offered to this city by the late Mr. J. E. H. Gordon 
(under whom I was then serving) nine years ago. 
plans; they are in 


I have here the ori teresting as being the 
first in the United om in which the high tension single-phase 
sub-station system, three-wire distribution, was submi asa 


feasible commercial system which could be installed at the same 
price as the then universally advocated and used “ transformer in 


тш» f distribution based bypothetical demands 
о | upon Буро 
don’t materialise. 

I can speak кошу o this point, for there is at Bray one con- 
tinuous mile of distributing cable—laid right along the esplanade 
where anyone would ct a decent demand—which doesn't earn 
enough to pay a reasonable return on the taping; (пот I made the 
plan from which that cable was laid in that position. The sum of 
£19,724 is to be spent in distributing mains on some supposed 
demand, and laid on the solid system, too, in the proposed scheme. 

I think the financial interests of a central station will in all cases 
be best served by laying distributing mains in the first instance only 
where you are a big demand, by establishing feeder гаса 
(to.be afterwards turned into eub-stations) widely over the district, 
and by laying in the more doubtfal districts distributing ducts only, 
ready for cables to meet the demand as it arises. This will ensure, 
for a given capital sum, the maximum area from which to secure 
customers, and will minimise the amount of cable which contributes 
2 2 чо balance-shest only оп the depreciation and sinking 

Ө. ; 

This idea of meeting the demands as they arose over the whole dis- 

trict at me minimam capal ines € an 3 S Сырды the 
cy of the Metropolitan Electric Supply pany (ErBOTBICAL 
үш, March 16th, 1900, р. 451). 

The com refused to adopt the sub-station system years ago as 
unsuited to their needs; they pioneered their whole immense district 
with a house-to-house system, keeping off all competitors. Now 
having collared this huge district, they are setting about adopting the 


sub-station system. M 

ing out of tbis policy involved an almost sinfal waste of 
have little doubt now that it was good business; though 
I naturally didn’t think so then. 

Retu „ now, to the consideration of the single-phase system. 
As offered to Dublin there was, as you see, a transformer in each 
branch of the three-wire distribution, and so there would have been 
no balancing ; when ence this to be necessary, I devised 
the plan of feeding b sides from the same transformer; it was 
tried at Larne, and a description of the experiment appeared in the 
technica] journals at the time. With this addition, the system was 
rast ted ca Ойу of London Oompany, and is perfectly successful 

or g А 

Nowadays I think no system can be considered adequate which 
does not eu T че which means that, for the future, wo shall 
have to use multiphase alternating current systems or direct 
current, or a combination of both—the former for transmission, the 
latter for distribution. 

In the scheme we are considering, multiphase currents are used 
throughout, and we may limit ourselves to such cases. 

The question is, it be two-phase or three-phase? Looked at 
practically, it seems to me that if two-phase currente will serve, then 

pe currents are a needless complication, and needless com- 
plication is a thing to be avoided. 

Wh they will serve cr not depends u the action upon 
your lighting circuits of the starting and stopping of such motors as 
may come on it. n | 
. Brom the fact that at the Wandsworth station the engineer of the 
кеш ы оа б Бы Солду ш прозе ю Беша сно 
phase system for the supply of berwell and Wandsworth, 
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where another load is expected, I conclude that the two-phase 
system is satisfactory in this respect, for the engineers of the ah 
Company are certain to bave satisfied themselves on this point by 


The use of a two-phase at Willesden by the Metropolitan 
Electric Supply Company does not help our judgment in the matter 
we are peto d adi because it is merely a question of transmiesion of 
energy from a single large generating station to five smaller ones, and 
any motor load (as, for instance, the motor generators for the suppl 
of direct current at Whitehall) is under tbe control of the company 
own servants; but I think we may fairly infer that in the jadgment 
of the engineer responsible for the work, the saving in copper to be 
made by the adoption of the aad era system is offset in 
by the increased complication in switches, fuses, cables, ormers, 
and then increased cost. 


y, and a director of it) has had an oe of 20 years in the 
gn, erection, and running of electric his views on 
the commercial value of simplicity are worth noting, providing, of 
course, that Tam correct in my his choice of two- 


currents. 
There is a point with respect to two-phase, as opposed to three- 
base currente, which I would like to submit to is the 
ity with which they lend themselves to the conversion of a 
existing single-phase sub-station system (supplying light 18 00 the 


that opposite phases are supplied to te sides 


With regard to the distribution of either two or three-phase cur- 
Tonta, ш Шоо сш Whehe ук кч br dap erence 
and are not tied down ito utilisation of ту Даня two-wire 
system, you сав, of course, as із proposed in lay your 
distribators as three or four core cables, and thereby e a certain 
saving in copper; but copper is not the only item to be considered 
(even in the cable it is not the sole factor of cost), and I have very 
little doubt that in practioe—with the single exception of a service 
designed mainly or wholly for power supply—the old two-wire con- 
- centric methods will prove the most economical, as it is certainly the 


сарок 
ow аз to the finance of the scheme we are considering: - 
The Dublin system began supplying current Sopar 23rd, 1892, 
and now carries the ed valen 23,000 8-0 P. lights, including 81 
public aros charged at E25. Now you cannot, as is proposed, tack on to 
. 5 419 extra public arc lamps at £18 each and showa 
fà balance-sheet. et А 
The scheme is one which for ita commercial success requires a large 
and immediate connection, hampered hy an amount of public light- 
ing to be sold under cost price, which will prevent the: im 
gu reduction in price which could alone secure the necessary 


It is a pity that a promising municipal enterprise which, handled . 


pues y, would certainly become іш time a valuable asset, should 
hampered by 


E a 


OUR LEGAL QUERY COLUMN. 


{Questions addressed to the Editors for insertion in this column should 
be as brief amd concise as possible. Free use of fictitious names, d'e., 
may be made. Answers are furnished bya duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


Аваов writes:—The Oorporation of this town have been duly 
authorised by private Act to supply electric light to all persons, &., 
residing within their jurisdiction. The onal order differs very 
1 from the form of provitionel order in the schedule to the 
Lighting Act, 1899. A question has arisen whether the Oor- 
are, under these circumstances, entitled to supply electric 
ht fittings (other than meters) to consumers. I shall be glad to know 
whether (a) there is anything in the Electrio Lighting Acts to 
enable them to do so, (2) an action can be brought to recover the 
price of ser already supplied. 
. *,* Upon the above facts it would seem tbat in the absence of some 
реет in their charter to that effect, the Oorporation cannot law- 


not within the scope of its constitution, or w by the provisions of 


any Act of Parliament relating to the oo it is expressly or 
upise wir papapi from ; е question seems to be 
answered by. the case of Leicester on v. Hill, which was 


sought to recover the price of electric light fittin 
His Honour said: I can see nothing in the Blectri ting Acts 


A. D. O. writes :—An electrico supply company in this town has 


the workings puin apro Ay batei cad aodai tock pases ed 
w gu А 
fell into a trench and sustained severe injaries. Ai a claim for 


P 


such an anticipation of. ite future earning: powers. | ` 
; o de members of Parliament, some such means the Navy 


damages has been made the su company, I shall be 
to know whether tbey 1 би 


some duty either to the pub 
варріу compen is bound to see that street works, &c., do not 
ere comfort and eri Ail эзен This principle, 
. in Augus v. Dalton 
б A. O. 740), and ай b7 Lindley, M.R., in Hardaker v. Ide 
Oouncil ((1896), 1 Q B., 340) appears to apply so as to make 

the company liable in the case put by our correspondent. 


a ADMIRALTY ENGINEERING. 


examine into the whole question of engineering, and finds st 
е кн енн шу ронсу іа ениш suppi- 
tion that by means of very high weight of machinery may 


economy, dus to high pressure, 
and that such being the case, and the siz: of an engine being governed by 
its BA renter cylinder, there cannot be much advantage 


for high pressure necessitates greater strength of and 

demands probably an additional cylinder, and all the extra complia- 
tion this ds to each engine. Our contemporary states that m 
one knows really who or what the Admiralty is, but it is sarmised 
that rer Porra of the permanent 


w 

1 tion, it is to this that what is objectionable in naval policy 
56. 

Doubtless the Exgineer is right. It will continue so log s 


the Minister of the Navy has no sound knowledge of naval or engine: 
ing matters. We cast no refiection on the present Naval 
First Lord of the Admiralty, nor on his predecessibs. 
of the system which puts the first line of defence under 
a minister who is himself absolutely in the hands of 
officials, themselves out of touch with practice. Even 

were a first-class , he would have to go when the 
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tration would be in better touch with the country, and would not fe 
to sleep, as it now does, while the power of the permanent 
would be curtailed. 


Our contemporary does not find that Sir John Durston and Mr. 
Oram are correct in claiming that high pressures imply less weight 
We do not think much of the saving to be effected by any ris d 

ressure above 100 lbs. We would prefer to secure the extra temper 

that higher pressures involve by means of superheat. Sir John! 
own figs res for economy show better results with lower pressures mi 
lower speeds and smaller powers, all which are to be against 
economy. The Diadem used 2'21 lbs. of per HP,-hoar 6 
9,318 K P, 161 Iba. at 12,813 K P., and 176 lbs. at 17,263 BP. 
ese are not extraordinary results, for the Diadem is fitted wits 


with a pressure of 291 lbs., while the boilers of the Æigar weh 
202 lbs., and those of the Diadem weigh 197 Iba, a saving dl 
5 1bs., which does not balance the extra weight of engines, and cant! 
be claimed to show much for the much vaunted y uy 
Belleville boiler; even at this it is uncertain if the 

boiler room accessories, well known as so heavy in the 
Belleville boilers. There is practically no difference in the po 


differerco there is, is not always in favour of the water-tube type 
The terrific priming of the Belleville boiler is stated to be the ree 


. Oar contemporary still on more or les 
Bellevilie boiler, despite its admissions from time to time ss fo 
comparative failure in such a phrase as “the Diadem staggering feeb) 
from port to port.” 

The Ædgar class used 1 70 lbs. of coal per E P.-hour. The Teri 
and Powerful used wp to 2 3 lbs., and never less than 1°71, атыр 
1-77 at 18,000 H P., and 211 at fall power (25,774 m P.). In the latet 
cruisers with economisers as little as 1-73 lbs. were used at fall pover 
but taken all round the old boilers are the more economical, and 
is a serious consideration on long voyages, where tke weight “ейп 
coal soon overbalances the saving due to a few tons less of ma 

Bo much has been made of the new boilers and of the bigh pr 
sures, that it will be a surprise to many to йай how little, ot 676 
negative, have been the results attained, and this quite apart fra 
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the not very satisfactory results from Belleville boilers. А simple- 
minded sooner? asks us when we complain of the econo 

being perched in danger, whether we would have the ship go 

into action with the 5 1 

o machinery m drained 

As well start by hcaving the high 

cylinder overboard, followed by, say, the feed pane. 

ts deve the 


that our рата роси а not 2 3 of ni ds 
capacity; or naval engineers have the ca y they are in some 
5 from making use of it. These things should not be. 
The country is in no mind to bs sold to salve the feelings of per- 
manent officials. 


STEAM ENGINE TRIALS. 


AcoonpinG to the Engineer, Prof. Weighton is exceedingly angry 
that bis paper (which was dealt with in the ELECTRICAL Davis "d 
for February 9th, 1900), was to some extent unfavourably criticised 
by our contemporary, and now the ры seems equally angry with 
the professor for daring to take umbrage. Our contemporary always 
assumes the rôle of infallibility, and takes a lofty tone in saying, 


of general applicability to all engines, which was, of course, a g 
too much. Albeit it should be the object of en designers to fin 


of different degrees of internal finish of steam engines, more es y 
in reference to the polishing of the internal surfaces of cast-iron, or 
even of first closing snch surfaces by some rolling process. We 
і enemy to economy is the interaction 
of the steam and the cylinder metal, generally known as cylinder coon- 
densation—and that ought, perhaps, to be known as cylinder 

mischief is to be in a 


| 
1 
J 
L 
E 
E 


design. It is some years since Mr. Michael Longridge, in 


way beyond the facing joint and affording a double surface of pro- 
jecting cover and cylinder -bellmouth, on which the action com- 


it is а bad system to make steam by compression in the cylinder, or 
rather to make pressure for the low pressure cylinder to utilise. Work 
has been done by the steam in the 
work into the steam to be given out again in the second cylinder. 
ving got bis work he would stick to it. 

This certainly seems a sound view. Now, practically it is found 
that with ordinary cylinder ratios an admission up to half stroke 
in the low pressure cylinder does not involve very serious compres- 
tion during the remainder of the high pressure stroke, and there is 
er үй gained as regards economy for the low pressure 

considered alone. As the whole working of steam engines 
much a question of compromise, it seems probable that a cut- 
low pressure at or near one-half is just that happy com- 
that gives no special prominence to any particular feature. 
shown by gap between combined diagrams is, of course, 
а necessity. B screwing up the (ow pressure cut-off, if the 
has unwisely p one there to screw up, the receiver pres- 

y be raised so that no drop occurs at the high pressure 
buf the indicator diagram continues & regular curve to 
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Кез cards does not make for economy. As we have 


expe 

also on the effects of variation of internal surface area 
and finish. Definite knowledge of these points is far more desirable 
than fine drawn theories upon cylinder ratios, which have never yet 
been shown to be so very important. 


New Showrooms.—The Electrical Company, Limited, 
of Oharing Oross Rad, W. O., have, owing to increase d business, found 
| | ada 


for domestic lighting. 


THE PRODUCTION OF LIGHT BY 
ELECTRICITY AND GAS. 


By ED. О. ри SEGUNDO, A. M. Inst. O. N. 


THE relative merita of gas and electric lighting have formed 
the subject of numberless papers and of endless discuasions, 
withont any satisfactory conclusion having been arrived at 
as to the superiority of either. As a rule, the subject has 
been treated by an advocate of one or other form of lighting. 
His ideas оп the matter have been fixed, and the conclusion 
to which he intended to come has been present in his mind 
before he started his argument, and thus any argument that 
did not serve the purpose in view has been discarded anto- 

ically. A gas engineer will prove that the electric light, 
as obtained from glow lamps, is h y dearer than the 
equivalent amount of light obtained from gas. The elec- 
trical expert, on the other hand, will prove in an equally 
convincing manner that. the electric light is really cheaper 
than gas. Everyone is familiar with the well-known adver- 
tisement which sets forth that so many oandle-power costs 
20 times as much if produced by eleotricity as when pro- 
duced by gas, and equally familiar by this time is the 
advertisement of an electric lighting firm which maintains 
that the opposite is the case. No doubt both are as right as 


pearance (in 
original or rudimentary form) no one antici И ted any develop- 
Увіс | laboratory, and, 


producing a practical form of incandescent lamp, a 
very large number. of practical men devoted their time 
and energy to the improvement of the glow lamp, with 
the result that А the glow lamp and dynamo began to 
take some definite shape as a means of producing light. Gas 
engineers laughed the new illuminant to scorn, and, indeed, 
even now no self-respecting gas engineer will admit that the 
electric light has seriously affected the gas industry, but he 
will maintain that, on the contrary, on every side the capacity 
of gasworks is being increased. This is true, but, at the same 
time, it is not good evidence that the electric light is not 
competing with gas as an illuminant. It is impossible to read 
the reports of the annual meetings of electric supply com- 
panies without realising that the use of the electric light in 
private houses and for public lighting is steadily gaining 
ound. One must not forget that even now the electric 
fight is very young compared with gas lighting, and it bas 
been aps caes all the difficulties besetting the path of a 
ioneer industrial undertaking; the price of the current has 
Б high, and is still high, compared with what it might 
be; then the electric light had to be introduced into existing 
honses already fitted with gas, and the expense of the eleo- 
trio installation fell upou the tenant, who, in many cases, 
thoroughly apprec that in putting in the electrio wires, 
he was improving the landlord’s house, for which philan- 


thropic act he would never receive even a word of thanks, 


and this was a m real stumbling block to the introduction 
of the electric light. In the face of these two drawbacks 
alone—not to speak of the vagaries that characterised electric 
supply in earlier days—the headway that the electric light 

made is a proof of the hold that electric light took upon 
the public from the first, owing to the many ашар 
advantages possessed by it over any other form of illaminant 


Electric light is not yet the poor man’s light, but that is 


no reason why, in the future, even Rowton houses should not 


be lighted by electricity. The question of cost is really one 
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which is easily dealt with by a growing demand, and when 
the electric light industry is half as old as the gas industry 
now is, it would not baden ‘eli to find that the price at 
which electrical energy is then 7 would oompare very 
favourably with the present price of gas. I do not suggest 
that the two industries are really antagonistic; indeed, the 
contrary would appear to be the case, but а consideration of 
this point would lead to too wide a digression. | 
In the current number of Feilden’s Magazine a table is 
given, from which at first sight it would appear that oil 
lamps and gas burners are most expensive as compared with 
the electrio light. It is stated that for the production of 
1 c.P. 68 watts are required in a gas burner, 70 in an oil 
lamp, 24 to 44 in an incandescent lamp. Of oourse the 
technical man is not misled by this, but the average reader 
of the magazine would not readil that although 
an amount of heat proporti to the number of watts 
quoted no doubt is consumed in the production of 1 c. P. in 
а gas burner and in an electrio lamp, the gas burner does 
not feed on watts any more than the electric lamp would 
light up if attached to a gas bracket, and that the matter of 
expense comes in in the transformation of energy into the 


ime О шаш that the author has 

en, again, in most comparisons author 

a 60-watt lamp is assumed to consume 60 watts and to yi 

16 с.р. during its life of 1,000 hours, and similarly a 5-foot 
gas burner has been assumed to be always of standard 
efficiency. Farther, in speaking of candle-power it has 
з pie ато m electric нарк аран t lam = 

е gas burner о inary type are striotly comparable as 
light producers, whereas the ratio of horizontal to mean 
А aor illumination is greater for the gas flame than for 

electric glow lamp, and if by “candle-power” the 
horizontal candle-power is meant, which is y the case, 
the electric glow lamp is placed at a 5 и the 
comparison. Again, variations in pressure of gas 
do not injure the burner, whereas variations in the E.M.F. 
greatly infiuence the life of an electric lamp. Experiments 
have shown that the life and efficiency of an electric glow 
lamp, the current supply for which is drawn from а storage 
battery, is a very different thing indeed from its life in a 
honse supplied from the mains of a company in which the 
voltage varies considerably. I¢ is well known that on board 
some ships electric lamps are found to last a very long time 
as compared with the gern life in electrically-lighted 
houses, the reason being that in such cases the majority of 
the lamps are lighted up at the same time and continue 
alight for long periods, in some cases for the whole voyage. 
The load being practioally constant, there is little difficulty 
in keeping the voltage constant, and there is comparatively 
little switching on and off. : 

Another important matter in connection with electric glow- 
lamp lighting is the watt efficiency at which the lamps are 
ше. At an efficiency of 4:5 watts per candle from aocumn- 
lators, an electric lamp may easily last 2,000 hours before. it 
loses 25 per cent. of its original candle-power, whereas if 
burned at an efficiency of 8 watts per candle, ita useful life“ 
would probably sink to less than & quarter of this period. 
The determination of the economical efficiency at which to 
run an incandescent electric lamp thas becomes a question of 
the cost of lamp renewals versus saving on the eleotrio light 
bill, Sometime ago I made a few experiments on over- 
running some Robertaon high efficiency lamps. If a 8-watt 
per candle 95-volt lamp be placed on a 100-volt circuit, it 
wil be found that the saving in oost of current becomes 
equal to the price of the lamp after about 95 hours. The 
experiments were not sufficiently extended or complete to be 
conclusive as to results, but they were interesting iu that 
they showed that if the cost of electric supply is over 6d. per 
unit, it would be an economy to use high efficiency lamps and 
ceteris partbus the cheaper lamps become, the more marked 
is the eoonomy and the lower does the price par unit become 
at which it is economical to overrun the lamp. These 
remarks apply to 100-volt lamps. A numerical example will 
serve to illustrate the degree of economy to be effected. In 
the experiments above alluded to, a 95-volt 12-0 P. high 
efficiency lamp (8-watt per candle Robertson) was burned 
upon a 100-volt circuit. The resistance of the lamp hot was 


* By useful life is meant the period which ela before the 
candle-power is diminished by 95 per cent. T 


being £77,000. 


about 264 ohms, and the current which would pass on a 100- 
volt circuit may be taken as about 0:88 ampere. In them 
circumstances the initial efficiency may be assumed to be 2] 


watts per candle, or the candle-power 75 = вау, 15 c. p. 


The candle-power, of course, would decrease more rapidly than 
that of lamps burning at a lower efficiency. It would be 
fair to assume that the mean consumption of energy duri 

its useful life would be 8 watts per candle. The cost of the 


life of the 
efficiency lamp be z hours in the following equation: — 


z hours x (4:5 — 80) x 12 ор. x 6d. 
Pee eL OUO ee атау, (1) 


1,000 watt-hours 

where 4:6 is the watt efficiency assumed per candle for a 
lamp of 1,000 hours useful life, and y is the proportion of the 
cost of the renewal of the 4:5-watt per candle lamp for the 
life, z, of the high efficiency lamp. We therefore have, м 
the Ls grim to be deduoted for renewals which would be 
incurred if the low efficiency lamp were in use :— 


or y = 1,000 (3) 
Resolving, we get 
108 4 + 12 + = 12,000, or 
x = 100 hours. 


100 hours, it will pay for the extra renewals ав compared 
clency 


12 x 15 x 100 | 

or nearly lid. after pa for extra lamp rene ш 
GE pared with the low-efficiency ‘amp, and the дагара of 
200 x 12 = 2,400 candle-hours, including the price of the 
lamp, won'd be | 
2400 x 8 

1,000 
or = nearly 28d. per 1,000 candle-hours, as against 
2,400 x 4˙5 

000 


x 6d. 4- 12d. — 48. 7d. 


х 6d. + 9'4d. = nearly 5s. 8d., 


or 55 = 28°8@. рег 1,000 candle-hours, including the pro- 


portion (8:4d.) to be added for renewal. 
(To be continued.) 


SOME ELECTRIC LIGHTING FIGURES. 


HA vd regard to the progress that has been made in electric 


lighting during the past few years, it is not uninteresting to 
examine the resulte that have been achieved in the case of & 


· few London companies, and of two provincial electric light- 


ing concerns, For the purpose of this article it is unnecessary 
to refer to what hus беа accomplished by municipalities, 
the idea being rather to look at the commercial side of elec: 


‘tric lighting, or rather from the dividend ment pont this 


P impossible with municipal accounts. Half a dozen 
London companies have been selected for the purpose of 
these figures, and it is probably unnecessary to give more, 
because the list is fairly comprehensive as regards different 
districte, From а shareholder's ons of view, any figures 
relating to the City of London Electric Lighting Company 
are in the present of the company’s affairs somewhat 
melancholy reading. Taking the results of the last three 
years the net profit has fallen from £87,000 in the year 1897 
to something over £60,000 in 1899. 1898 also witnemed 
a considerable drop ia the profits, the sum realised then 
he dividend has naturally suffered in 
similar proportion, the excellent dividends of 1897 of 10 
per cent. having fallen to the somewhat moderate one of 4 

cent, The capital expenditure has increased from 
£1,800,000 in 1897 to £1,500,000 in 1899. The lamp 
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connection has increased very largely, the figures three years 
ago being 296,000 against 429,000 in 1899. There is no 
doubt that the small dividend of last year was partly to be 
accounted for by the considerable reductions in the price of 
electricity which were made by the Ойу Company in face of 
the expected competition with the Charing Cross and Strand 


Company; but though the City Company may deserve a 


certain amount of sympathy on account of the peculiar and 
somewhat arbitrary clauses in their provisional order, which 
compels the allocation of large sums to the reserve fund, 
it is clear that the large dividend of 1897 ceuld not 
have been paid if high charges for electricity had not 
been maintained. For the purpose of comparison we 
have ventured to apply another set of figures to the opera- 
tions of the company, namely, units sold per £ of capital 
expended. Objection may be raised to these on the grounds 


increase. It is well known that the Metropolitan Company 
has suffered in a marked degree from what we may term 
non-profit-earning capital, which has b»en invested in the 
form of large works at Willesden that have only been recently 
put on the circuits. Yet in spite of this the unita sold per 
£ of capital expended does not show so marked a falling off 
in 1898 as one might have expected. The numbers sold in 
1898 were^6:8, the figure being 6:6 last year. The causes 
we have already mentioned demonstrate why the lamps con- 
nected per £10 capital expended show a falling off. Probably 
the most interesting figures of any of the supply companies 
are those of the Westminster and St. James's and Pall Mall 
Lighting Companies, and yet there is a considerable difference 
in the way they earn their money. The Westminster Com- 
pany has not paid less than 12 per cent. since 1897, and last 
year it paid 13 per cent., while the St. James's Company 


SuPPLY CoMPANIES 


Net profit. | Dividend. 


ee | | | 


that they take no aocount of the large increased expenditure 
which has not arrived at a profit-earning stage. The answer 
to this is, if a company is carrying on its business and 
developing it on proper lines there will always be a certain 
amount of capital expenditure which at the time of issue of 
any balance-sheet could not be shown to be earning profits. 
Unfortunately, the figures of the City Company are not suffi- 
ciently complete to enable us to apply this test tothe three years’ 
operations; but neither as regards lamps connected, nor units 
sold, do they compare at all favourably with any company in 
London. With one exception they sell the fewest units per 
£ of capital expended of any company in London, and the 
lamp connection per £10 of capital expended is the lowest 
without exception. In 1897 the lamps connected per £10 
was 22, yet it was the best dividend-earning year the oom- 
pany had experienced. The Metropolitan Company has 
gradually increased its capital expenditure from £850,000 
in 1897 to £1,224,000 in 1899. Its net profit fell off some- 
what in 1898, but the net profit for 1899 shows a material 


| Capital expenditure. | | ciation account. 
— | m "m 2 = = - „2% ыш боша . КЫЫМ ud ПА bo e cM 
1899. 1898. | 1897. | E вон. інт. | 199. | dese. | 1897. | в» | 1898. | 1497 
аша, - — aaa e E зА Bea fd — ————— — Е — ls „ 
А £ | 4 | e £ "o Ue zm | £ £ £ 
Ойу of London Electric | | | | | | 
Lightiog Company . | 1,513,456 1374689 1,318,574 | 60600 77,767, 87,022.) 4 | 6 10 | 23,000 20,000 | 22,000 
Metropolitan Electric Sup- | | | | 
ply Oompany ...  .. | 1244000 993.000 850,000 | 53000 40,000 | 43,000; 5 | 5 6 | 13,000 | 13,000 | 15,000 
Westminster Electric Sop- | | | | 
ply Corporation ..| 683,568 626,365 560.388 34,668 ° 28083 ... 19 | 12 12 | 21,000 ! 18,426 
Bt. James's and Pall Mall | 317,283 | 263,046 | 231,895 | 31,834 29.890 | 30,991 | 144 | 144 | 144 12000 10,817 | 9,269 
Kensington and Knighte : | | | | | 
bridge Oomvany .. 278,818 263,481 252.162 19.201 7,963 | 11 10 10 4.000 5,408 8,061 
Notting Hill Electric Light | | | | | i | 
mpany . . 19780 128,008 118,184 | 10360 7,251 | 8,884, 7 6 6 | 1,550; 875 1,000 
Hove Provincial Electric | | | | | | | | 
Lighting Company .. 93,660. 77,450 66,896 | 7,097 | 5,089 8,602; 74! 6 5 2.000 1,000 | 
National Electric Bepply | | | | | 
Company (Praten) 93860, 77,960 | 70400 bows. 96 | 69 1,648 | 1123 
| | | 
Rem Alter allocating depreciation, Do 
No. of units sold. Lamps connected. к ДК о panded: 
— ойто лш б шлш A af xm ЕЕРЕЕ pesa ушр зк — - 
. 1899. | 1898. | 1497. | 1899. | 1898. | 189. | 1899. | 1898. e. | 1899. | 1898. | 1897. 
| | | | | | | | 
City of London Oompany .. .... | 6,895,667 | | 429,628 | 355 825 296.012 | . i | e | 26 | 2:2 
| | 
Metropolitan Electric Supply Com- | | | | | | | 
pany see ee cre ee | 8,800,000 6,800 000 500.000 ' 490,000 | 360,000 | 66 68, .. | 4 42 42 
| 
Westminster Electric Bupply ` 6,329,554 | 5,065,195 | 4,355,781 | 421,445 339,986 290,661 | 9:2 8 | 77 | 62 | 4 | Бб 
Bt. James’ and Pall Mall... 4 201,104 | 3,448,858 | 3,028,242 | 164,750 142,853 | 126,827 | 182 | 131 | 1391 | 52 | 54 ET 
Kensington and Knightsbridge 2,463,950 | 2,081,074 | 1,898,362 | 183,462 | 156,158 | 137,955 | 9 Tó | 75 | 67 | 58 50 
Notting Hill Electric Supply Oom- | | : 
pan... 66 129 455,871 354,969 69,154 | 46,066 33,000 4:3 | 8˙5 | 31! 43 | 40 | 2:9 
Рвоутмстат, | | | | | | 
Hove Electric Light Company ... | 444499 | 350,254 | 263,243 | 44,892 36,967) 27,7771 47 47 40 47 47 41 
National Electric Supply Company | | : | | | E 
Yow e oe e GO1,619 | 448,097 971301 | 40,102 ` 30,850 64, 57, 53| 42) 36 


| 
. A | | | «n 


has maintained a steady 14 per cent. for the three years. 
The increased capital has not been exceptionally heavy 
though the Westminster Company's capital expenditure is 
more than twice that of St. James's, and it had very nearly 
three times as many lamps as the St. James’s Company ; 
yet it only supplies 50 per cent. more current. 

A study of the figures at once shows how favourable 
the position of the St. James’s Company is, compared to 
others in regard to the consumption of electricity per lamp. 
Applying the new figures we have tabulated, the St. James’s 
Company sell 13 units per £ of capital expended ; while the 
Westminster Company sells only nine. Yet the former has 
only five lamps connected’ per £10 of capital expended, and 
the Westminster Company has six, which demonstrates in a 
striking manner that the St. James’s Company have a much 
better class of consumers. The Kensington and Knighte- 
bridge Company, like the Notting Hill, shows a steady 
increase all round, and it pays 1 per cent. more in the 
dividend than in 1898; it has increased its capital 
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expenditure by £10,000, and it has contrived to bring up the 
units sold per £ of capital expended from 7:5 to 9. It has 
also increased somewhat the lamps connected per £10 of 
capital expended. The Notting Hill Company probably 
shows better than any concern in London the vitality of the 
electric lighting business; for when this company started, 
many 5 urged that it would never show much in the 
way of profit. Tet after a steady dividend of 6 per oent. it 
has been able to declare 7 per cent. for 1899, although the 
number of units sold per £ of capital expended are far 
and away the lowest of any company in London ; the figures 
being 4°8, which compares very unfavourably with the 18:2 
of the St. James’s and Pall Mall Company. 

The figures of the Hove and the National Electric Light 
Companies are interesting, in so far that they show there is 
no very striking difference between the electric lighting 
business of the metropolis and the provinces. There is, 
however, a curious closeness in the capital expenditure of the 
two provincial companies we have selected, but the northern 
company shows considerable advantage in the units sold 
per £ of capital expended. 


THE CONSTRUCTION OF OVERHEAD 
EQUIPMENTS. 


(Continued from page 481.)* 


IV. 


THE breaking streas of ordinary annealed iron wire is 
25 tons per equare inch of cross-section. Beasemer steel wire 
breaks at 40 tons, mild Siemens-Martin steel at 60, improved 
ditto at 80, while orucible steel and improved ditto break as 
high as 100 and 120 tons per square inch. The choice of 
material and of strength is thus very wide. The bigher 

ice of the stronger wire would justify less of it being used, 

t, if the waste due to corrosion is great, the wire must be 
larger, and it is false economy to use a span wire both 
expensive and thick when a cheaper grade will have already 
a margin of strength. 

In the ordinary way span wires are only ex to the 
load of the trolley wires. They are not called on to bear 
any stress in the direction of the length of the trolley wire, 
for this is all dealt witb, or should be, by special anchor 
wires. The latter consist of steel stranded ropes, similar 
to the span wires, that are extended from special anchoring 
ears at а span wire to the next pair of poles away from the 
direction of stress. Such anchorages are needed at the top 
of gradients to carry the down-pull, which may be 
considerable. 

On a hill of 400 yards there аге 10 trolley треш оѓ 40 
yards each of 90 lbs. weight, or a total of 900 Ibs. On a 
gradient of 1 in 20, this is equivalent to a pull down hill of 
20 = 45 lbs. to be provided for by anchor wires. Termini 
also require to be anchored, the end of a line being usually 
provided with a specially heavy anchor pole. 

Span wires and anchor wires are attached to poles by 
wrought-iron straps, as in fig. 19, slipped over the pole 
top and clipped by bolte, one of which holds the strap firmly 
to the pole, and the other serves as the pin for the wire 
5 Trolley wires are attached to span wires 

y 8 
tightening bolts, technically known as strains, between the 
span wire and the pole. The trolley wire is thus doubly 
insulated from the poles. 


* Еввлтом.—Ву а ship in fig. 16, page 481, the distances y; and у, 
were wrongly shown. They should have been as under, or the distance 


Fic. 16 (CoBRECTSED.) 


from point of suspension to the lowest point of wire. 15 for 
the Oatenary is correctly drawn. = dx 


pecially insulated hangers, and there are insulated . 


The hanger consists of a bolt which is fixed to a gua- 
metal casting by means of a moulded piece of insulating 
material. The casting carries two lags which hook upon the 
span wire, and the span wire loops round the wide part of 

casting, and is thus firmly held. A special tool is used 
to attach the castings to the taut wire, To the insulated 


je 
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bolt is screwed a long grooved ear of gun-metal. This is a 
semi-circular-grooved bar into which the trolley wire is 
soldered. Ita length is usually 15 inches. All trolley- 
wire attachments are made with various forms of these 
ears. Some are plain, for attachment simply to the plain 
hanger, others have special holes and lags to serve 
as splices to join lengths of trolley wire together; other 
ears again have holes for attaching feeder wires whilst 
plain ears ‘are used for holding p 
special attachments for the holding of pall-off wires, for the 
parpose of puiling a length of straight trolley wire laterally 
to an angle or to a polygonal form so as to sufficiently 
approximate to the form of the curve of the rails below. At 
тау such attachment to the trolley wire and to 
insulators are inserted. The usual form is a globe of 
ineulating compound moulded over two interlocked eyes 
which are kept apart by the material. Failure of the 
material simply allows the two eyes to come together ; no 
breakage of the line occurs, thoogh, of course, the insulation 
fails. Before a trolley wire can be earthed there must be а 
an of the two insulators interposed between it and the 
е. 
P Trolley wire is only put up in continuous lengths of about 
880 yards. At each such length or section, a section insulator 
is placed between the two lengths of wire. These insulators 
resemble a long ear, of which the middle is formed of barsof 
wood. At these insulators each trolley section is supplied 
with current by feeder cables. In putting up trolley wire 
the drum on which it is wound is mounted on a dray or 
special reel waggon fitted with a brake to check the rotation 
of the reel. Oneend of the wire is anchored to the poles 
next beyond the section insulator, and the reel waggon is 
drawn forward by a horse at a slow speed, the wire bei 
kept sufficiently taut not to hang in loops too near the 
Behind the reel waggon the tower waggon follows at about 
40 yards, and as each span wire is passed the trolley wire is 
hung freely to it by means of little S hooks. When half-a- 
mile has thas been reeled out, it is seized by what is known 
technically as a come-along clamp, which holds the wire firmly, 
and can itself be hooked to a set of three sheave blocks by 
which the wire is drawn up tight and temporarily anchored. 
In order to take the stress off the section insulator the 
suspension ears at the span wires next to the insulator, $.e., at 
the next pole, are made anchoring ears, and anchor wires extend 
from these to the section poles. These section poles are thas 
anchor poles and should be somewhat stiffer than ordinary 
les. It is, of course, necessary to interpose two insulators 
in the course of each anchor wire in order to place their 
iosulation on a par with that of the span wires. The section 
polee, as already said, are also feeder poles, and serve to carry 
the four feeder cables that connect to the four trolley 
wires attached to the two section insulators. 
The feeder cables are carried up the interior of the feeder 
E only one pole is used for the purpoee, the cable track 
ing on one side only of the road. These feeder cables are 
taken into the pole from the feeder box, usually placed about 
4 feet away from the pole. Tbey enter by holes or alots, 
and emerge in similar manner through holes near the top of 
the pole, whence they are carried along the span wire to the 
section insulator. The feeder box is fitted with switches by 
means of which each feeder cable can be cut out, and a 
length of trolley wire may thus be made dead by opening its 
feeder switches in the boxes at each end of the section. The 
main feeder cables are also brought up into each box to 
snitable switch terminals, and can be switched out at will. 
The span wire system of suspension, now briefly described, 
is the best for running purposes, possessing great elasticity 
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and 5 the easy running of the trolley wheel without 
shock or Ling. 1 is also E he least obstruotive in the 
streets, and much to be preferred on all accounts to the side 
bracket m, which cannot be carried ont withont the ure 
of sometimes excessively long bracket arme, and often even 
these cannot be used, but span wire poles must be employed. 

In the bracket arm system the arms consist of very stont 
steel tubes nominally 2 inches diameter internally, but 
actually about 13 inches. They are screwed into oast-iron 
clamps and then are clamped upon the poles. The arms are 
supported by one or two tension rods extending from the 
arm at various distances to a point nearer the pole top than 
the arm clamp. Below the arm the angle between pole and 
arm is filled with light wrought-iron scroll work. This is 
supposed to be beautiful and has a singular attraction for 
mayors and aldermen. It is only when brackets are short, 
double, and upon poles placed along the centre of a road 
that they have any good appearance. They are then about 
5 feet long, and this projection is fairly proportionate to the 
length of pole and free from the bad effect of long bracket 
arms. Poles with brackets require to be raked very much, 
as when they carry span wires; the weight of the bracket arm 
and the 90 Ibs. of wire and hangers hung upon it having 
considerable effect in pulling over the pole top. Round 
curves, where the poles are on the concave or outer side, the 
pull of the curve adds itself to that of the load and increases 
the necessary rake back on the poles, but when on the convex 
or inner side of the curve the wire tension helps to counter- 
act the weight of the bracket arms. 

For constructive purposes, and especialiy the attachment of 
pull-off wires, the outside position should always be chosen if 
poesible despite the greater stress upon the poles. Indeed, 
when pl on the inside of curves of small radius the 
curve can only be worked round by using а wasteful number 
of poles set close together, whereas with the poles on the 
outer side the curve can be pulled off very neatly by wires 
from the adjacent poles. The pull-over stress on a pole due 
to the curvature of the wire may thus be calculated 
graphically :—In fig. 20 let A, в and с be three poles upon a 
curve. The stress upon pole в is to be obtained by laying 
out the wire to scale in its correct position, d в f, and oom- 
pleting the parallelogram, d e fg. Then to the same soale 
that d в represents the tension in the trolley wire, во will ¢ g, 
the diagonal of the parallelogram, represent the lateral 
pall on the pole. So, too, with the vertical load of 
the trolley wire. In fig. 21 let w be this load, let 


Fra. 21. 


t be the tie rod, and в the bracket arm. Complete the 
parallelogram a cef. Then if af = 90 lbs. so acto the 
same scale will be the pull on the tie rod /, and a e will be 
the thrust along the arm. The effective lateral pull upon 


the pole as a whole is as the ratio of the arm length and the 


distance from the ground to the bracket arm. Thus if an 
arm be 5 feet long &nd 20 feet above the ground tbe pull on 
the pole will be 50и x 20 = 860 lbe. Long bracket 
arms are thus, apart from their own weight, which may be 
similarly calculated, fully as severe on poles as span wire 
stresses. An ordinary bracket arm alone without any soroll 
work weighs about 5} lbs. per foot. A 20-foot arm thus 
represents a weight of 110 lbs. acting at a lever arm of 10 
feet, or 55 lbs. at the end of the arm in addition to the 90 
Ibs. of trolley wire. This total of 145 lbs. includes nothing 
for scroll work, which will probably bring up the total to 
nearly 200 lbs at 20 feet leverage. No reliance is to be 
placed upon the grip of the arm clamp to the pole or of the 
pole in its oonorete bed, but a must be pro- 
vided against all longitudinal pull on the trolley wire. 


It may frequently happen that a direct terminal anchorage 
cannot be had, and the anchor wire must be taken 
singly and diagonally to the next side pole in exactly 
the same way as double anchors are taken to both 
span poles. An anchor has thus a resultant pos upon the 
anchor pole inwards to the street and of the pole at the 
anchor ear outwards from the street. So far as possible 
these various pulls are taken into account in raking the 
poles and choosing their strengths. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPEOIFICATIONS. 


NEW PATENTS.- 1900. 


Compiled expressly for this journal by W. Р, Тномрвон & Co. Electrical Patent 
Agente, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 


5,146. "Improvements ín or connected with fittings for electric lighting." F, 
BHawand F. GurENFIELD. Dated March 19th. i 


5,154. “ Improvements in electric traction.” 8. G. BENNETT. Dated March 19th. 

5,167 “Improvements in and relating to alternating current electro.motora," 
J. YATES, W. YATES, and J, B. Вкут. Dated March 19th. (Complete.) 

5.178. ирок means for connecting electric cables." C. А. Day. (J. G. 
White, United States.) Dated March 19th. (Complete.) 

5,183. "Improvements in electric locks." H. E. Newton. (Н. G. Carleton, 
United States.) Dated March 19th. Complete.) 

5,184. "Improvements relating to electric tramways.” F. B. ASPINALL and 
A. J. IGkLaAND. Dated March 19th. 

5,187. An automatic telephone-call recorder." 
March 19th. 

5,191. "Improvements in electric heating systems for cars." Tür WERTING- 
HOUSE BRAKE COMPANY, LIMITED. (F. C. Newell, United States.) Dated 
March 19th. 


5,196. “Improvements in simultaneous electric telegraphy and telephony.” 


A. E. Lamkin. Dated 


| С. Apams-RanpaLL. Dated March 19th. 


5,216. Improved manufacture of filaments for electric incandescent lamps." 
A. J. BOULT. (A. Blondel, France.) Dated March 19th. (Complete.) 

5,221. “Improvements in the distribution and collection of current for electric 
traction.” G. Davis. Dated March 19tb. 


56,232. “Improvements in storage batteries." P. KENNEDY. 
20th. (Complete.) 


5,252. “ Improvements in apparatus for controlling and regulating electric 
motors." L. HiccixBoTTOM, J. Н. HINDLE, and T. МАххоск. Dated March 20th. 

5,257. “ Improvements in apparatus for winding or producing coils, bobbins, 
helices or the like, such as are used for electrical purposes." W. G. Нкух, 
(J. Scott, R. Varley, and J. C. Anderson, United States.) Dated March 90th. 
(Complete.) 


Dated March 


5,214. An improved process of and apparatus for the electro-deposition of 
metals." W.Y.Bvck. Dated March 20th. (Complete. 

5,293. Improvements in or connected with lead presses for making plates 
for electric accumulators and the like.“ W. P. TuoMPSoN. (Accumulatoren and 
Electricitits Werke Act. Ges., vorm W. A Boese & Co., Germany.) Dated March 
20th. Complete.) 

5,294. “Improvements іп electric belle." W. R. WVNV NT. Dated March 90th, 


5,321. "Improvements in plates for storage batteries." H.J.Happan. (C. A. 
Lindstrom, J. Hewitt, and T. Hewitt, United States.) Dated March 90th. 
(Cowplete.) 


5,8327. Improved system of distribution and collection of corrent for electric 
traction.” G. Davis. Dated March zist. 


5,953. “Improvements in electric traction." E. Н. TYLER. Dated March 21st. 


5,356. “Improvements in or relating to electric cables.“ R К. Gray. Dated 
March 21st. 


5,861. “An improvement in lamp caps for bayonet socket electric lamp- 
holders." Е. G. SHEPPARD and NERNST ELECTRIC Licht, Limitep. Dated 
March 21st. 


vu „ Improvements in electrodes for electrolytic purposes.” E. HoPKINRON 
and A. T. Змітн, Jun. Dated March 21st. 

5,887. "Improvements in apparatus for wireless telegraphy.” G. MARCONI. 
Dated March 21st. 

5,889. “Improvements in and convected with electrically operated railway 
signale." J. SHOECRAFT and С, C. GanpiNEg, Dated March 21st. (Complete.) 

5,898. “Improvements in trolley poles and standards for electrio traction.“ 
R. P. SrRACHAU. Dated March 21st. 

5,394, An improved method of insulating electrical conductors." E. 
Naprert. (O. Schaefer, Germany.) Dated March 21st. (Complete.) 

5,02. “Improvements in and connected with primary and secondary gal - 
vanic cells.” E. J. WApE. Dated March 22nd. 


5,420. “Improvements in and connected with granulated carbon trans- 
mitters." Н. OPPENHEIMER., (Actlengesellschaft, Mix & Genest, Germany.) 
Dated March 22nd. 


5,480. “Cable suspenders for multiple switchboards or similar apparatus.” 
H. Op. KNHEIMER. tÁctiengesellschaft, Mix & Genest, Germany.) Dated March 
22nd. 

5,481. “Improvements in and connected with multiple switchboards for 
telephone exchanges.” Н. OpPKNHEIMER, (Aktiengesellschaft Mix & Genest, 
Germany.) Dated March 22nd. 


5,448. "Magnetic chucks.” О. S. WALKER. Dated March 22nd. (Complete.) 

5,482. “Improvements in driving vehicles by electricity.“ J. ENBIGHT, 
Dated March 28rd. 

5,496. A process for depositing pure tin by electrolysis.” E. QUINTAINE. 
Dated March 28rd. (Complete.) 

5,521. “Improvements in the manufacture of primary batteries." M. Lr- 
CLANCHE, Dated March 28rd. 

6,528. “Improvements in electric accumulators.” L. GuuixLl. Dated March 
rd. (Complete.) 

5,0661. Transformer of alternating currents into continuous currents of equal 
or different tension.“ R. Rovok and G. Facet. Dated March 24th., (Date applied 
for under Patents, &с., Act, 1888, Seo, 108, September #70, 1899, being date of 
application in France.) ; 

6,563. "Improvements in apparatus for transforming single and multiphase 
alternating currents into continuous currents and inversely." R. КосоЕ and 
G. Facet. Dated March 94th. (Date applied for under Patents, &., Act, 1888, 
Bec., 108, November 14th, 1899, being date of application in France.) 
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5,569. “Improvements in or connected with electric storage batteries.” 
W. P. Тномгвох. (E. A. Sperry, United States.) Dated March 24th. (Com- 
plete.) 

5,545. "Improvements relating to the measurement of electric power and 
energy in three-phase alternating current systems.“ R. Акхо. Dated March 
24th. (Date applied for under Patents, &c., Act, 1883, Sec. 108, August 26th, 
1999, being date of application in Italy.) 

5,503. “Improvements in electricity meters.“ A. Wrtant and Тнк Reason 
MANUFACTURING COMPANY, LIMITED. Dated March 24th. 


ELECTRICAL PATENTS OF 1886 EXPIRING IN 
APRIL, 1900. 


We are informed by W. P. Thompson & Co. that about 100 applications for 
electrical patents were filed in April, 1846, of these some were never completed, 
and of tnose that were, only one hus been maintained to run its full length of 
term, viz., 14 years, and being of considerable interest we give a short abstract 
of it below :— 


5,168. “improvements connscted with the electric lighting of trains." R. E. B. 
Crompton and J. Swinburne. Dated April 14th, 1886. Relates to dynamos for 
lighting raijway trains, Thedynamo is driven from the axle of the carriage 
through a countershaft, and is in connection with secondary cells. The field 
magnets are wound with two wires as if the dynamo were an ordinary shunt 
machine working at about 500 revolutions. The lamps are in shunt to the 
arinature, but the cells are so connected up with the second wire that if the 
dynamo charges them the current traverses this wire and demagnetises the fleld 
magnets. If, therefore, the speed increases above 500 revolutions the dynamo 
charges the cells, but the pressure on the Татр» does not increase. If the speed 
falls below 500revolutions the cells supply part of the current to the lamps, and 
In doing so magnetise the fleld more strongly. When the speed falls below & 
certain number of revolutions a cut-out breaks the armature connections. To 
allow the dynamo to reverse with the train, the tangent brush carrier is mounted 
on the axle soas to turn with it until adjustable stops hold the brushes in the 
right position for the direction of rotation. 3 claims. 


ABSTRACTS OF PUBLISHED BPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1887. 
15,721. "improvements ia electric aro clamps." В. Найбав. Dated July Ist, 


1897. Relates to are lamps. Curved carbons are carried by holders in a sup- 
porting frame. Hach holder consists of a radial arm, and aquadrantal or seini- 
circular rod to the free end of which the carbon is attached, the rod being bent 
laterally so that the carbons are in one plane. Near the carbons, the holders 
are engaged frictionally hy insulated spring-pushed rollers, or bent springs. on 
arms of the core of a series solenoid, by which an arc is struck and maintained, 
the carbons feeding forward by gravity. One holder is insulated, and provided 
with a flexible conductor. A screw limits the upward motion of the core, A 
reflector is supported over the arc. 1 claim. 


30,470. ''An improved motor shelf fixing or Вох and a main connection 
beard er box combined.” F. W. K. Jones. Dated December 24th, 1897. A supply 
meter, a maximum demand indicator, fuses, and a main switch fora house 
service, are mounted in а case. This is preferably of cast-iron, with a removable 
sliding top and a hinged front. The front is provided witb a lock, and a cord 
may be passed through holes in the front and one side of the case and sealed. 
Windows in the front permit the meter dials and fuses to be seen. "The front 
may be in two parts. The switch handle projects through a slot in the case. 
The case is provided with lugs to carry a wooden shelf for the meter, and with 
bosses through which fixing screws are passed. It may also have feet and 
handles. 4 claims. 


30,494. "improvements in the armatures of Induction motors." W. L. Wise. 
(Masohinentabrik Obertikon). Dated December 24th, 1897. The КЫ or 


secondary clement ef an induction motor is wound with groups of short circuited. 


coils composed of bare wire lgid in groove or holes of the iron body. One form 
is of & drum winding consisting of a number of groups of bare wire coils, each 
of which is short circuited at a certain point. 2 claims. 


30,644. ‘Improvements relating to the olectrio welding of tubes and ratus 
therefor.” 0. Parpart. Dated Decanter 24th, 1897. Relates to eatin oe for 
welding longitudinal joints of tubes such as bieycle tubes. The poles of a 
transformer are connected with the standards which are insulated from the 
frame of the machine and carry supports for the copper dises which revolve in 
contact with the tube on opposite sides of the joint. The inelination of the 
discs can be adjusted as well as their position, A little in front of the discs are 
placed the pressure rolls which complete the welding. They are insulated from 
the standards and are driven by suitable gearing. Fore and aft of the welding 
apparatus are situated pairs of draught rolls which feed the tubes forward. A 
snide is placed before the first pair of feed rolls, and a second guide between 
hem and the welding apparatus to ensure the joint of the tube being upwards, 
Additional rolls on the delivery side of the machine keep the tube straight. For 
welding taper tubes, special rolls of snail-cam section are employed. 16 claims. 


30,672. ''improvements in joints for electricity conductors." С. C. Fowi 

The Mutual Eleotrio Electric Trust, Limited. Died beeen 2th, 1897. е т 

taken off armoured cables have the joint protected by means of а two-part metal 

frane or case, The two parts, when in position, are joined together, &c., to the 

ürinouring by wiping or other suitable solder joint. The case is then preferab] 

и with oil through a suitable orifice, which is finally herinetically Closed. 
claims. 


30,622. ‘A combined manual and automatio switob for electric circuits." 
Halloy. Dated December 28th, 1897. Relates to a combined manual mitch end 
magnetic cut-out, so arranged that the switch is opened should the. current 
excited exceed a predetermined limit. One arrangement is shown in which the 
switch arm is pivoted and is titted with an arm adapted to force down а piston 
against a spring. The piston is locked by a latch. A solenoid having a core ig 
included in the circuit, When the current is excessive, the core is raised, its 
end striking the lever of the latch and so freeing the piston, which is forced 
upwards by the spring and so throws over the switch. 4 claims. 


30,820. ''improvemonts in tho method of, aud moaus for, regulating the phase 
relation hetwsen ourrent and electromotivo force in alternat эе учаны of 
electrical distribution.” The British Thomson-Houston Company, Limited. (C. P. 
Steinmetz and E. Rice, Jun.) Dated December 28th, 1897. Regulating or con- 
trolling the phase relationship between current and electromotive force. A 
closed secondary conductor is rotated relatively to its primary atarate above 
or below synchronism, according as an advance or retardation of the current is 
desired. The self. induction of this member should be variable. One arrange: 
ment is described in which the electro-dynamic controller with the induced 
Rotter he dering a hi n санар tothe inducing member. The 

А arie coils. e member is preferably driven 
speed than synohroniam y the motor other шо 8 oleis. SEA Enar 


30,027. "improvements in and reistiag te electric railways.” Tho Britisb- 
Thomsen-Heuston ny, Limited. (W. B. Potter.) Dated December 28th. 1897. 
Relates to electric railways on the third rail system, having sectional conductors 
substituted for the third rail at stations, crossings, &c. One form is described of 
a plan ata station with two series of sectional conductors. A shunt current from 
& second brush on the vehicle passes through one series of conductors to tbe 
magnet coils and throws the switch. If the circuít to tbis brush is broken on 
the vehicle, the switch will be de-energised and the main current lost, Any 
switch may be excited from the signal cabin when necessary to start the train. 
The switches may be mechanically locked in their open or closed position for 
stopping the train or for allowing it to run through. 7 olaims. 


30,628. '"imprevements іа induction watt-hour meters.” Dritten Thomson- 
fon Company, Limited. K. Thomson and W. Н. Pratt) Dated December 2th, 
197. Induction motor meters for alternating current:, available for non- 
inductive or inductive load», and adjustable for any ordinary frequency. A 
hollow cylindrical armature carried by a vertical spindle rotates in the 
spaces between a stationary magnet and a frame, both of laminated iron. The 
magnet is wound with fine wire coils connected in series with a separate 
inductance coil between the mains. The frame has two polar extensions 
near the magnet, and two others which are magnetised oppositely by coils 
carrying the main current. The frame also carries coils which are connected 
in a closed series, and retard the magnetisation of tne shunt magnet to 
exactly 90 from the phase of the main electromotive force. In the con- 
struction of the meter, the iron parts are screwed to projections on a hracket 
attached toa metal back plate. The vertical spindle is carried between jewelled 
bearings on screws on this und an upper bracket, and gears with aco :nter on 
the upper bracket. It carries a conducting dise within two permanent brake 
mamets supported by the upper bracket. This also carries the inductanoe 
coil. Four terminal plates are provided on a board attached to the back plate 
below the lower bracket. Inductive resistances. -The inductance used in the 
meter is a coil wound in the middle of a соге. This is placed within a frame 
Which forins magnetic circuits closed except for small air gaps. The core and 
frame are screwed to a non-magnetic plate. Small misplacement of the core 
in the fraine does not affect the total air дар. The coil is connected at several 
points with the studs of a switch, by which portions of it may be eut out of the 
potential circuit of the meter. This enables the meter to be used with currents 
of various frequencies, while the air gaps render the readings of the meter 
correct throughout its range. 8 сіне. | 


30,678. ‘А now or improved method of re-transmitting telegraphic 
and apparatus for use in connection with the said methed, and fer other 
J. Rymer-Jones. Dated December 2th, 1897. Translators for automatic worki 
are so arranged so that, at the intermediate station, the message is reprodu 
by an electro-magnetic perforator, and is re-transmitted on to the second cable. 
The two e:bles are connected toa rotating commutator arranged witb four 
brushes so that either cable can he connected to a relay or to a transmitter. The 
relay is preferably of the form described in Specification No. 5,040, A. p., 1997, and 
is provided with additional contacts, operated by slow reversals, for releasing 
the clockwork of the commutator when it is desired to reverse the connections. 
The perforator may have the tape carried by tbe armature of two opposing 
magnets so that it is brought against either of two rotating cutters. The paper 
is either fed step by step, or continuously with the punches, whether still or 
rotating, forced through the paper. The paper passes over the punching table 
after it leaves the feed rollers, and before it reaches the yielding rollers, so thas 
any slack can be taken up. As aterminal preparing instrument, a triple key may 
be employed foe operating the punches. 7 claims. 


20, 716. A machine for surfacing and polish partionia rolls cl 
rolling mills, worked by on electric metor” К Бен (ч aed 1 


Dated Dec-mber 29th, 1897. Grinding wheels are secured upon the ends of the 
spindle of an electric motor, which is supported by ineans of & ber, provided at 
its ends with pivots fitted in bearings. These are carried by a table adjustable 
angularly on a tlide by means of hand wheels. The slide is movable along а bed 
by means of a hand wheel, bevel gearing, and rack and pinion. The bed is 
adjustable upon supporting rails fixed to the inner sides of the roll standards, 
The motor and wheels are adjustable vertically by means of a projecting arm, 
hand-wheel and screw. In a modification the spindle of the wheels is at right 
angles to that of the motor, and is driven by bevel gearing. 3 claims. 


30,832. “improved aro lamp carrier.” J. Brockie. Dated December Ath, 
1897. An are lamp is e o on a post or the like by an insulated bolt in a 
cylinder which is carried by one or more arms on a socket fitted to the post. 
The globe is attached to a ring sliding on the cylinder, so that it may be raised 
and held up by a hook during triunming. Normally the globe rests on а cup 
carried on the socket. This cup contains fixed terminals, to which the lamp is 
connected. The агшв also support a dome. 1 claim. 


30,646. “А method er methode for controlling a mechanism er meohaelsme 
moans or eleotro-magnetio waves high frequency.” E. Wiesen 
C. J. Evans. Dated December 30th, 1897. Relates to means for controlling 
mechanism from a distance by means of electric or electro-magnetic waves. 
known as Hertzian. without the intervention of a metallic conductor. The 
object is to obtain a selective effect, that is, that two or more circuits con- 
trolling electro-magnetic mechanism may be separately controlled from or by 
the transmitter. The receivers are arranged at right angles. The transmitter 
has a pair of conductors carried by a rotary disc suitably supported. When the 
conductors are vertical one receiver is affected, and when horizontal the other 
receiver. In a modified transmitter two pairs of fixed conductors are arranged 
nt right angles. Instead of having two receivers, one only may be eimnplosed, 
and this may be successively connected to the various circuits to be controlled 
by clockwork or other mechanism. A receiver is shown in which the coherer 
is replaced by a core of steel wires wound with a coil. A magnetic needle is 
suspended near the core, and when the core is magnetised rests with a con- 
ductor against a stop. When the core is demagnetised by the electric waves, 
the needle is deflected and closes a circuit, the core being again magnetised. A 
mirror may be aftixed to the magnet. In other forms mercury globules may be 
arranged for making the eontact under the influence of the electric waves 
Movable receivers, &c., may be supported and connected with electro-magnetic 
or other devices to maintain them in the desired plane, and they inay he 
arranged in gimbals to keep them horizontal. The provisional specification 
states that the invention is applicable for controlHng torpedoes, air ships. 
search lights, guns, &e. In the case of a torpedo, the electro-magnetic 
mechanism may control] the rudders, engines, position of the centre of 
gravity, &c. 5 claims. : 

30,848. "'Operating railway points by eleotrometors." J. А. Timmie. Dated 
December 31st, 1897. The points are operated by the electromotor, the motion 
of which is transmitted through the worm toa screwed sleeve, &c., the sleeve 
having stops engaging the elbow-lever which is adjustably connected to the 
points rod. The lever is normally locked by the weighted lever. In operation, 
the first movement of the sleeve causes the incline cam to disengage the lever 
and the further movement of the sleeve operates the points, after which the 
lever returns and locks the points in their altered position. The operation of 
the motor is controlled by a lever in the cabin. Points detectors may also be 
provided to control the signal circuits, so that a signal cannot be lowered until 
the points are properly set. In a modification, the pointe are locked bya 
separate bolt, wbich is controlled by an ordinary locking-bar, and is operated 
by an electro-magnet, or a second electromotor, &c. 4 claims. 


30,817. ''improvements lu electrically-operated oleoks." R. Burk. Dated 
December Кыз Electric clocks ya a driving-pendulum, the potentia! 
energy of which is restored electro-magnetically. The pendulum carries a pawl 
which drives a ratchet-wheel tooth by tooth, as determined by masks. When 
the swing of the pendulum is less than a tooth's thickners, the pawl catches & 
penculum lever which makes a lever bridge a gapin the circuit of the electro- 
magnet for lifting the pendulum. The lower part of the pendulum lever is 
hinged, and the lever is bevelled to allow the former to resume its position over 
the latter. The striking-hammer is operated by the pendulum through the 
medium of а pawl, which is normally beld up out of action by means of a re 
taining book, but, when the rack hook, having a dependent foot, is lifted from the 
rack by the pin on the minute wheel, a gravity hook thereon engages the re 
taining hook, and when the rack hook fails to the rack, the retaining hook is 
disengaged. When the rackwork drops behind the rack again, as shows, ii 


тез: ye 


"resets the gravity pawl, the gravity hook having become detached. 8claims. 
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^ “trained specialists of civil life.” 


No. 1,168. 


THE VERSATILE WAR CORRE- 
SPONDENT. 


IN a leading article entitled “The Fourth Arm of the 
Service," published in our issue of March 9th last (Vol. xlvi., 
No. 1,163), we drew attention to some extraordinary state- 
ments made by Mr. Bennet Burleigh in the columns of the 
Daily Telegraph concerning the efficiency and value of the 
Royal Engineers in time of war. We alluded particularly 
to the lack of precise understanding displayed by our 
contemporary’s war correspondent, and the very evil effect 
such ill-informed and misleading writing must have upon 
the British public. The attack on the Royal Engineers 
picked out for special stricture two sections of the 
corps, namely, the railway experts and the tele- 
graphists. As railway experts and _ telegraphists,” 
Bays our critic, “they are neither as smart nor useful at the 
work as the trained specialists of civil life, who can always 
be obtained in time of war.” 

We wish to revert in greater detail to the particular 
sections of the Royal Engineers mentioned in this passage, 
with which we dealt only in general terms in our previous 
article. 

We all expected to meet in our morning trains 
the aspiring generals who could have given admirable 
advice to Buller and conducted the Free State cam- 
paign with more skill and success than Roberta. 
Nor were we surprised that these experts spoke in such 
terms as to lead one to doubt whether they knew the 
difference between a company and a battalion, or which end 
of a gun was the muzzle. Such things we knew to be 
inevitable, and accepted them with philosophic calm. But we 
were hardly prepared to find that responsible papers should 
place men of seemingly non-technical qualifications upon their 
staff, whence they could, as experts, address their thousands, 
or even millions, of readers upon subjects of great public 
import and interest. When these experts have won for 
themselves an honourable name in some other capacity, their 
influence becomes still more insidious and dangerous. Mr. 
Bennet Barleigh, whom we exempt from the above category, 
has an honourable record as a journalist and war correspon- 
dent, and has apparently presumed on his position so far as 
to make what seems to us an entirely unwarrantable attack 
on a valuable and loyal branch of our Army—an attack 
characterised by an apparent misconception of the real facte, 
and in which he exposes his want of accurate information at 
every turn. 

In order to emphasise the valueless nature of the military 
telegraphists we have a comparison established with the 
This is tantamount to an 
assertion that the trained specialists of civil life” are 
efficient and valuable. The most extraordinary blunder is 
made here, for the military telegraphist aud the trained 
specialist of civil life are one and the same person, 
the only difference being the uniform which even 


- 


602 


THE ELECTRICAL REVIEW. 


[Vol 46. No. 1,168, APRIL 18, 1900, 


Mr. Burleigh will not contend reduces the ekill and 
efficiency of the man. We will prove this assertion by a 
brief account of the Telegraph Battalion of the Royal 
Engineers. In times of peace this battalion consists of two 
divisions, as follows :—The first division contains 173 non- 
commiesioned officers and men, including drivere, &c. The 
latter are not, as a general rule, telegraphists. This division 
is stationed at Aldershot, and is trained specially in the 
duties of constructing, maintaining, and working the field 
lines. The second division is composed of 165 non-com- 
missioned officers and men, of whom every one is employed 
in gome capacity in the Southern Engineering District of the 
Post Office. About 60 of these men under normal conditions 
are employed in the larger post officer, euch as Bristol, Exeter, 
Plymouth, Brighton, &c., as telegraph operators sharing the 
duties and conditions of the civilian operator. Speaking 
from personal experience, we can confidently aver that there 
is no distinction between them on the score of efficiency or 
smartness. The remainder of the second division carry on 
the engineering duties of the Southern postal district. Nor 
is it at all to be wondered at that they are of equal pro- 
ficiency with their civilian colleagues, for it is safe to ғау 
that 75 per cent. of the second division are men who have 
left the Post Office employ to become telegraphists in the 
Corps of Royal Engineers, and even then have to pass a 


P. 98 : 
severe test. If reference is made to form 1.62 1» Which gives 
, 


the conditions of “enlistment of telegraphists in the Corps 
of Royal Engineers,” it will be found that in addition to 
the usual physical conditione, the following qualification 
is demanded :— 

* Proficiency as a telegraphist. To receive and send well 
on the Sounder not less than 22 words per minute, and to be 
able to take charge of a moderately busy sounder circuit in 
a Post Office.” | 

Now, this is precisely the same test which is demanded of 
a postal telegraphist before he is given charge of a public 
wire. Evidently the expertness of a military telegrapbist 
and that of the “ trained specialist of civil life " are identical. 

In times of war the Telegraph Battalion is reinforced by a 
Telegraph Reserve. The strength of this Telegraph Reserve 
before the present war was 100. It bas now been raised 
to about 150, and will probably be still further increased. 
The men forming the Telegraph Rezerve are postal operators 
who are alzo efficient volunteers. "These men are among the 
pick of the “ trained specialists of civil life,” and are drawn 
from the Central Telegraph Office and other large postal 
centres. They are nominally enlisted into the Royal 
Engineers, serving one day with the colours, and are 
then directly into the reserve. They are men 
acquainted with all the latest developments of high-speed 
telegraphy, and thoroughly versed in the practical work 
of the profession. It is safe to say that 75 per cent. of the 
telegraphists employed on the lines of communication ih 
South Africa at present аге men of the Telegraph Reserve, 
and the whole of the Hesdquarters Steff of Telegraphists 
are such men. If efficient telegraphing can be done, if the 
lines are capable of high-speed work, the men now in South 
Africa who are actually the lauded * trained specialists of 
civil life" will be able to accomplish it. Fast Wheatstone 
seta are at work and rapid operators are in charge. So we gee 
that the comparison made by Mr. Barleigh, which is 
intended to compare the militery telegraphist unfavourably 
with his civilian brethren, is merely a splenetic display of 
journalistic zeal, which a knowledge of the real facts will 
not support. The military telegrapbists of the Corps of 
Royal Engineers are 5 the trained specialists of 
civil life,“ who, for the nonce, have donned a uniform. 

Exactly the same can be said of the railway companies 
of the co Those now employed in Sonth Africa are 
largely made up of the Railway Reserve, which is almost 
entirely compored of the employés of the large railway 
companies, particularly the London and North-Western 
Railway Company. 

Unfortunately for himself, Mr. Barleigh has chosen 
to attack the Royal Engineers at two points where 


. maintained an action for nuisance. 


their organisation and efficiency are and where their 
practical value and training are admitted to be of the 

order. In establishing a comparison, he has reduced his 
charges to mere absurdity, because the two terms of his com- 
parison turn out on examination to be only one. We have 
endeavoured in this brief recital of facta to defend a valuable 
arm of our Service from unmerited attack, and to indue 
the tribunes of journalism to be more discreet in their 


utterances upon those matters which require a technical 


knowledge which is not usual among modern newspaper ап оп, 

A recent issue of the Times contained the following from 
one of ita correspondents. We quote it as a proof that opinions 
are divided among war co ndents themselves, as to the 
value of telegraph work being performed in South Africa :— 


The telegraph staff under Oaptain Godfrey Faussett has wrestled 
successfully with a heavy demand upon it. To set up an aerial line 
or trail an earth wire day after day in advance of headquarters and 
to keep it in efficient working order in spite of wilful interruption, 
or, what is far commoner, the dental breaks caused by wind, 
wandering animale, or even, as in a recent case, excessively stupid 
men, over a hundred miles of veldt, is a great achievement, and ом 
for which thanks are due from correspondents more than from ofben, 
especially when they have invariably met with the utmost courtey 
and consideration from all therewith 


It will be interesting to see whether the Daily 4 dy 
correspondent will adopt a more reasonable and ki 
attitude towards the Royal Engineers when he has obtained 
a cloger acquaintance with their work. 


WE published in our last issue a report 
Eu ишы 01 the case of J. Goldberg & Sons v. the 
. Corporation of Liverpool, which was heard 
in the Court of Appeal on April 3rd. А 
perusal of that case serves to show that althongh the tram- 
way authority is much exposed to the risk of actions for 
nuisance, the power to execute all euch works as may b 
* necessary or expedient” does confer upon the 
the right to interfere in some degree with the convenience 
of the public, It appears that the plaintiffs objected to the 
erection of a pole and fuse box outside their premise in 
Liverpool, and sought an order for their removal. This wa 
granted by the Vice-Chancellor of the County Palatine u 
Lancaster, but the Court of Appeal reversed his decision on 
the following grounds: (1) That the Oorporation in erecting 
the pole and the fuse box were acting within their 7! 
powers; (2) that they had exercised those powers bona 
for the purposes for which they were conferred. In th 
course of the argument the question arose as to whether the 
Corporation had any statutory power to commit a пм. 
The effect of the judgment delivered by the Master of the 
Rolls is that where the doing of any act or the erection d 
any work is authorised by Act of Parliament the mere doing 
of that act or the erection of that work is not a 00у 
which the Court will restrain by injunction. “ Bat for the 
Act,” said his Lordship, “ no doubt the plaintiffs could bave 
But the Act au 
a nuisance, and unless the plaintiffs can prove that the pow 
conferred by the Act have been abused, they have D 
remedy. . . . The Court cannot go into the question 
as to what is the most convenient situation for a pole If 
they did tbat they wonld have to lay down the tramway 
themselves.” Seeing that the Corporation were in this cn 
permitted to erect posts in such a manner a8 to pnt 
annoyance to dwellers by the wayside, it might be thoug 
that all nuisances eppurtenant to the snpply of бөйү 
will be allowed by law. Such, however, is not the case. , 
has been decided in many cases that leakage of — 
vibration, or excessive smoke, are all nuisances in 
which the publio may claim the protection of the 
and this although the installation has been erected ше 
во-саПей statutory powers. To borrow an instance - 
another class of erection, those who build a smallpox s 
pital, and who are subsequently sued by neighbours V 
object to the danger of infection arising therefrom, cube 
plead that their right to baild such a hos ital involves per 
mission to create a nuisance. Ne eless, every | 
authorised by the Act can, upon the authority of the presen 
case, be undertaken without risk of an action for nuisan, 
provided that negligence and mala fides are not 
against the defendants. 
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TRACTION MOTOR SUSPENSIONS. 


By ERNEST KILBURN SOOTT, A. M. I. O. . 


Part J.—Morors WITH GEARING. 


Wuew a heavily-loaded tramoar passes an uneven joint in 
the rail, or meets with a slight obstacle, the wheels rise 
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 sengera, tends to reduce the life of the motors by abrading 


the insulation and breaking the commutator connections, 
whilst the extra stresses on the gearing and axles are also 
liable to give trouble by the metal becoming brittle. It was 
therefore soon seen that the proper suspension of the motors 
was а matter of supreme importance in electric traction, and 
that springs, or their equivalent, must be employed to avoid 
shock to the motor and gearing, as well as to allow a slight 
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momentarily, and in falling again, ponr a hammering 


effect on the rails and tyres. This, es jolting the pas- 
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Fra. 2. 


yielding of the motor at starting and stopping. Again, in 
order to ensure the teeth running smoothly, all yeared trac- 
tion motors must be hinged to the axle in some way, and 
yat, at the same time, so connected with the truck as to 
и. of slight movements of е motor relatively to the 
truck. 

An early form of car truck had what may be called the 
Sperry | aires with bevel wheels (fig. 1). A single 
motor was fixed llel with the rails, bevel pinions being 
fitted at either end of the armature spindle and suitable bevel 
wheels keyed on the two axles, 

The motor was supported from a cross piece fixed rigidly 
to the truck, the pinions being farnished with short spindles 
kept in alignment by pedestals swivelled on the'main axles, 
In ita normal position the motor «за coincided with the 
pinion spindles, and slight displacements in the vertical 


plane were allowed for by flexible couplings at either end of 


the armature spindle. It will easily be seen that a worm- 
wheel drive could be arranged in a similar way. | 
Wheelbarrow Suspension.—The first motors which were 
empor with straight teeth gearing had two sets of wheels, 
and the motor was suspended “ wheelbarrow” fashion. Fig. 2 
shows the arrangement with single reduction gearing— 
one end of the motor rests on the axle, and the other 
end has a casting engaging with springs, which give 
slightly at starting and stopping, and so allow the motor 
to move through a small aro;of'a'cirole. Itiwill be noticed 


IB: « | 


that the frame enclosing the motor is subjected to an equal 
and opposite couple to the motor couple applied on the gear 
D 
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i the case of transmission by пое eee motor fields, so that either 
VVV the nose or the side bar suspension could be employed. 

as the motor, whilst with double reduction gearing the action The General Electric Oompany now gen use what is 

called the Yoke Suspension, shown in fig. 5. ес is 

Suspensions. was not a good su for practically the same as the side bar arrangement, because the 

the springs in the centre of the truck, they were afterwards cross bar attached to the motor is usually bent back at its 
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two ends, so the points of support are nearly in line with the 
i jecti magnet оепіге of gravity. 
frame, as in fig. 8. is i The Schuckert Suspension, see fig. 54, is really a modifica- 
VVV tion of the side bar suspension shown in fig. 4. 
od. Sc Pad jon, see fig. 6, was first Introduced by the 
The Side Bar Suspension (fig. 4) was first introduced by the Westinghouse прапу, and, like the preceding, it aims at. 
General Electric Company, of America, its object being to placing the point of attachment approximately in line with 
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relieve the weight on the axle. Two side bara support the the centre of gravity. Projecting from either side of the 

of the 1 on proj rom the motor field upper field castin F 
(one of which is marked x in figure), these pivots suspension bars. aon erar ч киы ев of the 
i of the centre of gravity. саг truck, and are su at their ends by spiral springs 
The side bars are supported at the axle end by jointed which rest on chann ns, forming a part of the truck 


FIG. 8. Fie. 10. 


F, connected with the truck, and on the other end framing. Within the coils of each spring a bolt runs from 
5 iron and springs. Thanks to the position of the the end of the suspension bar down through the pns 
point of su the weight of the motor is taken almost irons, and between the nut on its lower end and the und 
entirely by the truck. The old d. E. 800 motor used to have side of the channel there is another light spring 
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is to overcome any tendency of the suspension bar to 
The Cradle Suspension shown in fig. 7 is a development of 
ер bar suspension. It consists of an iron le as 
shaded black, springs being placed at the two corners above 
the axle and үн either ас of 5 cross beam, as in a nose 
suspension. In this way, although there are springs at four 
points, the motor is only suspended at three points, and 
thos readily rocks sideways with the motion of the axle. 
Walker Double Spring Suepension.— The late Walker 
Manufacturing Company introduced the ingenious method 
of double spring xa spas shown in fig. 8. In this case, 
although the gearing is kept in true alignment, the motor is 
ada to rise and fall at either the end, в, or the end, т. 
g cushioned at both ends, it rides like any ordinary 
suspended vehicle, and the movement, in fact, was at times 
so great that the company were led to dispense with the 
springs at s altogether, the modified arrangement as now 
employed by Messrs. Dick, Kerr & Oo., Limited, and others 
being shown in fig. 9. The motor is now firmly supported 
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at the end farthest from the axle bf means of the cross bar 
(shown shaded black) fixed to the truck at each end. Half 
the weight of the motor is thus supported by the truck and 
the other rests on springs immediatal y over the axle. This 
device appears to Юз better than any of the preceding from 
the point of view of suppression of hammering, because it 
reduces to a minimum the mass of the fixed to the axle, 
and the springs are placed just where they are most effective. 
The saspension em oyed by the Eléctricité et Hydraulique 
Société Anonyme is shown in fig. 10. It is a sort of side 
ewe pe rib int of su port is considerably to 
the of the centre of gravity. the bars, springs, &o., 
are kept well away from the region of the axle in a particu- 
_ With “ nose suspension” the top bearing bush lasta about 
six months, and the lower bush, say, a year, but this time of 
duration may be doubled by the employment of the side top 
bar and other methods described. On the other hand, the 
gearing has been found to wear more evenly with the nose 


suspension. 
(To be continued.) 


INSTITUTION OF ELEOTRICAL ENGINEERS. 


Ar the meeting of the Institution of Electrical Engineers, 
held on Thursday, the 5th inst., Mr. E. J. Wade кр {о 
the on his paper, “Storage Battery Problems,” 
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which had taken place at the previous meeting. He read 
his reply with an easy flow of language, and slaughtered bis 
critica’ arguments at a high rate. Answering Mr. Cooper, 
he said that if primary cells had been born "T 
the simple прин of their action would probably ly 
suffice. Dealing with lead sulphate, he reminded his hearers 
that Lord Kelvin and Dr. Lodge had been unable to reduce 
lead sulphate electrolytically. The conditions were not the 
same as zinc and sulpharic acid, as lead sulphate was insoluble 
and the molecules were unable to change their position, The 
uestion was: Which is the true, not which is the simplest, 
theory? The theory must explain the facts. He then 
dealt at some length with the difference between an extremely 
intimate mixture and an extremely feeble compound, He 
thought it well that we should have been reminded how much 
complexity and obscurity exists about the fundamental action 
—the electrolysis of sulphuric acid. He then dealt with 
por and loss of capacity of negative plates, and expressed 
is pleasure that the most trenchant portion of Prof. Ayrton’s 
criticism was directed at the Electrical Cab Oompany and not 
\ at himself. 
„ ` Mr. ©. E. Grove then 
FAN N gave an excellent sammary 
of his paper on “The 
Electrical Equipment of 
Ships of War,” and the 
discusion was opened by 
Captain Oreak, who said 
he did not know of any 
occasion on which wiring 
had affected the compasses 
of a ship, but dynamos 
were great sinners. Mr. 
" T 5 after urging 
the importance о ‚ Grove’s paper from more than 
one point of view, referred to the three great 
branches of the Navy—the General Administrative, 
the Oonstruotive and Executive Departments — as the 
constructive, the obstructive and destructive branches. 
While the best possible quality was put in, the electrical 
arrangements were casual and the electrical echeme seemed 
all an afterthought. Mr. Grove’s power station seemed the 
right thing to adopt. On the question of shielding it ought 
to be clear that one cannot ehield by putting iron on a coil ; 
the adoption of four-pole machines got over the difficulty by 
practically making the machines astatic. Indicators and 
csi pe ght be divided into two classes, those taking a 
emall electrical current, but containing a large amount of 
mechanism, and the se requiring large currents but havin 
very little and simple mechaniem. The telegraph refe 
to in the paper and brought out by Mr. Richards and the 
speaker was practically an ohmmeter. The rudder irdicator 
was of the ваше class. There had been only two failures, in 
the firet, the gun practice also broke all the windows in tke 
chart house, and in the second—a total failure—he bad 
found that the keys of the switches had been locked up in 
the constructor’s office the whole day, and therefore they had 
never been turned оп! 

Mr. Orompton referred to the fear and trembling with 
which he rose to oriticise the naval authorities, He spoke 
strongly about the use (or non-use) of electricity in the 
Navy as a “disgrace to our profession.” He pointed out 
that a Brazilian cruiser was the first war vessel to be fitted, 
and that the English authorities adopted the arrangements 
designed for that cruiser without paying royalty to the 
unfortunate contractor. rised the Navy pro- 


He characte 
jector as the worst projector in the world, and lamented that 
automatic projectors were not used by the home Govern- 
ment. Everything tended towards all the auxiliary plant on 
а warship being worked from one central station, and it 
would be much easier to teach the men who have to do the 
work the use of motors than of varied kinds of machinery, 
steam, hydraulic, and so on. The breakdown of a motor 
was so rare a thing as to be almost unknown. He had not 
yet heard of electrical conductors being frozen. Then there 
was the Willans engine. “Isn't it a scandal that the 
Willans engine should be kicked out of the Navy? and, 
gentlemen, qu all know why!” 

Mr. A. E. Richards spoke up for the Navy, and gave as 
the reason that automatic projectors were not used that the 
“proper people" did not consider them required. He 
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agreed with Mr. Crompton as to the reliability of dynamos. 
Mr. A. A. С. Swinton did not quite with Mr. 
Crompton, as he considered that for the training of 

guns hydraulio power was very much better, the slow y 


motion was exceedingly well suited to that praa pur- 
e 


He had discussed with Mr. Parsons reason wh 
the steam turbine had not been more used on shipboar 
The reply seemed to be that in the early days small sizes 
only were wanted, and the turbine was not very well suited 
for small power, while ag were sometimes placed trans- 
versely across the ship, the stresses were considerable 
when the i. 0 the turbine forming a gyrostat. 

. Alling asked some questions about lead-covered 
cablee, and also if fibrous insulation had been tried; he 
talked of twin cables and primary batteries. 

Mr, A. J. Lawson returned to the central station idea, and 
objected to generating sets being distributed all over the ship 
with long len of steampipe, when dynamos should be 
concentrated in the engine room. Again, the Admiralty 
have standardised in the wrong way by adopting an unusual 
voltage, and the sooner they went to 100 or 200 volts the 
better. Then the cables would be simplified, and a retarn 
to central station methods would produce better results in 
every way. 

Mr. Grove, in his reply, pitted the opinion of Mr. Ever- 
shed, who thought our Navy was not behind , against that of 
Mr. Orompton, who thonght it was very much behi Mr. 
Grove believed we were too conservative. It takes years and 
years to make the British Admiralty see anything; if a novelty 
is proved to be a success in other navies or the marine, then 
it is adopted tardily. We ought to go in for a little more 
enterprise in a country like this, an opinion well received by 
the meeting. If there be any difference between a dynamo 
and engine, the advantage lies with the electrical machine. 
Mr. Richards was utterly wrong; ships are built, have been 
built, and will be built round, say, guns and Belleville 
boilers; why not round а central station? The hydraulic 
system has fathered by Armstrong, and the combina- 
tion of ordnance and hydraulic engineers арш ita во 
general use. The electric system—say on Ward-Leonard’s 
principle—worked equally well. 

This closed the meeting. 


TWO NEW FORMS OF MERCURY CELL FOR 
THE ELECTROLYTIC PRODUCTION OF 
ALKALIES AND CHLORINE. 


By JOHN В. О. KERSHAW, F. LO. 


THE advantage of using weap as cathode material in oells 
for the production of caustic alkalies and chlorine, is due to 
the fact that mercury forms an alloy, or amalgam, with 
sodium or potassium at ordinary temperatures, and thus 
removes the liberated metal from the farther action of the 
current. The most succesaful form of mercury oell yet 
devised is the Castner cell, the English patents of which are 
owned by the Castner-Kel]ner Alkali Company, who аге now 
using 4,000 H. P. for о ion of this cell at Weston Point, 
near Runcorn. A full description of these works and of the 


Castner cell ap in the issue of the ELECTRICAL 
Review of Meck bid. 1899. 


The Rhodin cell (see ELECTRICAL REVIEW, Qot. 29th, 1897) 
is another application of the same principle, but the pro- 
рас developments in England with this cell have been 

locked by the infringement ings taken by the Castner- 
Kellner Company, and as the judgment in the lower courts 
has been reversed on appeal, the case is now likely to be 
carried before the House of Lords. The Rhodin cell is, 
however, about to be worked upon an industrial scale in 
America. 

In each of these forms of mercury ocell, the mercury lies 
on the bottom of the cell and the salt solution lies above it. 
The active surface of the mercury is, therefore, uppermost. 
When the current is passing through the cell, the amalgam 
forms upon the upper surface of the mercury, and being the 
lighter upon it as a orust. Difusion of the amalgam 


- 


into the unaltered mercury beneath it is slow, and, therefore, 
it is to make provision for the removal and decom: 


ү of this orust of amalgam at short intervals of time, 
n the Oastner cell this is effected by a periodic tilting 
movement, which carries portion of the mercury and of the 
amalgam into an adjoining decomposing chamber containing 
water or dilute caustic solution. 

In the Rhodin cell the transfer is effected continuously by 
the centrifugal action of revolving earbon anodes placed in 


the central compartment of the cell. In the two new forms 
of oell which the writer is about to describe, mechanical 
movements are dispensed with, and the forces of gravitation 
are brought into play to effect the removal of the amalgam 
from the cells. The first of these cells is the invention of 
two Italians, MM. H. Orudo and J. Bisazz9, and the Italian 
patent is dated December 13th, 1899. In this cell the 
under surface of the mercury ts the active part of the cathods, 
and as the amalgam forms it rises through the supernatant 
mercury. The renewal of the cathode active surface thu 
becomes entirely antomatic in character. A second novel 
feature of the oell is the use of ey npe of iron in order to 
effect the rapid decomposition of the amalgam when brought 
into contact with water. The inventors give a list of sub- 
stanoes which have а similar effect, amongst others being 
oxides of manganese and cobalt. Since it has long been 
known that certain chemical substances and metals facili- 
tated the decomposition of amalgams, it is questionable 
whether the patentees claim under this head will stand. 
They have selected sulphide of iron for use in their own cell, 
as being most rapid in its action and least acted upon by 
the tant alkaline solution. 

Fig. 1 shows the simplest laboratory form of the cell. 4 
is a glass or glazed porcelain vessel, provided with a porous 
bottom. The bottom of this vessel is covered with mercary, 
and above the mercury is the water or weak solution o 


{ 
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sodium hydrate. Electrical contact with the mercary И 
made by means of a spiral of iron wire. The vesel, 4, # 
suspended in а second vessel, в, containing a solution 
common salt, and an annular anode of sheet platinum, X. 
On closing the circuit, the current passes from М 

the salt solution to the mercury in A, and sodium is libera 
at the under surface of the mercury. It at once enters 
combination with that metal and forms an amalgam, and 
this being lighter than the supernatant metal rises through 
it and floats upon its surface. Here it comes into 
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with d: water and е lumps of ferrous sulphide, and 
the amalgam is rapidly decomposed into its original mercary, 
and a solution of sodium hydrate with evolution of nydrogen 
gas. The ferrous sulphide undergoes little or no change, 
and its action would Appear to be simply to supply the nega- 
tive element in an electrical couple. Why it shoald be 
superior in this respect to metallic iron, which is used for a 
imilar purpose in the Castner oell, is not by any means 
clear. Figs. 2 and 3 show other forms of the cell, designed 
for operation on a larger scale. It has been found, however, 
that with all these forms the chlorine passing from the anode 
compartment of the cell contains hydrogen. 


^ * | 
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The inventors ascribe this to the decomposition of the 
Vater by the current passing through the anode compartment 
of the cell, but it is questionable whether this hydrogen does 
not arise from percolation of water through the diaphragm 
and from decomposition of portions of the amalgam on the 
lower side of the mercury cathode. Fig. 4 shows the form 
of cell which has been ed to overcome this defect. 
Ais a porous tube containing the mercury, and connected 
with the cathodic compartment of the cell by the non- 
porous tubes B, к, and L. The amalgam formed in A is dis- 
placed by gravitation, and slowly rises and paeses over into 
C-this upward movement being also assisted by any 
hydrogen that may be liberated in the tuba a. 

In c the amalgam is at once decomposed by its contact 
with ferrous sulphide and water, and the regenerated mercury 
finds its way back into a, by the tubes B and к. The 
enclosure of the mercury in a porous cathode tube, and the 
‚ inclination of this tube in the anodic compartment of the 


cell in the manner shown, thus causes both the h drogen 
and the amalgam to be carried into the decomporing 
chamber by a movement which is perfectly automatic in 
; and the chlorine passing from the anodic com- 
partments of the cell, is entirely free from hydrogen, 

The disadvantage of this cell, as com with the 
Castner- Kellner or Rhodin form of mercury cell, is that due to 
the diaphragm between the anodic and cathodio divisions of 
the Diaphragma are generally troublesome to keep in a 


- high state of efficiency ; and further, they increase the internal 


resistance to the passage of the electric current. Asa set-off 
to this disadvantage, there is the gain due to the absence of 
mechanical rocking or driving devices. Actual trial on a 
fairly large scale can alone settle the balance of loss or gain ; 
and from the figures given the writer judges that only 
laboratory trials with this oell -have yet been carried out. 
Oarrent efficiencies of 95 cent. and 100 per oent. are 
stated to have been obtained, but these figures, without the 
ae figures for the E. M. F., are not of much value. 
At а later date the writer hopes to be able to give fuller 
figures for the operation of this cell. 

The second cell to which it is desired to draw attention is 
the invention of Mr. J. W. Kynaston, of Liverpool, and is 
protected by English Patent No. 15,967, of 1898. Fig. 5 


shows a sectional end elevation of this cell. The mercury 
is fed continuously into the cell b 


the suppl 


ipes H H, 
and flows in zig-zag fashion over the narrow 


elves which 


. line the sides, until it arrives at the bottom of the oell, 


and is carried off by the pipe, J. The successive shelves 
are supplied with traus verse ridges and run-off pipes at 
alternate ends. Each shelf is thus kept constantly covered 
with a layer of me $-inoch deep, and only the lighter 
amalgam off from it to the one next below it. 
The feed of mercury, and the strength of current passing 


through the oell is so that the mercury 
passing away by the exit pipe, J, contains the maximum per- 
centage of sodium ble for the temperature at which the 
cell is being worked. К represents the carbon anode, and L 
the exit pipe for the ohloripegms. The cell is fed with brine 
in the usual manner, amd is to be worked at an elevated 
temperature. The amalgam drawn off at J is decom in 
а y pe vessel, and the mercury is then returned to the 
cell by H H. 

The advantages claimed for this cell are : the absence of 
any mechanical rocking devices, and the large cathodic surface 
available within a cell occupying but small ground space. 
The cell has not yet been tried upon a practical scale, and it 
is, therefore, too early to deliver any judgment. upon its 
merits and demerits. 


THE ELECTRICAL EQUIPMENT OF SHIPS 
OF WAR.“ 


(Continued from page 567.) 
THE installation of electrio lighting on board a man-of-war 
dates from 1881, arc lamps in series being used. The parallel 


* Condensed from a paper read by Mr. O. E. Grove at the Institu- 
tion of Blectrical Engineers, April 5th. 
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glow lamp s „however, became standard practice almost 
as soon as it was introduced. The number of lamps em- 
ployed has been steadily increasing, so that the London now 
building will carry from 1,000 to 1,050 lamps. 

It is usual to arrange the electric lamps in six circuits, 
one circuit being exclusively devoted to engine and boiler 
rooms, one to magazines, one to the central citadel, one to 
the crew forward, one to the cabin s aft, and one 
to the stores and machinery rooms below the belt deck. It 
is desirable to have separate circuits for those portions of the 
the lighting of protected aid unprotected portions, though 
the lighting o un portions, t 
this is by no means generally done. In the U.S. Navy t 
fog are arranged on two main circuits, known ivel 
as the 


“battle” circuit, which includes the lighting of all 
parts of the ship occupied in action, and the qig ting " 
circuit, which includes those parts where general illumina- 


tion is required for ordinary p Feeders running 
from the switchboards connect to the respective circuit net- 
works through junction boxes. 


F16, 5.—CABLE WORK BEHIND SWITCHBOARD SHOWING TUBULAR 
WATERTIGHT GLANDS. 


Lead-vovered cables and wires, first introduced into the 
Japanese cruiser Naniwa-Kan, built at Elswick, are univer- 
sally used in our Navy, aud the insulation is now vuloanised 
india- rubber in all cases. For single lamps pair of 1/16 
wires are employed ; stranded wires which group the sets of 
lamps through fuse boxes up to the circuits are universally 
com of multiples of single 20-wire, the standard sizes 
being 7/20, 11/20, 15/20, 30/20, 60/20, 80/20, and 150/20; 
while for dynamos &nd heavy motor circuits 350/20 and 
550/20 are employed. The current density is usually a little 
bslow 1,000 amperes per square inoh, which ensures in the 
lengths dealt with & very moderate vol dro The 
Japanese have, in their latest battleships, had the cables and 
wires attached directly to the decks and bulkheads, dispensing 
with backings, except where necessary for the heaviest runs 
or as packing to carry heavy rans of the larger cables over 
obstructions such as flanges of angle-bare, rows of rivet- 
heads, and the like. This makes a very substantial and 
satisfactory job. The practice in the U.S. Navy very much 
resembles land practice. None of the methods adopted in 
foreign navies appear to be so safe or so thorough as the 
British Admiral ty method of lead-covered cables closely 
p together, and visible and accessible throughout their 

en * 
Where the wires go through watertight bulkheads or decks, 


of course the bulkheads and decks must be made watertight 
behind them. A simple, compact, and effective method is 
as follows :—T wo рео of wrought-iron ‘plate are drilled 
with holes slightly larger than the siz3 of the cables that are 
to go through the bulkhead ; similar blocks of indis-rubber 
about J inch thick have holes formed in them just the nea 
size of the cable; the bulkhead is drilled with clearing 
holes ; a slab of rubber and an iron plate are placed on either 


Fra. 6.—AbMiBALTY PATTERN WATERTIGHT BRACKET. 


side of the bulkhead, the cables are drawn through, and then 
the plates screwed up tight. By this means pressure is poi 
upon the rubber, which tends to make the holes throogh 
which the cables smaller, so that the cables are gripped, 
and the holes are left watertight. | 
A new arrangement (fig. 5) was introduced by the British 
Admiralty in 1898. Brass glands of tubular form screwed 
to take a nut at one end, and having central holes, previously 
tinned, about 4 inch larger in diameter than the cable 
intended to pass b, are inserted in the bulkheads and 
made watertight on the iron by means of red lead. The 
lead-covered cable is drawn through, and ita tape stripped 


back to bare the lead at the gland, a split t ferrale is 
then inserted to fill the clearance around the cable, 


and the whole ік then sweated up solid by means of а blow- 


pi 

The main circuit cables from the switchboard pass, in the 
case of the heaviest circuits, though “ junction boxes,” into 
which they split usually into two branches protected by fass. 
Each of these branches then passes throngh а series of 
“section boxes,” which are circular ht bores con- 
taining a switch and four pairs of terminals for the attach. 
ment of fuses and the branching of cables. Esch of the 
four pairs of cables running from a section bor termine 
in a “distributing box,” which is a similar box to the Sei 


” 
Fia. 7.—Navication Licuts ALABM, “Fusi” AND “ SHIKISHIMA. 


box, and contains fases and a double-pole switch. From 
each distributing box eight pairs of wires are taken, each pel 
leading direct to the terminals of one lamp. The advantage 
of the system are that it enables the electric light system 

be entirely laid out without any joints or branches in wir 
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thus gi omar at once with what is usually an important 
y flee, м cal Admiralty watertight fi 

Fig. 6 illustrates a typical A ty tting, 

Жок the method of wiring, The lead-covered wires are 

drawn through an india-rubber washer pierced with two 

holes, which fits tightly into the neck of the fitting, thus 

exol ing moisture ; the lead the insulation are then 


k, and the bare wires led through holes in a slate 


Fia. 8.—-Воноокивт AUTOMATIO PROJBOTOR. 


disc which forms a separator; no lampholder, properl 
speaking, is used, bat the ends of the wires are turned bac 
with pliers to form hooks, and on to these bottom loop 
lamps, having twisted spiral platinum loops, are hung. 
n lamps are used because they best stand vibration and 
shock due to gun-fire. But this method of wiring is capable 
of considerable improvement. If the hooks in the wires are 
not properly formed and are not of exactly the right length 
bed contact and sparking result, and the wires are burnt. If 
from any reason the hooks get injured or broken off, little 
pieoes of wire have to be soldered on, which is not good. It 
would be much more satisfactory if the wires terminated in 
fixed contact blocks, and the fitting, wired complete and 
with spring oontact plungers were then inde- 
к 5 " 
very ship, of course, carries the ordinary international 
кэ, pur lights, port side starboard side green, and 
1 . ht all the тук 
is under way, er white riding li which have 
to burn when the ships is at m T rit ships, 80- 
called * position lanterns," two in number, are carried on 
the ensign staff when at anchor. In order to provide 
against failure of the navigating lights, the lanterns some- 
times contain two lamps with an automatic switch for 
throwing the second into circuit if the first fails. This does 
not, however, make a good arrangement, because both lamps 
cannot be placed in the focus on the Fresnel lens, and if one 
is right the other one must be out of position. Tell-tale 
| а which there ч а шм аге = on some 
ips to give warning if one о navigating lights fails. 
Fig. 7 shows the arrangement devised by the каш: for the 
Fuji and Shikishima. . An electric is provided with a 
relay wound to „tk of an ohm and carrying the full current 
of the 50-c.P. lamp employed, say, 24 amperes. This relay 
magnet holds a spring contact out of connection with the 
bell circuit while the lamp current is on. On the failure of 
the lamp current the spring contact completes the bell 
circuit, and the bell rings continuously. A duplex switch 
in one watertight case switches both lamp and bell circuit on 
together. A plug connection is attached near the lamp 
position, so that the lamp can be removed without disturbing 
the wiring. The bell circuit can be tested by merely switch- 
ing on with this plug connection out, when, of course, the 
bell will ring if all is in order. 
For general fleet signalling, flashing lamps carried at the 
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truck of the foremast are in fairly general use, They are 


designed so that any oommunication can be effected by the 


use of the ordinary Morse code. 
The searchlight installation is usually considered one of 
the most im t sections of the ship's equipment, and 


‘use was found for searchlights five years before electricity 


was used for the general illumination of ships. The Parsons 
mirror is now standard in our Navy, and is a thin parabolic 
| mirror of high quality. The inclined 


hand-feed lamp is commonly ips cg hs ; 
the carbons are tilted about 20° from 
the vertical, and the light falling 
upon the mirror has its maximum in- 
tensity at or near the centre of the 
mirror. On the Continent and in the 
United States automatio horizontal 
ing into favour. 
The crater of the positive carbon is, 
of course, turned towards the mirror, 
the arrangement in this case giving 
the maximum intensity of the light 
at the outer edges of the cylindrical 
beam. The British War Office has 
also коре the horizontal carbon 
lamp for its standard projectors. The 
ascending 3 ыч is apt to 
. displace arc, which is specially 
inconvenient with horizontal carbon 
lamps. To get over this difficult 
the Schuckert projector, fig. 8, whi 
is standard in the Austrian Navy, is 
fitted with a soft iron ring 
the carbon. This ring becoming 
magnetised when the current flows pro- 
duces a magnet field along its axis 
which the carbon lies, and #0 keeps the 


arc in the proper position. 
Searchlights are used a good deal now for long-distanoe 


ignalling, and very great distances indeed have been covered. 
The common way is to make use of a round disc suspended 
on a spindle running through the projector barrel batween 
the lamp and the inirror, and vibrating this diso by means of 
a small lever-handle on the spindle. In some recent foreign 
pomii a flashing screen, resembling somewhat a Venetian 
lind with the lathes vertical, has been fitted in front of the 
front glass ; the lathes are linked together, and their move- 
ment from the position in which the fall light is shown to 
that in which all the light is out off, is controlled by a small 
lever-handle mounted at the side. 


CORRESPONDENCE. 


Economy of Mechanical Draught. 


Iam interested in any facta or information concerning 
mechanical dranght, but although I have gone into the 
matter, I cannot claim, as Mr. Steavenson does, to have 
studied the subject for 35 years; if pressed, I might acknow- 
1 to ав many months. | 

evertheless, I consider he looks at the subject from one 
t the other side in 
e Mr. Steavenson’s 


ugh 
to between 200° and 800° F., say to the latter. 


have 419 lbs. of gas x 200? F. x = 
Say 1 Ib. of contains 14,000 B.T. units. Then the 
19,600 B.T. units = 1:4 lbs. of ооа! per 
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As Mr. Steavenson gives the cost per annum of mechanical 
draught for nine boilers as £648, then for the chimney 
draught it will be £648 x 5} = £8,402—2 tall order oer- 
tainly—but then Mr. Steavenson’s boilers never stop а 
minute fron doing their highest duty from year’s end to 
year's end. I know of a fan installation for three boilers, 
which has been working without trouble about 30 years; 
the first oost was probably not £100. 

With an installation of fan (induced draught) with fcar 
-boilera, pat in by my advice, the waste gases go to the 
chimney at 234° F. 

On the side of mechanical draught also comes greater 
reliability and independence of variation in atmosphere, and 
almost certainly it is the root of the solution of the smoke 


question. 
J. E. W. 
Fairfield, April 5th, 1900. 


British Naval Engineers. 


I am very pleased to see that you are taking рк пев- 
tion of the position of the engineers in the Engli avy. 
As matters stand at present, the Admiralty are riding for а 
fall, and & very bad one, as hard as they can. The present 
system is a return to the days when, practically, there was 
no navy—when troops were carried in hired ships, whose 
crews fought occasionally, but whose үре work was the 
laid 


* 


navigation of the ship. When the in, or sailing 
maater, as he was afterwards called, is ship along- 
side the enemy’s, his work was done, and it was to a large 
extent his duty to keep his crew out of the fight, so that they 
might be at hand to haul the ship away when required, or to 
follow the enemy when required. 

In Nelson’s and in Hawke's time, the fighting element 
and the navigating element had become blended, very mach 
to the advantage of the service, and our most glorious battles 
were fought by men who knew exactly what they could do 
.with their ships, and the exact effect of each sail they 
‘carried. The battle of the Nile was fought and won as 
much because Nelson and his captains were seamen, and 
could handle their ships, as because they could fight. Bo 
much was this the case, and so superier were our naval 
officers in those days to the French, that the French admiral 
considered it impossible for the English fleet to.engage him 
in the way it did, and actually left his guns on one side—the 
side he thought was unsesailable— practically unworkable. 
It was the same with Hawke at Quiberon Bay. The French 
admiral thought Hawke dare not follow him into the bay 
with a gale of wind behind him. And it must bə understood 
that it was no foolhardy, daredevil trick that either Nelson 
or Hawke played. It was the action, in each case, of a man 
who thoroughly understood the machine he was handling, 
and what he could do with it. 

Perhaps the matter will come more forcibly before the 
minds of your readers when it is pointed out that there are 
at least 100 auxiliary engines in a modern battleship in addi- 
tion to the main engines, while in the old sailing line of battle- 
ship there were only 30 sails, all told, including storm 
sails, Bat in the old sailing ship, whatever her size or 
rating, every exeoutive officer was familiar with every por- 
-tion of every sail, with every rope belonging to every 
sail, and with every accessory. The executive officer was 
trained from the very first to know the use and how to 
handle everything connected with ropes, sails, masts, boate, 
and, in fact, everything connected with the working of the 
р under all conditions. He also knew the place which 
each individual man under his charge occupied on every 
occasion, and the work he had to perform. He knew what a 
man, what a sail, and what the ship could do under all cir- 
“cumstances. ! | 

And the results were something startling. It was no 
uncommon thing for the шше sails of the ship, the 
topsails, and courses to be shifted, the shifting usually 
‘involving the taking in of nearly all the other sails in 12 
minutes. In fact, there is one record case where the Orlando, 
going into Malta harbour before a light breeze, with ev 
stitch of canvas that could be crowded on her, shif 
topeails and courses, taking all the other sails. in except the 
.fore and aft sails, and re-setting everything in eight 
minutes. Compare this with the four hours required when 
Cervera made his dash, _. | 3 


that the more unfit a f 


I believe myself— give the opinion for what it is worth 
—that there is only one remedy, viz., to combine the execu- 
tive and engineering branches. Cadets in the old sailing 
days were trained in seamanship and in navigation at the 
same time, and there was no difficulty about the matter. Let 
them now Ъз trained ia engineering and navigation, and euch 
seamanship ав survives, at the same time. The training of 
ап engineer is the very best the young seaman could heve in 
thes: days. With a good engineering groundwork, his other 
work, navigation, gannery, &o., will come very much easier 
to па аа it does oom | 

‚ His whole career sh be one of engineering, of the 
highest order. The ship is a huge engine herself, the рам 
are engines; the handling of groups of ships, so that they will 
not be.dangers to each other, as well as to the foe, is an 
engineering problem. The most advanced thinkers in the 
Naval service fully realise this, as a perusal of the service 
literature will show; bat no man, however thoughtful, or 
however talented, can do much against the dead weight of 
an obsolete gystem. 

There is, perhaps one word of warning that should be 
uttered before concluding this letter. In Nelson's, and in 
Hawke's time, we were undoubtedly better seamen than the 
French. Our admirala, and our captains, could do and dare 
with English ships what no French admiral or captain coald 
with theirs. It is not so now. If the rta that reach us, 
from those who have met French men-of-war at sea, are to 
be credited, French captains are at least as akilful, if not 
more 80, in handling their ships than our own. 


Sydney F. Walker. 
Bath. 


Hydro-Electric Phenomena. 


In the Еос paid жаш of December 22nd, 1899, there 
appeared an account of a strange action displayed by a boiler 
77 . 

A similar phenomenon nted itself at Foy & Gibson's 
boiler room (Collingwood) during the earlier part of last 


In this case if a person were to stand on the boiler plates 
and approach the hand to one of three valves which were 


coupled together, quite a severe shook could be felt, and а 


To engines. 


spark could be obtained quite 4 inch long. Some weeks 


ter it was first noticed, this particular valve had to be 


taken out and, another one put in its place, after which it 


was noticed that the action had ceased entirely. 

The only explanation I could givé is :—Perhaps the valve 
mentioned had become insulated (probably due to rust) thus 
forming a species of Leyden jar, and was charged by the 


‘action of the steam. However, at the time I did not attach 
‘any importance to it beyond its analogy with Armstrong's 


im 
hydro-electrical machine. 
Syduey A. or поч, 


— 


Test of a Ventilating Fan. 


I worked at this question for many years, and have 
given it up because I found that as fast as I smashed 
one fallacy, half в dozen sprang up in its place. I am very 
unwilling to reopen the subject, but as I think I can explain 
gom» of the present apparent difficultier, I will shortly wy 
to show how they arise. | 2, 
I have found—and should have no trouble in proving it 

i the work to 
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way :—The vacuum, or apparent vacuum, is a function of 
the speed of the periphery ; result, put a fan on a mine 
20 feet in diameter, in a case in which a 80-feet fan 
should be applied to give, say, 60,000 feet under an 
inch water gauge—that is, the mine will give that quantity 
under that gauge, but having put up a fan which is too 
small, you are obliged to run the small fan at э speed 
which gives, perhaps, 2 inches at the fan. Now you have 
got what I have long called the pseudo W. G., and you 
can prove it, as I have done scores of times. 

E ee E case, start with the 2 er at е fan; now 
go yards away—you get, perhaps, 12 inches; go 10 
yards further away, you get 1j inohes; finally, go away 
until at, say, 25 yards, you get the 1 inch, which is 
the true water gauge of the mine, and under which a 
proper sized fan would have worked. | 

_ Now you see where the fallacy comes in, you measure the 
air, eight times out of ten the measurement is wrong 
(because those who do it, don't understand the nicety of the 
operation), they think there is nothing to do but read the 
anemometer, read the water gauge, and there you are; why, 
loan show you a letter years ago in one of the technical 
journals from a professor who laboured to prove that he had 
got more than 100 per cent. of efficiency. The question of 

air measurement will take more time than I can on the 
present occasion give to it, but let those who want to under- 
stand the centrifugal ventilator, get and read a book I 
blished in 1888, it is a translation of a paper by Mons. 
urgue, to which I added an introduction, and is sold by 
Messrs. Spon. | | 

I doubt very much whether these baby fans used for 
boilers are capable of being aocurately tested, they don't 
admit of proper testa either of the water gauge or the 
volume of sir ; an experimenter can get any results he likes 
out of them if he knows how to go about it. 

On one occasion I had to go to the top of the chimney to 
get a fair measurement, there being no room to do it 
properly in the mine, and the result was I knocked a result 

own from 80 per cent. to something like 50. 


A. L. Steavenson. 


Information Wanted. 


6. В. Peers. 
April 9th, 1900. 


Wiremen’s Woes. 


It is high time that the state of affairs spoken of b 
“Н. W. H.“ in your issue of March 23rd were put an en 
to. We are continually having our attention called to 
articles and letters in the pepers on the dangers of jerry 
wiring, yet nothing seems to be done to root out the jerry 
wirer | 


He gets on to a job as a helper, labourer, or perhaps as a 
carpenter, sees a bit of wiring done, and then bursts forth 
a full-fledged wireman. As in nine cases out-of ten he starts 
for a much lower wage than a really capable man would 
require, he generally manages to secure a post. 

n addition to the fact that it is unjust to the wireman 
who knows his business thoroughly, he only manages to waste 
good material, and generally brings discredit upon everyone 

and everything connected. | 

I know of a case where a man who has been a sailor on a 
tramp, fireman on a trawler, a steam crane driver on the 
Manchester Ship Canal, and finally wireman in a shipyard. 
In a short time he manages to get charge of one of the 
Mrs not the largest, polyphase plants in the North of 
England | 
It is needlees for me to add that this man's ideas of three- 
phase generators and motors, and the running of the same, 
are entirely original. 

Still, he m to keep things going, and though he 
does get things mixed, and shuts the entire works down at 
unexpected moments, he can always work out a good case 
against the engines or the driver : : 


The works’ manager who thinks he knows a thing ог twe, 
or who is under the impression that he has got a man 
at a Fig ba rate of wage, goes back to his office 
satisfied. When his men apply for an advance of wages, he 
tells them that the management is doing very well to pay 
them such wages for work that any sailor can do in a couple 
of months, 

Another instance in the same district is that of a sailor 


Wireman. 


I have read both letters on this subject in your recent 
issues, and can fully endorse the principle of H. W. H.'s” 
contention, a'though I have never seen a “labourer” in 
charge of installation work. When acting as foreman 
recently for a well-known firm of contractors, I had under 
me a young fellow with neither electrical nor mechanical 
knowledge, who was in receipt of 7d. per hour, and although 
he was a dead loss to my employers, they persisted in keeping 
him on; this is not a solitary case, I knew of many. - 
tractors expect their foremen to put up good work cheaply 


and quickly with two or three good men and half-a-dozen 


dead heads. 

“J. B. s“ arguments er ini correct in his own case, but my 
experience convinoes me that contractors, as a rule, are poor 
judges of a man's ability. They prefer the glorious un- 
оет of а learner at 64. ап hour to an efficient man 
at 9d. 


H. S. 


THE AOTION OF OARBON UPON REFRAC- 
TORY OXIDES AT HIGH TEMPERATURES. 


By ALEO. A. BEADLE, A.LE.E., F. O.. 


THE scope of modern chemistry has been much widened by 
the range of temperature throngh which reactions can 
be stu » by the production of low temperatures on the 
one hand, by that of high temperatures on the other. 
The temperature of the ordinary regenerative furnace, 
which may be taken as the highest practically obtainable by 
the combustion of fuel, is limited in several ways. The 
high specific heat of the nitrogen with which the oxygen of 
the air is diluted, the volatilisation of the products of com- 
bustion and the temperature limit of the carbonic oxide and 
water vapour before they beoome dissociated, all tend to 
prevent the heat from rising to such an intensity as would 
otherwise be possible. 8 ions have been made for 
burning the fuel under greatly increased 80 as to 


pressure 
‘raise the temperature of dissociation, but the impossibility 


of finding materials infusible enough for such a furnace, as 
well as the many obvious difficulties in the way of stoking 
and feeding with air have во far prevented its development. 
Were it possible to free the air of its nitrogen and other 
vera at such a cost т то 5 be img Sas 
urnaces, one ste e right direction wo ve 
been made, but up to the present this has not been possible. 
At present, therefore, the maximum temperature practically — 
obtainable in a regenerative furnace is frem 1,700° to 
1,800° C.,* and is not likely to be much inoreased. That cf 
the oxyhydrogen furnace is about 2,000? C. 
The highest temperature actually obtainable is produced 


* Kohn. 
E 
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in the electric furnace by taking advantage of the trans- 
formation of electrical energy into heat when its passage 
is resisted. 

Those factors which combine to limit the temperature of 
a combustion furnace have no relation to the electric furnace, 
the temperature of which is simply limited by the volatilis- 
ing point of the substance heated. Since carbon, the con- 
ducting medium of the electric furnace, is one of the least 
volatile conductors with which we are acquainted, its boiling 
point may be taken as the highest temperature obtainable in 
the electric furnace. Thus it is possible to obtain a tem- 
perature of about 3,500? C.“ As it is only limited by the 
volatilisation of the substances contained in the furnace or 
by that of the products of decomposition, it would be 
possible to raise its intensity by subjecting to enormous 
pressure, and as the eleotric furnace lends iteelf to such 
treatment, we may expeot that i& may one day be taken 
advantage of. Increased pressure may also help the 
reactions to take place in some instances. 

In an electric furnace the current is first conducted by the 
carbon electrodes, but these, when once hot, are generally 
separated, so that the molten charge, generall consisting of 
a mixture of powdered carbon and some refractory oxide, 
has to convey the current itself. There is some doubt as to 
how this conduction takes place, but it appears to be partly 
from particle to particle of carbon and partly through the 
molten oxide, which has then become an electrolyte. 
Whichever is the case the result would be almost exactly the 
same, as may be shown. Su that the carbon alone 
conducts, then the tem ure of each particle so conducting 
is raised until such a time as it is sufficient to cause it to 
combine with the oxygen of the oxide and so liberate 
carbonic oxide and the metal; if now another particle of 
heated carbon Ъз in the neighbourhood of the liberated 
metal then it will combine with it to form a carbide. 

The same reactions would occur if we consider the con- 
duction to be 4 from carbon to carbon icle 
through the medium of the oxide as electrolyte. One side 
of the particle will be acting as an anode while the other is 
acting as a cathode, On the anode side oxygen is liberated, 
and, being in ita nascent state, immediately combines with 
the carbon to form a carbide. If the carbon is in excess of 
that required to satisfy the oxygen of the oxide, then any 
further electrolytic decomposition is followed by a recompo- 
sition, £o that the carbide is never permanently decomposed. 

If, however, the oxide is in excess, the carbide, acting as 
the electrodes, has its carbon gradually dissolved out and 
evolved as carbonic oxide on the anode side, until at last 
nothing but the metal remains. If this action does take 
place in the electric furnace, then, even when the oxide is in 
excess, carbides would be formed at the beginning of the 
reduction. 

It is difficult to say whether any such electrolytic action 
does take place. If it does there is every reason to believe 
that it is often accompanied by violent looal action, for many 
of the reactions of the electric furnace can be made to take 
place by means of sufficiently high temperatures withont the 
aid of electricity. Thus many of the metals can be reduced 
at about 1,500? C. from their oxides by means of carbon. 
According to Hall, calcium carbide can be produced at a 
temperature of 1,020° O. also produces calcium 
carbide in the blast furnace by ing а mixture of coke 
and lime with oxygen. 

High temperatures have also been obtained by ming а 
highly electro-positive metal to re-act with the oxide of a 
lees electro-poaitive one, thus Goldschmidt reduces chromium 
with powdered aluminium. He also produces sufficient heat; 
by igniting a mixture of an easily reducible oxide and 
pow ered aluminium, packed round an iron rivet, to make 
it white hot. Menke reduces caesium from its hydroxide 
‘with magnesiam powder. Possibly the carbides might be 
made in а similar way. 

Generally speaking, there are two reactions which can 
take place when an oxide and carbon are heated ther ; 
first, the reduction to the metallic state; and secondly, the 
production of the carbide of the metal. It depends upon 
the proportion of the carbon to oxide introduced into the 
furnace as to which of these takes place. Table A 
shows the amount of carbon theoretically required to 


* Moissan, Violle. 


The first column gives the names of the metals (or nos- 
metals) which have been subjected to reduction with carbon 


at a high tem The second gives the oxide mos 
easily obtained, the third, fourth, fifth, and six columns gin 
the of oxide and carbon required to produce the 
metal and carbide ively. These are the theoretical 
percentages, and it should be remembered that when ende. 
vouring to uce the metal the theoretical of 
carbon sh not be exceeded, otherwise some carbide may 


It is not ipsa necessary that the oxide should b 
introduced as such, but the metallic salts, which are capable 
of calcination to an oxide or a mixture of oxides, may be 
used. Thus sul carbonates or other more comple 
salts may be mixed directly with the carbon. 

In way Steinberg and Deutsch mix together calcium 
chromite and carbon, and heat to a tem of from 
1,000? to 1,200? O., in which case ic chromium is 
formed thus :— 

2 CaO, Ог, О, + 3 O = 2030 + 8 CO + 2 Or. 
And similarly with the tungstate, tungsten is formed thus: 
Са WO, + 80 CaO + 8 CO + W. 
The following table shows the various metals which can be 


produced in this manner :— 
TABLE B. 
For production of metal. 
Balt, —— | Metal produced. 
Per cent. of | Per cent. of 
salt. carbon. 
Oalcium chromite ... 90 10 Ohromium. 
„ chromate .. | 75 25 p 
н  titanito ... 0 2 Titanium ' 
— 80 30 Molybdenum. 
Bodlum bichromate... 60 40 | Све 
„ molybdate 75 35 Moly bdencm. 
»  titanite 0 80 Titanium. 
„ tungstate 60 20 Tungsten. 
Space does not it of going carefully into the indi- 
vidual properties of each metal or carbide produced 


the reducing action of carbon by the above-described 
but it is these properties which make the whole question d 
their production interesting both from a scientific and з 
commercial standpoint. 
Table D is, however, an attempt to describe in short 
the carbides which are 


someof the most useful properties 
not generally known. 

Two of only have come into commercial use; first, 
calcium carbide, on account of its well-known property d 
evolving acetylene when decomposed by water, thus: 

Са C, + 2 H, О = C, Н, + Oa (О H),; 


and secondly, silioon carbide (“ carborundum ), оп socoant 
of its excessive hardness, which is between ax! 
diamond. It will be seen from the table that both tber 
carbides might be replaced by others. Thus boron carbide 
(В, О) would silicon carbide, Barium carbide, 
strontium carbide or lanthanum carbide might repis 
calcium carbide, but for the value of their ive bases. 

The amorphous carbides are nearly always black, bat there 
is reason to believe that many of the crystalline substan 
would be colourless if perfectly pure. 

The reactions which take place when some of the cal: 
bides are decomposed with water are perhaps their ma! 
interesting features. 

Thus, manganese carbide evolves a mixture of methane 
and h n, according to the equation, 


Mn € 6 H, O = 8 Mn (О Н), + C H, + H, 


„е of the cerium group evolve methane and acetylen, 
us: 


Vol. 46. No. 1,168, Arar, 13, 1900.] 


THE ELECTRICAL REVIEW. 


618 


"TABLE A. 
For production of metal. |For production of carbide. 
Metal. Oxide. эш ee > Formula of carbide. Authority. 
Oxide. Carbon. Oxide. Carbon. 
Aluminium m A’, О, 74 26 65:5 | 345 Al, Cs Moissan. 
Barium M Ba O, 87 5 125 78 29 Ва С, Mühl, Maquenue. 
Boron а Ba, О, 66 34 59 5 40:5 BO Wahl & Greene. 
н e ee Bs, 8 66 34 63 5 36°5 B, 0 Moissan. 
Caesium LL өө» Оз HO 895 10 5 86 14 Or, О, ? 
Oalcium eee ee Oa О 82:5 17 5 61 39 Oa С; eee 
Oerium ee эе» Се О, 87:6 12:5 98:5 21:5 Oo О, Bullier. 
Obromium " Or О, 73:5 26:5 A sik Oarbide жш lath to11°9 per cent. Mühlbüuser. 
car . 
ae isi Ca O See РА sae dee Takes up a little carbon. Moissan. 
42 á Av, Os ies Ре Kus e" Does not dissolve carbon. е 
Iren .. ВО 86 14 82 18 . Fe, 0 Da Benneville. 
Lanthanum E La, Os 90 10 79 5 20:5 La С, Bullier. 
Lead ue saa ET oes 855 "^ Does not dissolve carbon. Moissan. 
Magnesium ae Mg O 71:5 48:5 455 54:5 Mg 0, ? 
Manganese EN Mv, О, 825 17:5 79.5 20:5 Mp, O Wahl & G:eene. 
Molybdenum  ... Mo, О, ase iss m we Mc, Os ? 
Potassium K,O 88:5 115 726 27:5 K; 0; Mühlbüuser. 
Belenium Be O, 82:5 17:6 68 32 Be О, ? 
(or non-volatile 
selenite) 
Bilicon ... Bi О» 715 28:5 682 ˙5 37 5 Bi O (carborundum) 38 
Silver өз Ag, О 8 ids «os Ме рын сира up at an pene point, | Moisson. 
separates out as on cooling. 
Strontiam : Br O 89:5 10:5 74 26 Br C; Bulliez. 
Thorium М Th О» 91:5 85 84 5 165 ТЬ О, Kohn. 
Tungsten " W Os 86'5 18:5 84:5 15 5 W О Moissan. 
Uranium.. oe Us О» 89 11 80 20 Us О, 9 
Zireonium vis Ze Os 83:5 165 775 22:5 ZrO Koha. 
TABLE D. 
Carbide, Hardness. Density. Appearance, фе “гаш Action of, upon water. Authority. 
Alı C, in 2:36 Hexagonal lamine Little or none. Slowly evolves methane (ОБ,) Moissan. 
Ва C, e m - Blowly decomposed Evolves lene (O, H-) Wahl & Greene, &. 
B O " oe Metallic lustre. Unacted upon. Uaacted upon. n 
В, О Harder than 251 Black crystals. Unacted upon. Unacted upon. Mühlhäuser, Moissan 
are Si O (nearly 10) 
f [II есе eee i [IJ 009 eee eee eee 
"Os 2 23 at 18° Black. Slowly decompos: d. Evolves acetylene. NS 
Oe 0, ge ade Slowly decomposed. | Evolves Misi of methane and Moissan. 
| acetylene. 
nie А Black crystals. No action. No action a$ ordinary temperature. ТА 6s 
саз e 
Fe, O sie Slight action fins (butane) and Warren. 
olephines detected (?) 
Me U i - i Evolves acetylene. Ballier, 
Mr, 0 689 e а ионы mixture, “methane and Moissan. 
: y à 
ме; y) (?) 82 aes Black crystals. Unacted upon. U upon at ordinary temp. Moissan. 
9 V9 ace ee TT eee ee eee eee өзө 
Ве С eee 0 eee eee see eee 606 eee 
а 9 to 10 329 Black (pure No action. No action. FitzGerald. 
(nearly 10) colourless) | 
Na, Cs eee °өө 000 eee өөө eee eot 
St С. "n ee 5 iis Evolves acetylene. Ballier. 
C4 - è Some action. тоте acetylene, methane and Kohn. 
Tic zi : ias No action. d No action. Kohn 
Wi O Т ЗЕЯ Black crystals. No action. Very slight, evolves acetylene. Moisean. 
0, Cs eee vee eae eve тоте een acetylene, Moissan. 
an : 
Zt O ads is РРР No action. о action. Kohn. 


$ Oe C. + 6 H, O = 8 Ce (О Н), + O H, + 0, H.; 
whilst thorium and uranium carbides yield, in addition, some 


hydrogen. | 

Moissan has sug that the natural hydrocarbon oilg 
and gases evolved from the earth may owe their origin to the 
decomposition of carbides, which have been formed ages 
мо at high temperatures under the earth’s crust, by water 
which has found its way down to them. 

The carbides of boron, chromium, silicon, zirconium, 
Titanium and molybdenum, are almost as indifferent to oxida- 
tion by water as carbon itself. 

It may be seen from the above that this branch of chemistry, 
depending in many ways as it does upon electrical energy for 
its existence, must grow to become of great interest to the 
| engineer. 


LONDON COUNTY COUNCIL. 


At a meeting of the London Oounty Oouncil on Taesday the Finance 


Oommittee reported that the Hampstead Vestry applied for 
sanction to borrow £96,376 for electric lighting urposes, £55,461 
-being for engineering works, and £40,915 for b ngs. The Oom- 


mittee was advised £38,134 might be sanctioned for buildings. 
The difference of £2,781 arose mainly from a deduction of £2,950, 
which the Oouncil's architect had found it necessary to e from 
the sem of £6,000 included for foundations, and as the information 
supplied by the Vestry was not sufficient to justify a larger sum 
being recommended. The remainder of the difference was accounted 
for by some small sums which should be cbarged to maintenance. 
The Committee stated that the architect experienced t difficulty 


in obtaining the ticulars from the Vestry's officials, and 
the discrepancy in the figures might be, and the delay which had 
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occurred in the grant of the sanction was due to that action on the 
part of the Vestry. 

As to the engineering plant the Committee mentioned that £52,606 
might be sanctioned for 42 years for electric lighting, and £218 for 
15 years in respect of street lighting works. The sum asked for 
under that head was reduced by some small amounts properly 
chargeable to maintenance, by £720 in respect of fixing boilers already 
included in building works and by an amount of £1.900 included for 
“ provision money which might be considered later when details 
could be supplied by the Vestry. The Committee accordingly recom- 
mended the Oouncil to sanction £90,740 for a period of 49 years, and 
£218 for 15 years. 


WIRELESS TELEGRAPHY FOR THE Fras BRIGADE. 


The report of the Fire Brigade Committee referred to the large 
expense which would be ia order to connect the fire alarm and 
telephone apparatus in the street station at Streatham Green with the 
temporary fire-station in Mitcham Lane, Streatham. Under the 
circumstances, the chief officerof the Brigade had suggested that a 
trial should be made of the Marconi system, and he had been in com- 
munication with the Wireless Telegraph Oompany on the subject. 
The company had agreed to instal and maintain the necessary instru- 
ments for a period of two years in consideration of an annual 
payment of £50; the instruments to remain the property of the 
company, and the poles to be erected by the Council. 

It was pointed out by the Committee tbat tbe proposed arrange- 
ment would be lese expensive than the laying of underground pipes 
estimated by the Post Office autborities at £280, and that the experi- 
ment would sfford an opportunity of ascertaining whether wireless 
telegraphy could be further adopted for use by the brigade. Asa 
coni ananos; the Committee recommended the acceptance of the oom- 
pany’s offer, 


Тнв TELEPHONE POSITION. 


It was stated by the Highways Committee that their attention had 
been called to the letter recently addressed to each member of the 
Council by the general mansger of the National Telephone Company 
in relation to the company’s underground works. Having regard to 
the litigation pending between the Oouncil and the company, the 
Committee did not consider it desirable to make any comment in 
reference to the statements contained in the letter. 


ALTERATION OF PRESSURE IM тни CITY. 


The rn Committee announced that the City of London 
Electric hting Oompany had applied for the consent of the 
Oouncil to an alteration of its standard pressure of supply under the 
Southwark Electric Lighting Order, 1891, of from 100 volts to 200 
volts. There was no reason why the permission should not 
be given, but the Oommittee had come to the conclusion that the 
conditions should be more stringent than those imposed in the case of 
the Westminster Electric Supply Corporation in August of last year. 
The Committee therefore recommended that consent should be granted 
subject to the following conditions:— 


1. That when an installation in any consumer's premises із to be changed to 
the higher pressure, the undertakers shall themselves carry out, or bear the 
cost of, &ny alterations which may be necessary in the wiring or the fittings of 
such premises, and shall at their own cost execute any repairs and make good 
any damage or injury to such premises which may be rendered necessary, or 
caused by, the carrying out of such alterations, Provided that, if any dispute 
shall arise between the undertakers and any consumer as to what alterations or 
repairs may be necessary or what damage or injury to such premises has been 


caused as aforesaid, such dispute shall be decided by an arbitrator to be agreed 


on between the undertakers and the consumer or, failing agreement, to be 
appointed by the Board of Trade on the application of either party after notice 
to the other, and the expenses of arbitration shall be borne and paid as the 
arbitrator may direct. | 

2. That in the case of special fittings, and for lamps of small candle-power, the 
new lamps shall be arranged in series where so desired by the consumer. 

8. Tbat all the consumer's lamps in use and in stock shall be replaced by 
the undertakers, free of charge, with new lamps suitable for the higher 
pressure. 

4. That when any such supply has been changed to the higher pressure, the 
consumers shall be informed, in writing, by the undertakers that all the neces- 


sary alterations have been made, and that the installation is in & satisfactory 


condition, 

5. That when any such supply is to be changed to the higher pressure, the 
undertakers shall offer to the consumer to communicate with the fire insurance 
companies concerned, and shall take all reasonable [шон to prevent the 
policies being affected; and if any increase shall be made in the premium 
charged upon such policy, in consequence of the change to the ре pressure, 
the consumer shall be entitled to deduct the amount of any such increase from 
the paymentto the undertakers for electric supply. 

6. That the undertakers shall make good, at their own expense, any defects 
which may develop in any installation within 12 months of the date when the 

ressure is changed or the alteration completed (whichever may be the later 
ate), where such defect can reasonably be attributed to the increase of pres- 
sure. Provided that if any dispute shall arise between the undertakers 
and any consumer as to such defects as aforesaid, such dispute shall be 
decided by an arbitrator to be agreed on between the undertakers and the con- 
sumer, ог, failing agreement, to be appointed by the Board of Trade on the 
application of either party after notice to the other, and the expenses of arbitra- 
on shall be borne and paid as the arbitrator may direct. 

1. That if the supply be given by a three-wire system, then subject to the 
dade Hag A the Board of Trade, the middle wire shall be earthed as that Board 
may direc 

8. That when the supply is changed to the higher pressure on any consumer's 
premises, a reduction of not less than 15 per cent. shall be made in the price 
charged for supply at the time at which the change is so made. 

9. That no increase shall be made in the price charged for supply to con- 
sumers who, under the powers conferred by the Board of Trade regulations, 
refuse to consent to the change in the pressure. З 

10. That іп all cases where three wires аге brought into any premises with 
any Rowe sbove 220 volts between the outer wires, either one outer wire 
shall be removed, or the two sides shall be separated by a reasonable distance, 
the middle wire being split and proper fuses placed upon it, thus making two 
pairs of undertakers’ terminals at least 6 feet apart. І 

11. That the undertakers, when the supply is given by an alternating system, 


shall, whenever called upon by a consumer, provide upon the premises of such 


consumer & two to one transformer. 


12. That a print of the foregoing terms and conditions shall forthwith be sent 
by the undertakers toall their consumers. 


THE ELECTRICAL REVIEW. 


Тив ATTORNEY-GENERAL v. NATIONAL TIL HO Company. 


THIS case was before Mr. Jastice Bigham and Mr. Jastice Ohannell, 
sitting as a Divisional Court of Queen's Bench on Friday. Mr 
Oasserley and Mr. Inglejoice were with the Attorney-General, and 
Bir E. Clarke, Q.C., Mr. Joseph Walton, Q.0., and Mr. Букі, 
appeared for the company. : 

The Аттовивт-Овниватг, said their Lordships would not be 
troubled with thecase. The information was brought to restrain the 
breaking up of streets by the Telephone Oompany without the 
license of the Poitmaster.General. The matter was to a certain 


any 

street in the Oounty of London without obtaining the authority of 

the Pcstmaster-General and the consent of the London t 

Council as prescribed by the Telegraph Act, 1893, coste to be costs in 

gie C e said there important questions 
іг E. Сгавки were some тегу impo 

which would have had to be argued at some length before their 


Lordships if the case had gone on. The company made no admission 
or concession in to the img which had bem 
ao and which he hoped would result satisfactorily to both 


The heaving stood over accordingly. 


TURNER v. BRINSMEAD. 


In the Qaeen's Bench Division of the High Court of Justice on 
В sturday, the case of Tarner & Bon v. Brinsmead, which has been 
previously reported, was before Mr. Justice Mathew for further con- 
sideration. It was an action brought by the plaintiffs, Messrs. J. 
Turner & Son, cf Manchester, to recover from the defendant, a 
builder in London, £260, the cost of an electrical lift, which the 
defendant said was not supplied in accordance with contract, was 
unworkable and had to be replaced by a lift from another manu- 


purpose. 
The case was last before his Lordship on March 18th, when it тм 
suggested that the parties shonld come to terms. His Lordship thea 
said that if the case was to come on again, it would be necessary to 
know whether it would be necessary to call Prof. Kennedy again. 
He had fixed his remuneration up to date at 75 guineas, to be paid 


equally by the parties. On Baturday it was observed by his h 
that the plaintiffs could not claim in full for the new lift w 

, they had to buy. An endeavour was again made counsel to 
come to an 


arrangement in Court, and then his Lordship sag- 
gested an adjournment to his private room. This was sgreed to 
and ultimately, when the parties had returned into 
it was stated that it had been agree : 
drawn on terms, the plaintiffs to pay the defendant £100 towards his 
costs, plaintiffs to have the return of the lift which they fitted, with 
E rui air a £99 worth of work они which the defendant 

to without making any paymen 

Mr. Ir, Q O., said he thought that was a very fair termination 
of a rather disastrous litigation. 

Mr. Justice Матнвт said he did not hesitate to say that if that 
case had been argued at length it would have given rise to oonsider- 
able difficulties to а judge, and would have developed pointe of law 


кү to have discovered to Ъз defects in the devign of the electric 
lift, though it was probabla it would have entailed serious expense on 
the plain iffs to it an efficient affair. He was sorry that better 
terms could not bs arranged for the plaintiffs, but he thought they 
had acted wisely in falling in with the suggestion that he bad made. 
On the other hand, he thonght that the defendant had met them 
fairly, although it hai b3en at the eleventh honr. 


BUSINESS NOTES. 


Books Received. — ‘Electric Ship Lighting,” by 
ds W. ва Second edition. London: Orosby Lockwood 
“Wireless Telegraphy and Herizian Waves,” by B. R. Bottone. 
London: Whittaker i Oo. 38, 


` enclosed two-crank compound engines coupled to two-pole and foar- 
5 


erators. The card gives parti of the firm’s standard 
Аде engines, with the output to be obtained at varying steam 
pressures and speeds. The same firm sends us sheets illustrating 
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electrically-driven hydraulic pumps, and a group of eight 60-z р. 
electric motors of a vertical type for driving centrifugal 
pampe on a floating pontoon dock. 

From Messrs. Mather & Platt we have received an advance copy of 
an excellently printed pamphlet, illastrated with some first-class 
pictures, of the “ Reeves ” parens filters for the purification of water 
for town supplies, and for industrial purposes. The views are taken 
from photographs of plant which has been installed from time to 
time by the Reeves’ Patent Filters Oompany, Limited, of London, 
and by Messrs. Mather & Platt, who have now taken over the business 
of the Reeves Oompany. 

The San Electrical Company, Limited, of Charing Oross Road, 
have issued a new list (April, 1900,) of electric light accessories. As 
its title indicates, there is a variety of switches, switchboards, cut- 
outs, plugs, ceiling roses, Sun and Oryselco lamps, wires, jointing 

, steel conduits, and other things required by those carrying 
out wiring and inatallation work. The letterpress is well arranged 
and fully illustrated. Prices are given. 


Bankruptcy Proceedings. — Under the failure of 
Francis Beville de Foe Paynter, electrical engineer, 2, Faversham 
Road, Oatford, a sitting of the London Bankruptcy Court was held on 
the 6th inst. before Mr. Registrar Brougham for the public examina- 
tion of the debtor. The receiving order was made last December in 
the Green wich Court, but the proceedings were subsequently trans- 
ferred to London. Accounts have been filed showing total liabilities 
£3,616 12s. 7d., of which £2,009 19s. are expected to тарк against 
мога valued at £1,433 бе. 5d. The deficiency account shows that on 
April 1st, 1898, the debtor's assets exceeded bis debts by £433 7s. 5d. 
That surplus bas entirely disappeared, and is replaced by the present 
deficiency of £576 12s. 7d, the explanation being that a net loss of 
£200 has been made on the trading since April lst, 1898; £510 has 
been expended during the same period upon household and personal 
necessities, and £300 has gone in exorbitant interest on borrowed 
moneys. The debtor commenced business in May, 1898, at 64 and 65, 
Obancery Lane, where he traded up t» last June. Since then be has 
been without occupation, and he attributes his insolvency to having 
lived beyond his income, law costs, and exorbitant interest charges. 

became aware of his insolvency about a year ago. Upon tke 
n of the Official Reoeiver, the hearing was adjourned until 
y 


Liquidations, Dissolutions, &e.—The Commercial . 


Ozone Syndicate, Limited, is winding up voluntarily. Mr. W. W. 
Futeher, of W. Н. Pannell & Oo., Basinghall Biret, B.O., is the 
liquidator. | 

Conduit Pune bo attention of those interested in 
the conduit system of wiring is invited toa new type of improved 
circular junction boxes now being placed on the market by 


experience of wiring in 
a se vis, 8j inches, 


44 inches and 64 inches. The rim and cover are turned so that the 
box can be made perfectly watertight. The same firm are also makers 
of rectangular boxes, split tees, and split bends. | 

Doré's “ London."—It were nothing short of presump- 
tion to-day to recommend the work of the brilliant Do:é, whose 


humanity of touch has appealed to myriads of admirers. One often 
hears the remark FFF 


sights of London than the Londoner himself, who lives and moves 
among them every day; but we should imagine that even the most 
hardened Londoner must see things in a different light after study- 
ing the representations of Doré as he went in and out among the 
scenes and thousand wonders of this great metropolis. His illastra- 
tions of the salient phases of London and London life by day and by 
night b home to one the everyday scenes of the Ойу man’s life, 
features whose greatness he is apt to miss because he is so accustomed 
to them. Ia the re-issue of Doré's great work, London: A Pil- 
grimage,” now being brought out from the Christian Budget office in 
а couple of deen fortnightly parte, our readers will be able to obtain 
the artistic productions of Gustave Doré, combined with the literary 
talent of Blanchard Jerrold, whose notes even in the preface, where 
the wanderer’s programme is outlined, hold one deeply interested 
from first to last. engravings are in Doré’s first style, and are 
F paper, the size of page being 12 es x 
es. 


Electric Boot-making.—At Wolverhampton electricity 
isto be utilised in the manufacture of boots. Messrs. James Baker 
and Sons, Limited, boot manufacturers, Cleveland Road, are at the 
present time putting down an electric motor for the purpose of 
driving & on of the machinery used in making boots and shoes. 


Electric Light and Power Stations for Vienna.— 
The report of the committee of experts upon the tenders for the 
erection of the electric generating station has been issued. The 
work has been entrusted to the Oesterreichischen Bohuckertwerke. 
This firm will also receive the order for the plant for the municipal 
tramways which will require to begin with an aggregate of 3,000 H.P. 
which is to be supplied from five generating units. Another plant 
of 3,000 нр. is to be erected for the generation of electricity for 
light and power. The buildings are to be so arranged ss to allow 
for the erection of a farther eight generating units for the tramways 
and four for light and power. The firet power house isto be ready, 
at least in part, by the middle of 1901, and in complete working 
order by the end of 1901, and the second power house is to be 
ready shortly after. The undertaking is financed by the Austrian 
Läuderbank and a loan of 30,000,000 krone (about 523, 400,000) is 
to be raised by the municipality. 


Hope-Jones Organ.—An or on tbe Норе-Јопев 
сан ace is been dedicated Ps the Button (Birmingham) 
Parish Church. 


How's Business ?—We have had experience of things 
" on the wear,” but did not know until the other day that 
electrical engineering was in that way. We knew that electricity 
was "in its infancy,” and inquired further, and finding that the 
headline “ Electrical Engineering ot the Wear” appeared in a Now- 
castle paper, our error became t. The article was one 
drawing attention to the large number of important electrical con- 
Engineering Works, including four lampe engines and dynamen, 4, 
g Works, inclu our a and dynamos, &c., 
for the Banderland Oorporation; two 250 н.р. triple expansion 
engines and Pallion dynamos, together with a number of motors from 
6 to 40HP., and a designed electric travelling crane for 
а leading shipbuildiog firm in the Wear district. Other generating seta 
are ordered for London manufacturers, and ship lighting installations 
for vessels building on the Wear. A portable electric saw bench has 
been introduced with great success, and is being well pushed; an 
installation is going to the Oontinent to Gilsland, and so on. A 
special quick despatch contract was recently carried out, which com- 
prised an installation of two engines and dyhamos, with 150 lights, 
or a new steamer which had been chartered as a Government 
nias 1 ims bein 7 1.600 f. 
purposes, ox u 500 E F., 
and altogether the company’s recently opened electrical department 
is doing good business. 


Imports of Foreign Electrical Plant.— During 
last foreign electrical 


March material and ap 

678,085 were imported into this country as com with 

£60,780 in the preceding month. The value of su шон during 

the firat three months of the year has reached a total of £197,018. 
he Institution of Junior Engineers, —At a meeting 


T 
held at Westminster Palace Hotel on Friday, April 6th, Mr. Basil H. Joy 
was read by Mr. Eustace W. Porter on A Com- 


The Jones Underfeed Mechanical Stoker.—As the 
result of a short notice of this stoker, the agents in this country, 
Messrs. Moffat & Oo., of Charterhouse Square, have sent us some 
further papers relative to the machine, together with illastrations 
and figures of tests. It appears that the machine is in extended use 
in America and Oanada, and that it depends entirely upon m 
draught, the air iulets being along two rows only, and there being no 
grate but merely a dead plate surface from which we estimated that 
in any case despite the mechanical draught, the rate of combustion 
per square foot of area of " grate " surface would be low. While the 
tests appear satisfactory we find nothing to indicate at what rate 
combustion was effected. The forced draught and the very thick 
bed of fire are certainly steps in the right direction, and the extended 
use of the furnace would seem to indicate that it does give a 
sufficient output. In one test, indeed, we find figures given. In8 
hours 3,848 Ibs. of fuel were burned on a grate of 45 feet area. This 
is equivalent to barely 10 Ibs. of coal per square foot per hour. True, 
the hand-fired grate displaced had an area of 67:6 square feet and 
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burned 6,055 Ibs. in 8 hours, and burned somewhat over 11 lbs. per 
square foot per hour. So far this result must be eminently ratisfac- 
tory to the steam user in particular, but in English practics where, 
with ordinary band-firing, we burn upwards of 20 and 25 lbs. per 
equare foot, this form of coking stoker, however excellent in principle 
and in economy, could not be entertained unless it can be shown 
capable of coking its charge at the higher rates. There does not 
seem to us a sufficient reason for limitiog the air inlet uoless it be 
that the rate of coking cannot be iacreased beyond 10 lbs. Several 
tests are recorded in the pamphlets, but none afford this really vital 
information to enable one to come to a better conclasion. As above 
stated, the doubt in our mind is rather one of quantity than quality— 
assuming, that is, that the difficulty of compelling the green coal to 
rise evenly from all of the retort, has been overcome 
by choice of suitable angles, and suitable arrangement of pushers 
and auxiliary pushers. 


Lifta.—The new yacht Victoria and Albert now being 
built for the Qaeen, is to be fitted, by Messrs. Waygood & Oo., with a 
passenger lift for Her Majesty's use. The lift will run from the state 
to the upper deck, ard will be contructed spon pu ese rinciple, 
designed by the firm to conform to the special diffi в of the case. 


Motor Car Exhibitiomi—The Automobile Olub's Motor 
Car Exhibition opens at the Agricultural Hall, Islington, to-morrow, 
Baturday, April 14th, and continues until the 
Saturday, 21st inst. Mr. Ohas. Cordingley is the business manager 
the exhibition. 


Municipal Fire Insurance.—The Financial Times says 
that during the past few months some of the metropolitan local 
authorities, and s poney those which have powers under the Eleo- 
tric Lighting Acts, have complaining of the annual premiums 
paid for the insurance against fire of the public buildings, libraries, 
electric lighting stations, baths and other buildings. The complaints 
are due not so much to the question of high premiums as to the 
necessity for paying large sums annually without any apparent retarn 
for the outlay, as fires in the public buildings are of extremely rare 
occurrence, In this connection a correspondent states that arrange- 
ments are now b»ing made for the hol of a conference of ali the 
London local authorities, some 40 in number, for the purpose of con- 
sidering the des irability of asking the London Oounty Council to act 
as the central insurance authority for the whole of the metropolitan 
+ эел. authorities. Ia the meantime, the fact may be recalled 

$ a few years ago the Oounty Oouncil appointed a com- 
mittee to investigate the subjecb and much time was devoted to the 
р on of statistics in order to ascertain whether it would be 
possible and advantageous to establish a municipal insurance society. 
After due consideration, however, the Oouncil decided not to enter- 
tain the pro but whether the tations intended to be 
made by the forthcoming conference will have the effect of reopening 
the question is a matter for the fature to determine. 


New Cross.—A large new faotory for the Mazawattee Tea 
Company is in course of erection at New Oross. The worke, part of 
which are already in operation, are not only lighted by electricity, 
bat all the machinery is being electrically driven. Several of the 
motors are located above the ground, in recesses formed in the walls, 
and drive the shafting by means of the special Silent chain made 
by Hans Renold, Manchester. This type of chain is beginning to 
come into extensive use among electrical engineers, it being now used, 
among others, by the India-Rubber and Gutte-Percha Oompany, 
Messrs. Crompton, Messrs. Johnson & Phillips, &c. 


Non-magnetic Watches and Clocks.—On the City and 
South London Railway we understand that the non-magnetic brakes- 
men’s watches, station and other clocks over all the system have 
been supplied by Mr. J. Bewill, of 30, Cornhill, B. O. ` 


Paris Exhibition.—Messrs. S. Smith & Son, Limited, 
Strand, W. O., whose name is familiar to ev 
non-magnetic watches, have despatched a valuable exhibit to Paris. 
It consists of watches and clocks to the value of about £15,000, of a 
very high class of manufacture. There are about 100 watches, the 
average value being from £70 to £80, and about 20 clocks, the 
majority being non-magnetic. Messrs. Smith are endeavouring by 
their exhibit to show, and we believe they will succeed, that a v 
ee exists in English manufacture compared with Conti- 
nental makes. 


The Siemens Companies.—The Financial Times says 
that a general meeting of the German Siemens & Halske Company 
has been convened for the 19th inst. in Berlin, when a proposal will 
be made to increase the share capital from 45,000,000 marks to 
54,500,000 marks by the issue of 9,500 new shares of 1,000 marks. 
Of this number 4,500 shares will ba offered at the rate of 155 per 
cent. to existing sbareholders, whilst the remaining 5,000 will be 
issued to members of the Siemens family in return for the transfer 
of shares to the extent of £200,000 in the Esglish concern of Siemens 
Bros. & C»., Limited, and of ehares to the value of 2,000,000 roubles 
in the Rassian Siemens & Halske Company in St. Petersburg. By 
this means the German company will secure a direct interest both in 
the Russian and English concerns, whereas it has hitherto only been 
possible to obtain the co-operation of those undertakings by reason of 
the perscnal holdings of the members of the Biemens ; 


Society of Model Engineers.—At the monthly meeting 
on April 3rd, Mr. James О. Orebbin read a paper on "Model 
Boilers.” The lecture was illustrated ie ды with lantern slides, 


and was principally devoted to consideration of boilers for model 
loc motives. 


following 


eryone as makers of. 


Patent Switch Gcar.—We illustrate below a patent 
switch gear (Lucas's patent) which has just been bronght out by the 
Edison & Swan Oom . The chief ts of advantage claimed 
for this switch over the ordinary multiple contact switch, where the 
contact lever ie mounted ia the same plane as the board, ате: — It 
takes up very much less space on the board itself. Any namber of 
such switches can be clamped on together on a common axle and 


worked . 


independently, or in relative tion 
of one to the other. A d М con. 


or 

a order to obtain a very large number 
tacts, especially where a large current is required, the contacts of 
two or more switches can be во arranged and clamped up to the maia 
axle that each one makes contact alightly after the other, thus giving 
any number of contacts contained in a small space with a large range 
of adjustment, and, perpe the switch can easily be adapted 
to an charge and discharge switch for accumalators, or for 
almost any form of resistance up te any quantity of current, and 
from the disposition of the contacts and the distance the handle is 


се the current-carrying parts, it is equally suitable for high tension 
as for low. 


Trade Announcements.—The Central London Railway 
woe have removed their general offices to 125, High Holborn, 


Messrs. Barnett & Oo., electrical engineers and contractors, Ide 
of 30, Kingsland Road, Shoreditch, have removed to 79, Oam omile 
Street Chambers, Bishopsgate. 


Westraliau Electrical Trade.—From an advertisement 
in this issue it will be seen that Messrs. Splatt, Wall & Oo., of Perth, 
Western Australia, are to represent electrical firms in that part 
of the world. Mr. Wall is now on a visit to England. 


Workmen’s Compensation,—At Leeds County Court 
on 6th inst. a labourer claimed 10s. a week compensation from Messrs. 
Onttriss, Wallis & Oo., electricians, in t of the loss of an arm 


and torn out. There was no 


ELEOTRIO LIGHT AND POWER NOTES. 


Aberdeen.—The Oouncil has agreed to acquire the pro- 
ре спота as Dae Village, and situated between Orown Street and 
e 


gton Road, for the purpose of erecting upon it a new electric 
station at a cost of £8 000. 


Alfreton.—The District Council has sealed an agreemert 
with Mr. J. 8. Barnes, who has been appointed electrical engi for 
carrying out a scheme of electric lighting in the district. The ос 
of the undertaking is estimated at £12,000. 

Barking.—An electrical exhibition was opened on Friday 
last at the public offices, Barking, with a view to popularising the 
electricity supply business. The exhibition included a large variety 


* 
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of electric light fi , cooking, and medical appliances, 
ventilating fans, and motors, showing their applica 
B. E. Britten, the resident electrical , read a statement at 


the ceremony as to the objects of the exhibition and its 
features. The exhibition, w was opened by the chairman. 
the Council, Mr. J. N. Reeson, remained open until Wednesday, 


and we have no doubt will lead to a marked in the demand 
for electricity. 


Brighton —The Lighting Committee reported to the 
Oouncil last week that it had letters from Mr. Arthur Wright, 
the electrical engineer, 7 


the appointment of Mr. Joyce as acting manager during Mr. 
Fowler’s absence, and an alteration in the terms of his own engagement. Mr. 
Wright stated that while being very willing to continue to take full responsi- 
bility under the Lighting Committee for the proper carrying on of the electric 
lighting un ing, he now felt that it was y necessary, or even possible, 
for him to continue to be nominally responsible for all the ordinary routine 
work of the business, as the heads of the different departments were now per- 
W with the help of the acting manager, to carry out this every-day 
routine work. On all important commercial questions, and in cases of serious 
difficulties, he would, of course, prefer to be consulted, as the continued success 
of the Brighton electricity undertaking would always be his first consideration. 
He therefore proposed that the terms of his appointment be redrawn, so that 
he should, in future, be the consulting manager and engineer, whose duty it 
would be to superintend the design of new extensions, advise the Lighting 
Committee on commercial] and technical developments, and arrange, through 
the manager, the о isation of the staff for the proper carrying on of 
the supply business. Should he at any time have to be absent from England, 
he would undertake to appoint a duly qualified electrical and civil engineer to 
act for him in case of emergency. Asan earnest of his desire to continue to 
superintend and be mainly 1 for the carrying on of the Brighton elec- 
tric lighting, with which he had been connected for the last 19 years, he was 
willing to enter into an ar emeni should the Council desire it, to act as con- 
sultant for a minimum od of five years at an annual fee equivalent to his 
present salary, and subject to the Corporation being able to determine such an 
agreement by three months’ notice, if thought desirable. Under this new 
arrangement he would be willing to pay his travelling expenses, and thought 
the result of his wider experience in other towns would be of material ce 
to the Brighton Corporation. As he had at present no intention of moving his 
residence from Brighton, and certainly not his chief interest in its electrical 
welfare, he felt the only real effect of his proposal on the Corporation's elec- 
tricity undertaking would be to develop a greater sense of self-reliance and 
responsibility in the acting manager and other members of the staff without in 
any way endangering the continucd success of the electricity works. The Com- 
mittee adopted Mr. Wright's suggestions, and recommended that Mr. Wright 
should be retained as consulting engineer to the electricity undertaking at his 
prosent nary (£600 per annum), provided he entered into an agreement in a 
orm to be approved by the town clerk, binding himself to remain in the service 
of the Corporation for a period of five years, the Corporation, on their part, to 


be at liberty to terminate the en ment on three months’ notice. The Com- 
2d also recommended that Mr. Joyce should be appointed acting manager 
pro 


The discussion which followed was very lengthy, and those who are 
anxious to see it will find it in the Sussex Daily News of April 6:h. 
Many things were mid which were unfavourable to Mr. Wright, and 
that this was so may be gathered from the result of the debate, for 
the report was rejected by a majority of 2, the voting being 19 for its 
acceptance and 21 against. 


Bristel.—The following figurese—which were given in 
support of Alderman Peareon's contention at the recent Local Govern- 
ment inquiry that the Local Government Board gives more favour- 
able terms for repayment of capital to other municipal el:ctrical 


undertakings than to Bristol—are not without interest: 
Des aise Бе. · Rate of 
ес. 818 герау- 
— ME pasmon ment Remarks. 
1500 * | the year. ba 
& SCOTLAND. о £ £ A © 
і м... 8,220 1 Annual Re ent. 
Edin s EN 866,570 9,565 212 2 N 
* METROPOLITAN | 
VEBSTRIEB. 
Hammersmith vs 66,661 958 189 
Hampstead .. ane 126,570 1,197 018 9 К 
у - T 191,900 1,968 140 
Bhoreditch г 71,082 884 1 8 6 | Sinking Fund. 
Pancras oe 164,080 2,940 111 9 à 
* ENGLISH 
PRovimoiíaL Towns. 
Liverpool .. 000 8,890 113 0 | Sinking Fund. 
Bradford 160,786 4,780 218 9 a: n. 
Nottingham .. 128,710 1,690 1 6 0 
Salford es 81,100 1,499 115 2 | Sinking Fund, 
Leigester ee 71,507 7 2,196 2 14 н 9 » Di 
+ OTHER 
Provincia, Towns. 
Manchester .. 395,602 10,877 219 5 | Sinking Fund. 
Huddersfield ‚ 88,815 1 1 2 9 . 
Portsmouth .. s 129,661 8,610 215 9 » з 
Cardiff Sa 81,614 844 218 5 » ” 
Bristol 189,7€8 6,400 8 7 5 | Annual Repayment. 


These figures are compiled from Mr. Emile Garcke's manuals. 
t These figures are compiled from the annual accounts of the towns. 


Colne.— The Town Council has instructed the electrical 


engineer to prepare estimates for an electric generating station. 


Farnworth.— Colonel Marsh, R. E., Local Government 

Inspector, conducted an inquiry last week into an Mn 

by the District Council for authority to borrow £22,000 for ding 

and equipping a new electricity generating station on some freehold 

land to the Oo ». for lighting purposes, public and 

private, and for supplying power for tramoars throagh the central 
portions of the town. There was no opposition. 


Germany.—A central electric’ lighting station is about 


to be established at Edersleben for the supply of current to a number 
of amall towns in the district. dE 


Grantham.—The Board of Trade has approved of the 
provisional order of the Town Oouncil in regard to electric lighting. 


Guildford.—The Electric Lighting Company hás 
prospered during the past year; the deficit of £223 has 


wipe 
off, interest paid on loans, and a sum set aside for depreciation. Pee 
output was nearly doubled during the year. 


Halesowen.—The Urban District Council has decided to 
сеи, ао o lighting order to the Midland Electric Corpora- 
On, . 


Hornsey.—The Parish of Hornsey is among the most 
important suburbs of the metropolis. Tne population, which was 
44,205 in 1891, must now exceed that number by at least another 10,000, 
and the rateable value approaches half a million. It is governed by an 
Urban District Oouncil, evidently possessing the entire confidenc: of 
the ratepayers, for a recent meeting of owners and ratepayers, called 
by the local authority, to consider a most important question aff 
the interests of the district was attended, according to the report 
the Ho ournal of March 815%, by two ratepayers exclusive of 
members о Oouncil. The matter submitted to the meeting was 
the consideration of the following resolution, viz. :— 

That, it being in the judgment of the Urban District Council of Hornsey 
expedient that the Bill now being promoted in Parliament for incorporating 
and conferring powers upon the North Mctropolitan Electric Power Supply Com- 

ny, and for other purposes, intended, if passed, to be cited as The North 

etropolitan Electric Power Supply Company Act, 1900,” should be opposed, 
the Council do accordingly take all the necessary steps to oppose such Bill in 
Parliament, and to apply the general district rate levied by the Council to the 
payment of the costa and expenses attending such opposition. 
The resolution was carried unanimously by the two ratepayers—who 
were told by the chairman that this company [that is to say 
pany to be formed for supply of electricity in bulk 
(“ wholesale”) when the present Bill becomes law] gave the Oouncil 
notice last June of an Intention to apply for a provisional order, 
evidently confusing a company ín esse with another in posse. The 
chairman added that— 

If they had had no idea of providing the electricity themselves, the Counci 
would not wish to put obstacles in the way of any company. 

This is somewhat obscure, but probably he meant that if the com- 
pany did not intend to supply rctail, there would be no ground of 

position, but the Bill he opposes is solely for the purpose of sup- 
plying wholesale in bulk to authorised undertakers under provisional 
orders or statutory pra Then the chairman goet on to say that 
the company would not have to go across Hornsey to serve other 
districte. The opposition to the Bill is therefore most pussling to 
those who desire to promote a supply of electricity everywhere on 
the most favourable terms. Here is a Bill under which the local 
authorities who possess a provisional order—or any company to which 
they may transfer it—Aave an option (for it is B iain & permissive 
Bill) of having their electricity ge aerate 1 at a distance, if it can be 
done on better terms than on the spot. The inbabitants of 
Hornsey differ from others, if they would not prefer the 
steam power, shafts, &c., being removed from their own doors. 
But Mr. Bart made “confasion worse confounded” by stating that 
the object of the Bill was to over-ride the Electric Lighting Act, and 
prevent the Oouncil from purchasing the company’s plant at any 
irai T ч һе was glad to say nae the districts кайр ibi 
they wou ve to pass to get to Hornsey were opposing the 
This Electrical Power Bill isireally intended to give practical effect to 
the recommendations of the Joint Committee of the House of Lords 
and the House of Oommons, who reported as follows :— 

Where sufficient public advantage is shown, powers may be given for 
the supply of electrical energy over an area including districts of numecroas 
local authorities, and involving plant of exceptional dimensions and high 
voltage. The Committee further think that undertakings of this character may 
prover те аповес on сопа ови differing in some respects from those’ 

ts. 

N t e e o in the preceding paragraph will be found: 
undertakers supplying energy chiefly in bulk or wholesale to other under- 

takers, whether | authorities or companies, whose areas of supply are. 
wholly or partly within the area of such bulk or wholesale supplying company, 

and who distribute the energy во obtained to consumers. ў 
But, in spite of Lords and Commons, the Hornsey Urban District 
Council and their two supporters decide upon opposition, at the rate- 
payers tha raed ane try, like Mrs. with her broom, to 

stem the tide of progress. Well may the Americans say, as quoted 

by us last week :— 

If England allows this kind of thwarting to stand in the way of her progress, 
she will not merely have to take sound thrashings from thc Boers until she 


` overmasters them, but she will have to take worse punishment from more 


powerful foes, 


Kilmarnock.—The Town Council has resolved to 
out an electricity supply scheme, estimated to cost £25,000. Mr. 
Bryson, of Leith, has appointed consalting electrical engineer to 
the Corporation, 


London. —Cougr or Common COUNCII.— The Council 
has decided not to oppose the City of London Electric Lighting 
Oompany’s Bill in Parliament if a clause is inserted giving the Oor- 
poration power to purchase the whole of the company's undertaking 
on suitable terms. 

Вт. Gzoncz's VzsTRY.—The General Parposes Committee reported 
that they had at their last meeting under consideration letters from 
the Oounty of London and Brush Provincial Electric Lighting Com- 

y, with regard to the refusal of the Vestry to permit them to lay 
wn mains in Montague Street, on the ground that it had been 
reported that the company were supplying premises in the parish 
with electrical energy from other, than their own generating stations. 
The company stated that the report was inaccurate, and the surveyor 
had ascertained that the supply was being given feom one of the 
company’s sub-stations in P .As the matter was one which 
affected the general interesta of the whole of the parish, and as 
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several ratepayers were desirous of obtaining a supply in the imme- 
diate neighbourhood of Montague Street, the Ocmmittee had 
instructed the Vestry clerk to inform the company that no further 
opposition would be cffered to the to lay mains in the 
streets. After a long discussion the following resolution was adopted : 
—“ That the recommendation of the Works Oommittee adopted by 
the Vestry at their last meeting be retcinded, and that the plans of the 
County of London and Brush Provincial Electric Lighting Company 
Lar дато течан pu e ET Lm 
OPLAB.—The m © o and Btepney 

have decided to Light the asylum with electricity. 

HAMMBBSMITH.—The V has received the formal consent of the 
London County Oouncil to the borrowing of the sum of £44,548, the 
чонет for purposes connected with the electric lighting 
un А 

East Г,онрон —Ол the 6th inst. the Vestries of Bt. George-in-the- 
East, Limehouse, and Mile End Old Town came before the Board of 
Trade to bave their electric lighting provisional orders confirmed. 
They were opposed by the Oounty of don and Brush Provincial 
Electric Lighting Compeny, who already have an order for supplying 
electricity in those Vestries’ districts, but have not begun to do so. 
The three Vestries argued that in November next they would be 
joined with Whitechapel, which bad an electric supply order, and 
would form the new borcugh of Stepney, and that this private com- 
pany should not be allowed to compete. Bir Oourtenay Boyle, who 
beard the parties, reserved his decision on the preamble, and said 
that, supposing the orders were granted, they should all conform to 
the provisions of Whitechapel, in order that ander the London 
Government Act, the new municipality of Btepney should have 
identical provisions over the whole borough. The ion on the 
preamble would be communicated to the parties as soon as possible. 

Court оғ Common CouxciL—Last week, acoording to the City 
Press, thé Streets Committee recommended that the electrical engineer 
should confer with the promoters of the City of London Electric 
gg | Company’s Bill with a view to obtaining the insertion of a 
clause giving power to the Corporation to purchase the whole of the 
company’s undertaking outside the City on the same terms and atthe 
same periods as are stated in the City of London Electric Lighting 
Orders, 1890 and 1891, and the Electric Lighting Acts, with regard to 
the portion of the undertaking within the City. The Committee also 
recommended that, in the event of a suitable clause being inserted in 
the Bill, the opposition of the Corporation thereto should be with- 
drawn. The ssme Committee recom mended that the Remembrancer 
should be instructed to lodge a petition against proposed alterations 
in the Bill of the Oharing Oross and Strand Electricity Supply Oor- 
poration. The Court approved. 


. Newark.—The Board of Trade has granted a provisional 
order to the Oorporation of Newark to supply electricity within the 
borough, and to expend for that purpose £20,000. 


Newbarn.—The District Council has decided to supper 
кми Electric Power ВШ by resolution and by giving evidence 
avoar. ; . : ; 


Newcastle.—The City Counoil has adopted the reoom- 
mendation of the Watch Committee to apply to the Local Govern- 
ment Board for leave to borrow £10,000 for the pu 
lighting of certain streets. About 180 are lam 
costing at £18 per lamp, 23,240 per annum. is is about 
the cost of the lighting at present provided by gas and electricity. 


Salford.—At a meeting of the Salford Town Council last 
week the proceedings of the Hlectrio Light Oommittee came ander 


discussion. | 
Mr. Btephens the debate by inqui the reason why Mr. 
Баса had Ма а, his — vip di of the Oom- 


The Mayor suggested that, as the matter was one of importance 
and involved a question that required investigation, it might be well 
to wait for a report of the Committee, and then to take action. 

Mr. Haworth (chairman of the Committee) suggested the appoint- 
ment of a special committee 3 on the matter. 

After a deal of dis it was decided to suspend the 
standing orders. The following letter from Mr. Haworth was then 


of the present work. I hope there will be a satisfactory result to the 
visit to Wednesbury on Thursday next" Mr. Haworth, after the 
reading of the letter, said the whole matter was a very painful one to 
him. He proceeded to explain that three weeks ago he was informed 
there were alleged to be certain irregularities in connection with a 
contract ander the Electric Light Committee. He gave an acoount 
of them, and said that he afterwards saw one of their officials at the 
Town Hall and inquired into the matter. His inquiry satisfied him 
that the position was such that the Council ought to take severe 
measures on the question. 

There. follo а long and rather exciting debate. Mr. George 
Jones urged that there was‘no proof of any wrong act in regard to 
the matter ef procedure, so far as that procedure was known. He 
asked the Oouncil to leave the matter to the Committee, who, 
ee о divided, would report in due course. Action could 


The Council in the end appointed a special committee to consider 
the matter and report. 
Shoreditch.—At the last Vestry meeting the Finance 


e of 
d den Md globe get ee a . 


Ld 


station, has been dealt with by the London County Oouncil to th 
following extent :— Works : ding works, £32,095 amount applied 


Oouncil to advance the money by a first instalment of 220000 5 
ny ae by further advances of £10,000, as the wosk proceeds, ata 
of interest not exceeding 34 per cent. This was agreed to. 

Swindon.—Meesrs. Lacey, Olirehugh & Billar have pre 
e nted their report on a combincd lighting and tramway scheme. 

Warrington.—The Town Council has agreed to withdraw 
its opposition to the Lancashire Electric Power Bill as amended 
after the second reading. 

Wolverhampton.—The Corporation is advertising for 


tenders for the supply of 5,000 tons of good steam coal daring the 
year 1900 to April , 1901, for the electricity works. 


ELECTRIC TRACTION NOTES. 


Batley.—The Board of Trade bas issued an order 
sanctioning the Batley C 


the British Electric on pany to construct tramways in 

Dewsbury, Ravensthorpe, Heckmondwike, Gomersal, Li 
eaton, Thornhill a small part of Batley is to be the subject 

of an inquiry at The Town Oosncil of Batley, however, 


appealed direct 
to the other local authorities. 


Birmingham.—A second proporal to пзе the overhead 
trolley system in Birmingham comes from the Birmingham and Midland 
Tramways Oompany, in which the British Electric ion Company 
have acquired a interest. The line рроп which the change tra 
steam to trolley is wanted runs from Lionel Street Parade, ad 
Dudley Road, to the city boundary at Winson Green. There is about 

' lease to run. The matter came before the Tramways Bib 
Committee on Tuesday. We trust that for the good of еби 


erates ete te ttn ыйы А 
that 0 ey system, w 
been materia weakened of recent days by the success of overbad 


useful sa to be made, whoever makes it, whether company d 
municipality. Alas ! it is cnly too true that London and 
have sailed in the same boat for the 


ning — been achieved, unless it be 
turers will bein a better position to fulfil the power plant and ой 
equipment contracts than they were in 1895. 4 

King’s Norton District Council bas unanimously spproved 
overhead traction for the Bristol Road only. 


Bootle.— The Liverpool Corporation has informed the 


Brighton.—Volk's electric railway, which bas been ге 
constructed, is now open. The cars ran on the рет lines righ 
through to the Aquarium station for the first time on Sanday. 


Dadley and Sedgley.— Our Wolverhampton : 
dent vs : Grave complaints are being made in de dg 
district at the extremely slow progress made by the British Е! 

Traction Company with the reconstruction of the tram ways betwee! 
Upper Gornal and Dadley. Much inconvenience is experienced 
owing to the traffic between the two districts having been suspeniel 


for nearly three months.” 
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YORK CORPORATION ELECTRICITY WORKS. 


Tue history of. electric lighting i in York i is a record of futile 
efforta comparable with those of ‘Sisyphus, and irresistibly 
recalls the time-worn quatrain : — 
Oh, the noble Dake of York! | 
He had ten thousand men; 
. He led them up to the top of the hill, 
And led them down again !! 
If the quotation is inaccurate, our memory is to blame. 
[n brief, the story runs as followa :— 
July, 1889.—Five companies notified their intention to 


apply for orders. 


November, 1889.—The Council resolved to apply, and 


Mr. Shoolbred was appointed consulting engineer. . 
August, 1890.—The Board of Trade granted thé Council's 


April, 1895.—Committee’s report sent back by Council. 

May, 1895.—Low tension system decided upon. 

August, 1895.—Fresh start. Mr. Preece asked to draw, 
up a report. 

September, 1895.—Board of Trade threatened revocation 
of order. 

November, 1895.—Mr. Preece having declined, Prof. 


Kennedy appointed to report. 
April, 1896.—Report discussed ; specifications put in 
hand, | 
February, 1897 Prot. Kennedy's scheme adopted and 
tenders provisionally accepted. 


June, 1897,—Special oommittee appointed. 
- Ootober, 1897 .—Üommittee's recommendation to borrow 
£20,000 and to carry out Prof. Kennedy's scheme adopted. 


— — Z 


GENERAL VIIW OF ENGINE Room. 


application, and allowed ‘wo years for carrying out the 
work, | Ps 
September, 1890.—Snb-committee appointed. 
· Јаце, 1891—Oommittee appointed. | 
J uly, 1891.—Sab-committee visited other towns. _ 
May, 1892.—Snb-committee reported. Resolved, to 


barrow 215,000 and erect electricity works; Mr. Crompton 


appointed consulting engineer. 


October, 1892. — Tenders invited to Mr. Orompton’s | 


specifications; Mr. Crompton resigned. . 


January, 1898. — Prof. Kennedy appointed consulting : 
engineer, | 
June, 1893. — 'Bab-oommittee recommended: Мева, 


Siemens Bros.’ tender for acceptance. 

December, 1894.—Committee recommended the Electric 
Construction Company's tender (high tension direct 
current). 


Jane, 1898.—Loan sanctioned; Messrs. Orompton's 
tender accepted for the whole installation— £8,654. Mere. 
Parker & Sharp contractors for buildings, £7,174 128. 4d. 

July, 1899.—Mr. C. A. Midgley appointed city electrical 
engineer. 

April, 1900.—Supply of electricity commenced. i 

It may be added that during these prolonged deliberations 
the systems “adopted ” include high tension, both: direot 
and alternating, and low tension direct. Fortunately, only 
one of these has been carried ont—the low tension direct 
current. system—and that is, beyond doubt, the most suitable 
for the existing conditions. — | 

The installation, as it exists at present, is | capable of 
supplying a lamp connection equivalent to 10,000 8-0 P. 
lamps. It is housed in well arranged, but somewhat 
cramped, buildings on a site at Foss Islands; about 


а mile from the centre of the area supplied. The- bat- 
Е 
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tery room, engine room, and boiler house are placed side by 
side in the order named, with economiser and chimney 
shaft beyond. The shaft is 180 feet high and 7 feet 
6 inches diameter at the top, and is intended to provide 
both for the electricity works and for a refuse destructor, 
which is being built close by; it is sug that the 
destructor boilers shall in part assist the electricity works, 
but we have seen enough of destructorg to hope, in the 
interests of the former, that the threat will not be carried 
into effect. Offices and stores аге in course of completion in 
connection with the main buildings, and a railway siding is 
to be constructed, running from the ооа! store ind the 
boilers to a branch of the North-Eastern Railway close by. 
The boilers, of which two are at present installed, are of 
the Lancashire type, 28 feet long by 8 feet diameter, work- 
ing at a pressure of 125 Ibs. oo inch, and were made by 
Messrs. R. Taylor & Sons, en; the boiler fittings are of 
Messrs. Hopkinson's make. The coal used is what is known 
as Silkstone peanuts, and seems to be of fairly good quality. 
"Ehe eoonomiser, of Messers. Green's well-known type, consists 


js 


Water supply is available from the town mains, and from 
the River Foss ; former is through a Kennedy 
water meter into a small tank over the feed pumps, d 
2,500 gallons сереси, The feed pipes are, of course, in 

i out. 


gres. ed Ibs. of steam per hour, with a vacuum d 
26 inches of mercury. The condenser, of which we gives 
view, is situated in a chamber below the level of the engine 
room floor. As the ground is of a very wet nature, the walk 
and floor of this chamber, as well as of all low-lying parts of the 
station, are lined with Oallender waterproof bitumen sheeting. 

The air-pump consists of a cross-compound steam engine 
acting direct upon a twin-cylinder pump, the two lines being 
connected by a rocking bar. The steam cylinders are 12 and 
20 inches in diameter, the pump barrels 25 inches diameter, 
and the stroke 18 ев, ndensing water is obtained 
from the River Foss. The whole of the oondensing plant 
was supplied by the Worthington Company. | 


{MAIN GENERATING SETS. 


of 192 tubes ; the scrapers are driven by a Crompton motor 
of 13 B. H.P., and the whole is housed in a separate building. 

The steam piping, of mild steel, is in duplicate from the 
boilers to the engines ; there is no ring main, two se 
main pipes being carried one on either side of the division 
wall between the engine room and boiler house. The pipes 
are lagged with Haacke fossil meal oomposition. 

The feed pumps are two in number, of the three-throw 
plunger type, supplied by Messrs, Warner & Oo., Walton-on- 
the-Naze; tbey are driven through Hollick friction gear 
by Crompton motors, The friction gear, which was described 
in our issue of November 17th, 1899, consists of a short 
link belt embracing two ‘‘flat”-faced pulleys, between 
which a small friction pulley, fixed on the motor shaft, is 
gripped by means of a lever and rocking frame. The 
motors are p vided with controlling gear, by means of which 
they may run at 900 revolations per minute off the 
460-volt maing, giving 8:65 B H.P. each : at 450 revolutions 
per minute off the 230-volt mains, giving 175 B. H P.: 
or at 180 Lrevolutions per minute, with resistance іп 
series, giving 075 BH P. 


- 


supply, and are capable of working up to 560 volts, when 
rotted n los, while series 


passages 
through both armature core and commutator, The fell. 
magnet windings also. are of interest, the bobbins en 
of very substantial construotion and the coils being 
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= аё the. ends, with. oonSquent gain of cooling surface. The in the earth connection, and three ampere gauges for the 
N bearings are of the swivel type, with automatic ring booster set. ‚ 
i; lubrication. : The battery panels are fitted with charge and discharge 
i * The smaller dynamos are rated at 24 Kw. each, at switches, booster reversing switches and motor starter, 
280 volta, and are driven at 520 revolutions per minute emergency switch in middle wire, and the small dynamo 
by two-crank engines of size EE; these are used as balancers, shunt switches. The boosters are provided with bus bars 
d by means of which they can be used for (1) 
battery charge and discharge, (2) milking 
cells, and (3) supplying current for meter 
testing, &c. | 
The battery switches are of Prof. 
Kennedy’s design, similar to those in- 
stalled at Carlisle and Chester ; they are 
connected with the 10 cells of each battery 
nearest the middle wire, and are of a 
specially interesting and ingenious con- 
struction. The fixed part consists of a 
semi-circle of contact blocks connected 
with the cells, and intermediate contacta 
connected with small resistance coils behind 
the board, as well as two complete rin 
connected, through a reversing switch, wi 
the booster terminals; one of these rings 
is oonnected also with the middle wire. 
The rotating part consists of two pairs of 
laminated bars, insulated from one another ; 
these are so arranged that one brash of 
each pair bears on the cell contact circle, 
while the others bear on the booster rings. 
The action of the switch is as follows :— 
For regalation when discharging, the 
switch is used in the ordinary way to cut 
cells in or out. When commencing the 
charge, the battery is first of all charged 
Eod | from the bus bars as far as possible, cells 
ELECTRICALLY-DRBIVEN FEED Pumps, — being cut out by degrees as the back 
E.M.F. rises. When the lowest number 
but 460-volt spare armatures are provided, by means of which of cells is reached, and the assistance of the booster 
they can bə run on the outers of the three-wire system. A із required, the booster reversing switch is set to 
yop armature is also held in reserve for the larger machines. "charge," and the booster excited to give ап E.M.F. equal 
the generators have been proved capable of withstanding ќо that of the 10 end cells; the battery switch is then moved 
а prolonged overload of 15 percent. withont : 
overheating or sparking. For i ng 
the batteries two boosters are provided, 
. driven by а 460-volt motor, and capable of 
: boosting a current of 50 amperes normally, 
or 100 amperes in case of need, from 0 to 
„ 70 volts, We have seen boosters which 
4 could not be used for less than 20 volts of 
1i boost; this defect, which, we have been 
. 
chiefly to magnetic rom the motor 
combined with residual magnetism in the 
booster fields, is totally absent from the 
i machines above mentioned, 
- The switchboard, as seen in our view, 
Consists of five panels of enamelled slate 
„æ=  œ@trjed in a cast-iron frame, and provides 
for three feeders, four dynamos, the booster 
set: and two batteries. The feeders are 
protected by duplex fuses, beneath which 
ШЗ аге fixed to prevent fused metal from 
gui falling on the switch gear below; a 500- 
Ў CF 
feeder. | 


« * There are seven vertical bars for feeders 
ra and dynamos on each outer panel, as well 
27 ав two horizontal bus bars and a middle 
Wire bar behind the board; the balancer 
bars are ided with sliding guards to 
Prevent the mischance of plugging one of 
2 them on both middle and outer wires simul- 
„  Üameously. Each dynamo is connected 
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п through a minimum current cut-out and | . Main Switcnpoarb. `' | - 
fuse on either pole, and is W with ҮЛ а Ph ош. 

+ 8 Kelvin ampere gange. The: battery circuits sre taken one р гш, putting the booster in parallel with the end 
и Through polarised charge and discharge ammeters. cells. The pressure is then raised until the booster is 
r - ‘The measuring panel carries two Weston voltmeters, sending the same current through the end cells as is flowing 


ý 2Q5—255 volta; a Crompton booster voltmeter, O—100 through the rest of the , after which the battery 
3  VOli; two 220—800 and two 440—560 Kelvin voltmeters, switch is moved one step further, putting ‘the boo:ter in 
& middle wire 0—150 ampere gauge, a 0—10 ampere gauge series with the whole battery, but, without affecting the bus 
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bar реш or the charging current. The battery 
switch can then be used to cut out cells from the charging 
circuit is ren become Б весит. оа 5 used to 
assist the battery in discharging, if necessary, by operating 
the switch gear in a similar manner, but in the reverse 
5 " | dy performed, the 
o ensure these operations being correc ormed, 

battery and booster switches are interlocked, the motions of 
the battery awitch being limited to a travel of 180° bya 
snail behind the board; there are three working positions, 
corresponding to charge and discharge with the booster 
running direct without it, aud the snail is accordingly pro- 
vided with three semi-circolar grooves, the total motion of 
the switch thus ranging over 14 complete revolutions. We 
were informed that the working of this switch has given 
preat satisfaction. oes 

The regulating slides for the generators and boosters are 
mounted on the switchboard rail. 
The accumulators are of the Tudor typa, in glass boxes, 
125 cells in each battery, of 250 ampere-hours capacity. 
An Aron charge and discharge meter, which registers charge 


12 per cent, lower than discharge, is im circuit with each 


. JET CONDENSER AND. PUMP. 


battery, and a Chamberlain & Hookham ampere-hour meter 
in series with each dynamo. A pair of Holden recording 
voltmeters, made by Pitkin, are also provided. J 

The cables were made and laid by Mesars. Oallender’s 
Cable and Oonstruction Company, Limited, they are all of 
the concentric type, insulated with bitumenised jute, lead- 
covered and armoured with steel tape, and are laid direct in 
the ground. 

The feeders have a cross-section of 0°42 square inch; two 
are taken to a dividing point in the town, where one is split 
to two feeding pointa, while the other one and the remaining 
feeder go to residential districts. The distributors have a 
cross-section of 0:12, 0 06, 0.12 square inch. The aro oir- 
cuits consist of 7/16 S.W.G. single cables. Chamberlain 
and Hookham meters are used on consumers premises, 
with Wright maximum demand indicators made by the 
Reason Manufacturing Company. 

The charges for electricity supply are assessed on a soale 
of rebates, being 7d. per unit for the first hour of use of the 
maximum demand, and 31. per unit afterwards, up to 5,000 


units per annum; 7d. and 24d. from 5,000 to 10,000 ; 7d. 
and 2d. from 10,000 to 15,000, and 7d. and 14d. fora 
supply exceeding 15,000 units per annnm. 3d. per unit is 
charged for power, and 84d. for church lighting. 

The public lighting at present consists of two circuits of 
10 atc lamps in series across the 460-volt mains; 1а 
additions are to b» made to this number. The arcs are 


Crompton 10-ampere 16-hour single carbon e carried 
at a height of 28 feet on cast-iron pillars, made by Meseres. 
MoKenzie. 


The total private lighting already connected, or shortly to 
over 7,000 8-C.P. equiv aleat, 


Ño large is the demand таа view, that the City Council, 

. Midgley, has decided to at 
once to extend the works, and to obtain powers to 
borrow £20,000 for that purpose. Two Babcock & Wilcox 
boilers are to be laid down, and two generating seta, each of 
200-K w. rating, thus trebling the size of the station. It is 
hoped, with good reason, that the North-Eastern Кайта 
Company, who own important railway works in the city, will 
become large consumers for both power and lighting, and 
other industrial concerns are favourably inclined towards the 
adoption of electricity as a motive power. 

In view of such а successful beginning and rosy futare 
for the undertaking, we cannot but think that the Cor- 
poration will regret that it did not take the plunge 
years ago. 

The equipment of the station has been carried out by Mr. 
E. W. Abbott, on behalf of Messrs. Crompton & Co., while 
the whole of the work was performed under the supervision 
of Mr. H. Moore, Prof. Kennedy’s representative. Mr. C. A. 


- Midgley, as above stated, is the city electrical engineer, 


assisted by Mr. J. D. Pember; to these gentlemen, and to 
Mr. Abbott, we tender our hearty thanks for their kind 
assistance in the preparation of this article. 


d enw t 
Й 


“Tatensified " Gas at Portsmouth.—The Journal of 
Gas Lighting recently published & note on the results of 
some experiments which are being made at Portsmouth by 
the officials of the Portsea Island Gas Company with inten- 
sified ges lighting on the A Reid a Aas system, which is 
being introduced by Messrs. Sagg & Oo. It is stated that 
four lamps are now being exhibited outside their offices in 
the Commercial Road, Lsndport, and that these lamps 
“ furnish illumination far out-rivalling the aro electric ‘lamp 
at а cost of 134. per hour, as compared with 10d. for the 
electric light.” Enthusiastic advocates of gas are given to 
making somewhat wild statements when any comparison with 
electric lighting is raised, but it is not often that they them- 
selves furnish the means of modifying, if not refuting, their 
own argument. The note goes on to say that the candle- 
power of the four lamps is 2,700, and that the cost of eleo- 
tricity is 41d. per unit. Any self-respecting aro lamp will 
give at least 2 с.р. per watt consumed, hence 2,700 СР. 
would correspond to an expenditure of energy at the rate of 


1,850 watts, which, at 44 per unit would cost 4*5 x= 

as nearly as possibly 6d. (not 10d.) ; further, one must not 
lose sight of the fact that the Sorazée-Greyson lamps require. 
an intensifying apparatus, and that the candle-power will 

diminish rapidly as time goes on, whereas the candle-power: 
of the arc lamp is not a function of its age, nor does it 
require any special apparatus to enable it to be used from the 
ordinary supply mains, Moreover, it must be remembered: 
that an allowance for interest and redemption has to be taken 

into account in fixing the sale price of the electric current, 

which item will be greatly reduced in time. As a matter of 
fact, however, the av price obtained by the local 

authority at Portsmouth for public lighting is 1 99d. per 

unit, at which rate 2,700 о.р, from arc lamps would cost 

1:99 x 135 = 2:68d., not 10d. The resulta of the supply of 

electrical energy during the financial year of 1898 at Ports- 

month show a surplus of £2,091, after covering all charges. 
rp Eon for interest and sinking fund for redemption 

of capital. | — 


as 
rar 


Pug dna e poce eo 


Vol. 46. No. 1,168, APRIL 13, 1900.] 


THE ELECTRICAL REVIEW. 


628 


ELEOTRIO TRAOTION NOTES. 


(Continued from page 618.) 


The Cape Cable and Electric Tramways Case.—The 
Cape papers to hand by the last mail contain a full report of the judg- 
mentof the Bapreme Court of Cape Oolony in the action brought by the 
Eastern and South African Telegraph Company, Limited, against the 
Cape Town Tramways Company, ted, to recover damages for the 
interruption of their business the working of the electric tram- 

в. The tramways are worked on the overhead trolley system, 

the contention of the Telegraph Oompany was that through the 
return current being picked up by the outside sheathing cf their cable 
lying on the bottom of the sea within the area of disturbance, a 
carrent is induced in the core which has a distarbing effect on the 
signalling spparatus. By laying a second cable as nearly as possible 
and near to the existing cable as far as Robben Island in 

Bay, the Telegraph Company have succeeded in reducing the 
disturbance to a considerable extent. A completely efficacious mode 
of neutralising ite effect would be to lay a twin core cable some dis- 
tance out to sea. The plaintiff company, who claimed £50,000 as 
damages, included in the claim the cost of laying such a cable to 
Robben Island, and its maintenanoe, together with compensation fr 
the loss of business, and the cost of the parallel cable already 
laid. The  Ohief Justice, Bir J. Н. de Villiers, in the 
course of an elaborate judgment, quoted the Acts of the Oape 
Legislature under which the construction of the tramways was 
5 a previo to one x ls sections aen isa defendant 
company е for any electric leak taking plac», and any damage 
being thereby caused by electrolysis or otherwise." There was a 
difference of opinion among the experts who gave evidence in the 
case as to whether the word “leak” was applic ble to a general and 
gradual escape of the electric current from the rails. His Honour 
came to the conclusion thas it was not, and that the Legislature 
having sanctioned the use of the rails for the retarn carrent did not 
intend to comprise in the term “leak” the necessary escape (f 
current from the rails. He was of opinion also that the words by 
electrolysis or otherwise,” must be construed as meaning physical 
damage such as the fusion of metal, and not а mere electrical dis- 
turbance of sig apparatus caused by induction. As to whether 
the defendants were liable under the common law, it was difficalé to 
oon rar A pe раса бы ht of the plaintiffs had 
been injared. The quantity the ity which caused the 
disturbances was infinitesimal as compared with the total quantity 
transmitted through the rails, and it did no Samgo to anyone beyond 
disturbing the sensitive instruments used by plaintiffs. The 
plaintiffe relied upon the case of Rylands v. Fletcher, in which the 
сцю 0б шон ee eee 
escape may cause damage to his 

il. He could not find any 


legal 
the slightest disturb- 
ance of their delicate apparatus caused by the indirect cffect of 
uction by no means clear, and it became still more doub:ful 
i borne in mind that by laying a few miles of twin 
cable they oóuld have prevented the distarbance. It was 
were fint in the field, but when they laid 
they could not reasonably have ex that 
ordinary course of scientific invention and improvement 
hole area through which the cable went would always remain 
m electrical disturbance. Judgment would therefore be for 
defendants, with costs. Mr. Justice Buchanan and Mr. Jastice 
Laurence concurred, the latter observing that if the tiffs had 
laid a twin cable between August, 1896, and the middle of 1897 there 
would only have been a 
Eastern cable would have been interrupted, and the amount of 
damage or inconvenience would have been very small. 


Glossep.—At last week's Council meeting a letter was 
read from the g director for Edmundson's Electricity 


risk of establishing an partiy 
because of the репа: positions of the various mills, residential and 
shop porti the borough, but chiefly because they believed that 
by combining the electric lighting and tramways they would effect 
such economiesin the management and working expenses as would 
make the tramway undertaking а sucsess. The Oouncil, on the recom- 


mendation of the Electric Lighting Committee, accepted the pro- 


Gloucester.—We understand that the Joint Streets and 
Eleotzicity Supply Committee of the Corporation have had the terms 
suggested for the supply of power to the Tramways Oompany under 
further considera 


tion this week. . The company sought an abatement 
of the terms offered, and it wet prope in committee that a 
reduction should be made. On a division, h 


ЕЕ 
= 
Ё 


Hn 


owever, this proposal 
was negatived, and it was decided to adhere to theoriginal terms. It 
so ha that on the day that the matter was under consideration 
it was reported to the Worcester Oity Oouncil that terms had been 
come to with the British Electric Traction Company in respect of a 
light railway scheme of a similar extent, and to serve a similar popu- 
lation. The terms of supply were as follows :—The first 200,000 
units per year, 3d. per unit; the second 200,000 units, 121. per unit; 
the remaining unite, 144. per unit. The agreement as to price is to 
be subject to revision at 14 years. We understand that the terms 


of about three weeks in which the 


offered by the Gloucester committee to the lccal company are 
approximately the same, with one important exception, viz., that 
Worcester secures a contribution of £5,000 from the company in 
respect of necessary works of street improvement. It may also be 
remarked that no rental is asked from the Glouccster company ia 
respect of wayleave, as in some other towns, and that the only charge 
proposed is that forthe supply of electricity. We further understand 
that the succesefal issue of Worcester’s negotiations has converted 
some of the Gloucester comniittee— previously all but unanimous on 
the matter—who voted at the Council meeting last week in favour 
of waiving some part of the charge. 


Manchester—Liverpool.—The Bill to incorporate the 
Manchester and Li Electric Express Railway Company has 
been specially appointed for consideration by a Salect Committee of 
the House of Oommons, which will commence sitting on Taesday, 
May 8:h. Tae Oommittee will consist of Sir John Kennaway, Me. 
John H. Roberts, Mr. Arthur Elliot, and Me. Oharles Douglas. The 
Bill, it is understood, will be strongly opposed. | 


New York, Philadelphia and Reading Railway.— 
The establishment of an electric service bstween New York and 
Philadelphia is being considered by the R:ading Railway Oompany. 
The company have already gone into the question of economy, it is 
said, and there seems to be little doubt: that a reduction in expense 


would be eff .cted by the introduction of electric traction in the place 
of steam. 


Progress of Electric Traction in France.—The fol- 
lowing table, translated from a French contemporary, gives the 
number of miles of tramway and electric railway in France to 
January 1st, 1900, as compared with January 1st, 1899: — 


— — — — 


January 186, | January ist, 
1899. 1900. 


— — — — — — — — 2 — — - 


Miles of = NE ше; Husa de в iaa 
Total ca of genera stations, kw. 138, 718 8,308 
Total бе аан of motor ain ; i 7 1.295 


Number of lines with overhead conductor 43 56 
Namber of lines with underground con- 

ductor eee ees eee 5 see eso 2 
Number of lines with central rail cone · 

ductor eee eee ees eee eoe | 1 d 
Number of lines operated by accumulators 6 6 
Number of lines operated by accumulators РЕ | 

1 


and trolley ... es ove - is: 
Namber of lines operated by other systeme 


Total num bor of lines E -— ж, 56 72 


The trolley system of course heads the list as а means of conveying. 
the current to the motors, owing to the great economy thereby 


effected as compared with other systems. К 


Rhy).—At a пра meeting of the Rhyl Council last 
week, the Electric ht Oommittee brought forward a proposal for. 
the extension of the Rhyl and Prestatyn light railway system through 
Rhyl, travelling the length of the sea front, touching the marine lake, 

returning through the principal thoroughfares to the | 
point at the Grand Pavilion. The committee showed that the tram - 
way would be a decided advantage to Rhyl, and would help to make 
the Marine Parade very popular. The overhead wire system was 
objected to. The Council decided by the casting vote of the chair- 
man to sanction the scheme. | 


Salford.—In the Town Hall on 4th inst., Mr. A. P. 
Trotter, electrical adviser to the Board of Trade, opened an inquiry 
into an application made by the Salford Corporation for sanction to 
borrow the sum of £227,894, the balance required for the reconstruc- 
tion and electrical equipment of tramways. The town clerk said that 
the Oorporation would come into possession of the tramway system ia 
др шк rer к was desired to be prepared to work it with eleo- 

by that time. The Balf та Ovrporation Aot, 1899, empowered 
the oration to borrow the sum of £250,000 for the construction, 
and they had power to borrow, on the secarity of the tramway 
revenue, the borough fund, and the borough rate, such sum as the 
Board of Trade might sanction for the puro of lands and buildings 
for tramway purposes. The inquiry that day was devoted principally 
to the equipment of the tramwa They needed £42,892 for poles 
and wires, £95,315 for cars, £83,380 for land and buildings, and 
£5,305 for legal and professional expenses. A contract had been 
made for the purchase of poles, &c, providing the requisite 
permission of the Board of Trade could be obtained. The 
system extended to 40 miles, including working provision 
for Swinton and Pendlebury for 21 years, and for Eccles for 
35 years, an agreement having been made with the authorities of 
those distric's under the powers conceded by the Act of 1899. It 
was deemed advisable to relay the lines and complete the work neces- 
sary to institute the altered system by April next year. Perhaps that 
might be more than they could accomplish, bat at all events the 
granting of powers by the Board of Trade at an early date would 
facilitate matters considerably. The contracts for the purchase of 
dynamos and the construction of buildings had alceady been let. Ia 
answer to the inspector, it was explained by the town cleik that 
terms were being discussed upon which either Balford would supply 
current to Eccles, or Eccles to Salford, for the working of the system 
in Ecoles. This applied also to Swinton and Pendlebury. The 
inspector rema: Кед that it was usual not to allow the time for the 
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yment of loans to extend beyond 30 years for tramways pu 
e town clerk said that the A allowed. the Corporation & perlod of 

oan for loans for land, and 30 for loans for other p 

Evidence baving been given by 

and Mr. Olirehugh, consulting electrical engineer, the inquiry closed, 

the inspector promising to report to the Board without delay. 


South Staffordshire.—The Board of Trade have sano- 
tioned the use of steam power on the South Staffordshire system for 
another 12 months. 


Я e success of the electric 
trams, and stated that statistics showed that the George Street line 
was g passengers at the rate of 19,000,000 a year. A number 
of new lines were, he said, under consideration, and next financial 
year the Governmert hoped to provide for several. 


tramway service had been worked duriog the past year on the electric 
system the cost of the energy for earning the whole of the money 
received would only have been the sum of £35,000, whereas the actual 
cost for the mere and keeping of horses and other ex penses 
connected with the horte traction amounted to no Jess than £144,000 


price which had been charged, but he had учу grave 

was liable to be unduly pre- 
judiced in favour of the tramway undertaking. Moreover, the 
enormous increase in the price of coal was sure to have its effect in 
the coming year more so than in the past. Mr. Utley seconded. Mr. 
Dart said the members of the Blectrical Committee were diicotly 
interested in seeing they got from the Tramways Oommitice a fair 
remuneration for the energy su 
not entitled to make a substan 


which the 
officials. 


payment. 
maximum 


city there wouid be an 
the Electrical Oommittee might make a profit for the ratepayers 
whilst the Tramways Oommittee could not was one strong reason 


why the latter should be charged the extreme amount. Sir William . 


Forwood could see no possible advantage in referring that matter to 
the Finance Committee, and was quite certain the Tramways and 
Electrical Committees were competent to deal with it. Mr. : 
son did not press his motion, and the matter dropped. 


Tramways Congress.—An International Congress on 
Tramways will be held in Pais from September 10th to 13ch, ander 
the auspices of tte Permanent International Union of, Tramways, of 
which details may be obtained from the general secretary, Mr. F. 
Nonnenberg, 85, Rue Potagere, Brussels, or from the secretaries of 
the Paris International Assembly, 5, Henrietta Street. The congress 
wil! include in its programme the question cf the heating of carriages, 


the question of tariffs. 


of brakes, of electrical traction, &c., and will go thoroughly into 


. E. Hatton, tramways en 7 


ense profit. He thought the fact that 


Wolverhampton. —Au unfortunate hitch has occurred 
in the negotiations between the Corporation and the British Elect: 
Traction Company, whereby it was hoped that when—es was stated 
in the Югиотв:сА, Ruvrew last week—the Oorporation tok 


borough 
made for a continuous service from the borough boundary to 
of Willenhall, Bilsto 


districts At 
meeting of the Town Oouncil on Monday it was announced that the 
British Electric Traction had written to the Corporation i 
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reference to any subject mentioned in the letter until 
to for the parchase of the Dudley and W 
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es suggested. 

The town clerk has been awarded an honorarium of 100 guineas in 
ria of bis services in connection with the tramway arbitr- 

on. 


Worcester.—The City Council has come to terms with 
еа Bleotric Traction Company, and the draft аш) н 
a 


E 
: 
: 
1 
| 
5 


ment, with the result of the cable now being taken by . 


the offer was requested by the Government to lay, maintain, sod 
work a strategic branch cable between Ascension and Sierra 


(s reply: said :—I cannot give a full answer to the 
Ww 

goir into the history of negotia 
an 


1st to lay that section, 


Liverpool Cablegrams to the Continent.—In reply 
to a question put by Mr. Charles M Arthur in the House of Common 
last week, Mr. Haubary said:—' Under normal conditions the tine 
occupied in the transmission of telegrams between Liverpool sad 
Havre, and between Liverpool and Hamburg, із about 25 minutes m 
the one case, and 35 minutes in the other. The Post Office bas no 
information as to the time occupied in delivery abroad. Any tele- 
grams sent between Liverpool and Bremen, by M of the United 
Btates, would not pass through the Post Office, the Post Office 
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messages does not exceed an average of six per diem. The Post- 

ca A y efficient telegraphic 
facilities between Liverpool and the Oontinent, and measures for 
improving the communication between this country and the Oon- 
tinent are under discussion between the Post Office and the Treasury. 


Glasgow Telephones.—A Glasgow paper saya that Mr. 
A. B. Bennett, general manager of the ration Telephone 
Department, has issued a circular, in which he states that subscribers 
are now accepted at the following rates:—45 5s. per annum to cover 
an unlimited number of calls; £3 10s. per annum and 1d. for each 


ош. Vi ignes t ate = rates cover Apa cru tis 
parte o lasgow one area. advanta 
claimed for subscribers are :— T E 


Speech will be clear and distinct; hearing will not be disturbed by other 
voices, nor by crackling, rasping and other disagreeable noises ; the subscriber's 
voice willonly be heard by the person in communication with him; and celerity 
of connection and general efficiency of service will be the object of special 
effort. Corporation subscribers will have, on payment of the usual rates, equal 
rights with the subscribers of any other telephone undertaking to the use of the 
Government trunk lines, and will be entitled to call up, and be called up by, all 
telephone subscribers in every town to which the Government trunk lines 
extend. The Corporation will relieve their subscribers of any terminal charges 
which may be im by any other telephone undertaking for conversations 
through the trunk lines to other towns, provided a subscriber's outw 
calls do not exceed by more than 10 per cent. his inward trunk calls, 


In January, 1899, a com fitted up in the Oity Ohambers an 
experimental automatic hone exchange ное the various 
departments. The exchange, which has given satisfaction, consists 
of 25 complete instruments, and the on Oommittee rscom- 


FF 10s. com instru- 
ment, VVV 


trunk 


The Pacific Cable.—0On March 15th there was an 
in debate in the Oanadian Senate on the Pacific cable, 
led off by Bir Mackenzie Bowell, who moved the following 


resol ution 2— 4 


That the establishment of a telegraph cable across the Pacific to connect 
Canada with the Australasian colonies has long been regarded as of high 
importance to the Empire; it having been recognised to be of Imperial import- 
ance at the Colonial conferences of 1887 and 1894, affirmed by an agreement 
between the Home Government and the Governments of Canada, New South 
Wales, Victoria, Queensland, and New Zealand, and ratified by the Canadian 
Parliament last session; this House, therefore, regrets that serious delays have 
occurred in the prosecution of the undertaking, manifestly through the hostility 
of the Eastern Extension Telegraph Company, which company is now demand- 
ing concessions frorn the Australasian colonies, which, if granted, will imperil the 
success of the Pacific cable. That this House is of opinion that any further 


delay in proceeding with the actual construction of the undertaking would be 


inimical to the interests of the Empire, and strongly deprecates granting any 
further concessions to the Eastern Extension or any other company. 

That it is expedient in granting permission thereafter to private companies to 
lay cables between British sessions it be on the express condition that the 
State may assume ownership whenever, in the general public interest, it is 
advisable to do so. | 

Bir Mackenzie sketched the history of the all-British Pacific cable 
scheme from its inception to the present time. He was particularly 
коро the mismanagement of affairs in London, whereby the 


the awakened interest of the Imperial authorities in furthering it. 
Senator Power thought the proposed contribution of Oanada was 
al disproportionate to Oanada’s interest in the cable scheme. 
It country had money to it could be more profitably spent 
Dum: for instance, a geo building was sadly needed in 
wa. 


Hon. В. W. Scott supported the cable scheme as an important 
factor in uniting the Empire. 

The resolation was carried on division. 

In the House of Commons on Monday Mr. Hogan asked the Be-re- 


tary for the Colonies whether he was in a position to report any 


progress in connection with ерси of the Pacific Cable 
Oommittee, and whether the difficulties that arose from certain con- 
cessions бо a competing scheme by some of the Australian Govern- 
ments had been satisfactorily adjasted.—A reply was given to the 
effect that the committee hai made great progress and was now 
considering the terms of а report. This report would deal with the 
offer made by the cable companies to the Australian Governments. 


The Times. Melbourne correspondent on 9th inst. stated that the 


negotiations between the Eastern Extension Oompany and tbe. 


colonies of Victoria and New South Wales with reference to a cable 
between Australia and the Оаре had come to a deadlock. The com- 
pany demanded that if any cable other than the Pacific cable were 
laid they should have the right to reduce their rates temporarily in 
order to fight the competition, reverting, when successful, to the 
sed a ane кееш 5 n че = к 
rates sho permanent, otherwise competitors might conspire 
kill the Pacific project, and when that was acoomplished might 
increase their rates again. Since the deadlock the company 
arranged to concede reduced rates to South Australia and Western 
Australia under the Cape cable scheme. 


Telegraph Matters.—On Monday, in the House of 
Common, Bir C. Dilke gave notice on May 1st to call attention to 
strategic telegraphs, and move a resolution, and Bir E. Bassoon on 
miy nd to call attention to the administration of telegraph 
su в. 


The Telegraph Wire Export Trade.—Although nothing 
like so brisk as in the i 


with Merch, 
y £392,760 in 


which show a total of £758,819, as compared with 
last year and £248,788 in the first 


the corresponding period of 
quarter of 1898. 


Tunbridge Wells Telephones.—On Friday his Honour, 
Judge Bmden, gave his decision in the case recently heard at Tun- 
bridge Wells Oounty Oourt, in which the National Telephone Oom- 
pany sought an order from the Tunbridge Wells Corporation 

tting it to extend its telephone wires in the streets of the 
rougb, such consent having been refused by the Corporation, His 


the same position as the Postmaster-General. 
that the contention of non-jurisdiction couid not hold good in respect 
to the refusal of the consent. The question of terms stood over to 


give the Corporation the opportunity of considering ite position. 


Wireless Telegraphy — The Fire Brigade Committee of 
the London Oounty O poses to make a trial of Marconi's 
wireless telegraphy between fire stations at Streatham. 


CONTRACTS OPEN AND OLOSED. 


OPEN 


Belfast.—April 19th. The Electric Committee wants 
tenders for the supply of electric motors for a period of 12 months. 
Bee “ Official Notices” March 30th. 


tenders for eee mechanical в‹ Кэт, steam dynamos, 
condensing $, battery an 
E the tramway power station. See “Official Notices" 
Apri а 


Corunna. — SR 05. T» ре of State for 
F Affairs has recei from "в Consul at 
оо ‘that : pape by the тна А : Electric 


of 400 H.P., and capab. 


Senor Dr. Enrique Sors, 81, Oalle . Tenders 
be addressed President, Senor Dr. Manuel Baifa, Calle Zafateria, 
No. 5, Corunna, before April 15th. 


Dublin.—April 26th. The Electric Lighting Committee 
wants tenders for six Lancashire and four water-tube boilers and two 
economisers; two 1,000-xw. and two 500-xw. low о hase 
коен ton the electricity supply scheme. See Nodes 
Dundee.— April 25th. The Town Council wants tenders 
for a traction switchboard for the electric station. See Official 

Notices" April 6th. zn 
Germany.—April 20th. . The Prussian State Railway 
authorities at Posen are inviting tenders until April 20th, for the 
supply of 45 tons of iron wire 4 mm. diameter, and 6,500 porcelain. 
insulators. Particulars may be obtained for 6d. from, tenders 
aro to be sent to, Die Königliche Eisenbahn Telegraphen Inspection, 
tion wants tenders 


for the supply of telephone cables (inolu drawing into condnits 
and jointing) and one instruments (wall and table). See 
" Official Notices” March 30th. 


Halifax.—The Electricity Committee wants tenders for 
а year’s supply of electricity meters; and the Tramways Committee 
for the supply of Toom pan in connection with the overhead 
equipment of new lines. “ Official Notices” March 30th. 

Mariupol.—May. The Secre of State for Foreign 
Affairs has received a despatch from Н.М. Oonsul at Taganrcg, 
ata'ing that tenders sre invited by the municipality of Mariupol, not 
later than May 16th (29) next, for the construction and exploitation 
of an electric tramway and the installation of electric light in that 
town. Particulars may be examined on personal application at the 
Commercial Department cf the Foreign Office between 11 a.m. and 
5 p. m. 


Southampton. —May Ist. The Corporation wants tenders 
for a 300-Kw. continuous current generator coupled direct to a 
medium speed vertical compoand steam engine for tho electricity 
works. Ве Official Notices to-day. 
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Sunderland. — April 27th. The Corporation wants 
tenders for the supply of two additional switchboard panels with 
instruments, &с., for the electric lighting station. See “ Official 


Notices” April 6th. 

Wimbledon.—April 24th. The Wimbledon Council 
wants tenders for electric light wiring, fittings, &c., at the new 
isolation hospital. See “Offic'al Notices to-day. 


 OLOBED. 


Gloucester.—The National Electric Wiring Company has 
obtained the lighting of the Gaildhall and Naw Pablic Liteary, 
Gloucester, the total amount of 8-0.р. lamps beiag 1,826. 


Lomdon.— The London County Council on Tuesday 
received the following report by the Bridges Committee in relation to 
the electric lighting of the approaches to the Blackwall tan.el :— 


Some trouble has arisen in connection with the cables feeding the lamps in 
the open approaches to the Blackwall tunnel, and it has been ascertained that 
the cause is owing to defects in the manufacture of the cables. The firm who 
supplied them have been called upon to bear the expense of making them good, 
and a sufficient sum has been retained by the Council under an award to meet 
the cost. As the firm are in liquidation we did not think it desirable that the 
Council should require them to do the work, and we therefore gave instructions 
for tenders to be invited from six firms for the necessary cables and supplying 
and fixing eight standards and lanterns on the parapets of the stone steps 
leading from the entrances to the tunnel to the street above. The following 
were received by the Council on March 20th— 


The British Insulated Wire Company— £ s. d. £ s. d. 
Part 1, supplying cables  .. ins 893 17 4 
Part 2, supplying lamp standards. 163 0 0 
553 17 4 
The St. Helen's Cable Company 
Part 1, supplying cables. is 650 0 0 
Part 2, supplying lamp standards.. 140 0 0 
790 0 0 
Messrs Tyler & Duncan— 
Part 1, supplying cables. ts 622 0 0 
Part 2, supplying lamp standards.. 186 0 0 m 
— 0 0 


On examination of the tender submitted by the British Insulated Wire Com- 
pany, it was found that the cable they propose to supply will be tested under a 
шеш of 2,500 volts, whereas the specification prescribes a test at 10,000 volts. 

he company’s attention was called to the discrepancy, and they have submitted 
an amended tender which increases their quotation for part 1 from £398 178. 4d. 
to £464, part 2 remaining unaltered. It will be seen that the firm's tender is still 
much the lowest of those received. 


The committee accordingly recommended the acceptance of that 
company’s tender. 


London.— The Shoreditch Vestry have accepted the 
tenders of the St. Helen’s Cable Company, and Messrs. W. T. Glover 
and Oompany, for the supply of cable during the ensuing year. 
The Vestry have referred to the Lighting Oommittee the following 
two tenders for the supply of transformers :— 


Electrical Construction Company iN e y | oe .. £9,046 
Siemens Bros. & Co. ee 6,645 


London.— The Islington Vestry have accepted the follow- 
ing tenders for electrical stores during the ensuing year as per the 
numbers in the schedule :— 


Nos. 1, 2 and 8 (carbons) The Sloan Electrical Company. 
- Nos. 5 to 12 T .. Hands, Limited. | 
. Nos. 18 to 88 . The Edison & Swan United Electric Light Co. 


Rainhill.—A 1 number of tenders were submitted for 
the fivo contracts for electric lighting installation at the Oounty 
Asylum, Rainhil), for which Mr. T. L. , of Liverpool, is the 
consulting engineer. The following is a list of the accepted onos:— 


Son 22 880 aud the bighest £4,000, the letter not according to speification) ^ 

an e es e latter not acco 8 cation. 

Contract No. 2.—Messrs. Lowdon Bros. 

Contract No. 8.—Chloride Electrical Storage Syndicate (including mainten- 
ence) гере Lowest tender, £2,882; highest, £8,915. Six tenders were 
ncomplete. - о, 

Contract No. 4.—The St. Helens Cable Company, £2,896 (10 years free main: 
tenance). Lowest tender, £1,597; highest, £2,948, 

Contract No. 5. — Messrs. Lowdon Bros. 28,460. Lowest tender, £2,896; 


highest, £7,600. 
West Bromwich.—The Electric Lighting Committee of 
the Oor have accepted the tender of Mr, Mallin for buildings 


and shaft at the new generating station, and of Messrs. Spencer, 
Limited, for roofs. £ T 


Whitechapel.— The District Béard of Works has 
ме gr tender of Messrs. Baboock & Wilcox, Limited, for the 
sapply of two boilers and a feed pump, and for removing two 
existing boilers, &0., to the new power house, for a total cost of 
£3,097. The tender of the Reason Manufacturing Company, 
Limited, for the supply of meters up to June 30th, 1901, and for 
their maintenance to midsummer, 1902, was also acoepted. — 


West Ham.—The Town Council has accepted the tender 


of Messrs. J. Н. Senior & Ben for street posta for lighting and 
tramways. 


FORTHCOMING EVENTS. 


Saturday, April 14 h.—Hoyal Institution. Lord Rayleigh on " Polar- 
ised Light” (Lecture VI.). 
Monday, April 23rd.—At 8 o'clock. Institution of Oivil E 
80 шш. James "Ea lecture, by Bir William 
£9908, A t 
as В. on pplication of Electricity 


Wednesday, April 25th—At 8 p.m. Institution of Mechanical 
Engineers. Dinner. 
Thursday, April 26th.—At 8 p.m. Institution of Mechanical Engi- 
neers. Meeting. 
At 8 p.m.—Iastitation of Electrical Engineers. Meeting. 
At 3 p.m.—Royal Institution. First lecture on “A 
of Ohemistry in the Royal Institution,” by Prof. 
Dewar, F. R. B. 


Friday, April 27ch.—At 8 р.п, Physical Society. 


NOTES. 


Becquerel Rays.—The Becquerel rays, like the cathode 
rays, and unlike the Röntgen rays, are deflected by a 
magnetic field. This pointa to the view that these rays are 
material particles charged with electricity. J.J. Thomson 
has shown that the mass of the charged iclea, in the case 
of the cathode rays, is very much smaller than that of the 
chemical atom, and that the electric charge of these 
part ioles or corpuscles is always negative. Recent experi- 
ments show that the charge of the Becquerel corpuscles is also 
negative, thereby proving another remarkable similarity 
between the cathode and the Becquerel rays. These resulta 
are mostly due to M. and Mme. Curie and to M. Becquerel. 
An ingenious method of experimenting devised by the latter, 
їз to place a piece of radium in a leaden box with a small 
aperture at the top, through which the Becquerel rays can 
pass. The box is placed on a photographic plate covered 
with an aluminium plate. When the rays are exposed to 
the action of a magnetic field they are bent downwards, and 
make an impression on the photographic plate, the position 
of which depends on the strength of the magnetic field. The 
aspeot of the photographic plate shows that the emission is 
complex, since the same field acts in a different degree on the 
various rays emanating from the source. When absorbent 
screens are in in the of the rays to the photo- 

phic plate, it is found that the rays which are most 

eflected are first cut off by the screen, i. s., кера with 
the smallest velocity are most readily absorbed. Not only 
has it been proved that the Becquerel radiation carries off a 
negative charge, but it has also been shown that the radiant 
material becomes positively electrified. 


A Mare's Nest.—We described recently some remarkable 
photographs obtained by Mr. J. Webb, at ‚ which were 
00 


uced by lightning discharges. Sir George Stokes now 
acknowledges laid | 
him which satisfies him that the camera was lifted before the 
cap was put on, and the image of the aro moving on the 
plate drew the lines which have led to the waste of so much 
scientific acumen. - 


Westinghouse Works.— Commercial Intelligence reporta 
a representative of the British Westinghouse Eleotrio and 
Manufacturing Company, Limited, as saying that all of 
two years will pass before the new works which the com- 
pany are building near Manchester are completed.” We 
suppose we may take this as correct, for a month or so ago we 
read that the company was making its own bricks. Perhaps 
the supply of straw has run short! Or can it be that 
iron work which an American company was going to supply 
in four months, as we were told at the meeting held in 
August last year? It was then remarked that if they let 
out contracts in England just now for such works, the 
makers could not deliver within two or three years.” In 
fact, the Americans were going to out-Atbara Atbara. 
Shareholders were told that “Mr. Westinghouse was of 
opinion that the building of the works would proceed in a 
manner unprecedented in England, and in a record 
time.” It looks as though Mr. Westinghouse knew what he 
was saying, and that his “opinion” will turn out to Le 
true, but perhaps not altogether in the way we thought he 
meant, 


— — ——— . —— m em ͤ— — 
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Recent Electric Locomotives for Shunting and 
Mining Work.—Two electric locomotives have recently 
been built by the Benrather. Maschinen fabrik Allgemeine 
Gesellschaft, in 5 with the Union Electricitits 
Gesellschaft, one for shunting purposes and the other for use 
in а mine. The former is now in use in steel works at 
Hoesch, and the latter, which pss specially high tractive 
force, is working at Esob, in Luxemburg. In the first- 
mentioned looo. the driving axle is carried in bearings cast on 
the main body of the motors, the back of the motor being 
carried on springs, во that any relative movement due to 
inequalities, &c., in the rails will not affect the relative posi- 
tions of the teeth in the reducing gear. Closed motors of 
. the usual type for this work are used. They run at the com- 
paratively low speed of 275 revolutions per minute. Each 
of the two motors yields 28 н.р. at 500 volts. The gear- 
wheels are in the ratio of 1 : 3:5, having 80 and 105 teeth 
respectively. The driving wheels are 29 inches in diameter. 
From these figures the should be about 7 miles per 
hour and the tractive force about 2,420 lbs Both the 
Bhunter and the mine looo. are fitted with series parallel 
controllers. The shunter works, of course, upon the 
normal gauge of 4 feet 8] inches. The conditions under 
which the mine loco. had to work introdueed many points of 
difficulty in the design. Owing to the limitations in size 
and the small gauge (274 inches), and to the fact that the 
wheel base had to be kept small on account of the sharp 
carves, it was not found possible to get the n 
adhesion with the normal sizs of motor and other parts. 
abr ai rr these were all made unnecessarily heavy, and 
even then ballast had to be loaded up on the engine in order 
to enable it to exert the required tractive force. The total 
weight of the locomotive is 18 tons. In order to exert a 
force of S tons as required, a coefficient of friction of 1:5 is 
involved, which is higher than that usually found, so that an 
ample samd box is provided. The specified speed is low, 
only about 4 miles per hour. The motors run st 525 
revolutions per minute, and yield 45 нр. each, or 90 
together, at 500 volta. The s of the motor is reduced 
in the proportion of 10 to 1; this had to be effected in three 

Current is supplied by an overhead line and conveyed 
to the motors by a specially designed collapsing trolley pole 
which hes to work under greatly varying heights of overhead 
conductor. In the lowest position the conductor is only 
18 inches above the top of the locomotive, and at the highest 

t 6 feet 4 inches above the top. 
ibed at length, and the more important details illustra 
in the Zeitschrift des Vereins deutscher Ingenieure this week. 


Researches on the Conductivity, Specific Gravity, 
and Surface Tension of Aqueous Solutions containing 
Potassium, Chloride and Sulphate.— In papers read 
before the Nova Scotian Institnte of Science it has been 
shown that it is possible, by the aid of the dissociation theory 
of electrolytic conduction, to predict the conductivity and other 
physical properties of a solation containing two chlorides or 
two sul with data as to the conductivity and the other 
physical properties obtained by observations on simple 
solutions of these salts. At Prof. vie x ol suggestion, 
James Barnes, of Dalhousie College, ifax, N.S., has 
carried out experiments with the object of testing this 
possibility for a solution containing a chloride and a sulphate 
with a common cation. The electrol selected were 
rahe chloride and sulphate. The o ationa on con- 

uctivity and specific gravity were made by Mr. Barnes, 
while Rother’s observations on surface tension were used. 


with a description of the ap and methods employed in 
the A large number of experimenta were conducted 
which space will not permit us to notice in detail ; but in 


by the aid of the dissociation theo 
from the simple solutions, to predict the conductivity, specific 
gravity, and surface tension, of fairly dilute solations of 
potassium ‘chloride and potassium sulphate, within the limit 
of experimental error.. The original paper may be consulted 
in the Transactions of the Nova Scotian Institute of Science 


(which, however, would be 


The locomotives 
ted 


A Hint to Company Promoters.—Acoording to an 
English chemist the ive light giving and beating 
capacities of well-known mediums are as follows :— 

Heat. Light. 

Gas is К .. 98 per cent. ... 2 per cent, 

Electricity (incandescent) ... 95% » .. 5 „ „ 

Glow worm. 1 „ „ 99, „ 
We may shortly expect the issue of Glow Worms, Limited” 
а misnomer, as unlimited glow 
worms would be required) formed for the purposes of 
acquiring and further developing the lighting caper of 
glow worms. A special feature in the prospectus would be 
the acquisition of a patented method (yet to be devised) for 
automatically inducing the glow worm to glow at the word 
of command, thus doing away with all expensive switching 
arrangements. The promoters will rely upon the instinct 
and self-respect of the glow worm to at all times when 
called upon émit or otherwise produce a light of a candle- 
wer аз may be from time to time required by the 
ondon County Council, or other the local authority 
concerned with the protection of the public interest. No 
glow worm will be required to glow more than eight hours per 


day, nor will any glow worm under a certain age be permitted 


to exercise his or her function as a light giver, the limiting 
age to be prescribed by the Board of Trade or other tke 
authority for the time being appointed for this purpose. 
Hs relative cost of light per 1,000 candle-hours would be as 
ollows :— 


das .. — .. .. 12d. 

Blectric light ... 95d. 

Glow worm. ... А little under O Od. 
The number of glow worms necessary to produce 1 C. r. 
is variously estimated by figures, the lowest of which 
starts some distance the other side of infinity. On the other 
hand, the promoters are convinced that glow worms can be 
obtained at а very low oost. The directors will confidently 
anticipate an immediate and large revenue. 


The Advantages of Cable Traction.—The Edinburgh 
cable trams are working very suocessfally—from an electrical 


Point of view—a few more hitches will doubtless lead to a 


public agitation for the adoption of what Bailie Mackenzie 
seems to regard as inevitable, viz , electric traction. We often 
heard of cars breaking loose on the Highgate Hill cable 
line in the old days, but the fault at Edinburgh last week 
was a “tight brake.” А car suddenly came to a standstill, and 


refused to budge, in fact, it was quite incabable of doing во, 


until a *brake-down" gang came an hour later. They 
then freed the car brakes, releasing the car, and so un- 
blocked the ronte. The City of Edinburgh might do worse 


than follow in the footateps of the New York Metro- 


юш Tramways. The cable lines now being finished, 
it too soon to make a change? We commend 
this Edinburgh hitch to a contemporary which some- 
times indulges in cartoons. Picture two comely dames 
precipitated on all fours in the roadway without previous 
notice патша бева given, the contents of the conductor's 
money bag en out like sand across the tramway track, a 
crowd of small boys, careful of the conductor's interests, 
gathering up the fragments [that nothing be lost, und an 
old gentleman sitting in the car reading ELECTRICAL 
REVIEW, when all of a sudden he is slanted, also without 
notice, at an angle of 45° through the glass window. His 
apologies are profuse, and his “Dear me! dear me!” 
perhaps emphatic, and what follows “may be better 
imagi than described." More hitches of this kind, and 
сога engineers will regard the trams as “hopelessly in- 
cabable.” 


Royal Iastitution.—The following are among the 
lecture ments at the Royal Institution after Exster:— 


Prof. Dewar, four lectures on А Oeutury of Chemistry in 


the Royal Institution.” The Friday evening meetings will 
be resumed on April 27th, when a discourse will be given by 
the Right Hon. Lord Kelvin on “Nineteenth Oentury 
Clouds over the Dynamical Theory of Heat and Light; ” 
succeeding discourses will probably be given by Prof. J. A. 
Ewing, Sir Henry Roscoe, and others. | | 


i 
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Acetylené Light Compared with Other Lighting.— 
In a paper by Herr von Lemmers-Danforth on the cost of 
acetylene lighting, the following table is given for the 
relative cost of light by other agente. The figures include a 
proportion for water, labour, interest, and redemption of 
capital, depreciation of buildings (5 per cent.) and machinery 
(8 per cent.). 

APPROXIMATE Cost or 16 CANDLE-HOURS. 

Eleetric arc lamp... bas es . 0025 to 0:0625 pence. 

Petroleum incandescent light ... „. 005 " 

Auer incandescent light (assuming 40 

OP. as average during life and in- 

cluding renewal of mantle) ... .. 0094 " 
Acetylene ео eee eee eee оов 0:2 to 0:8 [j] 
Electric glow lamp (assuming cost of 

energy at 6d. to 7jd. per Kw.-hour, 

and not taking into account the dimi- 

nution in candle-power) ve * 0'25 to 0:375 " 

Ordinary баё бате gas burner . 035 


It is not stated upon what assumptions these results are 


obtained other than as set forth in the table. The author 


gives the cost of production of one cubic metre of acetylene at 
28. 2d. in the case of a plant producing 540 cubic metres 
per year, and at 1s. 511. when the production rises to 
18,000 cubic metres per Acetylene is used in the 
Prussian State Railway for carburetting the oil gas used in 
ighting the carriages 


of ordinary oil gas. This may be increased to 11 candles 
when the very best oil gas is used, but these figures are 
increased to 15 and 20 candles when a mixture of 75 per 
cent, oil gas and 25 per cent. acetylene is used. The cost 
per 8 О.Р, hour becomes 0°2d. as against 08d. when oil gas 
only was used. It is claimed by the Allgemeine Elektricitiita 
Gesellschaft tbat on a large scale passenger iages can be 
lighted electrically at a cost of 0:225d. per 8 C.. So far, 
eee not appear to have been reached in 
practice. ! 


Novel Application of Electric Heat.—OConsiderable 
trouble and inconvenience have been experienced at Mar- 


quette, one of the most prominent towns in the upper рш | 
е water- 


of Michigan, by ice getting into the intake pipe of 


works during winter, choking it up, and in very many cases 


during the past few years necessitating the closing down of 
the pumping station, thereby bri 
famine. Hitherto the mouth of the intake has been thawed 
out by means of salt, but, of course, such a remedy has onl 
ок of the evil temporarily, and the trouble has assum 
such proportions that the authorities have seriously oontem- 


mouth of the intake pipe. 
resistance ooil pattern, and the only novelty abont it lies in 
the use to which it is to be put. It consists of an inner and 
outer shell, tively 19 and 21 inches in diameter, and 
both 5 feet in length. Asbestos sheeting half-an-inch thick 
is wrapped round the inner cylinder, and on the asbestos 
No. 18 iron wire is coiled in a oontinuous spiral. It is 
believed that enough heat will be generated to prevent the 
making of “needle ice” in the intake. It is only proposed 
to use the heater when the direction of the wind favours the 
formation of this ice. 


Municipal Tradimg.—After a debate extending over 
several nights, the House of Commons last week, by 141 to 
67 votes, appointed a Select Committee of five members “to 
join with a Committee of the Lords to consider and report as 
to the principles which should Perm Lio given by Bills 


and provisional orders to muni and other local authe- 
rities for industrial enterprise within or without the area of 
their jurisdiction.” : 


. The burner most frequently used - 
yields about 5 c.P. with a consumption of 0:956 cubio feet 


about a water. 


Researches on the Finding of the Ionisstiem of 
Complex Solutions of Given Concentration and the 
Converse Problem.—In а paper communicated to the 
Nova Sootian Institute of Science in 1895, Prof. J. G. 
MacGregor described a method of determining the ionisa- 
tion coefficients of two electrolytes, with one ion in common, 
in the same dilute aqueous solution. The method described 
was developed in the study of complex solutions which had 
been formed by the mixture of simple solutions of known 
concentration, and involves a know of their concentra 
tions. Even if the complex solutions have not been formed 
in this way, but have been prepared say, by the addition of 
known quantities of the electrolytes to a known qane g of 
water, they may always be imagined to have been formed by 
mixture of simple solutions; and in the usual case in which 
the solutions are so dilute that no change of volume would 
have occurred in forming them by mixture, the concentra- 
tion of the simple solutions by the mixing of which the given 
complex solution might be formed, can readily be determined. 
But а simple modification of the method ix dn it applicable 
in such cases directly; and when во modified, its application 
is found both to require fewer data with respect to the con- 
ductivity of simple solutions of the electrolytes involved, and 
3 to fewer souroes of error, than in its old form. 
As modified, also, it is found to be readily applicable con- 
versely to the determination of the concentration which such 
complex solutions must have in order that they may have 
any given possible state of ionisation. In a more recent 
paper (Transactions of the Nova Scotian Institute of Science, 

ol. X., es 68—78) Prof. MacGregor describes this 
modified form of the method, and рози out how it may be 
used in determining concentration when the state of ionisation 
is given. The author takes this opportunity, also, of comparing 
it with two other methods which have recently been em- 
ployed, of determining the ionisation coefficients for solutions 
of the same degree of complexity. Prof. MacGregor’s Paper 
is extremely mathematical, and is copiously illustrated by 
curves and numerical tables which are not suitable for useful 
abstraction or condensation. Those of our readers who are 
interested in the subject will find the original paper given at 


length in the Transactions of the Nova Scotian Instituts of 


Science, Vol. x., Session 1898-99, pages 66—78. 


Solid Hydrogen.—A crowded and distinguished audi- 
ence assembled at the Royal Institution last Friday to hear 
Prof. Dewar's lecture on “Solid Hydrogen." In regard to 
the uses of liquid hydrógen for scientific research the 
lecturer showed first how it afforded the only means of 
obtaining solid hydrogen. The behaviour of metals with 
regard to electrical conductivity at very low temperatures 
was a very interesting question. From experiments with 
gue oe oe that at the zero of absolute tem- 
perature pure metals would have no electrical resistance at 
all. Bat although the resistance curves appare to bə 

oing straight to zero at the temperature of liquid air, he 
ound {that lower down below the temperature of solid air 
they bent sharply down, во that a finite resistance was 
indicated. 


A "rire ei 1 t.—A € superin E t is 
req or yr eleotrioi nt at 5 per 
annum. See “ Official N ations to-day. 

A second assistant lecturer is wanted in the physics and 
electrical engineering department of the Blackburn Mani- 
cipal Technical School. See Official Notices " to-day. 

A lecturer in electrical engineer DE is wanted for the 
Bradford Municipal Technical College at £200 per annum. 
See “ Official Notices” to-day. 


The Northern Society of Electrical Eagineers.— 
On brin ers at the Grand Hotel, Manchester, the 
by Mr. C. E. Grove on “The Electrical Equip- 


paper 
ment of Ships of War,” read at the last meeting of the 
Institution of Electrical Engineers, was read for discussion. 


Infermation Wanted.—4A correspondent ` writes: 
“ Could I, ило valuable journal, get to know a goed 
formula for paste for a dry cell? Trusting someone will be 
kind enough to give me the information.” 


. — у 


МАС ЖА UZ — 


Vol. 48. No. 1,168, Арап, 13, 1900.] 


THE ELECTRICAL REVIEW. 629 


Lectures.—On Monday last week Mr. Leonard Andrews 
delivered a lecture, with numerous electrical experiments, at 
Hastings, in aid of the local fund for the soldiers’ and sailors’ 
families. The Mayor presided. 

A paper on “The Protection of Public Buildings from 
Lightning,” with special reference to the author's re-arrange- 
ment of the lightning conductors of St. Paul's Cathedral, 
will be read by Mr. Killingworth Hedges, M. I. O. E., at the 
Royal Institute of British Architects on April 23rd. 


Personal.— Mr. Joseph Bastick, late managing director 
of the Birmingham Carbide Company, has accepted a posi- 
tion with the United Alkali Company, Limited, at Widnes. 

Mr. Р. F. White has been appointed engineer of the 
Bangor Corporation electricity works at a salary of £150 per 
annum. 

The Glasgow Tramways Oommittee recommend the 
appointment as assistant electrical engineer of Mr. M. B. 
Field, London. He has had great rience in three-phase 
work, gained chiefly in the service of Messrs. Brown, Boveri 
and Oo, Baden, and this experience will of course be of great 
value at Glasgow. 


Municipal Electrieal Association.—The annual con- 
vention of this Association will be held at Huddersfield 
from June 20th to 28rd. Mr. A. B. Mountain is president. 


* 


CITY NOTES. 


Brockie-Pell Arc Lamp, Limited. 


Тип fourth ordinary general meeting of thi held 
Monday at the new premises, 60, Worship Street, E.O, Lord Suffeld 


t 


in our columns, the CHarnman said that at the last me 
expressed the hope that they would have a better balance-sheet this 
; and he was glad to say that hope had been fulfilled, and they 
. be followed at no distant date 
by accounts w 


presi A 
In the n of the rt, which has already a 
moving adoptio repo c Чы taie 


would be depreciation, but, at the same time, the plant, tools, and 
maintained in the fullest efficiency, and the cost 


prioes of materials, prices 
e directors had endeavoured to help the company 
fees by three-fourths, and every effort had 
uce expenditure, but in such a business as this the tech- 
expenses were heavy. These would be increased only 
trade increased. The new premises would be 
d to the business of the company, a business 
or stock and storage. They could do at least 
in the new premises as they could do at 
unsuitable. oving was a heavy matter, 
had now been done without any stoppage of work, 
be carried through. The prospects 
ae a оаа а каш was 
owing . Shrimpton. They a very hard 
Line t thay ha бишей th corer, and tho company waa ia a goed 
C They had certain difficulties 
contend with, of which у лош. he dare say, hear farther 
sooner or later. He had told 
might have to say further had, perhaps, 
on. 


„ M.P., in seconding the motion, 

third time he had been privileged to second the ado 

it was the first time he had any pleasure 

were in a different position now, compared to what 
in 12 months “о. They then had a debit balance of £1,500, 
instead of a debit, they had made £1,250 profit, which 
the working; ‘they did aot all рай together, 
е wor ; Р ther. 
one view, others had another, but all those diffi. 
now, for they were a united board and personnel, 
were a difficulty; the new ones were eminently 
their purposes. As tothe directors’ fees, they stuck to the 
because they wanted to remain as directors, but because their 
was concerned, and iig Baer try to make this company the 
success which they orazi. ieved it would be from the begin- 
. Shrimpton’s servicos as managing 
He could endorse all that the ohair- 


After a few friendly criticisms had been offered by Dr. Fagan, ` 
Mr. ВнНВІМРТОИ on several matters. At the new works they 
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.money ; (1) the issue of debsntures in 


new shares at 


of the difficulties as to cost of 


gineer, 
and heh they would not do so, as they could not forget the past 
history of the company. He was available if they required him, 
bat they had learned how to make lampe, and the technical manage- 
ment cf the business bad never been in a healthier or sounder posi- 


hence they might have to take legal proceed. again. 

The report was carried unanimously, and the Hon. R. Brougham 
having been re-elected a director, and the auditors re-elected, 

Sir Drxosm-HanTLAND proceeded to lay before the meeting в 
tions with respect to the matter of capital. He had wondered how 
Mr. врне ас to do so much with such а little 
capital. were two ways in which they might provide more 
proportion to holdings of 
shares ; (2) the re-constitution of nr so as to create fresh 
capital. After giving his own views of matter, the sug- 
gested, after conversation with Dr. Fagan, that a committee of the 
10 shareholders should meet to consider the matter, and then 
bring it later before an extraordinary meeting. 


Westminster Electric Supply Corporation. 


Wa read in some morning papers that the “ board of the Westminster 
Electric Supply on would seem to be divided against 
iteelf.” An official announcement has recently been made of the con- 
каре канш OT воч Parte C к ie зе смоет таа 


o 
accrue to those of the proprietors who took up their allotments. Two 
members of the board, however, Mr. R. W. Wallace, Q O., and Mr. 


at par to the shareholders rata to their h iaces ap A 
would allow of the allotment of, roughly ug, one share 

13, representing a bonus of, say, 15s. per share. Мегге. Wallace and 

Browne-Martin state that several shareholders in the company have 


on the ground that other well-known companies 
which have followed this principle have been eminently successfal, 
and their shares in consequence stand at exceptional premiums. 

A meeting of the company was held on Wednesday, at which Lord 
Buffield moved for the creation of 30,100 ordinary 
at £10 a share. Mr. Boulnois, M. P., seconded. Mr. Wallace then 
moved an amendment that the shares bs issued at par to shareholders. 
The amendment was carried by 27 votes to 19. A poll was demanded 
and was fixed for May 11th, Mr. Wallace protesting, as he hada large 
number of proxies. 


Folkestone Electricity Supply Company. 


Tun fourth ordinary general meeting of this company was held on 
March 31st, Alderman Spurgen presiding. The report has been 
W 

The the shareholders on the success of 


E 
| 


the undertaking. capital during the year 1899 
£21,400, increasing the total outlay of the company to over 
The оры of the oopan was only £54,000. The directors 
decided to issue £25,000 of debentures at 44 per cent., which 
hoped the shareholders would come forward and take up. They 
had an unprecedented number of applications for lights during 
year, and found they were unable to go on satisfying the de 
unless they made provision for additional new machinery and for 
the extension of the buildings. When they started they considered 
that provision for supplying 10,000 or 12,000 lights would bs suffi- 
; bat daring the last their business had 
increased by over 7,000 8 c P. lamps—from 10,089 to 17,334. D 
this year up to the present time they had put in 1,111 additi 
the demand increas- 


8 
dif 


T 


the second part of the year, so that when they told the 
shareholders that at the end of the year there were 17,834 lights on it 
must not be taken that the full revenue bad been earned from these 
ipiis. the year. More than half the total increase was puton in the 
second half of the year, and 1,500 in ied gf aber Now they were 
starting the year with 17,834, and installed 1,111 since, 
and he believed he would be near the mark in saying they 
would put in 500 lights & month for every month in the year. 


of £5 each 


„ = 
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Не showed that during the past year the number of units sold by the 
Folkestone Company was 209,931, whilst the revenue ved from 
this source was £4,156 8s. 6d., giving an a cost to the consumer 
of abont 421. per unit. He believed thet in time even this would be 
reduced. This was the first year of working, and they proposed to 
pay а 4 per cent. dividend. There was nothing ; they were 
paying an honest 4 per cent. When they raised the new debenture 
capital, and were in a position to take up all the business likely to 
come to them, he felt sure that year by year the company would go 
on increasing. One item in the report he wished especially to refer 
to; it was £2,709 16s. 6d. for installation work for consumers, on 
which a profit of only £20 16. 6d. had been brought into the year’s 
accounts. Some shareholders might think this a very little profit on 
such an ontlay, but the company were anxious to get as much 

as they could, and a great many people said they would like to bave 
the electric light, but they could not face the initial cost of the instal- 
lation into their premises. The company had, therefore, put in 
installations at practically cost price, and the £20 odd shown in the 
accounts was just a small margin of profit made. By this means they 
had gained many consumers, on the supply of light to whom they 
made a profit. The directors to offer an expression of 
appreciation to Mr. Hesketh, their engineer, and the members of the 


The motion was carried unanimously. 


Winchester Electric Light Company. | 

Tun annual meeting of this company was held at the cffüces at 
Winchester on Tuesday, April 10th, Mr. T. F. Kirby, chairman, pre- 
siding. In their report the directors stated that they wore satisfied 
with the reception of the electric light in the town, 10,000 8-o.P. 
шр having been connccted up to the end of last year, and further 
applications continued to be received. The accounts showed a 
balar ce to net revenue account, after paying all expenses, amounting 
to £328 12s. 2d., of which it was proposed to apply £202 6s. 6d. in 
payment of a dividend at the rate of 24 per cent. per annum for the 
езт, and ч write As £121 5e. 8d., the balance, in reduction of £197 
‚ 17е. 4d., the preliminary expenses. 

In moving the adoption of the report, the OHAIRMAN explained 
that that was really the first annual meeting of the company since 
the works were opened, because they ix кон over the undertaking 
from Messrs. Edmundsons on Jely 1% They were extremely 
well satisfied with the reception the electric light had obtained in 
Wirchester, and he predicted a still larger increase in customers, to 
meet which demand they had added another engine and dynamo set. 

е was adopted, and Mr. F. E. Gripper, the retiring director, 
. Ye 


Prospectus.—The London Trust Compeny, Limited, 
has this week been cffering for subscription, at par, £100,000 5 per 
cent. second d« benture stock, part of an authorised issue of £300,000 
in the Edison & Swan United Elec'ric Light Company. The reason 
for this issue was explained by Mr. Forbes at the recent mee of 
the Ediswan Company reported in our columns. The list opened on 
Monday, and closed on Thurtday, April 12th. 


The Indo-European Telegraph Company, Limited.— 
The board, after adding £25,000 to the reserve fund, have deter- 
mined, subject to audit, to rccommend the payment of a dividend for 
the six months ended December Slst, 1599, of 17s. 6d. per share, 
making with the interim dividend already paid, 6 per cent., and a 
bonus of 20s. per share, both free of income-tax, making in all 10 per 
cent. forthe year. The dividend and bonus will be payable on and 
after May 106 next. 


TRAFFIO RECEIPTS. 


[aa ` 
and Heeweed Tramroed Oompany.—The reg eg for the week 
Peaking April 7th, 1900. were £206 66. 0d.; receipts for corresponding 
riod, 1899 (Easter Holidays), £603 10s, 10d.; aggregate for balf-year to 


Fate, 42,278 18s, 5d. 

The Briste: Tramways Carriage Company, Limited.— The 

week ending April 6 were 29,788 4a, Id. corresponding 

period, Му? (Easter week) 48,567 16s, 10d.; decrease, 4 849 12s. 9d. : 

The and Boeth London Railway Oompeary,— Tbe receipts fer the wee 

red 4 ; ditto April 9th, 1859, 2976 increase, 
e tal receipts for half-year, 1900, to date, £17,319; corresponding 

riod, 1899, £15,215; increase 492,104. Miles open April Sch, 1900,83; 

April 9th, 1899, 84. 


Tbe Dover receipts fer the week ending 
April ‘th, 1900, were Os. 944.3 April Eth, 11 99. 
8214 08. 94. ; decrease, £53 19s. 114d. Total to date, 1900, £2,028 
19s. 84.; „ 1900, £2,109 19a. 9d. decrease, £81 Os. Id. 


miles run, 1900, 4,918; 1899, 


receipts for the week ending 
were as follows:—D. U. Т. Oo, horse oars, 
J Mo о cars, £5,016 63. 94.; D. B. D. Oo., electric oars, 
61,758 6s. 1d. ; total, £6,848 10s. 8d.; week last year—D. U. Т. 
Oo., horse cars, 29, 184 14s. 4d. ; ditto, electric cars, £1,268 7e. 10d. ; D. B. D. Co., 
electric cara, 21,034 16a. 2d. ; юза! (Easter week) £4,487 17s. 4d.: in 
£2,405 18.. 4d. Aggregate to date, £51,210 8s. 8d. ; aggregate to date 
year, £45,526 4s, ; increase to date, £5,684 83, 11d. The mil worked 
is 42 miles e value carina ies 18 miles Пу, 


The Liverpool Overhead Railway Compan Ahe receipes for the week ending 
April 8th, 1600, amounted to 2131 


period 
Miles of track open, 1900, 8; 1899, 8. 
4,207. Number of cars, 1900, 11; 1899, 11. 
The Dublin United Tramways Oompany.—The 
Friday, April 6th, 19 
878 7a. 10d. 


T: wae 
41.674 deorease, £857. 1899 includes Easter Monday. Total increase in 
traffics for half-year to date, £755. 
The South Staffordshire Tramways Oom 
ending April 6th, 
17е. Aggregate 


15s, 1d.; 


уз pany.—The receipts for the week 
1900, were 4678 194 7d.; April 7th, 1899, 2928 
receipts for 14 weeks, 48,505 Ва. 10d.; last year, 28, 588 


STOCKS AND SHARES. 


= Tuesday Evening. 

WrrH the holidays 20 close at hand, and general business showing no 
symptoms of improving until after Easter, a good many members 
of the Stock Excbange left town early in the week to start the 
recess. Their clients exhibited no disposition to grumble at their 
absence, and very few orders bave been execated this week, for the 
best of all reasons. " After Easter” is looked forward to as the sure 
precursor of livelier times, bat we seem to remember that similar 
Lopes on the Stock Exchange bave ere this come to nothing. While 
money remains so tight there is not likely to be any great demand 
for investment stocks and shares, and for the moment it appears 
probable that Lombard Street will keep up its rates for some time 
yet. 

The electrical supply market has been characterised by irregularity. 
Chelsea Ordinary and Metropolitans bave both been offered pretty 
freely, and City of London Preference are 10s. lower than when we 
wrote last, but Westminsters have enjoyed an active market and are 
fully à better. Under promise of their strict secrecy, we may tell 
our readers that the Westminster Electric is taking steps to increase 
its ordinary capital, but there is a differencs on the board as to 
whether the £5 shares shall be issued at par to the ordinary share- 
holders, or at £10. A meeting is to be held to-morrow to consider 
the matter. 

We are sorry to see that those outeide brokers of Victoria Street, 
Messrs. Sims, Newman & Oo., are again pushing the offer of Ordinary 
and Preference shares in the Hampstead Electric Supply Company, 
Limited. Both descriptions are unmarketable in the Stock Exchange, 
and it is no good advertisement for any company to bave its shares 
hawked about by circularising outside brokers. The latter enclose 
with their letter a list of market quotations for the shares, which is 
as inaccurate as their puffs of the Hampstead Electric Oompany are 
out of place. : 

It is decidedly interesting to learn from the just published repost of 
the Stock Exchange that during the рыб year the managers of that 
body spent £1,046 on the working expenses of the plant which supplies 
the House with the electric current. Rspairs cost another £311 
11s. 4d., and a new extension of the plant came to £1,828 odd. The 
Stock Exchange now makes its own electricity, and also supplies 
several of the adjacent buildings with the current. 

London Electrics are a weak market, acme of the shareholders 
selling apparently upon the meeting, when new capital outlay was 
foreshadowed. St. James’s retain their rise of last week, and in the 
provincial section, Bournemouth and Poole are steady at 12, and 
Oxford Electric remain unchanged at 62. 

Babcock & Wilcox, after their dramatic rise last week, bavo fallen 
back from 60 to 523. Oar argument that the smallness of the yield 
would quite counteract the reconstruction proposals, has been adopted 
by the market, and several large shareholders were not slow to take 
advantage of the rise and to clear out of their holdings. In oer 
opinion the present price is quite high enough. Other industrial 
shares are very quiet. A glance at our list on the next pages shows 
that hardly a single alteration has taken place. Orompton Debentares 
are a point better, and that is practically the sole change. Telegraph 
Manufacturing are better in tone, and a small buyer had to pay as 
much as 10§ for a few shares on Tuesday. India-Rabber and Gatta- 
Peroba shares changed bands at 218, but on the whole this depart- 
ment has remained very quiet. The fact that the Stock Exchange is 
closed from Good Friday to the following Tuesday morning quite 


stifled all speculation. 

National sbares keep dall on the now being 
made with the Government ents for telephonic 
facilities in the metropolis. No fall has taken place in the nominal 


price of the shares, bet the market are far from " anxious buyers,” as 
er! вау in the House. 

. The announcement that the District Railway would be shortly 
running a public trial train on the electric traction system failed to 
impart any strength to the Ordinary stock of the company. It now 
stands at 31, having been up to 32 and down to 28 during the 
twelvemonths. Lact year, however, the clique at one time the 
price up to 423, pertly upon rumours as to what electric traction 
would do forthe line. It will be extremely interesting to note what 
difference the new system of baulage will make. O stock- 
holders will watch the scheme with almost painfal attention. They 
have been waiting for a dividend ever since the spring of 1882, 18 


years ago. 

Again have the Anglo-American Telegraph Company stocks 
relapsed in to somnolence, losing $ cent. before doing so. 
“boom in American rails, which ted the quotations of Anglos 
to advance, is over for the time being, and now some of the bulls are 
profit snatching. Eastern О; is weak, the actual price being 
no better than 153. That pe ў ө of stcck to which we referred 
last week is still undigested, and investors have been too busy paying 
NR d pus scrip to mars to other markets. Ae 

ern graph shares, however, founfl some supporters, 

Western Telegraph have lost 3, and are now 14? middle. 


i 
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SHARE LIST OF ELECTRICAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


di Bannan done 
Present greece week 
Tague, "e April 4th, ое toh’ | April 10th, 
1900. 
= 1800. Highest.| Lowest. 
. 110,900 | African Direct Telegraph, 4 % Debe. s Ses. A 100 —104 |100 —104 as ANE 
І 25,000 Amazon ae dia вр eee eee eee eee eos eee [IIl 8 —: 4 ‚ 8 — 4 606 eee 
- 125,000 Do. 5 95 Debs., Nos. 1 to 1,250 Red. eee 85 — 90 85 =”. 90 eee eee 
27 876,620 ni cM Talog eee vus с 1 9s| 78/6 | 65 — 68 65 — 68 iss sss 
003,240 6 6 % Prel Реб шоу . 6% в % 117 —118 164—114 |1174 | 1168 
340 = erred... eee eon ooo 188. 1 Та ү Tem a 1 15 163, 144 
000 ын Telephone, 1 Nos. 1 чоо 556 ЕА ee wes ~ — 258 in 


Commercial Oa 89| . 166 176 х4168 —175 


Consolidated 'elephone ea - 
Ouba eee see ee eee ee coe . 8 н 0 9 — 10 9 — 10 
Do. 10 V Pref. eee eee ee eee ee 10 ° 19 €— 20 19 — 20 
oe eee 0 eee өөө eos eee 4 — 5 xd 4 — 5 
De. do 10 Oum. Pref oe ee coe eee 9 == 10 9 — 10 soe ose 
De. do. & Debs. * [II eee ee eee 101 — 10695 101—106 05% ecc eee 


000 | Direct West India Cable, 4j ad Deb. . ses 
тет P a3 Beg. 885 ee vee 


eee —103 100 — 108 TI eee 
- 182 —157 152 —157 166 | 162 


425 Stock ese ur 98 —101 98 —101 1004 99 
- Do: n itori. Deb. Stock Red.. ... 1x 115 = "n m че. 185 
astern Extension, Australasia, and China Telegraph ... — 6 — 16 
Do. 6 % (Aus. pe * * .. po —10 100—189 |... |... 
- — 6—4 8326 
Do. do. a 975, 4,827— 90,400 100 5 100 —108 100 — 108 TT eee 
ша th ph, м "Deb eee О 116 —120 115 —120 eee ees 
4 ort. Deb., ET ВЕ 
ЕЕЕ ЖЫ 100 —108 |100 —108 1003 
Bub.) 1—8, so] s [101 —104% 101 —1043; | ... | ... 
Pref. coe eee TII 6b TD 11 12 lli— 19 113 112 
ев 000 E eee 1 16 15$— 16 152 eee 
TM 0 10 ec * | 82 — 84 88 — 85 ies 
1% Mort. ; = E 
ptm). = E ds 100 —108 100 —109 г 
өө eee eve ee ч 10 % eee ae uo 10 Sie 0 
Limited, = р 1 ю 73,080 eee ees 006 2 4 i #06 eee 
5% Prel., Nos. 1 to 86,408 4 4 33 1 1 aes б 
ee 00 eee eee e 6 б 5 — 5 5 — 6$ jfi 53 
Oum. lst е eee ees eee 6 6 6 14 — 15 14 енир 15 14 
ро. a Deb. Stock Red. з 8$ 8j 97 —100 97 —100 974 | 972 
Oriental and fleo., Nos. 1 to 171,504, fully paid "E |6 5 1 7 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1000: 4 see 102 —106 103 —103 
Reuter's I. TT) 000 eee eoe eoe eot - eee $ e 7 == 8 T == 8 
55 Oables Trust eee soe 000 „% eee 8 * € 6 € 196 —181 126 —191 ° 
nited River Plate Telephone ses 925 an ss 6 Ce А 
Do. do. 5995 Oum. Pref. Nos. 1—16,689 8 ч— 4- si 
Е Do. do. 5 ees eee eve °з ee 108 —106 108 —106 
a] Wesi African Telegraph, 5 X 2 | 97 —100 |97 —100 | 994| 99 
West Coast of — Nos. 1—80,000 and туч . ; 1 ee 5 
ee soo 100 —108 100 —108 et ee 


Do. do. 495 Debs., 1—1,600 КУ Debs Bock Med. Sub. 


Western tad. Tos. L. Nos. 1—305,993 .. Ж „„ 14— Ша 14—16 Тер 146 
5 9 Debs. 3nd series, 1906 ... e| o |. [108 —109 [1080—10 |... |... 


Do. 
West India and Panama Telegraph ... ied g iss ses Е ^ A a ^ 1 aes 
De. de. de. 6 & Oum. 18 Pref. - 8 an iss 9,| 9i 
De. de. de. 8 Oum. 3nd Pref. eee @ eee 00 — 7 — 6 eee өөө 
Do. de. de. б % » Nos. 1 he 1,000 8 000 eee 106 2107 106 —107 eee eee 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton Elec. Lt. Sup., Ord., 101 to 19,761 6425/67 * — 8 xd 
50 000 and do. ty 8 ы Pref, eee : Ц А Và 9 * - 100 
Ф Charing Oross Strand Hlectrici u y eec eee - es 
$4,000 do. Bupply 4 % Cum. Pref. : 6 $ А % e$; 7 ты; - 
“Chelsea Hiectricity ? $ eee eee г 
100,000 Do. do. Deb. Stock Red., $$ 0 eee 108 —111 
000 | Ойу of London Electric , Oră. 40,001—100,000... | 10103 еф 4% 10—11 
40,000 5 1 to 40 1016 8 121 — 184 
400,000 Deb. 8 ui NA at £115) all paid б | 123 — 
40,000 оиу of Load "e EEST: ; Ord. 1—40,000 | 10 nl | 4% | 9b— lOjxd 0—1 
200,000 m: Deb. Bock. Prov. 6.25 (all paid) Rd eee [TIO ee eos 109 — 112 109 — 1142 
26,100 ыыр... Elec. Corp., Ord. Shares avs 356 57 43— 
110,000 | London т зны Варріу Савана, Limited, Ord.  .. 8 . ee 1 
48,050 = рсы. Š 6 * us 
3 Metropolitan lectrio u y» 1 to 62,500 eee coo ug 5 9 =m 5 
230,000 Do. шүр, Mortgage — к. .. 1114 —117 
125,000 Do. % Mort. Deb. Btook Kl. 96 — 98 
6,453 Notting Hill Blectric hting cos eee E: 14 154— 1 
81,960 | 86. James’s and Pall Mall Electric Light, e 1 T 144— 154 
30,000 Do. do. 7 % Pref., ‘90,082 to 40,080 8)— 9 
12.000 | Smithfield Market n Supply, ore et tas 2t— 22 
50,000 Do. HE Deb. "e 85 — 95 
65,000 | South London жошону Supply, Ord. - 


1% 4 — 
79,900 | Westminster Electric Во y, Ord., 101 to 80,000 — 5 12% 13% 13% 144— re 


* Subject to Founder's Shares. Quotations ea Liverpool Stock lixehangs. 
Dales otherwise pontod all shares are fully рам. 6 n 


. (.. et eue year and the Gt part ef the vent, 
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SHARE LIST OF ELEOTRICAL COMPANIES —Oontinnued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


i 


British Nlectric 
Do. do. 
do. 


88888 


киюгә 
3 


do. 
do. 


р. 


Bssxs g 


Do. 


S888 


ad 
= 
ә 


ee 


do. 


61 
n, 
855 
37,000 


Do. 


Do. 
Do. do. 
do. 


Do. 
Blmore’s Patent 


7 
4 


Do. 
do. 


Waterloo and Oity Railway, Ord. Stook 


Aluminium shares, Nos. 1—65,000 . is 
Do. 43 % 1st Mort. Deb. Btook Red. 
Traction 


City and South London Railway 


do. do. 
Blectric Construction, 1 to 112,100 ... 


Oopper D 
Greenwood & Batley, 7 $ Oum. Pref., 1 to 9,000 
нүн (W. "o a ia Works, 


Do. 
gi n 8 Ord. 
Telegraph 5 and Maintenance .. 


KAMB. 


Oum. Pref. 30,001—60, 000 
Do. Debenture Stock . 

British Electrio Works Co., Ord. EI shares, 50,001—95, 000 
t Cum. Pref., 1—50, 000 . 


Perpetual 


6% 
4} % 1st Mort. Deb. 


7 

British Insulated Wire Ord., Nos. 1 to 40,000  ... 
Cum. Pref. Nos. 1 to 27,500 . 
. Ord., 1 to 90,000 


Non-cum. 6 % Pref. „1 to 90,000 


Perp. Deb. Stock 
208 Deb. Stock Red. 


d£ 


Callender's ou Construction shares, Nos. 1—30,000 . 


5% Cum. Pref. ... 
43 


Def. 


do. Ord. shares, Now, 22,501 to 60,000 . 
aon бо; Nos. 1 to 82,098 
5%, 15% Mort. 


1st Mort. Deb. Stock Red. 
hares 


Reg. Debs., 1 C 
£100, and 901 to 11,000 of £50 Red. 
dison & Swan Utd. Hl. Lg Lgt., ' A” shares, £8 pd. I t099,361 


** A" Shares, 01—017,189 


4 % Deb. Stook Red. 

Oum. Pref., 1 to 25,000 

Perp. 1st Mort. Deb. Btook 
» 1 to 70,000 ... 


Ord. 


= odi 


Pref. 


4 
810 paid 


do, 


Deb. Bds. Nos. 1 to 1,500 Red. 1909 
Telegraph Man acturing, Ord. Nos. 1 to 30,000 


Do. ort. Deb. Stock., 
India-Rubber, dene rg and Telegraph Works 


1st Mort. Debs. 


59 Om. Prf. Nos. 1 to 30,000 K 


t Quotations on Liverpool Stock Exchange. 


* Birmingham Electrio Supply, Ordinary £5 (fully paid) 8—10. 
Brompton and Кааш ор, РА ols pebentues of £100, 105—108. 
National Electric Free Wiring, 12/6 p 9—11. 


Oldham, Ashton, pna 2799 Eleotric 1710 
. 0. : 
Smithfield Market Electric, 2—8. 


* From Birmingham Share List. 


), Ord., 17—18. 
Pref. (410 pd), 10§—11. 


| Closin " Cosin | Business done 
—— HkÀ 
I 1897. 1898. 1899. ‘Highest. | Lowest 
1/10% ^ — 3 21— 84 ле реў 
Stock .., 5 „ 88 —101 хд! 96 —10 | „„ 4 
10 . | 6% .. 17 — 18 17 18 17 
10^ aes кА —. | 1993—15; 122— 13} 134 | 122 
Stock © „ 1194 —127 xd,124 — 1277 e 
eee eee see .. 1— i— 1 TE | eee 
i6 TM > 4— PL Ск. o 
100 8 .. 99 —101 99 —101 * sai 
5 S520 J 11 — 12 ll = 14 112 | .. 
5 Фф . | 6— 6 6— 6 | 684 .. 
8| 3 I 11— 2 " 35 
216% 6% .. | %— 38 | 21— 23 | 2&| 3i 
Stock i" .. 108 —113  |108 —113 114 | .. 
Stock .. 103 —105 [103 —105 ы i: 
5 | 123%| 15 . |144— 154 | 144— 154. | 15 .. 
8 es 9 « 5— 6 6)— 6 |2. | 9 
tock Rx „ 11 116 Hi3-416 | X! 
10 EE . |104— 10} | 104— 103 10k | ... 
5 Ф . | 4— 51 | 4j— 5i — NN 
5 к} „ | S— B 6— |Р. 
Stock 137% 2495| 10%) 07 — 7 67 — 70 .. > 
10 ж „ 6 — 7 6— 7 I * 
8 31— 4 81— 4 32 93H 
acl es. ius . |98 101 |99 —102 1013 .. 
5 6 T: io E 3543-3 21] 391 
5 6 @ 6 — | Sh— 44 — 4 | 31| 3 
100| .. „„ | .. 198 —95 |96 — 95 943 | — 
2 77 d „| 22— 38 | fi— 3 24 
27 7 en 21— 8i 22,— 33 3 - 
Stock iis .. |104 —107  |104 —107 m M 
2 Боз i TT — f — ape - 
10| 7 7 . |10—11 0—1 |... SR 
5 |123 Y| 14 $15 % | 131— 144 133— l4 |... 4 
5 7 7 s — 63 — 6 | ... an 
took| 44 110 —114 110 —114 ses [ne 
10 | 10 $ 10 % 11 — 22 |31—33 | 313] .. 
100| ... кі 100 —103 |100 —103 ' .. i 
10 | 349] 84%| 34%] 88— 83 8 — 8 | .. RM 
10| 6 6 5 Ф 13 — 184 | 121— 133 Y 
12 | 15 %| 15 F 16 9/86 — 40 |36 — 40 , 36j| 838i 
100 ect [II ee 102 —]106 102 —106 | Te eee 
5 eee eee ee 94— 104 94— 103 104; 10} 
5 eee ee ees 5 xd 561— 5$ эө. eee 
100 8 Y 8 95101 —104 101 —104 | 102g 102 


t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


pager Mr and 1 Electrio Lighting, 
12—18; 1st Preference Mr qued 6 %, £5 Snares II % 1—14. 
hares 


ma 105—108. Dividend, 1899, o 


Ordinary Shares £5 (fully 
De- 


Kidderminster and District Eleotrio, Pret. (as pd.), биг 


*T. Parker, #10 (fally paid), 18. 


MARKET QUOTATIONS, Tuesday, April 10th. 
This week. | Last week. Ino. or Dee. 


. ee ee owt. 
2 „ N ee ee oe far enk 
a n Oxalie .. өө ee per owt. 
е y Bulphurie oe ee ee per owt. 
е Bal oe oe per сті. 
e Ammonia, Mariate (огуна! ee per ton 
ё н ee ee pe ен 
e ee ee 
в Бовоар pomier n WEE Berton 
а Borax Фе T T eo рег ton 
a Bensole (98°/,) о оо өө» Por gal 
= " B ld oe ve per gal, 
з арр Лл 1 8 
а " P te ee ee ре ко 
ee ee ee per 
« Melhylated Spirit SOS: 
ui $ (090 % at "m 
Q.) = ve E . per gal. 
а Potash, ehrom in casks.. per Ib. 
a n Чу . рег ton 
a Bisul ee oo per ton 
а ај of | eo ee ee рес Өч 
aW с=т= ра ка 
: " 5 ee ee per юа 
e Orystals ee ee ee per ton 
a н . Bichromate, casks oe per lb 
METALS, &o. 
Aluminium Wire, in ton lois .. ton 
Sheet, in ton lots. эе нн 
р ВаЫи'в metal i 
e Brass vir) basis per ib. 
© „ 1 vs ee per lb. 
€ „ (solid drawn) per lb. 
e basis us s lb. 
с Copper Tubes (brazed) .. .. per lb. 
d 89 » (solid drawn) es per lb | 
$ Oopper Bars (best selected) .. per ton 
Quotations supplied 
p Mon G Sor eee, 
271 Faos; Dalton & Bons. i 
e Metars, Frederick Smith а Co. 


METALS, до. (continued). 


Bank rate of discount 4 per cent. (January 25th. 1900). 


This week. Last week. Ino. or Dec. 


T g Copper Sheet .. ee .. рег ton | £87) to £80 889 dec, 
T Í » Bod vs - ee per ton | £674 to £80 &89 dee. 
oe e n  (Eleotrolytic), Bars .. per ton £85 £85 oe 
ee e " ii Sheets.. per ton £94 £94 е 
- e " " .. per ton £88 £88 eo 
. e n " Н.О. wire per lb. 10d. 10d. КЕ 
. f Ebenite Rod ee ee ee per lb. 8/- 8/- ee 
è f vn Sheet .. » ee per lb. 10 n " 
* n German Silver Wire .. .. per lh. ie 
ee h Gatte- fine es ee per lb. 8/- 8/- oe 
ee h India-rubber, fine ee per lb. 4/24 4/4 to 4/44 3d. dec. 
ee € Irom, Charcoal Sheets . „ per ton £16 £18 ais 
ee „ Pig (Cleveland warrants) per ton 77/6 77/8 3d. ino. 
ора т tied Betton 0 ee ES CEA 
ee 90 7 vy pet = - ee 
ee { „% Wire galvanised No. 8.. per ton £14 614 5 ee 
s2 f Lead, English Ingot ..  .. per ton £16 15 816176 | 2s. 6d. dec. 
oe 9 ü ea T por оп ri T 
ee n anganin 0. ee ee b * ee 
ee g Mercury * Det boule £9 12 6 £9 12 6 " 
ee 4 Mica (là original cases), small per lb. | 8d. to 9d. | 84. to 9d. D 
ee " н medium per lb. 1/9 to 2/9 1/9 to 2/9 . 
йа : hor Bronse, plain Pes ib; Ti to 1M 11 o 14 : 
ee p Phosphor rone; ae 
eo P rolled bars & Ber Ib. 1/1 to 1/4 1/1 to 1/4 vs 
ee P M" Ета str'p & sheet per lb. From 1/8 From 8 ее 
ee o Platinam ee еә oe ee per os. 48 12 £8 12 ° 
ee p Siitan B А ec: SEE gern a Pl god i is 
ee Steel, Magnet, ace’d’g to desc p. ton om v 
€ Steel, è s £58 £58 s 
" ө Tin, blook .. ..  .. . per ton 4140 to £111, 159 14% ace 
ee g IL foil ee e ө ee per 1b 1/9 1/9 ve 
А * „ wire Nos. 1 016 .. .. por lb. 179 1/9 v 
p te Anti - friction Metels— 
“White Ant” brand per ton | £40 to 870 | £40 to £70 s 
9a j Yarns, Cotton, Bin ч 0b. bundles 1 pr lb. 8 ва. zu 
d. j » Best .. per lb. 64. 64. : 
113d. Àj nw Hemp, 8 ply 10 ibs. oe per lb. MS 
ч J nun egre d Iba. per lb. - 
487 10 „ы dc. 7 Jute, 180 Ibs. ro perton £15 £1510 | 10s. dec. 
10 £89 i „ ine, Sheet (Vielle Montagne bad.) p.b.. 427 ö nett. | 497 5 nett. | 
Digi eg supplied b W 
e. India-Rubber, Gutta-Perchs, and sean doccia Lu Ashby, Limited. 
ша, Hane poe Works Oompaay, Led. ам W. T. Glover а 09а Led. 
fere & Shakepeare, Messrs. P. Ormiston & Sons. 
— паша ТЩ. ө Messrs. J Matthey & Оо. Lad. 
Messrs. Bolling & Lewe. P Zhe Phosphor Oomgeny, Led. 
( Mesum, Henry О, Yes & On, 
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ON AERIAL LOCOMOTION.” 


By HENRY WILDE, F. R. 8. 


have been made at different times to estab- 


lish relations xiu. electricity, and magnetism with 
the object principally rting from one place to 
ano through air. author referred to several 
of these endeavours, and described some experiments, made 
by himself some years ‚ on the and reactive 
force of elastic fluide w subjected to the influence of 

ty , AS well as under conditions, with 
the same object in view. These experiments conclusively that 


not sufficiently to induce him to far in this direo- 
His owever, in the solution of the 
roblem of aviation still remains unshaken. The fact that man has 
able to х6 himself C0 
eastward to and the Oontinent, and has reactied a height 


Д 
Е 
А 
E 


Leonardo da Vinci in 1500, the author emphasi a 
not yet been created sufficiently energetic to 


should have power to ascend and descend at any and at any time 
under ordinary conditions of wind and weather; (2) it should 
be able to move in any direction or remain stati above the : 


satisfy one or other of these essential conditions. 8 aeroplanes 


experiment in this light, and has eren proposed that this apparstes 
ex an even a 
shall be used as a tary p ре 


action of a parachute by a vibratory motion, produced by a motor of 
some kind, to cause the parachute to rise the action of gravity, 


instead of using it solely for the purpose of descending to 
the earth as heretofore. Several means were indicated by w 
па шоп осын MAT Па стена. When the power of 


The surface of the vate would be sufficient! large to 
a 
Бае стреле отчу Mie with safety in the event of sudden 
tes acre illustrated by an interesting series of lantern slides, 
paper was ilins an 
and evoked an animated discussion. | 


CONDENSATION NOTES. 


engineer, who has made a study of condensation, asks 
how it is that the vacuum obtained with a condensing engine will 
e water supply. Thus, in one case coming under his 
found that as the state of the steam varied, so did the 


ЕЁ 
F 


as much 


in the amount of water dripping from cylinder cocks when the cylinder 
is lubricated from what drips when it is not lubricated. 

Ina у залагаме серле ср нн cece aas d i 
revolutions per minute, the con tion in the high pressure cylinder 


lubrication a wider opening was necessary, and the t was proved 
by repeated trials. The engine would be ran for about 15 utes, 


SERTEN с oom ою ские ю , if found, would 
point to the greater loss with the unlu cylinder. 
The subjsct is one of considerable interest, and one to which 


engineers in charge might well pay attention. It is only by the 
GGW that the steam engine can be 


THE FUTURE OF ELEOTRIOCAL SUPPLY. 


Nor long Mr. Westinghouse p to distribute gas to 
sub-stations in place of actuar 2А ре di centri] Hato. nad 
transforming it at sub-stations. 

In the Engineering Magazine an attempt is made by Mr. A. D. 
Adams to compare the cost and efficiency of the two * 
first the central electrical steam-driven station, with high tension 
distribution and transformation, he finds that rotary converters and 
transformers have an efficiency of 90 and 95 per cent, and the line 
CCC 95 х 95 = 80 per 
cent. efficiency. The main generators must therefore have an output one- 
fourth greater than the kilowatts required. Taking the capacity of the 


and of the main dynamos 1'11 + ‘95? = 1:23. 
The total plant capacity is thus 
1 + 1'11 + 1:23 = 8:34 xw. to deliver 1 xw. 
The main and sub-station thus calls for a plant capacity 
transmission lines. The 


of coal per 1H P. with the best large steam plants. The gas results 


not mens, large 

1 11.8 P. has been obtained from 81 lb. and 1 B.. . from 

1 our. 

seduction of das t ird the fuel l Garteialy an Подно банова 60 um 
e engines, 
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than 
1417751 
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roducers We should incline to think they cost a 
fp and fuel, carriage, and 
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р 
This ел would abolish the central power station, and would 
into a gas-producing station, or each sub-station might 
bave its small gas acer plant. In this latter case, however, they 
more room, labour, and fuel transportation than 
station where all the gas would be produced and led by 
pes to the sub-stations. Gas mains take the placa of cables, in 


energy as against 
the 123 times of a main steam station. The labour item may be 


transmission mains, cables, or gas 
pipes. Assume а 400-н.р. sub-station, and a distance of five miles to 
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the main station or to the gas producer. Then the main generators 
will be 400 x 123 = 492 нр. capacity. The transformers, 400 x 
111 = 444 нр. at £5 per HP. for main generators, and £2 рт Е.Р. 
for transformers, their combined cost will be £8 37 H P. of delivery 
capacity to the distribution lines. Voltage being as 6,600 at the 
generating points, and the line loss 5 per cent., the cable and a tile- 
way will cost £5 per HP. delivery capacity. The total outlay for 
machinery and cables will be £13:4 per H Р. delivery capacity to the 
gu A converters at the sub-stations. | 

With gas engines to deliver 400 нр, the engines must develop 
444 нр, and at 100 cubic feet of gas per B H.P.-hour, the gas supply 
must be 44,400 cubic feet per hour at maximum load, unless there 
some capacity of storage. A pipe to deliver this will cost 413 2 per 
B.H P. delivered for distribution. 

In neither case hasthe cost of laying been included, as it may 
be considered equal in both. 

This large pip» cost would be reduced by employing better gas, 
which might be produced up to five times the capacity of the poor 
gas assumed, Comparing, however, the two systems, the first cost of 
the two is about the same, but the electrical plant has the lees 
efficiency. The combined efficiency for generators, transformers, liae 
and converters being 90 x °95 x ‘95 х ‘90 = 73 per cent., whereas the 

gas main and sub-station dynamos have a combined efficiency of 
95 х 90 = 85 per cant. Thus for equal cost the gas system delivers 
1:16 times the energy, apart from the fact that the energy produced 
coste for fuel but two-thirds that of the steam-driven system. Apart, 
however, from this hopefal view of gas power, does not the fact appear 
very prominent that within quite considerable areas it should be very 
carefully considered whether the great expense of distribution of 
high tension systems, the outlay on transformers, converters, and sub- 
atations, is not so great that equally good results might be secured by 
the more liberal use of copper in the transmission lines? In one case 
there are running machines which are not worth much when worn 
out. In the other case there is a lot of copper that is worth its cost 
whenever it is wanted to b» pulled oat. 

Moreover, the heavy outlay in copper might be obtained by loans 
at a small rate of interest, for the copper would be a permanent and 
could not be secured on ranning 


conte, ишш о у transmission 

distances to which high tension systems cannot be applied with the 
салашу of economy that can be assured on really long distance 
wor 


ECONOMY OF MECHANICAL DRAUGHT. 


Rerernine to Mr. A. L. Steavonson's article on this subject, it may 
be pointed out that he is at once wrong, according to our ideas, in 
his original assumptions. We will allow him the water consumption, 
and we may pass the 8 Ibs. evaporation per pound of coal, but we 
really cannot pass the 300 cubic feet (24 22 lbe.) of air per pound of 
fael This is a rate for very ordinary chimney draught. Even 
Rankine allows down to 18 lbs. of air for assisted draught, and Mr. 
L has secured as low as 14 lbs. with good chimney draught 


figure. This 
£72 he gives, to £48, or to a total of £433. 
however, even this figure is éxcessive. We cannot admit 
per horse-power-hour isa fair charge fans. With coal 
. at 126. ton the cost of 1 и P.-hour, пл, му, 9 Iba. of coal is not 

one-fifth of a penny. Allow even one penny, and the above 
£432 is brought down to £216. 

Аз regards cost of chimney, if Mr. Steavenson will give us full 

of a chimney that will give a good draeght to nine fall 

sizs Lancashire boilers, we should be pleased to publish the name of 
a büilder who will build such a good and sufficient for 
£1300. Its area would be something. like 50 square feet, and its 
height 200 feet at least. We do not accept Mr. Bteavenson's price 
for the chimney. It would be more like £2,600 in cases, 
and the annual cost would be £260, or more than the cost сї fan 
driving. Mr. Steavenson, however, omits two important items: one 
is the cost of fans to set against chimney cost; the other is the 
saving to be effected by fanr, which work best with coldest gases, and 
the intention of fan draught is the saving of as much as possible of 
the waste heat which now goes up the chimney to the extent of from 12 
to 25 per cent. of the total heat generated. We find from Mr. 
Steavenson’s own figare of 8 тое старого por soa of fuel, that he 
sends nearly 47 per cent. of the fuel capacity up the chimney. We 
might have added that his allowance of 1 inch water gauge at the fan 
ap rome what excessive, but we need not, perhaps, object to this 
as it implies the possibility of even thicker fires and total air. 

The коошо be got from а well designed fan draught is in fiat 
cost, aud this is very important, when there is any doubt as to the 
future, in the reduction of the air passed through the fires and in the 
reduced final temperatures possible. Tais latter economy ought to 
be very much greater than the cost of fan driving. Inthis estimate 
we have included nothing for the elasticity and certainty of operation, 
nor for the redaction of the number of boilers and of the buildin 
that is rendered possible where sudden inorcase of lcad can be t 
with by adding to the draught, and not to the number of idle 
spares, waiting with banked fires for the fog which 1arely comes, but 
may be always expected. 

Quite apart from what we fully believe to be possible in the way 
of economy, we would add that even were no economy possible on 


J. B. Atherton soared to high flights of eloquence, and credited 


е 


the lines indicated, it would often be poseible, by the use of fans in 
the initial stages of a power or lighting scheme, to await developments 
before undertaking the expense of an immovable stack, which it is eo 
easy to build too small at the outset, ever after to be a constant 
charge in its ineffectivencss. 


THE B.I.W. COMPANY'S STAFF DINNER. 


Тиш hardy annual was seen at its best at thà Adelphi Hotel, 
Liverpool, on Friday evening last when the directors, and guests 
foregathered to the number of about 120. The repast was wholly 
enjoyable, the post-prandial orations were typical of the occasion, and 
the savage breast was soothed, or at least should bave bsen, by both 
instrumental and vocal examples of the divine ant. 

After the usual loyal reference to Тһе Queen,” to whose many 
virtues the chairman, Mr. W. Marriner Brigg, alluded in eloquent 
terms, the toast of the “Electrical Iadustry” was given by 
Mr. Thos. Parker, who considered it a fitting 


pool Overhead Electric Railway, toa speech he delivered in 189°, 
and conceded that L 
than himself. Mr. Parker was unusually pessimistic, 
the backwardness of the industry t5 foolish legislation. He hoped, 
in conclusion, that wo would catch up with our rivals on the other side 
of the Atlantic. 

Mr. Ferranti responded, and in the course of an eloquent speech 
peid ample tribute to Mr. Parker's pioneer work, and to the pro- 
minent position he still occupies in the electro-technical industry. 
As to the present position of affairs he felt quite happy and comfort- 
able. He also gave testimony to the go-ahead character of the 
B. I. W. Company in its determination to get the best thing in the 
var панов т ће ois that Ра Де and аны 55 
an soun а no warning te evelop 
more cable manufacturers than the users needed. 

Alderman Snape, evidently an ardent lover of science and its 
teachers, next gave the toast of The Visitors," which afforded Sir 
W. Н. Presse the opportunity of giving the company one of his most 


recollections are always 


ment of the com 
the staff num 10. Now the шеп 
180. In 1894, 280 tons of lead and 230 tons of copper were utilised 
in the manufacture of cables; now tho figures are vely 7,500 
aud 6,000 tons, to which the speaker might have ad two Ather 
tons, and the cable sent out at the present time amounts to 18,000 
tons. The turnover of the company having increased 10 times within 
the period mentioned, was fairly indicative of the progress of the 
electrical industry which he considered to be in the best possible 

to 


. condition, and he differed wholly from Ме. Parker with regard 


legislation ha 


had any deterrent effect on progress. 
Ta acknowledg Limited,“ 


electrical 
the toast of the B. I. W. Oo., s 
W. H. Preece with y had ever 
known. Mr. Ferran 


being the best friend his com 
ti, he in 
cable at 


said, 
loast 


con there was 
wares. He concluded by expressing his 
there who had given him the company of a 
comical! lapsus linguæ of which he seemed bappily oblivious. 

Mr. Nisbet, in proposing the health of “The Directors," found ii 
difficult, after three years of the same toast, to say anything good or 
new of them. At the same time, he was careful to avoid 
bad. Taey were building a technical school ia Prescot for the better 
education of their workmen, and they treated their staff well. The 

аз nourishment was well exemplified in 
friend, Me. Bates. It was easy to perogive 
isbet’s remarks tbat the staff have somet 


ore and employés for one another is as it should be, 
doub been one of the chief causes of the present prosperity of 
the B. I. W. Oompany. The chairman, in response, made another 
allusion to Sir W. Н. Preece as the fidus Achates of the company, and 
thanked the many engineers preseat who had helped them to their 
large business by pluckily taking up what at one time was loohd 
upon as a doubtful product. 

In the final toast of The Obairmap," Mr. Jacob Atherton tried 
hard to outvie his brother, and honours may bs said to have been 
fairly divided. 

A great feature of the evening were the selections of the Haterpean 
(Ladies) Orchestra (which bas had the honour of playing before the 
Prince of Wales) and of Mr. Josef Oantor's vocal qu artet. Oer- 
tainly the piquant, graceful ovartare to Raymond,“ by Ambroise 
Thomas, one of the most famous of French musicians, without 
oe ake Gales Gil an excerpt from that immortal work 
of genius The Dancing Girl” was performed, the efforts of 
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the orchestra were quite eclipsed by the vocal talent of certain 
ir rp young bloods in the assembled company. Aud yet it is 
that England is not a musical nation ! 

Patriotism of the most fervid nature was also aroused during the 
performance of a Nautical Selection,” in which well known sea songs 
are introduced, but the “feeders” absolutely declined to be bound 
down to the time o£ the orchestra. so the general effect can be better 
imagined than described. An audible ejaculation of “ Great Scott!” 
from the immediate neighbourhood of the editor of Lightning, 

examine more carefully our programme, when we found 
the orchestra was almost wholly composed of the Soott family. 
And then that editor began to softly chortle, “ Soott's wha’ hae’ wi’ 
Atherton fed.” 

The vocal party was most excellent, and compared favourably with 
some of our metropolitan over-praised and blasé quartets. We bave 
never heard a more beautiful alto voice, nor an alto with a more 
finished method ; the bass was capital in voice and style, and the 
tenor was fall of power and passion. 

Altogether the evening from gastronomic, social, and musical 
points of view was quite enjoyable, and we congratulate the B.I.W. 
Company on a most successful gathering to celebrate a most suo- 
cessfal financial year. 


THE ELECTRIC LIGHTING OF 
ST. PETERSBURG. 


(Concluded from page 563.) 


SWITCHBOARD. 


The switchboard at this station was made by Messrs, 
Cowans, Limited, of Salford, England. 

On the left are 20 panels е 5 ie бета е 

2 on the right 20 feeder panels. 
contacts on these are made by flat-tongued plugs. 

Each alternator panel has :— - 

. 1. A system of contacts for connecting the positive of the 

alternator with the main bus bar, with the spere ber, or the 

special ooupling bar or synohroniser bar. 

2. A single-pole high tension switch, actuated by an 
Audrewe’ discriminating release in case the alternator motors 
from any cause, for example, failure of excitation current, or 
machine breakdown. 

Each feeder panel comprises :— 

1. Contacts for connecting the positive of the feeder with 
the main bus bar, spare bar, or the special (or controller) bar, 
connected with the feeder regulator (or booster). 

2. A single-pole switch and an automatic maximum cut- 
ont, which switches out if the feeder carries 50 per cent. 
more than ita normal load. 

8. A 150-amperemeter. 

The three centre panels carry the following ap 
. 1. Three voltmeters giving each the volta on 
bar, spare ditto, and the synchroniser bar. 


us. 
e main bus 


2. An amperemeter calibrated up to 2,000 amperes, and | 


which gives the total output on the main bar. 

8. For synchronisin there are two 100-volt 
incandescent lamps and voltmeters. 

The lower section of the board forms a desk, on which 
are placed the exciter ammeters and rheostat hand wheels. 
The rheostats are fixed below the switchboard gallery in a 
room on the engine room floor, through which the feeders 
are also brought up to the back of the board’ the booster is 
also in this room. 

On the desk in front of the three centre panels is the 
signal transmitter between the switchboard attendant and 
the engines; this is in two sections, one for the engines on 
the left, and the other for those on the right; there are 
receivers for each of these at each engine, reading as 
follows :—Start up, parallel, full steam, less steam, all right, 


To put a feeder in service without disturbing the rest of 
the network, it is plagged on to the controller bar. The 
booster is a transformer of the rotary type with ratios 
variable from 1 to 0 and 1 to 1; one of the windings is con- 
nected to the main bus bar, or spare bar as required, the 
other to the feeder. By a movement of rotation of the 
shuttle through 180°, the two coils, which are first in opposi- 
tion, are brought together by degrees, so that the f is 
charged little by little to 2,000 volta, and is then coupled 
direct to the main bus bar through the feeder switch. 

It is also easy, by means of the spare bus bar, to put in a 


group of feeders with a machine, oonneoted to the т bar, 
the live feeders being conneoted to the «nain bar, extra 
alternator then bein оше 

The three public m ting feeders are se ‚ but can be 
synchronised on the main load. The lighting of the station 
itself is taken from these or from the private or main load. 

The seco circuits of the last named (station lighting) 
are controlled by a switehboard in the assistants’ office, and 
consists simply of a voltmeter of 120 volts, a general 
ammeter and the switches and cut-outs for the different аго 
and incandescent circuits. | 


NETWORK.—GENERAL DESCRIPTION. 


Above has been shown the means of distribution which has 
been adopted ; the primary side of the network has a tension 
of 2,000 volts, and with the transformers at each house 
service this is brought down to 110. 

The whole of the network is composed of the feeders, dis- 
tributors, and services. The feeders are brought from the 
station direct, giving current to a group of distributors, from 
which are tapped off the house services, grou 
distributors are normally isolated one from another, во that, 
if an accident happens to one group, it does not affect 
another part of the network. The switch pillars are placed 
at convenient intervals (practically at every street corner), во 
that any line can be cnt out of or in circuit as wished. 

Below is given a table showing briefly the development of 
the netwwork :— . 

Feeders in Distributors in 


kilometres. kilometres. 
Oable laid from September 1st, 1898, to 
March 1st, 1899 ... ies "T ne 443 
Oable laid from March 1st, 1899, to Octo 
. ber15tb, 1899 ... iss а пе 79:9 
Total ss 46 1212 
Grand total, 170:2 kilometres. 
To these are added the house servioes :— | 
Number. к: 
Services laid before March 1st, 1899 .. 260 10 
Barvices laid from March Ist, 1899, to 
October 15th, 1899 ces sew ate 891 142 
Total. 63 24 2 


NoTR.—Average sizs of transformer, 5 xw. 


The grand total length of cable laid being 1944 kilo- 
metres, of which 125:1 kilometres were la/d between March 
1st, 1899, and October 15th, 1899. 

The feeders number 20 altogether, all having a section of 
60 mm.’ (for each conductor), save two, these having 
100 mm.? and 50 mm. respectively. The section of dis- 
tributors are 11, 15, 22, and 40 mm’, 


CABLES. 


The cable was manufactured by the Telegraph Manufac- 
turing Company, Limited, of Helsby, near Warrington. | 
5 does . answer to ее which 
are ordinarily requi or 2,000 volts, but were speciall 
нр етуі | because of the bad quality of the soil in H 
Petersburg, which is very marshy indeed ; and more, the fault 
on a cable during winter entails great labour, the ground being 
frozen hard a metre in depth, it being only possible to dig 
with a sledge hammer and spike. 
All cables are concentric, of which the outer condactor is 
at zero potenti 
Below is a description of the * Helsby” cable :— 
1. The inner conductors, tinned, having a high con- 
ductivity. 
2. A layer of pure Para rubber, and on top of this two 
more layers of rubber, all three being vulcanized together. 
_ 8. The outer conductors insulated exactly the same as the 
inners. | 
4. Lead sheathing covered by jute soaked in a compound 
solution. 
6. Two layers of steel armouring tape, wound both in the 
game сиса 2 — | 
6. On top o another layer of prepared jute. i 
Each cable was tested before eta the Sensi and gave 
a reading varying between 5,000 and 10,000 megohms per 
kilometre for the inner conductor, and between 2,500 and 
5,000 megohms per kilometre for the outer conductor, The 
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cables were tested again after having been laid, and were found 

to have lost practically nothing in their insulation. | 
The cables were laid directly in the ground, in trenches 

were bricks. At 


SwitcH PILLARS. 


These are 67 centimetres in height and 81 centimetres 
square, and are raised above the ground. A anot H paee 
both at the front and back. These were aleo supplied y the 
Telegraph Manufacturing Company, Li Я 

The cables are brought up from below, the outers (nega- 
tive) being each fixed to a common uninsulated bus bar, 
placed about 15 om. from the ground. Above this are five 
insulators, in which are mounted lugs and fuse contacts for 
receiving the inners of cables (positive), and their tive 
fuses. At ер of the pillar is an insulated bas bar, to 
which are bolted five copper fuse contacts. When a fuse 
(which is d in а glass tube) makes connection from а 
cable б) to the an rae bar, it supplies current to 


зии venting any arc «е 
or. g out or putting in fuses, a specially ins 
that it fta into a niche both at the top 


THE PACIFIC AND CAPE-AUSTRALIA 
CABLES, 


THE question as to the relative values to the public of the 
two cable schemes which have recently occupied a certain 
amount of attention in the press and élsewhere, cannot be 
fully understood or appreciated withont some knowledge of 
the conditions under which each of these projects has come 
into existenoe, and we , ав briefly as possible, to 
pat our readers in a position to judge for themselves by 
giving а short recapitulation of the history of each. 

For pes years it was felt in Australia and New Zealand, 
as well as 2 in England who were interested in these 
Colonies, the telegraph rates charged for inter- 
communication were excessive, that the service was none of 
the best, owing to the frequent interruptions to the cables and 
to the Australian landlines. The original cable to the north 
of Australia was laid in November, 1871, by the British 
Australian Telegraph Company» which in 1878 was absorbed 
in the Eastern Extension, China and Australasia Telegraph 
Company, during which change the capital of the new oom- 
pany was “ watered ” to a great extent. Owing to frequent 
interruptions it became necessary to duplicate the original 
Java-Port Darwin cable, which was done by the company in 
1880, but only on the condition that to put their system into 
efficient working order the Australian Governments were to 
pay to the company, for a period of 20 years, the sum of 
£32,400 per annum. 

The rate charged at that time was 108. 8d. per word from 
London to Australia, and this rate was not reduced till 
Jaly, 1886, when owing to the dimensions which were 
being assumed by the Pacific cable scheme, the rate 
was lowered to 93. 4d. pe word. In 1887, at the 
Colonial Conference held in London, it was shown that t 
advantage, not only commercial, but also strategio 
tages, would be derived by uniting Australia with Oanada 
by a cable across the Pacific which would not be subject to 
the danger of interruption iu war time, At this Conference 
it was unanimously recommended that a survey of the Pacific 
route should be at once undertaken, preparatory to the laying 
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of this cable. This survey was, however, executed in the 
most dilatory manner by the home authorities, and it ww 
3 is to say, 12 years after the 
Conference. This delay gave an opportunity to the 
nents of the Pacific cable—an opportunity of which 
were not slow to avail themselves—of spreading reporta in 
Government documents and in the Press, of the fabulom 
depths which existed in the Расібо Ocean: 12,000 fathom, 
according to Sir Charles Todd, Postmaster-General of South 
Australia. Such erroneous information could not fail to have 
an effect detrimental to the Pacific scheme, emanating sait did 
from an official souroe. An ious estimate furnished by 


yths were swept 


the interval they have served their F 

onward, at the Inter-Oolonial Conferences held in Sydney, 
Adelaide, Brisbane, and Мше үз the Pacific scheme met 
with acceptance and support. This attitude of the Colonies 
had the effect of procuring for themselves a further reduotia 
of rates to England, so that in May, 1891, the rate 
was reduced (under а guarantee in which th 
Colonies were to bear half the decrease of receipts dus to 
the reduction) from 4s. 9d. to 4s. But to quote tho words 
Re 5 b 5 

ustralasia Telegra mpany, who, 5 

44. rate, said : dor loge, however, proved to be moch 

ter than the Governments anticipated, and 
insisted on the tariff being raised in order to diminish 
loss. The tariff wes, therefore, increased to 48, 9d. on 
January Ist, 1893." 

In three years after the 48. 9d. rate was fixed the 
Colonies found themselves free from the need of paying tv 
guarantee, which in that pere had amounted to £55,489 
as the traffio had оше itself, and thus the com- 
pr a nag period were receiving tbe sme 

come as before the reduction, and the Australian Colonies 
had made an immense saving, and had been enabled to send 
double the former number of tel at abont half the 
former cost. These results were clearly due to the prospective 
competition of a Pacific cable. | 

It was not till some three years after the evidence given 
before the Pacific Cable Com in London, which proved 
that the scheme was quite practicable, that a joint agree 
ment was arrived at between H.M. Government and th 
Governments of Canada and Australasia, who entered into! 
joint partnership to carry ont the laying of the Pacific cable. 
Up ill this point the Eastern Extension Company had been 
successful in eres били Colonies into inaction by cffering 1 
reduction of rates, but it now became necessary for them to 
take stronger measures to quash the impending competition; 
this they did by ado g a portion of Sir ord 
Fleming's scheme, of which the Pacific cable is only a pert, 
by offering to lay a cable from Australia to the Cape with § 
branch to Indis, but the old bad habit still clung to them, and 
to carry this OCape-Australia cable into effect they asked for 
subsidies amounting altogether to over £100,000 per annum. 

A portion of the above total was to come from A 
in the shape of a continuance for 10 years of the 
subsidy of £32,400 paid by the Colonies, which lapse # 
the end of the current month. These subsidies being 
refused, a more insidious method of meeting competition іи 
been resorted to. The company now offers an immedbie 
reduction of rates to 4s. per word, with a prosper 
sliding scale reduction to 2s, 6d. per word; bat "e 
have already shown that the 4s, rate which they hare 
selected, may be looked on as a barrier in the WW] 
of any further reduction on а sliding scale basis The 
company further asked for rights to establish their own ool- 
lecting and distributing offices and private land wires in Ue 
Colonies. The effect of this seems to be little un 
and in some of the Colonien the anthorities kk e is 
proposal with favour, By such permission the 
will gain the advantage of being enabled to give 
canvass for customers, and make contracts with the larg? 


commercial firms for dealing with their telegrams ng 
this, as is done in England; they will probably pocket 
Australian terminal tax at 


present received by the Colonial 
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indication as to route, and in this way do much to damage 
the financial success of the Pacific cable. It has been 
clearly pointed out in Oanada and elsewhere that the 
Colonies are co-partners in the Pacific scheme, and аге 
thus debarred from making independent agreements to the 
disadvantage of those with whom they have associated 
themselves. 


THE PRODUCTION OF LIGHT BY 
ELECTRICITY AND GAS. 


By ED. О. ри SEGUNDO, A. M. Inst. O. E. 


(Continued from page 596.) 


THERE is another pu of view from which the question of 
relative cost can looked at, namely, from the point of 
view of the degree to which one’s requirements as 
illuminating effect are fulfilled. For most pu light is 
required in a particular direction, and it is immaterial to 
what extent the illuminating power exists in other direc- 
tions. This is usually effected by means of shades of various 
types, which are intended to direct or reflect the light upon 
spot where it is most wanted. In other words, one 
concerns oneself with the candle-power in one particular 
direction to the exclusion of othera. The Improved Electric 
Glow Lamp Company manufacture an electric glow lamp which 
fulfils this condition somewhat проп the searchlight prin- 


ciple. The lamp is more expensive than the ordinary t 
incandescent lamp, but if the illuminating effect in the 


direction required only is taken into account, an effective 
candle-power can be obtained, according to Dr. Hopkinson’s 
report at a mcan ошоп of 1`6 watts per candle over 
1,000 hours. Upon this basis the cost would nearly 
a h that of gas lighting from fist flame burners, being 
ам 11°54. per 1,000 candle-hours, including coat of 
renewals. 

Let us for a moment assume an efficiency for the ordinary 
5-foot gas burner that even gas engineers could not find fault 
with, and upon similar assumptions for the performance of the 
incandescent electric lamp, work out the equivalent cost of 

ucing 1,000 candle-hours by electricity, and then con- 
sider whether the cost thus arrived at is within the bounds 
of reasonable probability. 

London gas may be taken to yield 3:3 candles per foot 
when burnt in an efficient type of flat flame burner. The 
consumption of 5 cubic feet per hour should, therefore, give 
16:5 candle-hours, 

We shall run no serious risk of contradiction from fair- 
minded gas engineers if we take 15 candles as the illu- 
minating power of a 5-foot burner. | 

On this assumption, 1,000 cubic feet of gas should yield 
a. x 15 = 8,000 candle-hours at a cost of 12d. per 


1,000 candle-hours, taking the average cost of gas at 3s. per 
1,000 oubic feet. 

A 16-0. P. incandescent electric lamp by any self-respecting 
maker will not consume more than 4'5 watts per candle during 
a usefal life of 1,000 hours. 

Thus 4,500 watt-hours will correspond to the production 
of 1,000 candle-hours. 

In order to be on & with the cost of gas, light for 
light, it should be possible to obtain 4,500 watt-hours for 
12d., or at the rate of a little over 2 66d. Tu unit, from 
which, however, something should be deducted for the pro- 
adea of the cost of renewals per unit consumed in the 

mp. This may be put at 02d. per unit for a 16-с.р. lamp, 
working at an efficiency of 4'5 watts per candle, making the 
equivalent cost of electrical energy 2°46d., or, вау, 2:54. per 
unit under these particular conditions. In this comparison 
we have also purposely left out of account any consideration 


of the many great advantages of electric light in our homes . 


as compared with gas—advantages which are not merely 
sentimental, but which represent a real value in money. 


It is not difficult toanticipate the gas engineer’s comment. 
He will ват that an obsolete form of gas burner has been 
taken, and that the comparison should be made between 


hard 


Welsbach incandescent burners and electric glow lamps. 
The Incandescent Gas Company claim that the Welsbach 
burner gives a light of 60 candles, as against 15 candles in 
the old system of gas lighting, or four times the candle-power 
for an equivalent consumpton of gas. These results doi not, 
however, appear to be generally realised in practice. According 
to tests carried out by Prof. Oarlton Lambert, the 
illuminating effect of the Welsbach burner when in perfect 
condition was 46:4 candles measured by the Pentane standard, 
and the falling cff in the light emitted has been found in 
some cases to be very rapid. Of course there are mantles 
and mantles, and it would not be fair to generalise from the 
behaviour of individual mantles, but photometric tests carried 
out by the gas examiner to the County Council, and the 
experience of users of the Welsbach burner who are con- 
cerned with the determination if the d of constancy of 
the illuminating effect show that the diminution of candle- 
wer emitted with time is serious. Farther, the Welsbach, 
ike the electric glow, is extremely sensitive to variations in 
the pressure of supply, and while electric supply companies 
are improving every day in the constancy of pressure of 
supply, the same cannot be said of gas supply, as it is often 
impossible to maintain а constant gas pressure at all points 
throughout the area of supply, though, owing to the facility 
with which the gas pressure at the ordinary burner can be 
regulated by means of the tap, no serious inconvenience has 
been felt from this cause. Again, no pains have been taken in 
running gas piping in a house to ensure equal ure at 
éach burner whether all the burners are lighted, or only a 
rtion of them; hence to ensure the best results with the 
elsbach a governor is necessary, and attention has to be 
given to cleaning so that the air supply, as determined by 
the construction of the burner, should not be interfered with. 
The effect of restriction of air supply can be easily demon- 
strated by placing a finger on one of the air holes in a 
Welsbach burner ; the diminution in the illuminating effect 
caused thereby being visible to the eye. Шш 
From the results of experience it may be fairly assumed 
that the average life of a mantle in domestic use is 400 hours, 
and that the average candle-power emitted during this period 
is 40 with а. consumption of 3:4 cubic feet. Thus 400 x 40 
= 16,000 candle-bours are obtained at a cost of 


400 x 34 onbio feet of gas per hour x 86d. per 1,000 


1,000 С 
+ cost of mantle 


= 48 96 + 12d. = say 61d. or 13 = 8°84. per 1,000 candle- 


hours including renewals. 

From the calculations made above it will be seen that the 
expenditure of 4,500 watt-hours are taken to correspond to 
the production of 1,000 candle-hours ; hence if 1,000 candle- 
hours be produced by the incandescent gas light for 3 8d., 
including renewals, it would be neoessary for electrical energy 


to be obtainable at 4 5 less 14. for renewals, or under 2d. 


per unit in order to compete in the form of glow lighting on 
the basis of light for light. EE 
It may fairly be said, however, that the. glow lamp is 
the right form of eleotrio light to set чо the 
Welsbach, firstly, because except in large rooms the Welsbach 
is not a suitable light. For most domestic purposes a 
general or distributed light is required, and not so much 
units of large candle-power. oreover, owing to the 
character of the Welsbach light, it cannot be said that one 
Welsbach giving, say, 40 candles is equivalent in illuminat- 
ing effect to four electric glow =e giving 10 each. For 
some purposes it may be superior, but in general it would 
not b» considered so satisfactory for room lighting, and owing 
to the intense and concentrated light emitted by the incandee- 
cent mantle, a Welbach light is always enclosed in some form 
of shade which absorbs a good deal of light. Then the manner 
in which the light is produced is not analogous to that 
in which an electric incandescent lamp gives forth its light. 
In the case of the Welsbach, gas is t at the point at 
which light is given off, and of necessity the койшо of 
combustion in the shape of СО», and other gases must pass 
into the room, whereas nothing is burnt or consumed in the 
electric glow lamp. This is a very important difference, and 
while, of course, the degree to which produots of combustion 
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of gas make themselves felt depends upon the extent to which 
the purification of the gas is carried out at the gasworks, it 
will be conceded that the decorations of a room always suffer 
more of less where the illuminant is gas, as compared with 
electricity. 

A form of electric light, with which is more comparable 
with the incandescent gas light, is the Nernst lamp in which 
a special form of filament is used differing from that of the 
glow lamp, and not calling for any envelope. Here the con- 
zumpton of electrical energy рег 1,000 candle-houra ів 
1,500 watt-hours, and the oost of renewals practically 
nothing. In this case electrical energy supplied at 
75 — gay 23d. per unit would bring the cost, light for light, 
down to that of incandescent gas. 

The comparison of the cost of gas lighting and electric 
lighting for streeta and large whether open or closed, 
is more favourable to electric m ht at the present time. I 
вау at present because those interested in the welfare of 
gas are keenly alive to the fact that while domestic electric 
lighting is still to a certain extent а luxury when viewed 
purely from а money point of view, the electric arc light is a 
very formidable competitor in the field of public lighting. 
There can ba no question as to the very appreciable saving 
effected in the consumption of gas for street lighting when 
incandescent burners are used in the place of the ordin 
burner for equal amount of illumination, but as compa 
with arc lighting even on the basis of light for light, elec- 
tricity is oheaper. One thousand candle-hours can be produced 
by the arc light at an expenditure of 500 watt-houra, namely, 
for 34. (electrical energy being taken at 6d. per unit), which 
compares favourably with 8:84. per 1,000 candle-hours as 
calculated for incandescent gas lighting, but most electric 
supply companies charge 4d. per unit and under for electrical 
energy for public lighting which would be equivalent to 2d. 
рег 1,000 candle-hours. 

The actual cost of electricity or gas consumed per unit 
illumination is only part of the expense of lighting: In 
order to really compare the two systems of public lighting 
due regard must be had to the items of labour in cleaning 
and cost of renewals. 

The cost of carbons for aro lamps is about d. per 
1,000 candle-hours, the cost of mantle, assuming 
the life to be 400 hours on the average, would be 


10d 
RATE N or 54. per 1,000 candle-hours. 


The cost of labour for aro lighting may bs greater than 
that for incandescent gas lighting, and it would ap from 


the results of extended experience that the total cost per 
йн of arc lighting is less than that for incandescent gas 


ight for light. (бозу йй 
REVIEWS. 
“ The Practical nær” Electrical Pocket- Book for 1900. 
e a : The Technical Publishing Company, 
imi 


f co is res first issue of the oe publication, and might, 
ore, be expected to contain a large rtion of typo- 
graphical and other errors; a careful 9 of Tihe 
contents, however, reveals but few, and those of small 
moment, The index is hardly so full as might be desired, 
consisting of barely a dozen pages, though these are con- 
veniently arra all on one side of the paper. Like most 
compilations of this kind, the book begins with standard 
tables, mathematical constants, &o. e note that the 
“knot” is mis-named a “ nautical mile," whereas it is the 
nautical unit of ос mile per hour; the standard 
litre measure is said to be a cylindrical brass vessel at the 
temperature of 0° O., containing one kilogramme of distilled 
water at 4° O., but how these temperatures oan co-exist is 
not stated. A neat arrangement is adopted for ciroum- 
ference tables, bat these, as well as the tables of areas of circles, 
are unfortanately confined to binary sub-divisions ; they 
should be supplemented by similar tables in decimal form. 
Passing on to purely electrical data, we find the usual 


haziness as to power energy characteristic of “practical” 


engineers; the joule is said to be the energy expe 
work done in a circuit, when 1 watt is being devel 
second (р. 51); a watt-hour is called a watt par hour (p. 52); 


and a watt is made equal to 44} foot-pounds (p. 53). Mis- 
takes of this kind are as inexcusable as they are common: 
the misuse of the word “watt-meter” for “ watt-honr. 


meter is equally objectionable, but this error is not made in 
the book under consideration. The temperature coefficient 
for copper is given es 0:215 per cent. per degree Fah.; we 
should prefer to see a more up-to-date value mentioned for 
this im t constant, for example, that recommended by the 
Committee on Oopper Conductors, 0°00288. A useful table of 
conductors is reproduced from a well-known maker's list, 
arranged in the common-sense order of ing ares, 
instead of overlapping groups of 7%, 19's &o. A neat 
system of wiring calculation, due to Mr. J. Sayers, is er- 
plained, in terms of feet per ohm. 

On p. 73 the three-wire has dropped ont of its 
proper section into methods of wiring, among tree and dis- 
tribution board systems, and is incorrectly described м 
affording an economy of 35 per cent. of copper, whereas it 
18 saves 70 per cent. 

The insulating conduit system of wiring is dealt with at 
some length, and the use of a bare conductor inside an insa- 
lating tube, surrounded by the earthed return COnduotor, is 
spoken of as affording a prospect of meeting ordinary gw- 
pipe construction on a directly competitive price bais. 

his view is somewhat anduly optimistic, seeing that the 
cost of steel versus iron, and of the insulating tube and 
copper conductor, are all extras on the gas-pipe work, to say 
nothing of slow bends, inspection boxes, &o. 

The section on testing is well arranged, commendably 
brief and practioal. Among electricity meters the old 
form of Aron meter is described, without reference to the 
great improvements effected in this instrument. A ospital 
section on magnetism is given; the watt is, however, sub- 
stituted for the joule in the hysteresis formul on p. 116. 
Under dynamos, the magnetic pull b3tween two opposing 
surfaces is ign in terms of their area, where, in the case of 
cylinders, the projected area should be used (p. 126). A 
table of leakage coefficients appears to have dropped off p. 
129. The dynamo described by the Drs. Hopkinson in their 
classic Royal Society paper is used аз an example of 
calculations, but, of course, cannot be treated very fully 
in the space available for it; a 3 of 20 ampere- 
turns in 8,000 odd between the calculated and actual 
results is spoken of as a “margin for ion —4 
sufficiently amusing view of the range of regulation 
desirable. In the wire table in this section values are given 
for cotton covering for wires down to No. 30 B. W. G., 
the thickness of the covering being equal to or er ater 
than that of the wire in the smaller sizes. Ther 
should be dimensioned with silk covering. Numerous 
particulars are given concerning bearings, shafts, belts, 
ropes &c. A paragraph on fly-ropes for travelling 
cranes is rather ont of place in an electrical pocket- 
book, seeing that electricity is an infinitely better motive 
agent for these machines. 

A slight confusion occurs on p. 182, where it is stated that 


to com te for capacity in an alternating ourrent circuii, 
an E. M. F. leading the impressed E. M. F. by a quarter of à 


ресс must be added to the oironit. This should be an 
M.F. lagging a quarter period behind the effective BF. 
By the way, the word “effective” is used for virtual on 
р. 184. Under transformers (p. 191) a formula for eddy 
current losses in wrought-iron is given, bnt, as is commonly 
the case, the temperature correction, which greatly reduce 
the loss, is omitted. This is, perhaps, unimportant, con- 
sidering the independent way in which eddy losses differ 
from what, by calculation, they ought to be. . 

In a table of results of electric cranes а column is headed 
“ weight ” which apparently refers to height. Under ar 
lamps, the rate of consumption of carbon given applies to 
enclosed агов, though this is not stated. : 

The pooket-book winds up with a diary on sectional paper, 
combining the advantages of both features; we are rather 
dubious, however, as to the necessity of the diary. Hon 
many who possess the book make use of this? . 29924 

The book, as a whole, is very complete, dealing with 
almost all ordinary applications of electricity, and we look 
upon it as a decided gain to the field of electrical hand: 
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books; it is a worthy successor to the well-known pocket- 
book to which it forms а companion, while ita low price 
places it within the reach of all. We have no doubt but 
that it will be kept up to date, and will annually grow in 
value and completeness. 

In conclusion, we may express a hope that in future 
editions the book will be made to open in the ordinary way. 
We have used table books of both kinds for years, and we 
by fat prefer those which are bound like other books. 


- 


Indicator Diagrams. By W. W. Е. Putten. Manchester: 
The Scientific Publishing Company. 1899. 


This is a book that might better have been entitled the 
mechanics of the indicator. It contains descriptions and 
illustrations of most well-known instruments, and the 
number of these has much increased during late years. 
Reducing gears are also well described. The author speaks 
well of the Simplex instrument, which has a sort of sugar- 
tongs spring entirely outside the cylinder, and hence un- 
affected by the steam temperature to any serious extent. 
Only two continuous indicators are described, those of 
Blaisdell and of Little, nor do we see any description of the 
instrument with paper ribbon for experimental work. As to 
the Blaisdell instrament, so far as we can understand the 
description and illustration, it is practically identical with 
the first instrament invented by Ashton, bat which Ashton 
superseded with his hyperboloidal instrament, becanse of the 
uneven wear of the disc of the integrating movement, which 
will be found the same in Blaisdell's re-invention. 

The major part of the book is taken up with every manner 
of indicator diagram, chiefly faulty ones, for the purpose of 
pointing out the canses thereof. The detent gear shown on 
the Simplex indicator, for the of holding still the 
drum, thereby saving the necessity of unhooking the cord, is 
an attachment which onght to be more generally used ; 
we have found it most nseful. American indicators do not 
possess it, but it would be an invaluable attachment. 

There is a chapter on getting valves by the indicator. We 
fally agree with the author when he says that valves ought 
to be so set, but we will go further, and say they ought to be 
во designed that they can be set while the engine is 
running. There are sections on diagrams from water pumps, 
air pumps, and а chapter on gas and oil engine diagrams, 
and various miscellaneous items. The volume closes with 
tables of steam p ies and other figures. 

Young students of the steam engine and ita mechanism 


will find this book very useful to them. It sticks to ita one 
subject throughout the indicator aud does not branch out 


into questions of thermo-dynamics. It is a special work on 
а special instrament, and keeps to its text. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.— 1900. 


Compiled expressly for this journal by W. P. THoMPSOX & Co. Electrical Patent 


Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


5,009. “ An improvement in electrical (static) transformers and in the arrange 


ment of sub-stations containing them." T. ToxLiNsoN. Dated March 26th. 


5,649. Improvements in and relating to telegraphic apparatus." S. G. Brown. 


Dated March 26th. 


5,650. “Improved method and apparatus for determining the size and position 


of bodies by means of Röntgen rays." W. P. THompson, (The Voltohm Electrical 
Company, Limited.) Dated March 26th. 


5,608. “Improvements in and relating to telephonic systems.“ M. C. MENGIs 


and F. S. CHRISTENSEN. Dated March 27th. (Complete.) 


5,698. “Improvements in the method of, and means for, protecting electrical 
connections.“ J. Lax TON. Dated March 27th. (Complete.) 


5,701. “ Improvements in means for carrying or supporting electric leads or 
conductors." 5. Мок. Dated March 27th. 


5,710. Improved indicator for storage batteries." P. J. B. Tippeman. Dated 
March 27th. 


5,727. "Improvements in the electric heating of liquids and apparatus there- 
for.” J. A. G. Trupkav. Dated March 27th. (Complete.) 


5,751. "Improvements in or in connection with storage batteries." E. A. 
SPERRY. Dated March 27th. (Complete.) 


5,155. “Improvements in the manfacture of electrical insulating material." 
C. Jung, А. BRECHER, and A. KITTEL. Dated March 7th. (Complete.) 


5,778. “ Improvements in antomatic and safety subsidiary devices for controlling 
electrically propelled vehicles and the like.“ A. G. NRW. Dated March 28th. 


5,786. “Improvements in electric cables." G. H. NissETT. Dated March 28th. 


5,806. "Improvements in the regulation of dynamo-electric machines." THE 
BrittsH THomson-Hovston Company, LIAIIrED. (C. P. Steinmetz, United 
States.) Dated March 28th. (Complete.) 

5,883. "Improvements in and relating to starting, regulating, and reversing 
switches for electric motors.“ G. A. MowHR. Dated March 28th. 


5,841. “Improvements in electricity meters." М. C. CLuTTERBUCK. Dated 
March 28th, 


5,818. “ Improvements in conduits for electric tramways.” M. H. SMITH, 
Dated March 29th. (Complete.) 


5,860. “ Improvements in electrical apparatus for hoisting or other intermittent 
work.” W. H. Scorr. Dated March 29th. 


5,900. “А method of securing intermittent motion in electric switches and 
other devices." C. B. CaLLow and H. J. Eck. Dated March 29th. 


5,925. An electric lift controller.” J. G. CHILDS. Dated March 29th. 


5,928. “Improvements in telephone divided multiple board systems.” W. 
AITKEN. Dated March 30th. 


5,944. “Improvements in train lighting by electricity." B. J. Day. Dated 
March 30th. 


5,961. "Improvements in and relating to the rendering watertight the 
attachment of fittings used in electric wiring to branch cables." W. McAvLAY, 
G. A. CLARK, and J. А. McLanEN. Dated March 30th. 


5,980. “An improved plug and socket fitting for electrical circuits.” H. Bevis 
and F. W. M. Cuarman. Dated March 30th. 


6,023. "Improvements in electric bells." THE British ELECTRIC. Works 
Company, LIMITED, and B, BRANDER. Dated March 81st. (Complete.) 


6,028. “Improvements in brush-holders for dynamo-electrio machines.” 
E. W. Mix. Dated March 3lst. (Complete.) 


6,054. ‘Improvements in telegraph poles.” H. C. Jonson. Dated March 8186. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Oo., 899, High Holborn, W.C., and at Liverpool, Manchester, and Birming. 
ham, price, post free, 9d. (in stamps). 


1997. 
16,0389. “improvements in or pertaining to multiplex printing telegra e 
P. M. Justice. (HA Rowland.) Dated J sien bg 1897. Relates to prin ing te egraph 


system with a multiplex distributor working with alternating currents. Each 
complete signal consists of the modification, by inversion or omission, of two or 
more semi-cycles of the alternations of the current. The alternating impulses may 
be derived from any suitable source. The alternations are divided up into 
cycles of predetermined number, and every complete signal of the code 
adopted is complete within a cycle. Each transmitting station is provided 
with a number of branches corresponding to the number of elements of the 
cycles, and these branches are connected to a distributor by which the 
signals are transmitted to line. Various arrangements of these circuits 
are described, the preferable arrangement ing that in which the 
makes and breaks occur in local circuits and affect the alternating currents of 
the main line коп a relay, the distributing action at the r ving station 
being also accomplished by means of а relay and distributor, the 1 circuits 
of which contain the requisite number of combination relays. The transmission 
may take place either by means of a perforated tape with one or several rows 
of perforations, or by a keyboard in which all the key levers operate a number 
of contact levers in the predetermined combinations. In this instrument & 
locking lever is provided for preventing the depression of a second key before 
the signal of a previous key is completed. 53 claims. 


16,080. “1 in certain a tas to be in connection with 
the ef metals." J. B. and J. Dated July 8rd, 1897. 
This invention relates to the plating of small articles contained in a rotating 
barrel, and consists essentially in insulating the bearings of the barrel. In the 
arrangement described & cell oontains the anode plates hanging from a rod 
connected to the lead, the electrolyte and the perforated rotating barrel, within 
which the articles to be plates are put. This is carried by bearing sleeves from 
hangers and is driven by a band. The bearings are mounted on wooden ends. 
A helical conductor or cathode has one end embedded in an insulating com- 
position in one journal, while its other end passes into a metal sleeve into 
which also passes an uncovered extension of the insulated conductor, which 
enters the barrel through insulating material, placed in a hollow of the 
journal. In this case, the cathode rotates with the barrel, and the conductor is 
formed into a coil, and then passes in an inclined direction to & terminal 
placed above the liquid, working in a suspended bearing and making 
contact with brushes or contact plates forming the collection of a frame 
connected to the lead. Instead of the flexible shaft shown, а universally- 


` jointed shaft may be employed, having any known modification of Hooke's 


joint. In one form, the parts of the insulated shaft are connected by the ends 
being formed as blades at right angles to each other, and by the blades entering 
annular cross channels in а sphere or ball placed between such ends. Ina 
modification the helical cathode is secured to the hangers so that it shall not 
rotate with the barrel, in which case the return conductor is also a fixture. The 
cathode may consist of & series of metal bars arranged along the inner sides of 
the barrel so as to form a frame, the ends terminating in cross frames connected 
to the return conductor as first described. The provisional specification states 
that the cathodes are of the same metal as the anodes, and are afterwards used 
as such, or are melted down. 8 claims. 


16,078. "'improvements in writing telegraphs.” Р. A. Newton. (L. 0. 
MoPherson.) Dated July 8rd. 1897. Relates to improvements in the class of 
apparatus described in Specification No. 17,965, A. D. 1891, No. 2,696, a.D. 1898, and 

o. 10,171, a.D. 1894. The arrangements of contacts and circuits are shown on 
diagrams which are too complicated for the purposeof abridgment, 25 claims. 


15,877. “Improved means for feeding electricity to ra and similar vehicles." 
Dr. C. Cerebotan! and С. Moradelll. Patel July 8rd, 1897. Relates to electric 
railways and tramways with sectional conductors and switches operated b 
electro-magnets on the vehicle. The rails are in insulated lengths, from whic 
current is taken by the wheels and brushes. Magnets with long pole-pieces are 
carried under the vehicle, and, on being excited from a battery, pick up arma- 
tures in enclosed switch boxes, and connect the positive and negative conductors 
with the rail sections. 1 claim. 


16,879. “I ements in ani relating to plates fer secondary batteries.” 
W. J. $. Barker tarkey. Dated July 8rd, 1897. the manufacture of plates or 
electrodes, they are first subjected to a current of electricity while immersed 
in dilute sulphuric acid, and then dries in the air, these processes being repeated 
as often as necessary. 2 claims. 


16,8093. ''Improvemonts in or connected with electric batteries." А. D. Seton 
and J. L. Dobeli. Dated J uly 3rd, 1897. Relates to batteries in which the elec- 
trical energy is obtained by the consumption or combustion of carbon or car- 
bonaceous materials. The cell, preferably of iron, is mounted on a furnace and 
contains bismuth, or a combination of bismuth and lead, kept in a molten state 
by the furnace. The carbonaceous matter, which may be pieces of carbon, 
producer gas, or hydrocarbon vapours is fed into the molten metal through 
tubes, and is oxidised by the reduction of arsenates, arsenites, vanadates, 
chromates (except when lead is employed in the outer cel) manganates, 

lumbates, zincates, or & mixture of them contained in a porous vessel, pre- 
ferably specially constructed of magaesite, and the salte are reoxidised by air 
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or oxygen forced in through the pipe, which also serves as one of the connections 
of the battery. A tube is provided for the exit of carbonic acid gas. Reference 
is made to Specification No. 4,142, д.р. 1897. g claims. 


16,833. “improvements in and relating to portable electrio lampe." W. Mills. 
Dated July 5th. 1897. The invention сея of a portable electric incandescent 
lamp particularly adapted for bicycles and the like, and of a primary battery 
for use therewith. Two cells are preferably emp'oyed, united together by a 
band to which is fixed a socket for attaching the lamp to a bicycle, and having 
screws which hold in place between the two cells a rubber block, to the front 
face of which is secured another rubber block. Each cell comprises an ex- 
ternal casing, in which is screwed a hollow plug serving as a reservior fora 
supply of the electrolyte and closed by a screwed disc carrying a plug, which, 
by moving the disc,can be made to open or close the exit from the reservoir. 
Gas exits are closed by a porous sealing, which is preferably a mixture of 
carbon ard manganese peroxide. The carbon electrode is in the form of a 
hollow шч with internal longitudinal corrugations and cemented to the 
bottom of the cell, and the zinc electrode is secured to the same by the screw. 
The lamp may be screwed iato a flange on a plate, and the reflector is 
screwed on to the same flange. The plate is held between the blocks, which 
is connected by a wire battery. The other pole is connected by a wire with 
a switch consisting of a rod which is pivoted on a screw, and the upper edge 
of which is provided with a triangular portion which can be forced between the 


head of the screw and the free end of & spring, which latter makes contact with ' 


the lamp. In а modification. the switch is dispensed with, and the second 
contact is made and broken by screwing inwards or outwards the retlector in 
‘which is fixed the lamp, so that the latter bears against ог is removed from a 
fixed contact connected with the batttery. 22 claims. 


10,064. “| ente in efeotrie controllers." The British T 
Compas 
фа дын | so that by a vertical movement of the cylinder it may connect the 
motors in series or parallel, or may connect the machines to act as generators to 
supply current for braking purposes. Further, in order to save space some of 
the contacts are fitted within the cylinder. A cylinder is fitted with contacts 
of suitable grouping which engage with fixed brushes. These brushes are so 
arranged and во connected with a reversing switch that on raising tbe 
cylinder, as by the handle and cam, the desired re-arrangement of circuit is 
made. 9 claims. 


19,006. “Improvements iu incandesoent electric lampe." F. Gabriel and H. 

" git. Dated July 6th, 1897. Relates to incandescent electric lamps. The 

leading-in wires and joints are surrounded by tubes of glass or other vitrified 

substance to prevent discharges between them. The invention is specially 
applicable to high voltage lamps. 1 claim. 


18,808. реони relating to the construction ef ralis for electric гама 
and bonds t or.” S.H. Harrington. Dated July 6th, 1897. Rail bond-rails. 
In order to increase the ares of contact between the rail and the bond either 
or both of the following means are adopted. The rail is thickened locally in 
the web or elsewhere by a continuous rib or by bosses such where the bond is 
attached. The hole for receiving the bond is bored diagonally. 4 claims. 


10,080. “improvements in electrio batteries.” L.W. Pnilen. Dated July 6th, 
1897. The electrođe is made up of a mixture of finely powdered amorphous 
carbon, such as graphite or plumbago, and a compound of manganese, prefer- 
ahly the peroxide, the whole being made into a thick paste with concentrated 
sulphuric acid. A sealed battery is described in which the paste above des- 
cribed has a conducting rod fixed in it, also a porous cell, and a zine electrode 
immersed in dilute sulphuric acid. This battery acts first as a primary battery, 
and after its discharge it is charged again in the manner of an ordinary 
secondary battery. 8 claims. 


18,139. “‘Methed and apparatus for electrical fliag means of split or 
currents, more particularly applicable: to cabio transmission." С. D. Abel. 
(Le Societe industrielle des Telephones.) Dated July 7th, 1897. Consistr of a 
system of signalling for automatic, Morse, or submarine work, in which the 
cable is connected to the secondary or secondaries of a transformer or trans- 
formers and with a relay if necessary in the transmitting circuit. The local 
circuits may be either for single or double key or for automatic working, and 
are connected to the primary or primaries of the transformer or transformers so 
that the induced signalling current is followed on breaking the circuit by an 
inverse clearing current. A double key is connected to a transformer having a 
double primary coil, the two coils being in series. The transformer is provided 
with “parasitic " coils on screens which form closed circuits between the various 
coils. The core may be in the form of a ring and have primary, secondary, and 
“ parasitic" coils on two parts, or it may be straight. The relay described has 
flat narrow coils close together and a pivoted armature facing the magnets and 
playing between adjustable stops. 4 claims. 


16,220. ''imprevements in electrically Ninminated signs, advertising media, or 
the tke.” W. T. Bell. Dated July 8th, 1897. Relates to electrically illuminated 
signs, &c., in which groups of incandescent lamps arranged to form words or 
other devices are successively illuminated and extinguished. Fach lamp is 
independently connected with the main circuit through a switch, and the 
pushes of the switches are arranged beneath a jacquard cylinder, over which 
passes the chain of pattern cards, and which is reciprocated vertically by cam 
and spring mechanism, the cylinder being rotated through a quarter of a revo- 
lution after each reciprocating by means of a lever system. The depression of 
& push is preferably caused to operate a toothed wheel through one tooth, and 
the toothed wheel in turn is caused to operate switch mechanism arranged to 
open and close the lamp circuit at each alternate tooth. In this case two de- 
pressions of the jacquard cylinder are necessary for each word or device, one to 
switch the lamps “on” and the other to switch them “off.” To allow for this, 
pairs of corresponding pattern cards may be employed, or the card cylinder may 
be operated in such а manner as to bring a fresh card into position at each 
alternate movement. 7 claims. 


16,304. “improvements in olectrio tumblor switohes.” Н. С. Gover and C. F. 
Prector. Dated July 9th, 1897. Relates to tumbler switches, which are erranged 
to give a considerable distance between the conducting parts when the circuit 
is open. A two-way switch is described, in which the tumbler has a toothed 
segment gearing with a pinion on aspindle which carries the contact blades. 
The circuit is broken, on moving the tumbler to the right or the left the blades 
are thrown over to engage with the fixed contacts. A four-faced cam embraced 
by a spring is fitted on the spindle to hold the contact in either of the desired 
positions. Insulating locks or protuberances may be fitted on the base between 
the contacts, One-way switches may also be arranged to be operated by a 
toothed tumbler engaging a pinion as above. 2 claims. 


16,330. ‘improvements in mo-electrio machines.” 6. Cheffey-James and 
Н.Р. Ward. Dated July 10th, 1897. In a dynamo, motor, or moter-gencrator, the 
coils generating the magnetic field are wound on bobbins or frames, so as to 
enclose the armature, and these coils are themselves enclosed by the fixed 
magnetic parts of the field magnets, which are extended at the sides so as 
to make the machine armour-clad. The positions of the magnetic parts of the 
field magnets and armatures are coincident with the lines of force generated 
by the coils. The invention may also be applied to the construction of four- 
pole or multipolar machines. It may also be applied to existing machines by 
continuing the field magnet coils on to suitable frames or bobbins enclosing the 
armature. 3 claims. 


19,113. “im monts in or rela to winding apparatus for field telephone 
wires or the like.” L. Bolje. Dated ко, зга, 1297 A reel is mounted on an 
axle and can be rotated by & crank handle. The reel and axle are enclosed in & 
case provided with two terminal screws, one of which is insulated. 'The axle 
has a gear wheel connected to a second wheel by an endless chain. The second 
wheel is mounted on an axle having a right and left handed worm in which a 
guide fits. The guide slides on a shaft and carries rollers which receive between 
them the cable to be taken up or paid out. Externally to the cable opening in 
the case brushes are placed so as to remove any dirt. In the case of single 
cables one terminal is connected to earth ; in double cables both terminals are 
connected to line. 1 claim. 


18,118.  '' improvements in ping switohes or coupling for electric oirouits." T. Н. 
Marsh and A. Vandam. Dates August 8rd, 1897. The base or socket of & plug 


mprovem homson-Heuston 
Limited. (A.F. Macdonald.) Dated July 6th, 1897. The controller is 


switch or coupling has secured at its centre a tubular insulating piece, and 
partly surrounding it with a space between is a partial tubular piece. These 
are preferably formed in one piece. Within the insulating piece is fitted a con- 
ducting tube connected to one terminal. In the space between the insulating 
and tubular pieces is fitted a split ring contact connected to the other terminal, 
The plug is fitted with a central contact adapted to engage the piece and also а 
contact engaging the contact. The leading-in wires are lead in through slots in 
a clamping block secured by the screw cap. 2 claims. 


18,118. ‘improvements in incandescence electric тшеп Т.Н. Marsh 
and A. Vasdam. Dated August 8rd, 1897. Relates to holders for incandesoent 
lamps. Theinner part of a metal holder is protected by insulating material 
which may be part of the insulating base, or may be a detached ring of glass or 
'orcelain held between the base and a shoulder in the holder, ог may bea 
ining applied to the inside of the holder. A curved projection from the base 
separates the plunger sockets. 2 claims. 


18,120. “improvements in the manufacture and uction ef electric cables.” 
M. Edmundo. Dated August 3rd, 1897. Metal sheathing, such as lead, or inso- 
lated steel strip, is covered with a non-fibrous preservative composition, in 
order that the cable may be laid underground without further protection. A 
suitable composition is a mixture of oxidised línseed oil 10 parts, pitch 60 paris, 
French chalk 40 parts, and sulphur 8 to 8 parts; the pitch may be replaced by 
oxidired oil, the sulphur omitted, and the French chalk replaced by asbestos, 
talc, or ground cork. It may be applied by a machine similar to those used for 
applying lead sheathing. 1 claim. 


18,178. "*'1 ements in or relating to electrica] acoumulatore or 
batteries." A. Hell. Dated August 4th, 1897. The frame for supporting the 
active material consists of a series of hexagonal cells with flanged edges to 
retain the active material in the cells. Reference is made to Specification No. 
3,086, A.D. 1893. У claims. 


18,236. “improvements in connection with aro lampe." W. J. И. F. J. 
Chaplin, and 8. Jevons. Dated August 5th, 1897. Relates to ating 
mechanism for a focussing arc lamp. The carbon holders are carried by the 
ends of two cords passed over pulleys in stationary bearings, one sets of pulleys 
supporting the parts of the cords attached to the upper holder is carried by а 
spindle on anti-friction wheels. Horizontal series and shunt solenoids are 
placed at the sides of the pulleys and act on cores attached to the ends ofa 
horizontal lever. This is connected by a link to a lever having two arms with 
V-grooves which engage and lift the spindle from the friction wheels when the 
action of the series coil preponderates to strike the arc. For feeding the car- 
bons the shunt coil causes the lever to lower the spindle upon the anti-friction 
wheels so that it can rotate. In а modification the upper carbon is carried by a 
rack in engagement with a pinion on a spindle which carries two flanged wheels 
and can rotate in bearings. A series or differentially-wound coil acta through a 
core and slotted levers on rotatable discs; these carry a pin operating a lever 
and brake blocks to lift the flanged wheels with the spindle, rack and upper 
carbon, to strike the are, when the action of the series coil is sufficient. For 
feeding the carbon the brake allows the wheels and spindle to rotate in the 
bearings. The lower carbon inay be fixed or connected by cords and pulleys 
with the upper one. 2 claims. 


18,284. “A new or improved methed of high electrical resistaeces.” 
F. B. Faweett. Dated August 6th, 1897. A high resistance is made by depositing 
on clean glass a very thin film of a metallic alloy, attaching connecting wires 
by soldering, boiling in heavy mineral oil under reduced pressure for some time 
and cutting the film so that it forms a long zig-zag of the required resistance. 
The resistance is then placed in a glass vessel, the wires sealed in, and the 
vessel is filled with oil, heated under reduced pressure to remove volatile matter, 
and then sealed. Itis then heated in boiling water for some days until the 
resistance is constant. An auxiliary wire or other resistance may be added to 
adjust the resistance to the required value, and the whole mounted in a case 
with terminals, The films are deposited by supporting the glass in a high 
vacuum in metal holders between & platinum and gold wire cathode, and a 
wire anode, and passing the discharge from an induction coil until the glass 6 
partially opaque. The film is cut by a steel style, under which the glass 5 
traversed. 4 claims. 


18,280. ''improvements connected with the igaition of ges lights by means И 
electric sparks.” А. J. Urgnhart. Dated August 6th, 1897. Relates to means for 
lighting gas by electricity. A compact device for directly igniting the main 
burners of incandescent and other gas burners is formed by separating elec- 
trical conductors which respectively carry either sparking wires or the ends of 
an equivalent incandescent wire, by a sleeve of insulating material. The switch, 
&., apparatus may be of any known construction. 1 claim. 


18,364. ‘improvements in apparatus for measuring and recording electric owr- 
rente." H. Агов. Dated АЧДЫ 6th: 1897. Relates to energy meters. In & 
watt-hour meter based on those described in Specifications No. 4,472, a.D. 1881, 
and No. 8,484, A.D. 1882, an electric winding apparatus drives two independent 
clockworks, The main clockwork may consist of a wheel driving a pinion an 
wheel, which in turn drives a pinion and escapement wheel. The escapement 
wheel drives and is controlled by an anchor; this is geated by a toothed sector 
and a bevel wheel to a shaft which carries pressure coils parallel to stationary 
current coils, the rate of oscillation of the said shaft and anchor, and there- 
fore the velocity of the escapement wheel and the wheel driving it, being pro 
portional to the square root of the power supplied. Current is conveyed to 
pressure coils by weak springs having no controlling action. The 
escapement wheel drives and is controlled by a second anchor and pendulum; 
its rate is thus uniform, when going, but it is normally stopped by one of two 
pins on the second escapement wheel engaging a lever. As the main wheel 
turns, each of several studs on it displaces the said lever and allows the second 
escapement wheel to make one turn. The connected wheel thus rotates a 
definite amount also, and projections on it move a lever. This lever carries two 
wheels which, when moved, connect a wheel of the main clockwork with 80 
adjacent wheel of a counting gear for a fixed time. The number of such con 
nections of the counting gear during any time, and the amount of motion given 
to it during each connection, being each proportional to the square root of the 

ower, the motion of the counter is directly proportional to the energy supplied 
uring the time. 8 claims. 


18,416. “improvements ln or relating to electrio traction.” $. P. Thompson and 
М. Walkor. Dated August 7th, 1897. Relates to means for preventing of con: 
tacts of electrio railways and tramways on a road contact system from being 
left alive after the vehicle has passed. Auxiliary studs are connected to the 
main surface behind, and are brushed by an auxiliary skate on the vehicle and 
thereby short-circuited, so as to operate a cut-out and an indicator on the 
vehicle also, if required. In a modification the auxiliary studs are only con. 
nected to the main studs on both sides by & switch when the main switch at 
the adjacent main contact is operated. 8 claims. 


и 

18,430. ‘‘improvements in the manmufacimro of electric accumulators. 

F.Pesostto. Dated August 7th, 1897. The grids have the edges of the holes 

therein struck up into protuberances which hold the active material in place 

The lead oxides forming the active material are mixed with an ulmic compound 

such as is described in Specification No, 18,092, a.b. 1887, in order to render the 
active material porous. 2 claims. 


18,438. “improved оой! for electric Instruments.” W. Thomson, Вагов Kelvin 
Le Dated August 7th, 1897. Coils to carry strong currents are con 


. Btructed in either of two ways, to give more uniform fields and occupy less space 


than usual. In one form, for very large currents, copper tubes are divided 
helically from end to end; they are of such sizes as to fit within one another, 
with intervening insulation or air spaces; alternate tubes are cut right an 
left handed, and connected at opposite ends. In another form, a modification 
of a construction described in Specification No. 18,0354, a.D. 1888, а coil is шы 
up of radially-slit copper plates. These are tinned on one side and insulat 
with thin paper or mica on the other. They are bent somewhat and m together 
in pairs, half the tinned sides of the two plates being in contact, an each plate 
passed through the slot of the other. Such pairs are placed on & rod, p! 
together by end nuts and heated until the tinned surfaces unite. The coil thus 
formed has half as many turns as plates, and may be placed on an insulating 
tube. The plates may be circular, as shown, but are preferably rectangular, t 
provide more cooling surface. 1claim. 


TEE 


ELECTRICAL REVIEW. 


Vor. XLVI. APRIL 20, 1900. . No. 1,169. 
OONTENTS: PAGE PATENT LAW REFORM. 

Patent Law Reform ... 641 

The Electrical Equipment of Ships of War (lus) (continued) 643 

Current Specifications.—V. " 644 “THe patent law requires amendment." Such was the 

Working Expenses of Electrico and Cable Railways +. ~ 646 dictum pronounced by Mr. Ritchie at the Chamber of Com- 
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utmost care by an Official Examiner under the supervision 
of the Comptroller-General, with an ultimate appeal to the 
law officer of the Crown. Such sorutiny is exercised in 
order to ascertain whether the invention has reoeived a 
proper title, or whether the specification sufficiently describes 
the nature of the invention. All questions relating to 
novelty or utility, i. a., the very questions which concern the 
validity of the patent, are left severely alone, to be raised, it 
may be, at some future date in the course of a long and 
expensive lawsuit. 

That novelty has ever been an essential feature of a proper 
subject-matter for letters patent appears from the Statute of 
Monopolies, which provides that the privilege of granting 
monopolies is preserved to the Crown only in respect of 
matters which can be brought under the following desorip- 
tion: “ Any manner of new manufactures within this 
realm . . . which others at the ame of making such, lettera 
patent and grants shall not use.” The novelty required 
must be the novelty of all that is claimed, so that to add a 
claim for something in a specification which is not novel 
may vitiate the whole patent. In the case of Gibson v. 
Brand (1 W. P. O., 631), for instanoe, the patent had been 
taken ont for “a new or improved prooees or manufacture 
of silk and silk in combination with certain other fibrous 
substances.” In their olaim the plaintiffs said :—“ We 
restrict our claims to the eight several heads of invention 
mentioned in the early part of this specification, all of 
which we believe to be new and of great public utility.” On 
this the Cour of Common Pleas held that the plaintiffs 


642 


THE ELECTRICAL REVIEW. 


[VoL 46. No. 1,169, APRIL 20, 1900 


A——— I — ee — 


could not sustain their patent unless they showed that each 
one of the eight divisions of their process was new. 

Seeing that the question of novelty is one of considerable 
importance, it remains to consider what alteration in the 
present system will be likely to reduce the number of useless 
patents without unduly hampering those who are content to 
rely upon their own judgment as to the validity of their 
inventions. 

Patentees may be conveniently divided into three olasses ; 
(1) Those who become owners of registered patents in order 
that the term patent may be used in connection with 
inventions of which it would be difficult, if not. impossible, 
to successfully maintain the utility, novelty, or ingenuity. 
The object of such applicants is to enhance the value of some 
article of commerce, for it is a well-known fact that a threat 
of infringement at the hands of a wealthy corporation, often 
compels a so-called infringer to refrain from пвїп or manu- 
facturing a “patented” article. (2) In the second class 
may be placed the bond fide inventors who seek to protect 
an invention, of which they appreciate the true value. (3) 
The third class comprises those who take out & patent in the 
simple belief that it is novel, and who therefore believe that 
they are entitled to the benefit of the patent laws, framed, as 
they are, to encourage ingenuity and to secure to the inventor 
some substantial profit. Allowing that to use the Patent Office 
for merely commercial purposes, is in accordance with the spirit 
of the patent law, it is clear that proprietors of commercial 
patents should be placed in a different category from those 
who imagine that the right to attach the magic insignia of 
the Patent Office to their invention confers an indisputable 
right to make, use, and vend the article within the realm. 
Thus the bond fide patentee, coming forward as the 
discoverer of a really valuable invention to obtain well- 
merited protection, would find it hard to have his patent 
defeated by the decree of an official at the Patent Office to 
the effect that it was not new, or that for some other reason 
was not the proper subject matter for a patent. Any 
modification of our present system of patent law must 
safeguard the interests of such inventors. 

With regard to the third class of inventors to which we 
have alluded, the suggestion made by the President of the 
Board of Trade, namely, that the officials of the Patent 
Office, or some specially appointed official, should be prepared 
to advise the patentee as to the novelty of his invention, has 
much to commend it. In the first place, many an inventor 
would hesitate to incur the expense of a patent if it was 
made clear that his ingenuity had been forestalled. In the 
second place, no inventor could be heard to say that he had 


obtained a grant in blissful ignorance that his invention was 
no novelty. 

The fact that foreigners are practically upon an equal 
footing with British subjects in relation to the grant of 
letters patent has long been a serious grievance. Thus a 
patent granted to a British subject in his own name for an 
invention communicated to him by a foreigner, the subject 
of a State in amity with this country, is not void, although 
such patent is in truth taken ont and held by the grantee 
in trust for euch foreigner [Beard v. Egerton, 8 C.B. 97; 
15 L. J., C. P., 270; 10 Jur. 643]. Moreover, letters patent 
may be granted to an alien resident abroad for an invention 
communicated to him by another alien also resident abroad. 
[Worth's Patent, In re, 12 Ch. D. 303; 28. W. R. 329; 
see also Patents Act, 1883, Section 4]. Seeing that a 
foreigner who holds a grant of letters patent in this oountry 


has the power of granting or withholding licenses which is 


^ vested in every patentee, it is not difficult to understand the 


dangers to which this state of the law may give rise. 

It is said, indeed, that the backward state of the manu- 
facture of dye-stuff in this country is largely due to the fact 
that many of the valuable patenta for these products are held 
by foreigners who, by refusing to manufacture or grant 
licenses for the manufacture of the dyes in this country, 
manage to confine the output of aniline dyes to foreign 
factories. 

While the reform of the law relating to letters patent is 
under discussion, it may be well to advert to certain other 
serious defects which have shown themselves in recent years. 
As is well known the Board of Trade may order a patentee 
to grant licenses on such terms as it may think fit, and any 
such order may be enformed by mandamus. [See Patents 
Act, 1883, Sec. 22.] For the purposes of deciding whether 
the patentee shall grant more licenses, the Board of 
Trade appoint an assessor to hear both sides, and advise the 
Board whether the patentee should or should not be com- 
pelled to grant further facilities. The expense of the pro- 
ceedings and the unsatisfactory nature of the tribunal has 
well nigh rendered the 22nd Section of the Patents Act a 
dead letter. 

Another serious evil in connection with licenses has shown 
itself. It seems that there is nothing to prevent a patentee 
from granting a license subject to conditions compelling the 
licensee to use the invention only in connection with other 
articles manufactured by the patentee. By this means the 
patentee is enabled to sweep into the net of his monopoly 
a number of articles, and compel the licensee of his patent, 
and eventually the purchaser thereof, to buy at what may 
well be an exorbitant price, some article which has little or 
кош to do with the subject matter of the patent. 

We do not say that many cases of this kind have come 
before our notice, but the right exists nevertheless, Thus in 
the Incandescent Gas Light Company, Limited, ». Brogden 
[1899, 16 R.P.C., 179], the company were owners of two 
patents for incandescent gas mantles. Each mantle sold b 
the company was placed in a box with the following limi 
license printed upon іё :—“ The Incandescent Gas Light 
Company, Limited, in supplying the mantle contained in 
this box, grant a limited license to the purchaser to use and 
sell the same on the express condition that neither the pur- 
chaser nor any other person into whose hands the same may 
come shall use with burners sold or supplied by the company, 
and any other sale or use will amount to an infri ent of 
the company’s patent.” The company supply mantles for the 

of renewals at the nominal price of 18. 3d., subject 
to the limitations above set forth. The alleged infringe- 
ment by те gin и the sale of k mantle pied [s 
purpose of use with a gas burner, not sold or suppli 
plaintiff company. In the course his j йш Мт. 
Justice Kennedy said :—'' A patentee has a right not merely 
by sale without reserve to give an unlimited right to the 
purchaser to use, and thereby to make in effect a grant from 
which he cannot derogate, but may attach conditions, and if 
those conditions are broken then there is no li because 
it is bound up with the observance of the conditions.” Admit- 
ting for the moment that Mr. Justice Kennedy’s judgment is 
correct (for is it not a question that such a user of his grant is 
“either prejadicial or inconvenient to our subjectsin general " 
within the proviso contained in the grant?) it is readily 
apparent that the powers declared to be vested in the 
Ке are of wide extension, and capable of being used by 
im in an arbitrary manner. Suppose, for instance, the 
owner of a valuable patent, much sought after by, if not 
essential to the welfare of, the public, chooses to impose 
onerous or impossible terms upon the a The 
present law appears to provide no remedy in such a case, 
with the exception, possibly, of a petition for revocation. 
Tt is hoped that in addition to the reforms si scr by the 
President of the Board of Trade, the evils to which we have 
ventured to refer will be dealt with by the Commissioners 
and subsequently embodied in an Act to amend the law 
relating to letters patent. 
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THE ELECTRICAL EQUIPMENT OF SHIPS 
OF WAR. 


P 
(Continued from page 609.) 


Тнк problem of maintaining communication between the 
several compartments, cabins, and military positions in a 
warship is not less important than the problem of main- 
taining general illumination, but it is far lees successfully 
solved. As regards the communication between officers in 
their cabins and their subordinates and gentries, a simple 
гаса of bell signals with annunciators or “shutters ” is all 
iat is required; bat communication between the navigating 
officers on the bridge and the engine rooms, and between 
combatant officers in the conning tower and the gun and 
torpedo stations, for example, may often be of a much more 
complex and special character than can be easily given by a 
simple code of bell signals. Beyond a certain point means of 
verbal or telegraphic communication becomes necessary. 

The connections between stations are effected by four-core 
cable, the conductors being 1/16, перага insulated with 
rabber, and covered with different coloured cotton coverings 
to facilitate making and tracing connections. The electrical 
connections of a pair of instraments are given in fig. 9. 


When, as is usual, several pipes and instrumenta ooour at the 
same station, all the branching and jointing is done in ter- 
minal boxes. One bell is usually fitted common to the group, 
and one six-cell battery supplies several groups, the connec- 
tions being made through suitable ba terminal boxes. 
The whole system is watertight, and no jointing of wires is 
done outside boxes. 

It bas been usual in recent years to insulate carefully the 
tubes from the main structure of the ship, so that they shall 
not pick up sounds by condaction, and the device has been 
employed of leading the speaking tubes to about six ex- 
change stations where messages are received and transmitted, 
во that the length of tube spoken throngh between point 
and point is reduced to ће millest limits, There is much, 
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however, still remaining to be done in the solution of the 
problem of communication. 

The failure of voice tubes has given telephones their 
opportunity, the speaking qualities of the latter being prac- 
tically independent of distance. One of the best forms of 


eee 
* Condensed from a paper read by Mr. O. E. Grove at the Institu- 
tion of Electrical Engineers, April 5th, 1900. 


naval telephone, and one that is now being largely used, not 
merely by the British, but by many other navies, is Alfred 
Graham's. It is a . instrument, the transmitter 
taking the current of foar or six large agglomerate Leclanché 
cells, and operating without an induction coil. The transmitter 
is of granular type, enclosed in a watertight case. It is 
turned half round, every time the telephone is used, by the 
switch which puts the line connections from “ringing” to 
“speaking.” In spite of the large power employed there is 
no hissing. The receiver is contained in the same case. 
Telephone connections in a typical case are shown in fig. 10. 

What seems to be шш is a system of printing tele- 
graphs, the instruments being of a not too sensitive character, 


“во that they could work without giving falee signals due to 


vibration and shock, the general design of the instrument 
being somewhat after the fashion of that used by the 
Exchange Telegraph Company, printing in ordinary Roman 
letters. Sach an instrument would have a relatively slow 
speed of action, but its result would be more positive, inas- 
much as the message could be read by a person without a 
telegraphic training, and if by chance a false letter were 
rinted, it would not necessarily prevent the word from 
ing recognised. | 
It may de mentioned that steps are being taken to intro- 
duce into the Navy the “Sallivan” galvanometer for 
enabling ships at sea to speak with the land through ordinary 
submarine cables. There is some ро ct also that war- 
ships will make general use of the Marconi telegraphic 
apparatus for fleet and ship-to-shore communications. 


GUN AND ToRPEDO Work. 

^ Electricity is an indispensable adjunct to the armament of 
a man-of-war, being invariably used for discharging 
torpedoes and for firing modern breech-loading guns of all 
sizes. While all other circuits in the ship are twin wired, 
gun and torpedo circuits are now universally single wired. 

In the original paper diagrams are given of torpedo and 
gun-firing cirouits as used in connection with Elswick 
equipmente. 

Rance FINDERS, 

These are sometimes electrical. That used by the United 
States Navy, invented by Lieut. Fiske, is based upon the 
Wheatatone bridge principle. Two telescopes (fig. 11) are 


Fig. 11. 


mounted so as to move over graduated aros. In gear with 
the trains of movement are cylinders wound with resistance 
wire. When the telescopes are parallel, these resistances 
form balanced arms of a Wheatstone bridge. When the 
telescopes are trained so as to bring a distant object into 
the field of both simultaneonsly, the electrical balance is 
upset and current flows in the galvanometer to an extent de- 
pancing upon the arc of training, which is a trigonometrical 
unction of the distance of the object from the centre of the 
base line connecting the two tel sopes. The baseline should 
ba as long as possible, whence one instrument is usually 
mounted on the forward bridge, and one aft, the galvano- 
meter being in the conning tower where the firing keya are 
placed. It is necessary to know this base line with great 
accuracy, or errors creep into the range. Farther, three 
observers are necessary, who must be connected with each 
other by telephone. The method is a delicate one, and the 
difficulty of making the necessary adjustmente, taken in con- 
janotion with the difficulty of using the telephones during 
gun- firing. led, it is said, to the abandonment of the 

apparatus by the vessels engaged in the war with Spain, who 

found it easier to get the ranges by trial . : 

D 
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The range-finder used in the British Navy, and which has 
also been supplied to most foreign navies, is that of Barr and 


Fia. 12. 


Strond. It is designed for use by a single observer, but bein 
a purely о instrument, does not call for detail 
description here. 

The ranges having been found, the next step is to transmit 
them to the various gun stations. For this p Dra. 
Barr and Stroud have invented a system of “range and order 
telegraphs” for indicating simultaneously at any number of 
stations the range of а given object, together with informa- 
tion as to the guns which can be brought to bear upon it, and 
iud as to firing. The British Admiralty have them on 


ENGINE Room COMMUNICATION, 


An electric system of engine room reply telegraphs, worked 
out by Messrs. Richards & Evershed, was fitted in H. M. S. 
Howeand Narcissus in 1893, and since then in other British 
war vessels, The indicating instrumenta have the appearance 
common to mechanical telegraphs, the dials being marked to 
show the usual direction orders—“ Stop,” Slow,“ Half,“ 
and “ Fall,” *Ahead," or Astern.” The revolution of the 
indicating hand is effected by the combined operation of 
two electro-magnets (cee fig. 12) placed at right angles to 
one another, and producing between them a cross magnetic 

` field, within which lies a magnet with which the indicating 
needle is geared. The position of the needle depends solely 
on the relative strength of these two field components, 
and this depends on the ratio of the current in the two 
coils. This ratio is controlled by the “ transmitter,” which 
consists of a multiple contact switch, through which the 
ordinary 80-volt electric light circuit is connected to a pair 
of ratio arms included in the same circuit as the coils of the 
indicator ; the movement of the tranemitter, switches resist- 
ance out of one arm into the other, thus altering the relative 
value of the current strength in them, and controlling the 
movements of the indicator. An important detail is that the 
action does not depend on the absolute value of the currents 
in the indicator coils, but only upon their relative value, 80 
that a constant voltage is unnecessary. A similar indicating 
instrument, graduated in degrees, is used for showing, at the 
several navigating stations, the angle made by the rudder, the 
transmitter switch in this case being automatically worked 
from the rudder crosshead. 

A system for showing simultaneously in the bridge posi- 
tions, conning towers, and other navigating stations, the 
revolations of each set of engines, and for indicating in each 
engine room the revolutions made, not only by the set of 
engines in that room, but also by the set in the other room, 
is of great value. Such a system has been worked out by 
Signor P. Molinari, and has been adopted throughout the 
Italian Navy, and is also used on warships of other 
countries. The indicating instruments are direct reading 
in revolations per minute. They are clockwork instra- 
ments, kept in synchronism by a standard clock. This 
standard clock has a commutator within it which sends cur- 

* rent for 20 seconds into the coils of an electro-magnet in the 
indicating instruments, then breaks it for 4 seconds, 
re-establishes it for another 20 seconds, and so on. While 


this current is on, the electro-magnet holds a detent which 

allows an escapement motion to drive the indicating hand 

over the dial. Correcting currents sent 

by a revolving contact-maker driven by 

a friction wheel from the propeller 

shaft of the engine at the rate of three 

per revolution are received in separate 
electro-magnet ooils in the 

. and while the main current, controlled 

by the standard clock, is disturbed for 

the 4-second interval mentioned, the 

: correcting currents drive the indicat- 

ing needle forward or pull it backward 

according as the a rate of reyo- 

lution of the engines been leas or 

greater than that shown at the moment 

on the dial of the instrnment. A 

galvanometer tell-tale for indicating 

* ahead " or “astern” is fired in the 

bottom of the indicator and 

receives current from what is called by 

the inventor an “alternator,” driven 

vri * the 

other according as going 

ahead or astern. When no current passes at all the needle 

takes the mid position and indicates “ stop.” 


(To be continued.) 


CURRENT SPECIFICATIONS. 


V.—BIRKENHEAD TRAMWAY ELECTRIC POWER GENE- 
RATING STATION. 


SUMMARY. 


Plant Required.—Three steam dynamos for traction work. 

Output of Engine.—860 I. H P., with steam at 140 lbs, 

ressure, and working condenaing with vacuum of 24 inches 
in exhaust pipe close to engine. | 

Output of Dynamos.—409 amperes at 550 volts when 
working as compound-wound machine = 225 Kw.; 375 
amperes at 600 volta when working at same speed as simple 
shunt machine = 225 Kw. 

Speed Specsfied.— 350 revolutions per minute. 

Specified Date of Completion.—Ten months from date of 
order, or if later date, two months from completion of build- : 
ings and foundations. | 

Penalty for Late Delivery.— £40 per week or each fraction 
of a week. 

Stipulations as to Wages paid to Workmen.—None. 

Stipulations as to Removal of Foreman.— U nsatisfactory. 
See comments below. 

Arbitration.—BSatisfactory. 


This specification has been prepared by the borough eleo- 
trical engineer, Mr. William Bates, A. M. l. O. E., and affords 
anotber instance of the tendency on the part of munt 
cipal authorities to rely more and more on the advice of 
their permanent officials, and to entrust to them the oon- 
sulting work necessary in all extensions of an existing 
undertaking. : 

At the nt time, when there is so much new work in 

rospect, the outlook need not alarm the consulting engineer, 

ut the time must come, if the present prevalent practice й 
continaed, when the number of new undertakings in progree 
will be comparatively few, and the calla upon the . 
of members of the consulting profession corresponding! 
limited. 

Three 225-kw. steam dynamos are asked for, the type ol 
engine being practically limited to those designed to s 
this output at 350 revolutions per minute. We 
this plan of specifying one definite speed, und not_allowing 
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tenderers the option of offering standard designs is open 
to grave objection. If the speed mentioned happens 
to be the standard of any well-known type of plant, 
an impression is likely to be formed that there is a preference 
for that-make of plant. It is far better if a s is men- 
tioned as a limiting speed, and permission thus given for 
5 to compete on an equal basis, with standard 
of plant. 
cadences will also do well to note that at the normal 
speed of 350 revolutions the output of the dynamos may be 
either 409 amperes at 550 volta or 875 amperes at 600 volts, 
while for periods of one hour it must be capable of giving 
492 amperes at 530 volts. The maximum current to be 
allowed for in the design of the machine, is therefore 492 
amperes, and the maximum pressure 600 volts, or an output 
of 295:2 kw. 
The specification demands that detailed drawings, and also 
a number of particulars of design, shall be sent in with the 
tender. Thus Olause 67 reads :— 


The contractors shall send in along with their tender a complete set 
of drawings to a suitable scale showing the construction and leading 
dimensions of the dynamos which they prop“ se to supply; also 
a statement of the resistance of the field magnets and armature windings, 
and of the qualities of the tron employed and a description of the 
insulation used in the different parts, together with copies of the internal 
and external characteristic curves of the machines at various 


No alteration shall be made in the construction, dimensions, 


resistance, &c., of the dynamos as shown by these drawings and state- 
ments, except with the consent of the engineer in writing, and 
drawings and descriptions of all such alterations shall be sent to the 


- 


Compare this clause with the following drawn up at the 
conference between the committees of the Municipal Eleo- 
trical Association and the Electrical Plant Manufacturers’ 
Association in relation to same subject. 


The contractor shall at Ма own expense supply to the purchaser 
copies of the drawings for the 


called upon to mupply additional copies of the NOTES they shall be 


Here the rights of both contractor and purchaser are safe- 
guarded. After the contract has been awarded, the engineer 
is given all reasonable facility to enable him to satisfy him- 
self that the plant supplied. is suitable for the purpose 
required, and on the other hand, the contractor is protected 
from giving to possible non-purchasers technical and con- 
1 information which might enable others to oopy 


esigns. 
We are strongly of ороп that any demand of this 
character for detailed technical information to be sent in 
with the tender should be refused by tenderers, assurances 
being given that as soon as the contract is finally given out 
no reasonable request on the part of the engineer to the 
successful contractor for technical and constructional details 
shall be refused. 


The clauses relating to the rights of the purchasers in case 
the plant fails on test to reach the specified efficiencies are 
very stringent and, in some unfair. 

hus we read in Clause 49, in respect to the engine :— 


The Corporation, by their engineer, shall have the right to reject 
any if the mechanical efficiency shall be found, either deca 
the at the maker's works or at the subsequent test after erection 
at Birkenhead, to be less than 89 per cant. ; to reject any engine 
whose steam consumption is greater than 18 lbs. per indicated horse- 
power per hour at warter load, or whose governing is not 
with the limits specified in Clause 47. | 

In the event of such rejection, the contractors shall immediately 
remove the engine, if already erected, and shall, if the Oorporation 
ao require, supply a new engine in the place of the one so rejected, 

Should, however, the Corporation requtre the rejected engine for their 
immediate use, they shall have the right to keep it and wirk it free of all 
charge for hire until the new one to be supplied in its place shall have 
been erected, tested, and accepted. 


Similarly in Olause 71, regarding the dynamo :— 
The Corporation, by their engineer, shall have the power to reject 


any dynamo if the commercial efficiency falls below that specified in 
69, or if it fail to pass the test for rise of temperature, and 


the contractors shall, if the Oorporation so require, immediately and 
with all diligence provide a new dynamo to replace the one so 
rejected. 

he Oorporation, by their engineer, reserve to themselves the right 
of acoepting the dynamo should it have failed to pass the specified 
tests, subj ot to the following deductions :— 

A reduction of 3 per cent. on the schedule price of the dynamo for 
every 1 per cent. less than the specified efficiency of 93 5 cent. 
A deduction of £2 (two pounds) for every degree Fahrenheit riso in 
temperature beyond the specified maximum rise. 

The Corporation, by their engineer, further reserve to themselves the 
right of keeping and using a rejected dynamo free of charge watil the'one 
which 1s to replace it has been mounted, tested, and accepted. 


These clauses, read in conjunction with Nos, 20 and 22, are 
not just, for in Clause 22 we find that 


The work shall not be deemed flaished or complete until the same 
shall have been cartified in writing by the engineer to that effect. 


And in Olause 20, which deals with penalty— 


Ia default of completion within the period named, or such extended 
period as may have been granted, the contraotors shall forfeit and 
pay to the Corporation by way of liquidated and ascertained damages, 
and not by way of penalty for such non-completion, a sam of £40 
per week for each and every week or fraction of a week during which 
the work shall remain uncompleted after the expiration of the period 
named, such weekly sum to be payable on demand, or (at the option 
of the Oorporation) deducted acd retained by the Oorpofation from 
any moneys in their hands due or to become due from them to the 
contractors. 

If the contr.ctors shall fail in any of the tests, or shall not bave 
completed the work within the period specified, the Corporation shall 
be at liberty to use such part of the work as may already be delivered 
without ether taking it over or making further payment until the tests 
shall be satisfactorily complied with and the work be properly executed 
and completed. 


It will thus be seen that the Corporation reserves the right 
not only to employ plant which may be quite suitable for use 
but slightly less efficient than demanded by the specification, 
free of charge, but also it gives no undertaking that penalty 
shall not accrue during the period in which plant is in bene- 
ficial use. The contractor therefore might, if the letter of 
the specification were insisted npon, supply an engine and 
dynamo which was rejected, and then ba called upon :— 

63 To supply a new engine and dynamo. 

(5) To permit the existing plant to be used by the pur- 
chaser free of all cost while the new set was being manu- 
factured. 

(c) Pay £40 per week as penalty or fine for non-completion 
during the time the new set was being made. 

We think it would be only just either to suspend the - 


operation of the penalty clause under these circumstances, 


or to pay the contractor for the hire of the rejected set 
while in nse, a sum representing the benefit of the set 
to the Corporation, had it met all the requirements of the 


specification. 


There are two other clauses which might bear unfairly 


npon the contractor, thus in speaking of the powers of the 
engineer in Clause 9, it says :— 


The engineer shall have at all times access to tt e work, which shall 
be entirely under his control ; he may, if he deem it necessary, require 
the contractors to remove from the work any person engaged thereon 
who is in the contractors’ employ who is incompetent or misconducts 
himself, and the contractors shall forthwith comply with such 
requirement. 


The objectionable sentence being that printed in italics, 


and in the maintenance clause, No. 14, it puts the onus of 


proving that a defect is not due to faulty workmanship or 
materials upon the absent contractor, whereas it should in 
fairness be for the purchaser whose representative uses the 


pani to prove that the fault is due to some defect in the 
ant. 
й The clause reads thus: 


The contractors shall maintain and uphold the work in an efficient 
manner for 12 calendar months after its completion shall have been 
certifled in writing by the engineer, and then hand over the work ia 
& sound and perfect condition, and the contractors shall take risk of 
and be answerable for all accidents and damages to persons or things 
that may occur during the progress and until the expiration of 12 
calender months after the entire completion of the work, and shall repair 
aid make good tne same from time to time at their own cost and 
charge, and ehall indemnify the Oorporation againet any charges or 
с >вёв respacting the same, unless they can satisfy the engineer that the 
ad-fect is due to some known cause other than defect of construction, 
workmanship, and material. 
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WORKING EXPENSES OF ELECTRIC AND 
| CABLE RAILWAYS.* 


HEREWITH we present the tables of working expenses, 
receipts, &c., of the electric and cable elevated and under- 
ground railways (for which figures are available) down to 
date. As in previous years these tables show the results 
from the time of the opening of the lines, and they are of 
much interest to those concerned in the financial aspects 
of such railways. The following are the figures for 
Liverpool : — 


TABLE I.— LIVERPOOL OVERHEAD ELECTRIC RAILWAY. 
Per Train Mile— Pence. 


— — ——— MÀ — M —— a — 


чо | | | 
e | C Gene 
Half. year | po di ai | Traffic | блг. | Total 
У works, and re- expenses. taxes, expenf es. 
an powcr. | newals, | &c. 
stations. | 
53535 . | 2 
June, 1893 | 
(17 Yol os 4 00 705 436 | 151 
Dec., 1898 ... 109 403 5 32 2:48 12 92 
June, 1894 113 2 88 98 5 68 2:89 12 96 
Dec., 1894 1:22 3 25 18 5 09 2 58 12:32 
June, 1895 1 44 3 49 '21 54 3 05 13 59 
Dec., 1895 181 3 68 13 4 99 2 61 13:22 
une pee i 94 22 5 44 8 23 14:18 
ec. : 3 68 4 5 46 3°05 14 69 
Jane, 1897 18 342 д9 | 541 | 326 | 1418 
Dec., 1897 216 371 38 612 3 44 14:81 
June, 1898 189 $ 93 46 5 59 2 74 14:61 
Jue 1599. | 18. | 431 | es 829 | aye 1515 
une, sis 4 2 74 15:1 
Dec., 1899... | 129 417 27 54 2 58 1371 
TABLE II.— LIVERPOOL LINE —TorALS. 
| Per. 
Ех- | Re- 
ШЕ cent. 
i penses, ceipts f ex. | Total | Total Mil Pas- 
Half-year. train train penses anian 10 run. 8 sengers 
mile. | mile ceipts. 


June, 1893 d | £ à 
12,352 108,850 1,870,742 


4. £ 

(17 weeks) | 15°41 | 27:23 | 56:59 | 6,990 

Deo., 1893... | 1292 18 1 f 19,108 12.342 243 589 |2,475,639 
June, 1894... 1296 | 181 |716 | 14,322 20.012 265,349 2.861.487 
Deo., 1894... | 1232 19 59 62 89 | 16,137 25.675 314.472 3,641,379 
June, 1896... | 13 59 | 21°65 62.77 17 629 | 28,082 911,346 3 460,060 
Dec., 1895... 18 22 23 58 | 56°18 | 17,694 | 31.508 321.417 3.780.375 
June, 1896... 14:18 23 95 59 21 18.494 | 31,236 313,010 3739 575 
Dec., 1896... | 14:69 24 51 | 5993 | 19,654 | 32,783 320,993 3 919,134 
June, 1887... 1418 23.79 59 6 21 459 36,026 363,399 4,289,260 
Dec., 1897... 14 81 24 25 | 6107 | 22,940 37.559 371,778 4,467,490 
Jane, 1898... | 14°61 24 63 | 59 32 22.076 37,220 362.690 4 472,941 
Dec., 1898... | 14 92 26 12 5712 | 23,218 | 40,656 , 373,560 |4,894,921 
June,1899...| 151 | 23°32 | 6475 | 23,624 | 36,492 375.500 4,475,279 
Dec., 1899... | 13:71 25 42 | 53 98 | 25,007 


42,662 402,752 5,214,957 


The working expenses in Liverpool over the whole of last 
year compare not unfavourably with several previous years, 
and the company are to be congratulated on the economies 
which have made this result possible. A glance at the tables 
will show the considerable increase in the charge for locomotive 
and generating power per train mile, and that this has only 
been compensated by the saving under other heads. The 
high cost of coal and other supplies for the generating 
station during the year explains the increase ander this 
heading. The decrease in the receipts per train mile in 
the first half of the year was attributed to the extension 
of time during which workmen’s return tickets are 
available, and to a decrease in the number of first 
class ngers owing to the competition of the -ever- 
extending electric tramways. A considerable recovery took 
place in the receipts during the second half of the year, and 
this coupled with the diminution in the working expenses, 
produced a ratio of expenses to receipts of only 53 98 p.r 
cent., which is the best showing in this column sir ce the 
railway was opened, and brings the percentage down almost 
to the level of that of the Glasgow Subway. The expansion 
of the company’s business is shown by the total receipts, the 
miles run, and the paseengers carried is highly gratifying. 
Sea TTT 


* Tramway and Railway World. 


Passing on, the following are the tables for the City and 
South London line :— in 


TABLE IIIL.—CirY AND SOUTH LONDON ELECTRIC 
RAILWAx. 


Per Train Mile — Pence. 


маде, 8 | Ganni 
i ner 

Half-year. pps . fepaki ‚ Traffic charges, Total 

works, w GE and expenses. (axes, expenses. 

pa po renewals . 

8 : m | 
June, 1891... 53 906 | 5 882 : 244 | 2135 
Dec., 1891... '63 7:89 | 46 81 266 19°74 
bao S m н Dim D 

1892. 11 4 NET | 
June, 1893.. б | 648 53 | 639 06 | 165 
өс. 1893, 6 | 623 46 | 617 | 235 | 1581 
Dec, 1694. 8 6з 37 | 594 3147 | 1536 
June, 1895 56 61 45 629 ^ 267 | 1667 
Dec., 1895 ... 49 6 02 48 | 698 | 2°48 15°45 
June, 1896 ... 7 58 56 621 2 69 15 96 
: А pes dis 68 5:64 a ' ns ae ee 
ane, 1897... 59 611 5 25 : 

Dec & 1897 .. 62 588 48 | 648 2°65 15 66 : 
June, 1898 ... 76 585 66 | 608 i 272 15 92 
Dec., 1698 ... 88 5:65 58 617 | 2 67 15:88 
June, 1899 .. 79 5:85 48 6:14 2 91 16 17 
Dec., 1899... ‘67 5:85 48 6:09 | 2°75 15 84 


TaBLE TV.—City anD South Lonpon Link—Tora.s 


| 


| 
Ex- | Re- dd 
penses | ceipte cent. of Total | m Pas- 
f- year. г ех- х- otal Miles | sengers 
келш пып аи 1% re. | penses. побери. тов. carried: 
mile. | mile, ceipte. | 
a "PEL PLE 
d. | d. | | 2 £ 
June, 1891... 21:35 | 27°02 | 79°02 15,521 | 19,637 | 174.435 | 2,412,349 
Dec, 1891... 19 74 | 2575 | 76°66 | 15.616 | 20,244 | 188 666 | 2,749,055 
June, 1892.. | 19:18 | 27:33 | 7018 15,098 21,520 | 188,944 | 2,813,162 
Dec, 1892... 17 23 25 396 | 67 94 | 15,8390 | 22.653 | 214,417 | 3,217,602 
June, 1893.. 165 25 54 646 14964 23 159 217,664 3146656 
Deo., 1893... 1581 | 2444 64 68 | 14,762 22,581 | 224,101 3.093 351 
June, 1894... 15:82 256 | 61:8 | 14,990 24,295 227,363 3,383,154 
Dec., 1891... 15:86 | 25 24 | 60 86 | 14,762 | 24,253 | 230,604 | 3,275,649 
June, 1895 16 07 | 2611 | 61:55 | 15,0 24,402 | 224,259 3,113,199 
Deo., 1895 15°45 | 25 92 | 5061 | 14,639 24,654 | 227,350 | 3,172,438 
June, 1896 15 96 | 26 5 | 60°23 | 15,002 24.911 225,554 | 3,199,672 
Dec., 1896... | 15:48 | 27°25 | 56 81 14.930 | 26 282 | 231,489 | 3,368,480 
June, 1897. | 16:22 | 29 15 5564 | 15,734 | 28,260 | 232,703 3.497.810 
Deo, 1897. 15 66 | 27°63 | 5668 15.035 | 26,528 230,396 | 3,337,861 
June, 1898. | 15-92 | 281 | 5665 15,614 | 27,652 235,342 | 3,478,977 
Dec., 1898... 15 88 | 28 28 | 56:15 | 15,498 | 27 588 | 234,166 | 3,462,814 
June, 1899... . 1617 | 28 69 | 56:36 | 15,851 | 28,125 | 235,254 | 3 540,098 
Dec., 1899... 1584 | 26:87 | 58°95 | 15,968 | 27,608 | 241,973 3,442,912 
| 


The cost of fuel does not seem to have had any material 
«есь on the expenses during the past year, and the totals 
per car mile show a wonderfully even record. As to the 
receipts, the oompeny, like Liverpool, have to complain of 
increased tramway competition. In London, however, this 
does not arise from the adoption of electric traction on the 
tramways, but from the reduction to almost incredibly low 
figures of the fares charged by the London County Council. 
When the Council's tramways are worked electrically the 
competition will be still more severe. The company, how- 
ever, are now entering on a new of conditions, which 
is bound to tell a good deal in their favour. This is the 
inoreasing length of their railway. The extension from Ki 
William Street to Moorgate Street has recently been opened, 
the southern extension to Olapham is nearly ready for traffic, 
and the prolongation northwards from Moorgate Street to 
Islington is under way. When all is complete the company 
will have a through route between south and north London 
with which no tramways can com The competition for 
short distance travel south of the Thames will continue ; 
but, on the other hand, the increased length of the line has 
obliged the company to abandon the (with slight exceptions) 
uniform fare for any distance, and to adopt graded fares 
proportioned to the distance. Even now these fares are in 
some cases at least higher than those on the tramways, but, 
of course, the company offer greater speed, protection from 
disagreeable weather, and a uniform temperatare which feels 
warm in winter and cool in summer. Farther benefits will 


Vol. 46 Мо. 1,169, APRIL 20, 1900.] 


THE ELECTRICAL REVIEW. 


647 


arise from the interchange of traffic at the Bank of England 
with the Waterloo and City Railway and the Central London 
Railway. As in the case of Liverpool, the totals of receipte, 
miles run, and passengers carried were for the past year the 
highest on record. The drop in receipts during the second 
half of the year has, however, brought the percentage of ex- 
penses to receipts up to nearly 59. 

Next come the tables for the Glasgow Subway (where 
cable traction is used) : — 


TABLE V.— GLASGOW District SUBWAY. 


Per Train Mile—Pence. . 


General 


Car 

ai т h " Total 

Halt-year. snd rE Mie ° deg | gone 
new &с. 

July, 1897 74 6574 

Jan., 1898 1:22 | 7:15 

July, 1898 '94 | 718 

Jan., 1899 79 | 718 

July, 1899 99 7 68 

Jan., 1900 18 793 

Taste VI.—GLASdow LINE—TOTALS. 
Ex. | Be. | cook | 
penses ceipts | of ay. | Total. тоа | Miles |р 
Half-year. A ein pensos Canio сера. igi балып, 
mile. | mile. А | | 
d. 4. £ £ 

July, 1897 | 574 1201 47 79 | 12,205 | 25,541 510,161 4,178,215 
Jan. 1898 7 15 | 12°98 55 08 | 16,492 | 29,937 | 553,307 | 5,450,177 
July, 1898 7 18 | 14°44 | 49°72 | 16,247 | 32,682 | 543,114 | 5,779,119 
Jan., 1893 | 7:13 | 15°54 | 45 88 | 16,474 35,925 | 554,770 | 6,666,082 
July, 1899 7 68 15 78 | 48 67 | 17,520 | 35,977 | 547,083 | 6,505,221 
Jan., 190 | 793 163 | 4895 | 18,471 | 37,744 | 558,961 | 7,160,942 


The increases during the past year in some of the items of 
expenditure are largely due to higher rates of wages and 
dearer coal. The result is a considerable rise in the total 
expenses per train-mile. On the other hand, there has been 
some increase in the revenue per train-mile, though not 
enough to prevent the percentage from rising slightly above 
that for the half-year ended January, 1899. Even now, 
however, it compares favourably with the ratio of expenses 
to receipts on the Liverpool and London lines. It is 
gratifying to note that in spite of the fierce competition by 
tramways, the total р miles run, and passengers 
carried show an increase. The tramway competition is more 
effective than in Liverpool and London, because the Subway 

& ciroular route, so that the distance between given 
ints is often shorter by tramway than by railway. Henoe 
in such cases the subway does not get the benefit of its 
higher train speed, while the shorter distance on the tramway 
must also often mean a lower fare. | 
In making any comparison of the results obtained on the 
three lines, the difference of conditions which are set out in 
the following table should be borne in mind :— 


TABLE VII. 
Liverpool | City and | Giasgow 
ESSE Overhead. а Ваау. 
Number of cars in train... ie: 2 8 2 
Passenger accommodation | 
(seated) ... vs sii M 114 96 66 
Weight of train, empty ... ... | Sltons | 81 tons | 13% tons 
Weight of train, all seats 
ie лан aes eo ..| 98tons | 37 tons 18 tons 
е Rəceipts per passenger carried | 1964. 1924. 1 26d. 
Length of railway (double track) | 62 miles | Smiles | 6$ miles 
* Train mies run per double- 
track mile sbi m ..| 59,666 80,598 82,809 
* Passevgers carried per double- 
track mile bes ss ‘ae 1,059,310 


772,956 | 1,147,647 


* In last half-year. 


An attentive examination of this table in the light of the 
tables given before will yield some interesting information, 
especially as showing the wonderful work the Glasgow 


Subway is doing. If its receipts per passenger approached 
those in London and Liverpool it wonld pay very large 
dividends. Bat the fares are very low, and as the route is 
circular much of the travel is for very short distances. 
Taking wd рава of expenses to receipts in the previous 
tables, it wi 


TRACTION MOTOR SUSPENSIONS. 


By ERNEST KILBURN SOOTT, A.M.I.O.E. 


(Concluded from page 605.) 


Part II.—Ggaruess MOTORS. 
Mr. S. H. Short was one of the first to advocate the 


“ gearless motor "—that, is, the motor directly on the axles, 
An early form is shown in fig. 11, and it is. interesting to 


SHORT GEARLESS: 


LJ 
MUT qu v 


| "S T$ 
f 


notice that in this case the motor framework is suspended 
around, but not on the axle, the weight of the field castings 
being taken by fonr buffer nm In order to allow for 
relative movements of the field and the armature, the latter 
was of the flat diso pattern with Gramme winding, the poles 
being on either side, as in a Viotoria dynamo. In this way 


M 


d 

БР 
] 
| 


slight vertical movements did not matter, bat it was 
important that there should not be any end-play. The 


~ jerk at starting and stopping was taken by four sets of 
‘tangential springs attached to the armature sleeve. 
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This form was soon given up for the dram armature, 
which, of course, necessitated that the field casting should 
move with the axle. Thus we get the almost universal 


method shown in fige. 12 and 18, which are details of the 
Liverpool Overhead and the City and Waterloo Railways 


respectively. 


Althongh carried direct on the axle, the field casting is 
able to give slightly at starting, stopping, &о., by oom- 
pressing the suspension springs, which are usually provided. 

hese springs, by the way, are not always of the nus: type. 
Fig. 14, for example, shows the truck and six-pole motors 
for 5 * . locomotive, and in this 
case the springs are of the laminated or carriage type. 

Although so extensively used, this method of having four 
bearings on the axle—two for the axle boxes and zwo for the 
motor—has always gtruck the writer as being wrong in 
principle, because the actual movement of the motor field 
casting is very slight indeed, being merely that due to the 
compression of the suspension springs. It seems a pity, 
therefore, to go to the expense of two extra b2arings on the 
axle if they can be ср with, and the writer suggests 
that this may be done by the employment of cannon bearings 
as shown in fig. 15. 


In this case the motor casting does not 


| 


WH; 
LE 


\ 


2 


rest on the axle at all, but is supported on projeotions 
forming part of the axle boxes. hen an obstruction is 
met with, the axle lifts slightly, carrying with it the axle 
box and go also the motor frame, so that all the parts are 
kept in true alignment. As there is very little motion, the 
projections from the axle boxes do not require to be proper 
bearings with elaborate provision for lubrication ; they need 
be little more than supports. It should be noticed that this 
method necessitates the use of a cantilever axle, that is to 
say, the wheels must be outside the bogie truck instead of 
inside, as in figs. 12 and 13. 

It may be mentioned that this idea cannot be very well 
applied to geared motors on tramoars, because the wheel on 
the axle comes in the way of the cannon bearing at one end. 
elec reo e riri are used for driving maohinery 

miis, uling &o., the method 
however, be very easily and neatly applied, БЕ 


THE PARIS EXHIBITION. 


Pan, April 14th. 
Ir is freely stated here that political considerations have 
pushed the Government to open the Exhibition at a prema- 
ture date. The six months’ truce which has been tacitly 
agreed upon by the various political parties for the 
of ensuring success would seem to have been very gingly 
accepted i os more extreme sections, and only арон to 
eventually because of the pressing need of a public pacifica- 
tion. Naturally the journals opposed to the Government 


declare that it was the “ pitifnl need of a few more days of 
security ” which has led to the present early inauguration, 
whilst the opposing organs declare that the inauguration was 
well timed in view of the practical completion of the 
buildings. 

Be the reason what it may, it is certain that during the 
last week the work has been 


pushed forward in a really 


marvellous manner. Socaffoldings have been removed, 
decorations completed, and interiors furnished as if by 
magic, although the visitor still pays the price of immaturity 
by the plentiful collection of lime and dust upon his clothes. 
Nowhere has a greater change been effected in a few hours 
than in the immense Salle des Fétes. A week ago the 
flooring was of the nature of a huge dust-heap, to-day it has 
been converted into a comfortably appointed auditorium. 
This vast building occupies a portion of the machinery hall 
of the last exhibition, and some idea of its immensity can 
be gathered from the fact that 15,000 ns wi 

the inaugural ceremony to-day, and yet failed to fill com- 
pletely the whole of the seats of the building. 

The ceremony was of a brief but imposing character. 
On the entry of M. Loubet, the President, the orchestra and 
choir of the Oonservatoire, the bands of the Engineers of 
Versailles and the Republican Guard, under the direction of 
M. Taffanel, struck up the illaise, the immense 
audience rising and singing the national hymn. Whilst the 
President and his entourage were taking their places the 
Marche Solennelle of Massenet was played. Then 
ES Millerand, — i ker en of оте made 
the opening speech, а spee istingui у а great 
breadth of view and eloquence of expression. He laid special 
stress on the economic revolution which had been effected 
by the agents which had been employed to carry on the 
work of the world. “Steam and electricity,” he said, 
* reduced to the rôle of docile servants, have transformed the 
conditions of existence. The machine has become the 
queen of the world. Installed as master in our faotories, 


this organism of iron and steel tarns ont and re by 8 
slow and continuous invasion the workers of flesh and bone, 


who have now become his auxiliaries.” Passing on to the 
international aspect of the Exhibition, he referred to the 
ever-increasing complexity of international interests brought 
about by the new means of transport and of interoommunice- 
tion. Thanks to the railway and the telegraph, interests, 
ideas, and sentiments cross and recross upon the whole surface 
of the globe like light threads along which flies the thought 
of humanity. This beneficent complexity gives us a glimpse 
of a new era which was opened to us but y by the 
International Peace Oongress at the Hagne.” The speech 
concluded with a fine apostrophe to work as the régenerator, 
consoler, and liberator of the world, and was followed by а 
storm of applause. 

M. Loubet was greeted by energetic cries of Vive Loubet! 
and Vive la Republique! when he rose to take over the 
Exhibition formally from the Commissaire-General, M. 
Alfred Picard, and declare it open to the public. France, he 
said, did not desire merely to show to the world a collection 
of marvels or to live up to her antique renown for h 
tality. Her ambition was much higher and greater. 
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wished to add а brilliant contribution to the movement of 
concord among the peoples of the world and add a glory to 
the end of a great century. He ran lightly over the various 
sections represented, and spoke in terms of high praise and 
thanke of those Governments which had taken part in the 
work of preparation. He then formally declared the 


Exhibition open. 

Naturally we all to hear something from the 
Premier, M. Waldeck-Hourseau, but whether he deemed his 
published and placarded h sufficient, or whether it is 


true as stated that he “draped himself in his dignity” 
because his name had been accidentally omitted from the 
ү programme, it is impossible to say. Suffice it to say 

e did not speak. 

The orchestra and choirs then sang Saint-Saëns hymn to 
Victor Hugo, and Played the heroic march of Theodore 
Dubois. As the President and party left the Salle, passing 
through lines of Republican and chasseurs, the 
audience and choirs sang the Marseillaise," accompanied by 
the whole orchestra. The Presidential party then formed a 
procession, and passing cain the Palace of Electricity 
and along the whole length of the Champs de Mars embarked 
at the Pont d’Jena upon the specially-equipped boats which 
were there waiting. 

We were then allowed to visit the Exhibition of the 
M portion, of which I will speak in a subsequent 

C. H. G. 


(To be continued.) 


THE "PARTRIDGE" HIGH TENSION 
SAFETY DEVICE. 


A SHORT time ago we were enabled, by the oourtesy of Mr. 
G. W. Partridge, chief ineer to the London Electric 
Supply Corporation, Limited, to inspect and to see in opera- 
tion an a tus which he has devised for the protection of 
extra high pressure concentric mains. 


FIG. l.—" Panraipas” Нон Tension Barets Dx wen. 


. , As is well known, when long mains of this description are 
suddenly connected to, or disconnéobed from, a 8 


working at what is now generally styled “extra high pressure, 
i. e., over, say, 3,000 volts, violent surgings are set up in the 
condactors, the potential difference rising far above the 
normal, and causing excessive stresses to be thrown on 
the dielectric. These phenomena can be avoided when 
switching in or out by the use of euch apparatus as the 
" mains discharger," slso devised by Mr. Partridge, of 
which we gave a description in our article on the Willesden 
generating station; but the circuits are liable to be opened 
by the blowing of a fuse, or by various other causes, which 
cannot be prevented from operating. The admirable little 
instrument which Mr. Partridge has got out to stand sentinel 
over the cables, absolutely prevents undue rise of pressure by 
offering a short air-gap over which the electric charge 


Fia. 2.—DrAGBAM. 


can leap, and then suddenly increasing the length of 
the path in air until the resulting aro is broken. A reference 
to fig. 1, à photograph of the original, and fig. 2, a diagram 
oe the path of the current, will make the action 
clear. | 

The inner conductor, 1 c, it will be observed, is connected 
with an insulated metal ball, and with nothing else at all. 
Opposite this ball is a similar one, carried on a screw stem, 
by means of which the gap, d, between the balls can be 
adjusted from outside. Connected with the second ball is 
an insulated brass rod which is prolonged into a curved 
horn outeide the closed box; a corresponding horn makes 
with this the well-known diverging horn “lightning 
arrester” type of arc-breaker, originally used by Elihu 
Thomson, and widely employed on the Continent in oon- 
nection with overhead electric lines. A pivoted arm is 
arranged so as to normally short circuit the two horns, and is 
linked to an armature hanging in a solenoid, which is con- 
nected between the “arrester” and the earthed outer conductor 
o c in series with a non-inductive resistance nx. 

The air-gap, d, is adjusted for any predetermined rise of 
pressure. hen the set limit is exceeded, a spark crosses the 
gap, and a discharge ocours between the inner and outer 
condactors threugh the short-circuited arc-breaker, solenoid, 
and non-inductive resistance. 

The solenoid instantly pulls up the arm until it strikes a 
“kink " in the adjacent horn, leaving a wide air-gap in the 
path of the discharge; the upward current of air heated by 
the resultant arc carries the latter on towards the diverging 
tips of the horns, and thus increases the length of the arc 
until it breaks. The arm then falls again, and all is ready 
for the next occasion. It will be noticed that all exposed 
parts are normally connected with the outer condactor only, 
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and that the high pressure terminal is completely enclosed 
in a glazed box. | 

The efficacy of the apparatus was demonstrated to us by 
a series of experiments made in a transformer sub-station of 
the London Electric Supply Corporation ; electric surgings 
were artificially set up in the 10,000-volt mains by switchin 
circuits on and off, and the safety device, which was adjaste 
for less than 25 per cent. over-pressure, repeatedly and 
unfailingly discharged the mains and broke the arc when 
the limit was exceeded. Having regard to the number of 
extra high pressure underground transmission lines which 
are growing np in this country, we have no doubt that Mr. 
Partridge’s clever device will be found in great demand. 


WHY SHOULD LONDON WAIT? 


Is there any occult affinity in this great metropolis between 
electromobiles and grand opera? It has for years been a 
standing reproach to us that the largest and most opulent 
city in the world, with its millions of inhabitants, cannot 
support two opera houses for more than a few weeks each 
season; indeed, there have been years when one house has been 
more than enough for the enthusiastic entrepreneur who was 
rash enough to risk his all in the effort to dispel the Oonti- 
nental belief that England is not a musical nation. Germany, 
in its small towns of under 50,000 people, can eupport grand 
opera for the better partof the 12 months; New York City can 
support a public cab service using electromobile caba, which 
has grown up and been kept in continual operation through 
all sorts of weather for three years, during which time the 
number of йв vehicles in service has quadrupled, and new 
cabs cannot be obtained from the manufactarers rapidly 
enough for ita growing demands. 

London has witnessed two attempts to place a service of 
electrical cabs in its streets of over-congested traffic. After 
a few weeks of half-hearted trial the vehicles have been with- 
drawn. Is this failure due to what Lord Roberts would 
probably call “errors of judgment and want of administrative 
capacity " on the part of the entrepreneurs, was it caused by 
immature and impracticable machinery, or did the public 
fail to patronise the venture ? 

In the United States it has long been ised as an 
axiom that nothing else was suitable as an automobile power 
so long as electricity could be used for that purpose. 

The local conditions of New York streets are certainly not 
the same as those of London, but differences such as these 
will not account for our absolute lack of travelling oon- 
veniences in the shape of comfortable and swift electrically- 
propelled cabs. 

The New York Electric Vehicle Transportation Company 
have more than 200 public vehicles upon the streets, 
embracing no less than 12 stylea—three varieties ot 
broughams, two kinds of hansoms, two different types of 
victorias, &c. | 

Eleotrio power is held to be, except for its cost, 
almost an ideal power, as it is eafe, reliable, noiseless, non- 
explosive, and ite operation is simple and easily anderstood. 
Its drawbacks are greater cost, both original and per mile, 
and limited range of running from the necessity of frequent 
re-charging of the secondary cells. While our trans-Atlantic 
cousins grant that other motive powers may find more suc- 
cessful applications for general touring and for use over long 
stretches of country, yet nothing else can approach the 
silence, effectiveness, simplicity, ease of control, and general 
absence of disagreeable qualities of the electric motor, which 
renders it the best form of power-generating device for such 
vehicles ав are used for the most in city streets. 

Mr. Hiram Peroy Maxim, chief engineer of the Colombia 
and Electric Vehicle Company, of Hartford, has publicly 
stated that, notwithstanding the limitations to the radius of 
operations, and the comparatively long time required to 
recharge its storage batteries, the present electric cab is an 
entirely practical and successful machine commercially, and 
one behind which any manufacturer of intelligence and 
ability can stand with a reasonable guarantee. 

So rapid has been the progress of electrically-propelled 
vehicles in the States, that our New York namesake devoted 
one of its recent issues wholly to the electromobile industry. 


Between two and three doz:n types of carriage are illustrated 
and described, but in no case do we find reliable electrical 
data concerning the life and soul of the vehicle, the accnmu- 
lator. Most of the companies seem to develop a type of cell for 
themselves which appears to satisfy commercial requirementa, 

Oar contemporary would render good service to the 
mat ur giving complete descriptions and data of the 


carriages. 

There is certainly evidence of much striving after light- 
ness, high rate of charge and discharge, long life and freedom 
from buckling, but we have no information as to whether these 
desirable features have wholly, or in part, been obtained. 

That there is still room for further improvement in these 
directions is plain from Mr. Maxim’s statement that of the 
three types of automobiles—steam, gasoline and electrio— 
the latter would develop most rapidly, largely dependent, of 
course, upon the lessening of weight and the increased 
capacity of the storage battery. 

f these desiderata can be accomplished in the States, 
where experience in the manufacture and working of 
secondary cells is certainly less than has been accumulated in 
this country, why should we still be without a battery which 
will enable electric cabs to be run commercially successfully 
in London? In fine, why are we not as well provided with 
3 as New Tork and some other American 
Cities 


— — — 


CORRESPONDENCE. 


Tests of a Ventilating Fan. 


In view of the comments following my recent letter upon 
this subject, I should like to supplement my previous 
remarks on the. pointe now raised, if I may once more 
encroach upon your space. 

The true measure of the work done by the fan is that 
required at the point of maximum resistance, viz., through 
the fan itself. where the effective area is least, and therefore 
where the difference of water gauge on the two sides of the 
section must be greatest. In this case the cross-sectional 
area of the testing box was greater than the fan area, and 
the water gauge readings taken between the fan and the end 
of the box would be less than the difference of 
required to propel the air through the fan, and are ore 
no measure of the maximum work done upon the air. 
Obviously, by a sufficient increase in the area of the box and 
consequent reduction of velocity, the pressure inside the bor 
might be made as nearly atmospheric as desired. If the ares 
at the end of the box were reduced until it equalled the area 
of the fan, the water gauge reading taken between the fan 
and the end of the box would be found to bs quite $ inob, 
and there must have been this difference of pressure to give 
the velocity through the fan. 

Since the motor could not develop more than 7 н.р. it 
seems probable that the mistake lay in the quantity of air 
rather than in the power, which is certainly likely, as the 
difficulty in getting reliable readings of air quantities is 
notorious. While mentioning the snbject of air quantities a 

rotest should be raised against the use of “cubic feet 

orse-power" as a means of comparing results, as 
cannot be a constant ratio at all ofafan. With fans 
of the propeller type, as in the t case, the volume of air 
is proportional to the speed, while the power required varies 
nearly as the third power of the speed, so that the 
volume per horse-power must become leas as the 
increases, although the total volume delivered will be 
greater at the higher speed, and this ratio may be made very 
large by calculating it at as low a speed as possible, but will 
not be a measure of the output per horse-power at any other 
speed. As an example, assume that the power varies exactly 
ав the cuba of the speed, then 20,000 cubic feet per minute 
may be delivered by the first horse-power; bat to deliver 
40,000 cubic feet per minute we should require 8 H P., which 
would be 5,000 cubic feet per horse-power. This shows at 
once the objection to stating the performance of a fan in 
volume of air per minute per horse-power without giving 
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farther particulars, and such a statement is apt to be very 
misleading to a person unacquainted with the subject. 


Centrifagal. 
April 12th, 1900. 


[On the subject of the test to which our correspondent 


“Centrifugal” refers, we have made a Me simple calcula-. 
the 


tion, which at first seems to aggravate difficulty, but 
leads us to a hypothesis which may prove to ba the solution. 

The velocity of the air in the fan area is readily found to 
be 8,160 feet per minute, or 527 feet per second. The 
volume of air moved per minute was 89,468 cubic feet, 
weighing about 6,900 lbs.; this is equivalent to 115 lbs. 
moved per second. 

We have, then, a mass of 115 lbs. raised to a T of 
52°7 feet per second during each second; this involves an 
expenditure of 115 — 64 x 527 x 52-7 foot-Ibs. per 
second, or 94. H.P. This is quite apart from the loss in the 
fan, which brings up the gross power to at least 12 H P. 

How is it, then, that in the test under disoussion, tbe 
results of which we fully accept, 5 Н P. was sufficient? We 
pat forth the suggestion for what it is worth, that the fan, 
under the conditions described, created a. vortex, the same 
sir, or, rather, great part of it, circulating repeatedly through 
the fan without losing ita acquired velocity. This would 
account for the small power required to drive the fan. If, 
however, the fan were placed in an aperture in a wall of great 
extent in all directions, so as to absolutely prohibit the 
formation of a vortex, at least 12 fl. p. would be required to 
drive the same quantity of air per minute throngh the par- 
tition—or what is more probable, the delivery, &c., would 
assume quite different valnes. 

* Centrifugal's" remarks re the rating of fans in cubic 
feet per minute per H.P. appear to be well grounded, and we 
accept the implied correction. | 

Mr, Steavenson’s letter, published in our last issue, really 
applies only to centrifugal fans, which differ to a consider- 
ye т from fans of the Blackman type.—Eps. ELEC. 

EV. 


The Electrical Equipment of Ships of War. 
In Mr. C. E. Grove's interesting summary of the uses of 


electricity on ships of war since its first introduction in the 


Royal Navy in 1875, published in the last issues of the 
Review, I notice under the head of dynamos a statement 
that the dynamo installed in H.M.S. Minotaur in 1876 was 
a “magneto machine.” 

Faraday, in his “ First Series of Experimental Researches,” 
Phil. Trans., 1882, p. 188, defined the exact meaning to be 
given to the term magneto-electricity in the following pare- 
graph :—“ 58. The similarity of action, almost amounting 
to identity between common magnets and either electro- 
magnets or volta-electric currents, is strikingly in accordance 


with, and confirmatory of, Ampere's theory, and furnishes 
werful reasons for believing that the action is the same in 


oth cases; but, as a distinction in language is still necessary, 
I propose to call the agency thus exerted by ordin 
magnets, magnelo-electric or magnelectric induction (26). 

All machines, therefore, that generate electricity from 
ordinary -steel magnets are, according to Faraday’s definition, 
magneto-electric machines. Now, thé machines established 
under my direction on the Minotaur and on other battleships 
їп 1875—1880, were self-exciting multipolar dynamos, con- 
structed in accordance with the specification of my patent of 
March, 1867, in which permanent steel magnets were dis- 
pensed with. Farther descriptions of these dynamos for 
lighting and for the electro-deposition of metals were pub- 
lished in the Philosophical Magazine, 1878, and in other 
journ I have elsewhere directed attention to the fact 
that the term dynsmo-eleotrio machine, was invented by 
Charles Brooke, F. R. S., who applied it expressly to my 
electro-magnetic generator (Proc. Royal Soc., Tol. XV. 
(1867), p. 409). I may also mention that the general 
method of searchlight signalling with the vertical beam, by 
means of a reflecting disc mounted horizontally on a spindle 
in front of the projector arid vibrating the disc by means of 
a lever handle, was invented and applied by me on the 
Minotaur iu 1876. | 


a Henry Wilde. 
Alderley Edge, April: 174%, 1900. : 


Electric Motors for Driving Grinding Stones. 


I am surprised at the letter of Mr. G. R. Peers in your 
issue of 18th inst. 

I grind both oats and maize with electric power, and, of 
course, there is not the slightest difference in the product as 
to what power you use. All that is necessary is to see that 
your motor is of sufficient capacity for the work required, 
and to regulate the speed of the stones by the size of pulleys 
on motor and mill gearing. I consider a belt drive from 
motor to mill gear best, as it is easier on the motor than 
direct connected spur gear. | 

I would allow from 6 to 8 н.р. for 4:6 stones on Indiau 
corn, or 10 H.P. for fast work, but much depends on the 
gearing of the stones, as some are harder to drive than 
others, and on the output required. 


Limavady, April 16¢h, 


J. E. Ritter. 


Construction of Overhead Equipments. 


Surely the author of “The Construction of Overhead 
Equipments,” at present appearing in your paper, is in 
error regarding his conclusion as іо “ the effective lateral 
pull” produced on a pole by a bracket, | 

Оа page 599 of last Friday’s issue, he states that the 
effective lateral pull on a 20 feet pole, caused by a 5 feet 
bracket arm and attachments is 360 lbs., and it would appear 
from hia figures that the effect of increasing the length of 
the bracket arm would be to diminish the lateral pull on 
the pole! | | | 

Surely, however, this bending moment, namely, 90 Ibs. at 
a radius of 5 feet, would produce no greater deflection at 
the top of the pole than would a pull of about 35 Ibs. applied 
laterally. For a 20 feet bracket arm, allowing for the 
weight of the same as well as for the weight of the trolley 
wire, and taking the author’s fi of 200 lbs. at 20 feet 
leverage, the equivalent lateral pull, as defined above, 
would be ouly about 300 lbs. This, of course, on the 
assumption that we are working on а straight run and 
not on a curve. ' 

J e M. D. ^ 

London, E. O., April 111 . 


Wiremen’s Woes. 


As you have kindly allowed Н. W. H.“ to ventilate his 
woes, perhaps you will allow one of the dense. labourers to 
reply. “Н. W. H.“ thinks a dense labourer has no right to 
lift himself out of the mud. This is trade unionism, the 
oppressor of the labourer. “Н. W. Н.” must have swal- 
lowed: the catechism of the A.S.E. “Н. W. H.,“ like 
many more apprentices, thinks when they are out of their 
time they are fall-blown consulting engineers, and then 
takes the hump because their employers think different. 

Not many years ago I started as a wireman’s assistant 
(labourer), within a short time I was getting the then top 
price on the N. E. coast, 74d. per hour; another young fellow 
started at the same time as myself, but he had a better 
education and was not so dense as myself. It is most likely 
the friendly competition between us two was the means of 
our success, and we both ооопру а” good position to-day, во 
you see mine is no exceptional case; in fact, there are hun- 
dreds of parallel cases. 

Since then I have had charge of the wiring for power 
planta, some of them 1,000 H.P. I have also had charge of 
repairs to motors, dynamos, and alternators, the building of 
switchboards, and general installation work, and at present 
I have charge of the erection of a plant of over 1,000 KW. 

Perhaps Н. W. H.“ will think it has been a walk over, 
but it has not, it has cost me hours and hours of hard work, 
when “ Н. W. H.“ has either been enjoying himself or 
asleep. When his day's work has been done, mine has often 
only just commenced, for I am exceptionally dense, I 
ran away from home and school before I was 13 years old, 
and I have never entered a school but once since, and that 
was to vote. Many times I have been from tea time to the 
early hours of the morning drawing such paltry things as 
eyebolts, shackles, and small details that I required making 
at the works; when these drawings have been done the 
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smallest boy in the drawing office would be ashamed to put 
his name to them. My ordinary everyday calculations often 
keep me пр till the cock crows, and the writing of my weekly 
report is purgatory ; besides this I have to study in my tin- 
pot way, or I oould never carry out the work entrusted to 
me. I have never had anyone to whom I could appeal for 
help; in fact, had I done so, I should have betrayed my 
ignorance. When I meet a difficulty I hammer at it night 
after night until I overcome it. I could give you instances 
where I have been weeks solving very easy problems that a 
schoolboy would laugh at; during this time I have had the 
moral support of a good wife, who has less education than 
myself, but who has often denied herself little luxuries to 
buy me books. 

Now, what I wish to impres on H. W. H.“ is, that 
although only dense labourers, we have a perfect right to 
lift ourselves out of the mud, and шо have the right 
to advance a man, even a labourer, if they see the man is 
worthy of his hire. My employers don't know—possibly it 
is as well they don’t—that I have been a Jabourer; but they 
know that I am exceptionally dense, and have had no education, 
but still they have confidence in me, and I am proud of it, 
and I will stick at nothing as far as work is concerned to 
further their interests ; they pay me well—this is what raises 
the voice of Н. W. H.“ and all trade unionists; they are 
afraid another man should get something they think they 
alone have the right to have. I am I am not that 
dense labourer “ H. W. H.“ writes about, but I hope he will 
persevere, and if ever I meet him, I will fall on his neck 
and worship bim. 

I could write “ H. W. H." the 20 years’ life of a dense 
labourer. During this time I have visited Africa, Australia, 
America, and all the European countries, from the land of the 
Midnight Sun to the sunny shores of Southern Italy, and to 
show how dense I am, I have only succeeded in learning a 
few words of some languages, si] none of others, and yet I 
have been sent by firms who had fitters (ишет) who 
could speak both French and German, and 1 was employed 


by these firms as a labourer, afterwards ealled a driver. 
During all these 20 years I have been o and 
cuted by trades unions, ially the A. G. E., and I feel sure, 


by the tone of “ H. W. H's." letter, he is a trades unionist. 


Dense, very Dense, Labourer. 


THE JOHNSON-LUNDELL ELECTRIC TRAC- 
TION COMPANY, LIMITED. 


Мв. E. H. JonwsoN is no stranger to this country—on the 
contrary, many of our readers have the pleasure of his 
acquaintance; it is many yeers sinoe he first visited our 


shores, as representative of Mr. Edison, at a time when a 
“Jambo” dynamo was looked upon as up-to-date, or a little 
ahead, and before Dr. Hopkinson had revolutionised the 
design of the magnetic circuit. Four years ago he returned 
to introduce the now famous “ Lundell” motor; the British 
patents were purchased by Messrs. J. Н. Holmes & Co, 
who have been instrumental in establishing the machine to 
the same extent in this country as it is in the United States 
and Germany. Mr. Johnson has now come over with а 
sheaf of patents and inventions, and profiting by his previous 


experience, has allied himself with the same firm for th 
pepo of forming a company under the title with which т 

this article. We understand that the present promotion 
is to constitute a parent company, to purchase all th 
Johnson-Lundell traction interests in Europe. The foreign 
patents will be sold, but the company will retain and work 
the English rights. 

The chief asseta of the new company, which was registered 
on Tuesday last, will consist of the inventions patented by 
Mr. Robert Lundell, who is associated with Mr. Johnson, 
for improvements in dynamo, motors, controllers, methods 


a longitudinal slit into two 
that the leading pole tip, a, is abbreviated, while the trailing 


Fia. 4. 


tip, b, is prolo into a taper extension. The effect d 
5 reduce the magnetio reluctance of th 
circuit through b, causing a so much greater flax tan 
that leg than through the other that the former is 
saturated at all loads. 

The magnetic distortion is by this means greatly reduced, 
while the effect of the compoundin 
inorease the fiux пош à оор, to ensure a 
field for commutation at all 1 A view of the skeleton 
of the field magnet is given in fig. 8, while fig. 4 shows 8 
complete magnet limb and pole-piece with shunt and sents 
coils in place. So effective is this construction, that we are 
assured on the highest authority that the machine is aber 
ludely sparkleas from no load to at least 25 per cent. ove 
load, without shifting the brushes, while at the seme ir 
the cost of construction of the machine ія said to be red 
by not less than 15 per cent. 

The armature is of the usual toothed core drum type 9 
shown in fig. 5, while the complete machine is ted i 
fig. 6. The brushholdera are carried by springy pat 
which give & el feed to the brushes—& device © , 
time employed by Messrs. J. H. Holmes & Co. An 
improvement has been effected in the design of 
carbon brushes, which are not carried in a ber, 
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but are held by a screw ing through a alot 
in the brash. This device, which is shown in fig. 7, 
enables the brushes to be set closer together, shorten- 
ing tbe necessary еко of the commutator, while the 
brushes may be reversed when partly worn, with consequent 
paving in renewals. Figs. 8 and 9 show the efficiency 
curves and other data relating to a 100-Kw. machine, the 
first of that size to be bnilt, which require no explanation ; 
this machine was coupled to a Browett-Lindley engine, and 
the combination, although brand new, gave an over-all effi- 
ciency of 84 per cent. 


The traction motor, the detailed description of which 
must be deferred, is provided with two commutators, while 
F of 5 range of mag- 
netisation, with a corresponding range o variation. 
This is used in oon junction with a novel controller devised 


M Mr. Lundell, in which the speed is regulated by variation 
the field strength. Two motors are employed on each car, 
and are, as regards control, equivalent to four, though the 

are no larger than the ordinary machines; the вегіев- d 
method of ‘control is therefore here carried a stage further, 


— 
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enabling the inventor to entirely dispense with regulatin 
resistances and magnet io blow-out devices. It is stated that 


prides itself. By inoreasing the fields in this way, 
and reversing the controller, the motors can be 
made to overcome the line pressure and act as dynamos, 
sending current into the line; this braking action can be 
contianed from the maximum speed down to one-third of 
that value, before mechanical braking becomes necessary. 
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Fig. 8.—100 xw. Lounpzrr. L Т. GENERATOR, 254 RPM, 125 VOLIA 


Such a feat would be impossible with a pure series motor; 
bat those nnder consideration are provided with a compoand 
winding. While used for braking, the current does not 
exceed the normal value, so that the motors are not liable 
to over-heating; while, as the kinetic energy of the car is 
restored to the supply mains, the economy derived from 
the system is considerable. When applied to automobiles, 
the same action is employed for re-charging the battery on 
down grades. 

Passing now to the Johnson-Lundell surface contact 
system, we may remind our readers that these inventors 
worked out a system employing a double row of contact 
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Ета. 9.—Lossms m Warts OP A 100 xw. LONDELL L.T, GENERATOR 
254 B.P.M., 125 VOLTS. 


etuds in 1896; the present arrangement has been evolved 
from the earlier one, at a cost of much labour, and some- 
thing like £40,000 in cash. Previous devices have been 
directed towards operating a switch under the roadway 
by means of a magnet carried on the car, so as 
деше the main circuit iteelf ; in the new system, a relay 
only is actuated in this way, so that much smaller forces are 
required, while the power available to close or open the main 
switches, under the control of the relay, is praotioally 
unlimited. Moreover, as the skate itself forms one magnetic 
pole, while the magnetic circuit is completed vid the car 
wheels, rails, and tie rods, the departure of the car 
involves the removal of half the magnetic circuit, and 
effectually prevents sticking of the relay due to residual 
magnetism. The relay being operated magnetically, elec- 
trical leakage of whatever magnitude cannot possibly 
cause sticking. A special geile rea is provi for 
crossings, where short circuits are liable to ooour; a fase in 
the main circuit is shunted with a resistance, so in the 
event of a short oocurring the fuse blows and leaves the 
resistance in circuit, limiting the maximum ourrent to 25 
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amperes, but not cutting it off entirely, so that the car is not 
made helpless. By installing a storage battery of small 
dimensions on the car, to provide for starting, &o., it is 
claimed that the electrical contact equipment may be dis- 
pensed with on descending grades and on levels ; the battery 
is charged on ascending grades and other perta of the line 
where contacts are indispensable, and need never be removed 
from the car for recharging. We fear, however, that until 
vast improvements in the construction of storage batteries 
have been effected, this part of the scheme will be found 
impracticable. The relay is connected with an auxiliary low 
pressure (50-volt) circuit, во ав to reduce the sparking at the 
relay contacts. 

An experimental line, 3,700 feet in lengtb, was laid down 
in New York on this system of surface contacts, and is said 
to have operated for some months in all weathers—even 
when flooded with water—with entire success. 

For the present the dynamos are to be manufactured by 
Messrs. J. H. Holmes & Oo., while motors and controllers 
will be supplied by the Sprague Electric Company, of New 
York, which is already manufacturing Lundell generators on 
a large scale; but as soon as the business is well established, 
works will be erected and equipped for the manufacture 
of the company's apparatus in this country. 

Turning now to the commercial aspect of the new concern, 
we have pleasure in. noting the thoroughly sound and non- 
speculative character of the undertaking. The authorised 
capital is £300,000, divided into 60,000 shares of £5 each, 


of which 20,000 are taken by the vendors in payment, 
the remainder of the purchase price, which is fixed at 


£200,000, being payable in cash. The property of the com- 
pany will consist of the European and Oolonial (except 
anadian) patents for the inventiens above enumerated, 


together with numerous minor patents and certain shares in 


otber companies. 

We have been permitted to examine the prospectus, which 
is shortly to be issued, and which embodies favourable reports 
from many distinguished British engineers, as well as from a 


well-known expert in patent law on the validity of the funda- 


mental patents. The question of the equity of the purchase 
price has been reported upon by high authorities, who regard 
the valuation as fair and reasonable. At first sight the 
price appears to us to be excessive; but after careful con- 
sideration of the substance of the patents, and having 
regard to the importance of those relating to dynamo 
construction and motor control, as well as to the wide area 
to be exploited, we are inclined to moderate this view— 
especially as we are informed that negotiations which have 
already been instituted indicate that the sale of the 
Continental patents is likely to realise a sum not less 
than the original purchase price. A remarkable feature 
of the flotation is the fact that while the whole of the 
purchase price is underwritten, no leas than one-third of 
it has been actually subsoribed for by the underwriters 
themselves. We have seen the list of underwriters, who 
are drawn literally from all parts of the country, and note 
that a large pn of them are engaged in commercial 
enterprises, while the speculative element is conspicucus by 
its absence. The business of the company will not be con- 
fined to electric traction, but will embrace the manufacture 
of шч and motors for all purposes; it is intended tosecure 
the best men available for the working staff, and to commence 
work with the least possible delay. Mr. Leonard W. Holmes 


will be chairman of the company, supported by an able 
directorate of gentlemen well known in the world of industry, 


including Mr. E. H. Johnson; we may add that the asso- 
ciation of the new concern with the name of Messrs. J. H. 
Holmes & Co, а firm whose reputation for commercial 
integrity is second to that of none, in itself is a guarantee 
of the bona fides of the undertaking. 


Private Bills.—The Metropolitan District Railway Com- 
pany and the Whitechapel and Bow Railway Company have 
deposited requisitions to withdraw their petitions against the Oharing 
Cross and Strand Electricity Supply Bill. When the House meets on 
Thursday, April 26th, the second reading of the City of London 
кесш: Lighting ВШ апа the Metropolitan District Railway Bill will 
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Lisbon. Teleg. mat. E Vs RO Gothenburg. Teleg. wire 15 
Madras a - alg . . 196 Hamburg Teleg. mat. .. 490 
" Teleg. mat . . 184 Lisbon s es T 95 
Malta. Teleg. instruments .. 1,450 Madras 385 
Melbourne. Teleg. mat. .. ТЗ Malta ]s 
Nelson. Teleg. mat. .. 115 Mauritius .. ы T 3 
Ostend 5% ss sa AS 35 Melbourne. Teleg. wire 1,605 
Port Elizabeth. .. d . 110 Ostend we m e 167 
Bhanghai .. - © .. 295 Rotterdam. Teleg. mat. à 
Singapore .. en ЫЕ 20 Копеп Я М "n 10 
a Teleg. mat. es 63 Shanghai .. : 0 e 10 
Stockholm. Teleg. mat. eI РА 67 tons old teleg. wire — 
Sydpey n “С а ee 885 Singapore .. vs a wed 
A Teleph. mat. .. .. 106 ii Teleg. mat. e 179 
Trinidad  .. а RP EN 18 Sydney - T e 00 06e L% 
Wellington is es eO 182 is Teleg. mat. 1% 
Yokohama .. T as .. 190 | Wellington.. Ар Se ui % 
Total oe £12,852 Total aa £1000 


Foreign Goeds Transhipped. 
ao | 


Perth. Elec. goods . Value Al 


Electrical Wares Experted. 


WEEK ENDING APBIL 19тн, 1895. | Wir ENDING Apri 171m, 1900. 


Aden. Teleg. mat. Value £50 Adelaide Value 4 
„ Telephones.. : .. 100 Alexandria . N 
Alexandria .. ds 2 du 14 Amsterdam (d^ 4a) a I 
Amsterdam m 64 m 54 Auckland. vx E ae ce 
кер 7 js a Б; 27 | Bangkok e. oe Wb 
Ballek Pappen (Java) Teleg. Bombay  .. "ANE 
cable is E $e Boulogne IE 
Bangkok Es ds тб 11 Brisbane "SE 
Bombay  ..  .. ix .. 88 | Саре Town RE г 
i Teleg. nat. .. .. 188 Colombo 2s és. a 2 
Boulogne 15 id vs 18 Copenhagen. Teleg. mat. !# 
Buenos Ayres oa is .. 906 Durban ,. - . . 08 
" Teleg. mat. „ 411 Fremantle“ Sa n a Q 
Calcutta ee ee oe ee 522 Ghent . to ee ae IR 
Саре Town e .. .. .. 1,267 | Gibraltar .. k .. JM 
Durban ws ee) e. ee 486 Hong kong . @ 
East London * a . P3 (а Teleg. mat. .. 8 
Genoa wes. ee. же, 0 2 Teleg. stores .. # 
Hong Kong .. x А: .. 45 Kobe. Teleph. cable  .. LI? 
Launceston is es 4 15 Melbourne... „о... | 
Madeira <4 ie SQ 09 Nagasaki Teleg. cable. . 000 
Madras zi QU. See паг E Penang. Submarine cable. 1% 
Malta КЕ a s 51 Perth az ve. e ce lem 
Newcastle (N.S.W.) .. 480 | Rangoon .. ME NET. 
Ostend | e 5... „ BL | Rotterdam. Teleg. mat. @ 


Port Elizabeth J 
Rio Grande do Sul 


.. 1,064 | St. Petersburg. Ships’ Telegs.. 59 
19 30 
Santos ex . $a . 140 


St. Thomas, Teleg.cable .. #00 
Singapore . " 


Shanghai 8 a .. 50 пз Teleph. mat. % 
Singapore .. m ©» es 19 Sydney is CIE 
М Teleg. mat. .. T 69 Wellington .. жоо 
Spezzia ee . es oe 245 Yokohama ee ee oe oe 240 
Stockholm .. ee S . 425 
Bydney T жа * . . 1,673 
d Teleg. mat. $a .. 635 
Tientsin "s oe А 11 
Wellington .. aa se £a 65 
" Teleg. mat, . . 1,715 
Yokohama .. ai os ee 178 
Zanzibar. Teleg. mat. .. se 26 

Sa — 

Total. 411,77 Total .. 4677 

Р ссе 3 

Foreign Goods Transhipped. 
East London. Elec. lgt. fittings £416 | Brisbane, Teleg. арр. . ЁШ 


Application for Amendment of Patent.— Notie 
appears in our advertisement pages of an application made by 
J.P. Hall and W. Н. B. Oraven for leave to amend Patent No. 24/4, 
of 1896, for improvements in switches for electro-motors. 


Automatic Telephone Company.—In the Court of 
Appeal judgment was given last week on the appeal by the Leg 
from an order of Mr Justice Oosens-Hardy, who bad de to 
make an order in the plaintiffs! favour in an action which had beet 
brought against three of the directors of the company (Mr. Ms 
Margowski, Dr. Schwann, and Mr. J. W. Cahen) for a declaration 
that they were bound to pay prior to, or at the date of, the action 
the application and allotment money due on shares which were held 
by them. The Master of the Rolls came to the conclusion $ 
defendants were not justified in acting as they did. The agreement 
was one which could not be held to be binding upon the compen) 
The charges of fraud, however, which Бай been made sgainst the 
defendants had not been sustained, and the рор order therefore 
е be to allow the appeal and reverse the judgment appealed 

rom. 


Belgium.—A company has just been formed in Bruseli 
with а capital of £100,000 to bs known as La Société d'Elec 
tricité A. E. d, to carry on the Belgian branch of the 
Electricitéts Gesellschaft, of Berlin. 


- --———— n 
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Bankruptcy Proceedings.— Application for discharge will 
be made at the London Bankruptcy Oourt on April 27th on behalf of 
„Ж. P; O'Reilly, manufacturing electrician. 


Liquidations, Dissolutions, &c.—Mesars. F. R. Hill and 
A. V. Gifkins (Hill, Gifkins & Oo.), have dissolved partnership by 
mutual consent. The business will in fature be carried on by Mr. 
Gifkins, under the style of A. V. Gifkins& Oo, Mr. Gifkins takes 
over all assets and liabilities of the late firm, and will pay and 
receive all accounts due. 

Oreditors of the Commercial Ozone Byndicate must send particulars 
of debts or claims to the liquidator, W. W. Futcher, 13 and 14, 
Basinghall Street, E O., by May 1st. 

' The Merveilleuse Electric Aye Lamp Syndicate will meet on May 
14th, at 318, Dashwood House, E. O., to hear an account of the wind- 
ing-up from the liquidator, Mr. Alfred Conder. 

Messrs. Bryan Donkin & Oo., Limited, are winding-up voluntarily, 
Mesars. R. Rodgers and H. A. Sanders being appointed liquidators, 
with powers to carry into effect certain agreements made between 
Bryan Donkin & Oo. the Donkin Land Oompany, Olench & Oo., 
Limited, and 8. L. Mumford, as trustee for Bryan Donkin & Clench, 
Limited (to be formed.) 

A meeting of the Bournemouth and District Electric Supply Oom- 
pany will be held at Moorgate Court, HB. O., on May 17th to hear an 
account of the winding-up from the liquidators. 

„Мау 4:h is the last day for receiving proofs for intended 
dividend in the case of the Ohitty Dynamo and Motor Oompany, 
Limited (in liquidation). Liquidator, G. B. Barnes, 88, Carey Street, 


Book Received.—‘ Up-to-Date Domestic and Industrial 
3 of Electricity,” by Alpha. London: S. Rentell & Oo., 
mi B. | 


Catalogues and Lists.— Messrs. Davies, Kent & Stewart, 

of. Berners. Street, send us а copy of an illustrated sheet showing 
various additions to their catalogue. These include high voltage 
ceiling roses, cut-outs, wall sockets, dc. 
_ Messrs. Kynoch's, of Birmingham, bavo circulated an illustrated 
booklet relating to their patent roller bearings for shafting, which 
have now been on the market over two years. We understand that 
the bearings have been tried by some of the leading engineering 
firms in the country, and a saving in power has been effected. 

The B.T.H. Oompany’s pamphlet, No. 61, describes the G:E. 60 
traction motor. А 

The Improved Glow Lamp Oompany sends usa сору of its latest 
illustrated catal А cularising its ties and drawing 
attention to the suitability of its conical shape reflector lamps 
for the purpose of street lighting. It is stated that the alterations 
which have to be made in the ordinary gas lamps to render them 
suitable for the use of electricity have been an obstacle by reason of 
the poor result obtained by the ordinary pear-shaped incandescent 
lamps, and of the difficulty in obtaining a fitting to give the desired 
amount of reficction. The same remarks apply to some extent to the 
use of arc lamps in conjenction with side brackets and pear-shape 
lamps, and it must be obwious that the result when an incandescent 
lamp is substituted for an are lamp cannot be good. Under these 
circumstances it is claimed that the improved glow lamps men- 
tioned, by reason of their shape and refiection, tend to remove some 
“of the Oe ie by Нр 1 is attended. Among other 
users of these lamps for stree tiag purposes are the Corporations 
of Bhoreditch, Ohester, Bootle, Portemouth. &o. ` id 


The Copper Market.—The last issue of .Messrs. H. R. 
‘Merton & Company's fortnightly circular shows that while deliveries 
have amounted to 8,160 tons during the first half of April, and 450 
‘tons of "Standard" have been shipped to New York, sup 
during the same period have totalled 10,620 tons, and stocks have 
therefore increased by 2,000 tons. Adding the 1,700 tons gained in 
March, and the 1,600 tons gained in February, it is found that since 
January 31st of this year, stocks of copper have benefited to the 
extent of 5,300 tons. Notwithstanding this increase, the prices have 
advanced from £71 5s. to £78 17s. 6d. in the same period. The total 
of 10,620 tons is made up of 7,013 tons from America, 1,240 tons from 
Bpain and Portugal, 1,100 tons from Ohili, 800 tons from A 
and 467 tons from other countries. All of these totals, with the 
exception of the last two, are above the average. It is in 
‘to nete that the total supplies for Maroh were the highest ever 
reached for a single month, and that towards the total of 25,421 tons, 
North America contributed 15,147 tons. This latter is over 4,000 
-tons above the average for the preceding 12 months, and the deliveries 
for the first һа of April from North America have reached 7,018 tons. 
The actual figures for the stock, supplies, deliveries, and prices of 
copper for the first three and a half months of the current year are 
of considerable interest, and they are given below :— 


E 


Stocks. Supplies. Deliveries. Price. 
December 81ь%, 1899 .. 22,817 oe nm 70 0 0 
January 8186, 1900 .. 21,927 19,267 20,757 71 5 0 
February 2th, 1900... 922,982 25,272: 21,617 74 15 0 
March git, 1900 .. 24,032 25,41 23,771 78 12 6 
April 15th, 1900 .. éd 26,612 10,620 8,610 78 17 6 


Crystal Electric Lamp Company, Limited v. Hirst. 
At the Oroydon County Court some days ago this action was heard, 
it having been remitted from the High Oourt. Plaintiffs sought to 
recover £42 3s. 1d., the price of certain electric lamps supplied to 
the defendant, Mr. Arthur William Hirst, trading as Hirst & Oo., 
electricians, 8t, Michael’s Road, Croydon. The defence raised by 
Mr. Hood, who appeared for Mr. Hirst, was that the lamps were 
supplied subject to power to return them if they were not suitable 
for the purpose for which they were required, and that they "were 
not suitable: After hearing a great deal of evidence, his Honour 


.having reviewed the case, said he bad no difficulty in the matter, 


and had no doub; whatever that the defendant was liable. He would 
take (ff £2 und give judgment for the plaintiffs for £40. 


Fire,— Early last Saturday morning a fire occurred at the 
works of W. T. Henley's Telegraph Works Company, Limited, at 
North Woolwich, but we understand that it was entirely confined to 
a part of one of their mechanical india-rubber shops, and was of small 


extent. It will cause no interruption to the business. 


The Leyton Vibration Case.— Respecting the injunction 
made against the Leyton Urban Council last month by Mr. Justice 
Buckley, at the instance of Mr. Elijah Hawkes, of Oathall Road, on 
account of an alleged nuisarc з caused by the noise of the machinery at 
the Council's Electric Light Works, the matter was, in accordance with 
instructions, mentioned on Monday last week in Mr. Justice Buckley's 
Court in the Chancery Division of the High Court of Justice —His 
Lordship was informed of the step the Oouncil had taken to prevent 


-the machinery causing a nuisance, and on an undertaking being given 


that the gas engines at the works should not be run after 11 p.m. he 
suspended the operation of the injunction pending the hearing of the 
appeal against his decision. 


Monier Fireproof Constructions.—We have received 
from Mr. E. Lee Heidenreich, of Ohicago, who is the sole repre- 
sentative in the United States for the Monier Fireproof Constructions, 
a pamphlet devoted to a description of these, together with sectional 
drawings and photographic views of work carried out on this system. 
The application of this system of building to the constraction of 
tanks and elevators, and in hydraulic engineering, are dwelt upon 
by the writer. Tae Monier Construction, it may be as well to 
mention, consists of two materials, wrought-iron or steel, and mortar, 
consisting of cement and sand, or cement, sand, and broken stone. 
The iron or steel is either in the form of rods or wires, known as 
carrying and distributing rods. The carrying rods being made heavy 
will take most of the tensile strain of the construction, the distribu- 
tors being lighter and serving merely to distribute the load evenly 


over the carrying rods. The two systems of rods are applied like a 
 netting with meshes, varying according to the requirements of the 
‘construction. A 


point claimed in favour of the system is the 
facility of transportation of the different parts over the wide 
expanse of irrigating and mining fields, and so ор. · 

Prism Globes,—The Prism Globe Oompany, Limited, 
are supplying. their globes and fittings for the incandescent street 
lighting at Poplar and Darwen.  . 


Rimington's Maximum Demand Indicator.—A de- 
ially to work with the 


scription of this indicator which is devised speciall | 
Bastian meter, is unfortunately held over until next week because of 


pressure on our space. | 


Slump in Iron.— The Pall Mall Gazette says that 
severe slump was experienced in the Glasgow pig iron market on 
Wedaeeday, on the receipt of cables from New York intimating a 


‘reduction of 53. per ton on steel billets. This is the first real set- 
-back since the industrial boom started, and bears took advantage to 


depress values. Scotch iron fell 1s. 7d. per ton and hematite 1s. 2d. 
Manufacturers report a growing scarcity of fresh orders. 


Smoke Nuisance.—At Lambeth last week, Mr. 8. H. 
Webster, Secretary to the South London Electric Supply Oorporation, 
Limited, of Bengeworth Road, Loughborough Junction, appeared to 
answer two sammonses taken out by the Lambeth Vestry, complaining 
that on March th and 19th, the shaft of the company's works sent forth 
dense black smoke in such quantities as to be a nuisance.— Evidence 
having been called in support of the summonses, Mr. Wontner, on behalf 
of the company, said there was the greatest difficulty in avoiding smoke 
at certain times. When coal was put on it was next to impossible to 
avoid some amount of smoke. Не was informed that every one of the 
electric lighting companies їп London had been summoned and 
che kgs similar Viper gcn — Mr. Е ies chief 
engineer to tbe corporation, every conceivable precaution was 
taken to avoid any nuisance. He believed they used the most im- 
proved d ker for preventing smoke.— Mr. Hopkins ordered the 
company to pay a penalty of £10 and £2 2s. costs. 


Southport and Cheshire Lines Extension.—Mr. R. H. 


‘Scotter, M. I. M. E, £o., writing to the Southport Guardian on “ Electric 


Traction,” discusses the relative positions of England and Germany 
in regard to the matter, and makes a comparison much to the 
advantage of the latter country. Germany has at present 90 systems 
of electric tramways and railways covering nearly 2,000 miles of track 
with 8,000 cars, against, in Great Britain and Ireland, 41 systems 
with less than 800 miles of track, 69 owned and worked by munici- 
palities, and 280 miles by companies. These figures include under- 
ground and overhead lines, bat 200 miles have to be added for other 
lines constructing. Tae author proceeds as follows :—We may hope 
that, though electric traction in England has been retarded hitherto 
by former legislative measures, we are fastcatchiog up our German 
neighbours, and if we will m by their example in some matters, 
we sball no doubt ultimately romp in on their shoulders. But 
while they have profited by past experience and are fast superseding 
the overhead wire or trolley system of electrio traction by conduit or 
surface contact systems, municipal bodies in England are perpetuating 
and multiplying the overhead wire system. This system can seldom 
recommend itself, except on the ecore of cost; and as we are а 
parsimonious race in the main, up-to-date engineersare often obliged, 
against their better jadgment, to adopt it on account of the aforesaia 
difficulty of finding their capital. Butthere are several most excellent 
conduit or surface-contact systems at work in d srmany, and the only 
thing that I can say against them after years of watching their 


development, and careful inspection and trial on the spot, is the 
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initial cost. But we have now to apply experience gained by ocon- 
tem plation of our foreign neighbours to our own immediate needs. 
One small railway system running out of Munich exactly corresponds 
to our Oheshire Extension. It was a non-paying concern, but 


pts gone up. . . . . Ihave formulated a scheme 
for converting the Southport and Cheshire Lines Extension 
electric railway for passenger service only, leaving the line to be 
worked by steam as it now is, for long-d and 
This scheme will not be costly, and w 
Liverpool electric trams run close to the Aintree station on the 


rege 
established a large number of these 
selves of the convenience. As“ trade follows the flag," во does de- 


centre of Liverp | 

gladly use such a service tó-*nable them to 
along the route served by the Oheshire Lines Extension system. 
and Woodville would undoubtedly 


the Bouth Oorporation at à reasonable rate. But this is only a 
Bouthport must for business purposes be ‘brought. info touch 
must for bus u 
cally with L Manchester, other centres 
of ind by the mos и 5 without (9 = 
accomplish thi ropose, by arrangemen 
О Lines Commi to also convert a piece of line running from 
the terminus of the extension system h Aintree and turning off 
in a south-easter to Huskisson station, Li an 


of ty pen 

cost of oonstruction and the working expenses of the line, so that such 
a system will easily earn a cee : 

the electric railway, central low level station, facilities will be 


Trade Announcements,—Mesers, Charles Joyner & Co., 

т 4 10, гоа б orat sole Ei AR re as. 

R ; on Avenue, E. O. tatives 

for London and South Coast. All their latest patterns of gas and 

electric light fittings can now be seen at their new showroom at 
above address. 

Messrs. P. Ormiston & Sons have removed from Old Street, St. 
Luke's, to their new mills at 53, Olerkenwell Road, E О. (olose to 
Hatton Garden). This isin consequence of the old factory being 
required for the widening of Old Street. 


A Works Dispute.—In the Edinburgh Sheriff Small Debt 
Court, on 11th iast., claims were raised by eleven workmen lately 
employed with the firm of D. Bruce Peebles & Oo., Ta 
Works, Bonnington, against that firm for sums from £1 


- 


each of the men as damages for breach of contract. Proof was led 
and the witnesses for the pursuers stated that on March 12th they 


were distinctly told that they пей not come into their work next 


pens 
of a prolonged proof, Interim Sheriff Dove W gave decree for 
mo vu earned by the men, and dismissed the counterclaims of 


ELECTRIC LIGHT AND POWER NOTES. 


г; Aberdeen Lhe Council has asked ‘De Oas and Electrico 
retu to the price od 
ы ee шш who have ры ‘electrical installations for Uchüng enl 


motive power, also the system by which the charges are made and 


the cost of production per unit. 


Barnes and Mortlake.—A Local Government Board 


inquiry was held on 12:h inst. in 
кы oie respect of the loan for electric light- 


engineer's 
Bt. Philip's, be submitted to Bir William Preece, the engineer 


Barnstaple.—The О tion’s visional order has 
been for second a E» 


Barrow.—Mr. C. M. Davis, of Scarborough, bas been 
appointed mains superintendent here. 


tions for the erection of a now building for the extension of the elee- 
tricity works at Valley Road, including the erection of a sew 


Brighouse.—Meesers. Lacey, Olirehugh & Billar have been 


тоша о ые» трн with the question of the 
electric lighting of the town. 


rising annually by £30 to £ annum. There was an amend- 
ment that Mr. Hale's salary be £160, rising by annual incre- 
ments of £8 to £200. The amendment 


plans for the first part of the new station at 


| 


l 


ге ишик лиш Prey TH starting its electrical 


alderman explained that this was not in the wp cg dem. 
i any want of confidence in „ Faraday 
Proctor, but it was a step considered advisable, because they wera, 
in new works, making ip sd sire as they 
began so they would have to goon. It —— 
to make sure they were p g on the most approved up-to- 
date lines. Tho the works would involve an outlay af 
£145,000, and future extensions—if the demand for electricity went 
on cog ыныр absorb further eapital. The resolution was 
Cardiff.—At a special meeting of the Lighting and 
Electrical Committee last soak tis caine: (Mr. 1 
that Mesers. Ferranti commenced on the 5th inst. to the 


Dunblane.— The Local Government Board has granted 
an electric lighting provisional order to the Urban Supply Oompany. 
East Melesey.—The lighting question is receiving con- 
e ы be eee 
or 
oer to be lad to a шоу: 
Epsom.—The District Oouncil has made a public isue of 
£16,100 for electric lighting purposes, in 322 debentures of £50 each 
at 3} per cent. 
Farnworth.—A Local Government Board inquiry was 
elockrio lighting and traction purposes, The proposal is to Баша a 
an . 
E io on on some theehold land which belongs to 
Council, where there will be three steam dynamos, each with a 
capacity of 120 xw. Two of those are to be for the supply of electricity 
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for ligh and traction purposes, the third being intended as a 
x teas will be kwo Lancashire boilers, each 28 feet 
by 7 feet 6 inches, with economiser, pipes, &c. The plans 
submitted also show a re-cooler tower, chimney, &c. The present 
population is estimated at 26,000. The District Oouncil own the 
tramlines in the township, and have contracted with the Bolton Oor- 
poration for the supply of electric power until 1902. Mr. Olirehugh 
(Messrs. Lsoey, Olirehagh & Billar) consulting electrical engineer to 
the Council, gave evidence. He said that tenders had been received 
for the whole of the work, and these went to show that the £22,000 
would not be exceeded. He added that it was intended to let the 
work in sections, and they had obtained as many as 75 tenders for 
one section. The estimates totalled £21,842, and they had only added 
21 per cent. for contingencies. There was no opposition to the appli- 


The Electric Lighting Oommittes have ted some of the 
tenders to the of Messrs. Lacey, Olirehugh & Billar, in 
connection with the electric lighting station, which were submitted 
to them on the 11th inst. 


rt.—The electrical engineer has reported on the 
He also submitted tenders 


Devon 


struction Company, at £900. A boiler by Bab 
The matter was referred to th 

Harrison, and the electrical engineer, with power to act. It was 
decided to-adyertise for tenders for the erection of a chimney stack. 


а report 


Grimsby.—With reference to the scheme for supplying 

electric for lighting and tramway purposes, the Local Govern- 

ment Board have written to the Town Oouncil stating that they can 

sanction the power of borrowing the sum of £5,066 out of the 
£11,000 required. 

Guildford (Surrey).—The Council had a discussion last 
week with reference to proposed purchase of the undertaking of the 
Guildford Electricity Supply Company. As the voting was equal, 
however, no decision was come to, and the matter was sgain dropped. 


Council a special 
А a most exhaustive report 

instal the electric light in the parish. Я 
Robert Hammond, M. I. O. H., M. I. E. H., M. I. Mech. E., in his report, 
dated February 27th, 1900, points out that the provisional order was 
ornsey District Oouncil on July 1st, 1898, and that 

conferred powers to supply electrical energy for public and private 
the parish, including А аре тг the whole 

of the shopping area, and that within six months of July next that 
ly must be given; though at one time the Board of 


la 
trading debates in the House of Oommons had made them 
much more strict, and they now eitber revoke the orders or 
threaten to do so unless proof is given that the work is 
the Oouncil wished to keep the 
must take early steps in the matter, 
vises that if the order is leased toa company the 
allow the order to lapse 
to come in would be unwise, and the Board of Trade 
the Oouncil’s opposition with much consideration if 
opposed a compaay applying for an order. It, therefore, the 
о themselves, they should either Arrango wi 
a company to supply them with 5 be tenants under the 
order, or transfer to a company on the terms possible. The first 
course he opposes, and though not in favour of the second, thinks it 
So far as he could ascertain, no local authority 
w. laid down its own works had regrétted doing so. Та such 
_ eases where a company obtained an order and the authority after- 
Tanit was that the espital invested in the com- 
‚184, and the amount paid by the authorities tor 
the undertakings £1,693,787. 
y to lay down electric lighting works for public 
өшү, m by com saan | the public with private lighting the 
pu lighting would be considerably diminished if not 
altogether removed. 
Out of 54 undertakings by local authorities which had been in exist- 
ence for more than three Joare, 37 yielded a revenue to cover 
terest, and sinking fand charges, and in some 
aside for reserve, tion, and renewal 
Taking the companies, he found three only with deficits, 
to £2,707 altogether, whilst the profit showed £248,511 
. The returns showod that the improved 
cost £6,190, whilst Hampstead th for 
Bt. Pancras got for £1,804 


| 
а 
| 
| 


37125 
Hf 
Ее, 
EE d 
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and had a surplus of £5,987. 
what it would otherwise have to рау £6,000 for. He was of opinion 
that the cost of electric lighting the district would be covered by the 
profits of the undertaking. Ratepayers might reasonably contend 
that it was the duty of the local authority to lay down an under- 


as consumers the ratepayers would certainly be 
the Oouncil than a company whose first b вз 

profit. The price London varies from 
horeditch to 6444. at Notting Hill. The 
charged by 44 authorities as against 11 companies 


i 
fr 


i 
i 


Е 


: 
E 
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Mr. Hammond outlines a scheme for the ment area, 
and recommended a site near the Hornsey way station, 
adjoining that of the proposed public bathe, for a generating station. 
In his preliminary report in November, 1897, he recommended the 
high pressure alternating system; he now thinks the low pressure 
system best suited for Hornsey. This would be more economical 
under the new conditions, and he bad fixed the delivery carrent at 
the feeding points at an average E. M. F. of 480 volts. This would 
involve 240-volt lamps. The cost of laying mains would be £6,104, 
being £2,704 for distribution, £1,997 for feeders, and the balance for 
trenching. This was for 5,692 yards of distributors, &c., and he 
suggests another £3,750 for mains for extensions. It was estimated 
that 6,000 lamps of 8-o.P. would be required, but he suggested that 
15,000 should be provided for, and the generating plant for this with 
pipes, &c., would cost £20,250. The engines would be arranged for 
300 xw. This did not include cost of site. 

Dealing with public lighting, Mr. Hammond thinks that 45 aro 
lamps are needed, which with connections, &c., would cost £2,250. A 
further £3,050 would be needed for meters, fuse boxes, and house 
connections. These latter are not generally charged for in urban 
districts. He allowed £500 for engineers’ fees for cartain purposes, and 
for incidental contingencies, &c., £3,096. This totals up to £38,500, 
This is £3,500 more than his estimate of 1897, but the increase is due 
to the rise in the price of materials. An alternative scheme of 
21,000 lamps alight at one time, or from 30,000 to 40,000 lamps on 
consumers’ premises, he estimates at £73,500, which includes 
public lighting. 

The probable financial results if taken on the maximum charge of 
7d. per unit for 100 hours per quarter, and then 2d. per unit, which, 
he thought, would average about 5d. per unit, the result would be an 
income of £6,119, and for the complete scheme £11,512. The cost 
of generation and distribution he puts at £3,329 and £5,990 respec- 
tively. If the interest and repayment of capital is added, a sum of 
£32,630 and 24.226 must be added to each, and thus in the first scheme 
a net profit, after the public lighting had been done, would be 
aro of £160, and in the second £1,764. SE 

y appendic3s are attached to the report, which the Committee 
will at once take into consideration. = 

As many сары offered to take over the order, the Oouncil 
communicated with them all, with the result that the British Insulated 
Wire Company offared to take over the order upon certain terms for 
a given number of years, with power to purchase at 10 at valuation. 
It would raise а capital of £50,000 for the purpose, and charge a maxi- 
mum of 444. per unit to private consumers, and 2d. for public lamps, 
the Oouncil to find the lamps and columns. The Edmundson’s 
Corporation suggested 23d. for the public lamps, the maximum of 
7d. per unit for the first, 4d. for second, and 2d. for every further 
hour for private lighting. The North Metropolitan Company made 
offer of the Brighton tariff with various terms in a lease with a 
clause for the pue of a sum for goodwill if Council took it back 
at the end of the term. 


India.—The Government of India have called for the 

А] атш for lighting Wellington by electricity from the Karteki 

in connection with the scheme for the utilisation of water- 

Готе пош these Balls for the cordite factory which is now being 
t in the Arvengbat Valley, Nilgiris. е 


Llandilo.—The Board of Trade has issned a provisional 
order for electric lighting te the Oonncil. 


London.—MARYLEBONE.—The Board of Trade has just 
decided to grant a provisional order to the Marylebone Blectric 
Supply Company, notwithstanding the opposition of the Vestry and 
the olitan Electric Supply Oompasy. The preamble of the 
Bill, which will in due course be introduced to confirm the provisional 
order, will be opposed by the Vestry. — | 


New Ross.—Last week Mr. Handley, of Handley and 
Shanks, кош engineers of Dublin, appeared before the New 


echeme, у 
cerned. The electric lighting is to be carried out by a local loompany. 


Nuneaton.—The Board of Trade has granted the electric 
шин очо but the sanction of the Local Government Board is 
a . 


Richmond (Surrey).—Tbe Richmond (Surrey) Electric 
Light and Power Company, Limited, has reduced its charges for 
I 7d. to 6d., and for power from 6d. to 4d. per 
unit, with 25 per cent. reduction in meter rentals. 


Rickmansworth.— The Urban District Council having 
considered the letter of Mr. Warden-Stevens with reference to 
electric lighting, has decided to appoint an Electric Lighting Oom- 
mittee to consider the whole question, and approach various electric 
lighting authorities as to the most suitable scheme. 


Russia.—At the commencement of the present year the 
central station of the Société Rasao-Belge d'Entreprises Electriques 
was supplying current to private consumers to an equivalent of 
115,199 10-0 P. lamps, an increase of 110 per cent. on the year. In 
addition, current for public lighting was being furnished to 5,084 


10-c.P. lamps. (дом on page 663.) 
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DUBLIN ELECTRIC TRAMWAYS. 


WHILE London is talking about experimental conduits and 
surface contacts, and from time to time postponing the 
adoption of an up-to-date system of mechanical traction, the 
capital of the Sister Isle has been decorated with a system of 
tramways as yet without an equal in the United Kingdom. 


к, iss 


rating station provided at Olontarf. The growing popularity 
and importance of the electric system of traction, 


however, which was spreading over the whole city, 


made it evident that a more homogeneous and com- 
prehensive scheme was necessary, and it was decided 
to erect a central power station for the supply of the 
whole of the tramways existing and about to be con 
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GzsaBAL Puan or Powzs Station. 


The undertaking is the property of the Dublin United 
Tramways Company (1896), Limited, which was formed in 
1896 to acquire the capital of the Dublin United Tramways 
Oompany (1881) which owned the existing tramways worked 
by animal haulage, and of the Dublin Southern District 
Tramways Oompany (1878), which owned 
the Haddington Road to Dalkey line. 
The first section of the tramways 
to be electrically worked was the latter, 
which runs along the coast, from Dablin 
through Kingstown to Dalkey, a dis- 
tance of eight miles. This was fully 
described by Mr. H. F. Parshall 
in a paper. read before the Institu- 
tion of Civil Engineers in February 
1898, and a descriptive article was 
published in the ELECTRICAL REVIEW, 
Vol. 38, June th, 1896. The electrical generating 
station was placed on the route at Ball bridge, and 
was specially noteworthy as being the first instance 
of the application of three-phase transmission to 
tramway working in Europe. In 1897 the Clontarf line, 
4 miles long, was converted to electrical working, and a gene- 


DiaGaaM OF Оолг, AND ASH Han DLG ARRANGEMENTS. 


structed. A suitable site was selected on the Grand Canal 
basin at Ringsend, close to the mouth of the River Liffey, 
and steps were taken in 1897 to lay down generating plant 
of about 8,000 KW. capacity. 

Specifications and plans having been prepared by Mr. H. 


Е, Parshall, tenders were called for, and contracts placed in 
the folfowing manner :— 
Constructiona! steel work for build- Messrs. Riter Oonley & Oo. 


ings and chimney stacks. | 
Foundations and brickwork . Mesers. Н. & I. Martin, Lid. 
Ооа! conveyor and “rere .. Messrs. O. W. Hunt Co. 
Economisers .. $i .. Mossre. Green & Bons. 
Mechanical stokers . .. Mears. Vicars & Oo. 


il; 
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The supply and erection of the generating plant and 
equipment was undertaken by the British Thomson-Houston 
Co., Limited, the following being the list of sub-contractors : — 

Boilers m ,. Messra. Babcock & Wilcox, Ltd. 


Eogines  ... sis .. The E.P. Allis Company. 
Steam, exaust, acd fesd The Crane Company. 


piping. 
Oondenter and feed pumps. 


Overhead travelling crane... 
Generators, switchboards, 
and auxiliary apparatus. 
The outside work, consisting of rolling stock, overhead 
work, and cables, was allocated as follows :— 
Cables and cableways ... The National Conduit and Cable Oo., Ltd. 
Car equipments ... 


The Wheeler Oondenter and Engineer- 
ing Company, Limited. 

Messrs. Higginbotham & Mannock. 

Tae British Thomson-Houston Oo., Ltd. 


. The British Thomson-Houston Oo., L*d. 


VIEW OF THE STATION, OCTOBER, 1898. 


Fifty of the car bodies were supplied by the British 
Thomson-Houston Company, and the same number by the 
City of Dublin Wheel Works, and the remainder were built 
at the company’s own works at Inchicore. 

The overhead line work and bondiug was carried out by 
the Tramway Company, the material being supplied: by 
Messrs. R. W. Blackwell & Оо. 

We propose first to describe the power station, and after-. 
wards to give particulars of the tramways. 

The buildings consist of two main bays, one housing the 
boilers and ooal storage, and the. other containing the 
generating and distributing machinery. The boiler house 
measures overall 76. feet x 127 feet in plan, with a clear 


Cross-SECTION OF GENEBATING STATION, 


h 

belo of 89 feet. Provision is made for two ranges of 

height Мын Coal bunkers over the alley between them. The 
Tom the floor to the bottom of the bankers is 25 feet. 


. Mere). we See 


The engine room measures 80 feet x 185 feet overall, with 
a height of 35 feet from the floor level to the bottom chord 


| 


as 


VIEW OF THE STATION, JUNE, 1899. 


of the roof principals; the floor level is itself 12} feet above 
the level of the^ground outeide. The highest point of the 
open lanterns on top of the buildings 
is over 80 feet from the ground level. 

The framework of the buildings is 
constructed entirely of steel, of which 
over 600 tons was employed. The 
steel used is specified to have an 
ultimate tensile strength of about 
80 tons, with a minimum elongation 
of 20 per cent. in 8 inches. The 
roofs are of steel, covered with hollow 
terra-cotta tiles (3 inches thick) followed 
by felt and slates. 

The views which we give of the 
steel skeleton of the’ buildings, in 
October, 1898, and January, 1899, 
show olearly the system of oon- 
Btruction ; from these, and from the 
cross-sectional view of the works, it 
will be seen that the lantern of the 
boiler house is specially deeigned во 
as to accommodate the coal conveyor 
over the top of the bunkers, 

The latter are floored with ; inch 
steel plate, arranged in the form 
of a hopper over each boiler; the side plating is 
} inch thick. At the southern end a compartment is provided 
for the reception of 160 tons of ashes. The bunkers have a 
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capacity of 1,200 tons ; a similar bunker is provided outside 
the northern end of the boiler house in which a further 
amount of 800 tons can be stored. 

The coal-handling and conveying apparatus is of excep- 
tional interest; the whole of this was supplied and erected 
by Mesers. О. W. Hunt Co, New York, who make a 
speciality of ooal-handling machinery. The coal, which 
consists of small ata, is brought to the quayside, under 
the coal tower, in barges; the grab, which holds 1 ton, raises 
it, and at the same time automatically i it over the 
hopper and weighing machine. The coal is dropped into a 
small wagon with sloping sides, in which it 1s weighed; 
the wagon then runs along an inclined railway 17 
gravitation, until it meets a tripping block, whi 
opens the sides of the wagon, and allows the coal 
to fall into the bunker. The tripping block can be 
drawn along over the bunker by means of a rope to 
any point where it is desired to dump the coal. оту 
the wagon is relieved of the weight of coal, it is drawn bac 
again to the ooal tower by a counter weight; the whole 


A singular device is the mechanical filler, of which we give 
a view. Its pe is sufficiently obvious from the illu» 
tration. The filler can be moved along to any desired point 
under the coal store, and is automatic in its operation; spouts 
and valves are provided at suitable pointe, by means of which 
the coal may be fed to the conveyor. At intervals of abont 
12 feet along the line of rails over the main bunkers ar 
dumping levers, to distribute the ooal as required. Thes 
are extremely simple, engaging with a oam on each bucks, 
and causing it totip its load as it by. 

The same conveyor is used for the removal of ashes and 
clinker from beneath the boilers. They are carried up to 
the receptacle at the end of the coal bunkers, which i 
capable of holding 160 tons, and are automatically dumped 
there ; they are eventually loaded into an electrically equipped 
truck by means of a shoot leading to the outside of the 
building. We give a view of the pushing gear, which 
shows how the pawls are automatically applied to the рш, 
and removed therefrom by a fixed cam acting on the project- 
ing heels of the pawls; the ingenious manner in which 
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GENERAL VIEW OF ENGINE Room. 


series of operations, from hoisting the coal to the return of 
the empty truck, is entirely automatic, except the recording 
of the weight of coal. 

The diagrammatic view which we give of the coal-handling 
and storing gear shows that the conveyor rans under the 
auxiliary coal store, under the boiler house floor, up to the 
main coal bunkers, and back over the top of the coal to the 
ир The conveyor is driven through pawls and 
treble reduction gears by a B. T. H. M.P.-type 10-H р. slow 
gpeed motor at & speed of 45 feet per minute, at which rate 
it is capable of carrying 50 tons per hour into store. The 
conveyor is of the gravity-bucket type, and is carried by 
flanged wheels, of which there are four to each bucket, 
running on steel rails 25 inches apart ; the latter are suitably 
curved where the direotion of motion of the conveyor changes 
from horizontal to vertical, or vice versá, and provision is 
made at the northern end of the travel for taking up slack. 
The buckets are of j inch steel plate, spaced at 28 inches 
centres, about 220 in number, and are each capable of 
holding 2 cubic feet, or about 100 Ibs. of small coal. 


this is done, ensures that there shall be no wear on the 
spindles, and we understand that the whole apparatus works 
quite silently and satisfactorily. The motor is opera 
means of а B.T.H. anto-starting rheostat with over and 
underload attachment. | 

From the bunkers the coal falls into vertical ghools, ode 
in front of each boiler; here again the apparatus presents 
marked features of divergence from English practice. The 
shoots are borne on wheeled carriages running on rails, € 
that they can be drawn aside out of the way or moved about 
to distribute the ooal in the hoppers below ; they are #0 
provid with a system of levers by means of which they cin 

weighed, with their contents, and the weight indica 
on а steel Tes enolosed in an iron case conveniently p 
near the boiler fronts. The shoots and dials are cler 
seen in our illustration of the boilers, together with 
chains, by means of which the valves in the bunkers 3% 
controlled and the shoots moved to and fro; each shoot 
holds about 8 cwt. when full, and can be emptied as requi oad 
by means of a valve at the lower end. It will be noti 
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that the ooal is weighed twice between the barge and the 
boiler furnace. 

The boilers at present installed consist of six batteries of 
two each, or 12 in all, of Messrs. Babcock & Wilcox’s usual 
type; they contain 2,580 rquare feet of heating surface each, 
and are equipped with Vicars mechanical stokers and grates. 
The latter are driven from underground shafts by means of 


Spout FILIER FOR CONVEYOR. 


two Chandler high speed compound enclosed engines, which 
serve as stand-by for one another. There is room for eight 
additional boilers, the foundations for which are already laid. 
The boilers are tested up to 250 lbs. per equare inch, for a 
working pressure of 160 lbs. 


extending between the two economisers, so that either motor 
can be used to drive the whole of the sora 

The steel chimney shafts are of great interest ; they are 
280 feet in effective height, from the bottom of the flue to 
the top of the shaft, 12 feet in diameter overall, and 10 feet 
in diameter inside the flrebrick lining. The foundation con- 
sists of a concrete block 14 feet deep and 29 feet x ira resting 
on a hard gravel bed ; upon this is an octagonal brick base, 
the total height of this part being 80 feet. A heavy base- 
plate of cast-iron, in eight parte, is fixed to the concrete by 
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DRiviNG GEAR OF CONVEYOR. 


means of holding down bolts; to this the steel shell is 
riveted. The shell plates are 3 inch thick for the 
first 50 feet; үу inch thick from 50 feet to 110 
feet; and } inch thick from 110 feet to the top, 
which is 200 feet above the baseplate. The shaft 
is built of steel plates in rings, lap-jointed, and tapering 
upwards, and is surmounted by an ornamental cap of galva- 
nised iron, No. 14 B.W.G. The horizontal seams are double 
riveted for a height of 40 feet; all other seams are single 
riveted, with 4 inch and $ inch rivets. A steel ladder is 
fixed to the shaft, and passes up through a door in the cap. 


The chimney is lined throughout with firebricks, specially 
moulded to fit the shape of the shell, and: laid in fireclay. 


LI — — 
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ELECTRIC CRANE, 


The waste zare’ 

: е &zases:are; conducted by means of two flues, one 

On either sides of the boiler house, to the economisers and 
in tan ha T Же economisers are of the Green type, arranged 
WO groups of 192 tubes each in each flue; the tubes are 

: sizs (9 feet x 4% inches), put up in 24 sections 
right Der gr-onp. The scrapers are driven by two B.T.H. 
"5 type © E; these are provided with a oounterahaft 


The weight of steel used in the construction of each of the 
shafts is 50 tons, and they are stable against a wind pressure 
of 25 Ibs. per square foot without receiving any support from 
the holdirg-down bolts, It is of interest to know that 
each of these shafts was erected in three weeks ! 

The whole of the steam pipes were supplied by the Crane 
Company, and are of lap-welded steel. They are guaranteed to 
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stand a test pressure of 800 Ibs. per square inch, or to work at 
250 Ibs. pressure. The system of steam distribution is as 
follows: Each pair of boilers is connected by a single steam 
pipe with one engine. There is no duplication, and no ring, 
the idea being that a certain boiler unit shall in general feed a 
certain engine. To provide for eventualities, however, each of 
these pipes is connected by a T with an equalising steam pipe, 
which runs across the whole range close to the boiler house 


the hot well, and is passed through two oil filters of Mesars. 
Raylton, Campbell & Dixon’s manufacture before going into 
the economisers. 
The exhaust steam 
from the auxiliary 
engines passes 
through a Wheeler 
feed water heater on 
its way to the con- 
densers. The make- 
up water is obtained 
from the town 
mains; a tank is 
being erected to 
store a sufficient 
quant ity, while 
alternatively water 
can be obtained 
from the canal 
— 
e steam pi 

as will be sen [rom 
the cross - sectional 
view of the works, 
dip down beneath 
the floor of the 
engine room; а 
Stratton steam 
separator, made by 
the Crane Company, 
is fixed by the base 
of each engine to 
intercept water of 
condensation. All 
the separators are 
drained to a battery 
of traps delivering 
to an automatic 
pump, which ге- 
turns the water 
direct id the feed 

ipes without pass- 
ine J the hot 
well. 

The main exhaust pipe from the engines is of cast-iron, 
80 inches in diameter, and is provided with an automatic 
relief valve, 20 inches in diameter, leading to an atmospheric 
exhaust pipe; the latter is of the same siz» (20 inches), made 
of spiral riveted galvanised iron, by the Abendroth & Root 
Company, N.Y., and is carried up the outside of the wall of 
the engine room. It is fitted with a Lyman patent exhaust 
head, which is drained to the hot well. All the exhaust 
pipes, &c., are of the Crane Company's make and were sup- 
plied through the B.T.H. Co. 

The condensing apparatus consists of three surface con- 
densers of the Admiralty” pattern, made by the Wheeler 
Condenser and Engineering Company. Each of these has a 
cooling surface of 2,400 square feet, and is capable of dealing 
with the steam from two engines of 750 r.H.P. each. These 
condensers, which we have described on other occasions, are 
built above their air and circulating pumpe, and consist of 
cast-iron shell, with brass tubes. The steam cylinders are 
7 inches and 14 inches diameter, the air-pump barrel 16 
inches, the water pump 18 inches, and the stroke in all cases 
is 16 inches. Circulating water is obtained from the dock, 


the intake being through roses in two separate chambers. 
Either of these can be cut off by means of a stop-valve, or 
can be closed from the dock and pumped dry if required. 
The engine room is extremely lofty, well lighted, and lined 
with glaz.d bricks; it is provided with a ranway at a height 
of 27 feet above the floor level, upon which runs the travel- 
ling crane. The latter was made by Messrs. Higginbotham 
and Mannock, of Manchester, and was also part of the British 
Thomson-Houston Company's contract ; it is of 76 feet span, 
and is capable of lifting а weight of 25 tons at a speed of 4 feet 
per minute, with a quick lift of 4 ton at 50 feet per minute, 
while the longitudinal and cross traverse is effected at 60 feet 
per minute, fully loaded. The crane is electrically 
operated, there being three G.E. 800 motors for 
hoisting and travelling, and for the cross traverse of 
the crab; the motors are all of the G. E. enclosed 
railway type, and are operated by means of con- 
trollers mounted in a cage. Power is supplied to the 
crane by means of 
a trolley wire fixed 
to the gantry 
girders, upon 
upper side of which 
runs a trolley 
wheel; віх bare 
copper conductors, 
three fixed on either 
side between the 
crane girders, con- 
vey the power to 
the two motors on 
thecrab. The return 
circuit is effected 
vid the ironwork 
of the building, 
current being ob- 
tained from the 


automatic brake is 
rovided, which 
olds the lifting 
gear whenever cur- 
rent is cut off from 
the motors. 

The engine room 
at present contains 
five generating sets, 
each consisting of 
a 550.kw. railway 
generator, supplied 
by the British 
Thomson - Houston 
Company, Limited, 
direct driven by a 
cro3s compound ver- 
tical engine, made 


STOKING-FLOOR, SHOWING Солі SuooTs, WEIGHING MACHINES, AND MECHANICAL 
STOKERS, 


by Messrs. E. P. 
Allis & Co., of Mil- 
waukee. These are 
shown in our bird’s- 
eye view, taken from the crane. The space on the right 
foreground is partitioned off for the erection of a three- 
phase generating set, which is to supply power at high 
pressure to the outlying portions of the lines, towards Dalkey 
and Olontarf. 

The armature of the dynamo, as will be seen, is mounted on 
the main shaft between the high and low pressure engines, 
and is bolted direct to the hub of the fly-wheel. O wing to 
the great height of the engines, platforms have to be pro- 
vided at two levels to give access to the valve gear, &.; the 
upper platforms are all joined together by gangways. _— 

The cylinders of the engines are 20 inches and 40 inches 
in diameter, with a stroke of 42 inches; the normal speed 
is 90 revolutions per minute. The fly-wheel, which is 19 feet 
in diameter, weighs 85,000 Ibi, and is built up of eight 
segments, each comprising one arm and one-eighth of the 
hub and rim ; these are bound together by quadruple steel 
rings shrank on the hub, and may be run at fall speed with- 
out other attachment! For additional security, however, 
they are tied together by wrought-iron links shrunk 
on projections in the rim, The shaft is 19 inches 
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diameter in the hub of the fly-wheel, and 17 inches 
in "wj bearings, which are 83 inches long, lined with Babbitt 
metal. 

The valve gear is of the Reynolds-Corliss trip type, with 
automatic cut-off on both cylinders; this is controlled by a 
governor of the fly-ball pattern, while the low pressure cut- 
off is also adjustable by hand while the engine is running. 
The variation in steady speed between no load and full load 
is guaranteed not to exceed 13 per cent. An emergency 
governor is also provided, which shuts off steam absolutely 
from the engine if the speed, from any cause, rises to 95 
revolutions per minute. 

The engine is so arranged that, in case of need, it is pos- 
sible to run either the high or low pressure side independently 
with a load of 600 1. H. p. 

Sight feed lubrication is in use, but an automatic system 
is about to bs applied to the whole of the engines. 

The teed efficiency of the engines under normal 
working conditions at full load of 680 B.H P., is 1 I. H P. per 
12-7 Ibs. steam per hour. At 800 1. H. P., the steam consumption 
per 1 H P. is to be not more than 18:25 lbs. per hour. The 
average of one week's running has been shown to result in a 
consumption of 4 72 lbs. ooal per Kw.-hour—a result which 
will be regarded with pardonable envy by engineers in charge 
of lighting stations ! | 

(To be concluded.) 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 657.) 


St. Albans.—The Town Council have decided not to do 
anything as regards electric lighting for the present. 


St. Pancras.—The accounts of the St. Pancras elec- 
tricity undertaking for the year ended Dec. 31st, 1899, were presented 
to the Vestry at their meeting on Wednesday last week. The year’s 
trading bas proved very successful. The gross revenue for the year 
amounts to £44,880 7е., an increase over the previous year of £6,624 
61. 8d., and the net profit, after payment of instalments of loans and 
interest charges, £6,841 19s. 11d., an increase of £2,666 17s. 6d. To 
the net profit for the past year must be added £1,892 9з. 7d. brought 
forward from 1898, which leaves a profit of £8,734 9з. 6d. to be dis- 

of. It is proposed to dispose of this balance as follows :—To 
write «ff £1,6C0 for depreciation of accumulators, meters, switches, 
&c. ; to contribate £2,000 in aid of the lighting rate, and to transfer 
£4,000 to the reserve account, which will now amount to £12,000, 
leaving a balance of £1,134 9s. 6d. to be carried forward to riext 
year’s accounts. The Vestry have every reason to congratulate them- 
selves on the results achieved, especially considering that a sum of 
£6,536 16s. 64. has been allowed as rebate off the accounts of con- 
sumers charged by the maximum demand indicator system. Having 
to the satisfactory results obtained, it is proposed to con- 
siderably reduce the charges both for private and public supply after 
Jane quarter, so that private consumers not using the maximum 
demand indicator will be charged 5d. instead of 61. per unit, and 
those using the indicator will be charged 64. a unit for the first hour 
and 2d. per unit for all after, instead of 61. and 34. respectively. 
The supply for motive power will be reduced from 3d. to 24. a unit, 
and for street lighting from 4d. to 3d. 


South Africa.— The British and South African Export 
Gazette mys that :— 

“The progress evinoed in the consumption of electricity for 
lighting and power purposes in all Bouth African oentres where it 
has been introduced also characterises that of the Oape metropolis, and 
the increased demand induced by the normal, and at present 
abnormal, growth of the population has had the natural effect of 
rendering continuous additions to the plant necessary. The new 
“ Economic ” boilers which are about to be put down at the Central 
Station, are being supplied by Messrs. Davey, Paxman & Oo., Limited, 
Colchester, and will be fitted with the Meldrum forced draught 
furnaces, made by Messrs. Meldrum Bros., Manchester, which, 
besides increasing the дабу from the boilers, obviate smoke and 
economise fuel. The merits of these furnaces are well known in 
бо Africa, they being largely used on the Rand, in Natal and else- 
where. 

“The public reception of the boon of electric lighting at East 
London has been such that within three months of the starting of the 
service the estimate of the possible needs has been vastly over- 
stepped, and the necessity for a considerable increase of the plant has 
b2come apparent. The additions now proposed are the acquisition 
of a 65-xw. alternator with engine combined, at a cost of £1,500; 
the necessary boiler connections and additions to switch-board, 
£150; automatic switches with connecting circuit, £700; and 
m smaller engine and alternator than the above. The acquisition of 
30 bigh tension fuse boxes at a cost of £3 10s. each, is also recom- 
mended. It is not considered that these represent the final demands. 

“ The electric tramways at East London installed a couple of 
months ago, have already proved such a success that contracts for the 


construction of additional cars are being placed, some to be exclasively 
for native use.” 

For the electric lighting plant of the South African Mutual Life 
Insurance Oompany's premises at Port Elizabeth an order for two 
50-8 P. locomotive boilers, and two 10 x 8 high-speed engines bas 
been given to the Royal Electric Company, of Montreal, Canada. 


Southampton.—The Electricity Committee is to adver- 
tise forthwith for tenders for the construction of the additional 
boiler required at the supply station. Alderman Bone said at the last 
Oouncil meeting that it was absolutely necessary that they should 
make some provision for their output next winter. 


Sudbury.—The Council's provisional order has been 
reported for second reading. 


Tyneside.—The Willington Qaay Distriot Council has 
rescinded its resolution opposing the Tyneside Electric Power Oom- 
pany's Bill, and is now content to allow the company to come into 
the district if it wishes to do so. 


West Hartlepool.—AÀ Darlington paper commenting 
regarding the West Hartlepool electric lighting scheme, says that the 
work in connection with ¢ luckless generating station, Alderman 
Wilson regretfally admits, does not mike headway, and the pro- 
babilities are that the job will bave to be taken out of the con- 
tractor’s hands. The plant and other accossories have long sgo been 
ready. One resuit of this delay has been to considerably enhance 
the cost of the work, on account of increased cost of materials and 
labour. Meanwhile the demand for the supply is steadily increasing. 


Weybridge.—The Board of Trade has granted the pro- 
Ten "asd applied for by the Urban Electric Supply Company, 
mi ; 


Wigan.—At a recent Council meeting, Mr. Worthington, 
in moving the confirmation of the minutes of the Electric Light aud 
Tramways Committee, said although the minutes covered a very large 
крас they were mainly concerned with the letting of contracts. 

he whole of the contracts necessary for the completion, not only of 
the power house, but of the tramway from Martland Bridge to Market 
Place were let, and the work was in hand; and he believed they 
might expect that almost immediately after the power house was 
roofed in the whole of the machinery would be ready for delivery. The 
committee felt justified in recommending to the Oouncil the purchase 
of the remaining land between the present site of the power house 
and Bradford B:reet. 

Alderman Holmes asked why they had thought fit to make a 
reduction in the price of the current as given in the minutes-- 
" Moved by Mr. J. Gee, seconded by Mr. Wood, and resolved that 
the arrangement to supply current at 21. per unit for a 24 hours’ 
load be adopted." On the terms that were originally laid down in 
October last, and had since been circulated in the town, the maximum 
demand for motor heating or special purpose was 12 hours and above 
14. per unit. They counted 12 hours and above to mean 24 hours, 
and wbat was the reason that the price was reduced 25 per cent. 

Mr. Worthington said that when the list was drawn up for 1d. per 
unit, it was never dreamt that there would be anybody who would 
make application to them for the current to be used the whole of 
the 24 hours’ running for motive power, bat almost before they bad 
commenced operations they had such an application, and on working 
itout he might say that they would make more money if they put 
the price at 2d. per unit for a 24 hours’ running than they would at 
Id. per unit for 15 hours’ running, because the men, the steam, and 
the attendants would be there the 24 hours, whereas in the 15 houre’ 
running they would not be getting anything for the nine hours 
remaining, though they would be there the same. Consequently on 
figuring it out they found it was better to supply the current at 2d, 
per unit for 24 hours' running. i | 


Windsor.—The Qaeen has given orders (says Truth) 
that St. George's Ohapel, Windsor Castle, and the Albert Mem: rial 
Chapel are to be lighted by electricity. , 


Worcester.— Rather than go tolitigation over the matter, 
the Council is paying £75 to meet the claim of a Mr. Thomasson for 
injuries received from a fall into a transformer chamber. 

The Electricity Oommittee has for some time been considering the 
necessity for providing in the near future a supplemental generatin 
station. Negotiations for a site are proceeding. When the Oo 
came to consider the question last week, Ald. Oaldicott moved an 
amendment that— 

Before the Council incurs the expense involved in the fresolution, thc 
Electricity Committee submit & full report as to the advisability of constructing 
а generating station in the city, with an estimate of the probable cost and the 
annual maintenance thereof, and also a statement of the total number of units 
which could have been generated by water-power at Powick during the years 
1598 and 1899 respectively, assuming that there had been a full demand for the 
current. 


The amendment was rejected. 


ELECTRIC TRACTION NOTES. 


Berlin.—An electric tramway connecting the extreme 
north with the extreme south of Berlin, was opened on Sunday. The 
length of the line is 15,180 metres. 
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Blackburn.—We read that the electric trams have been 
a wonderfal success at the reduced fares. Бо се is the pressure, 
indeed, that it has been decided to double the in the busy places 
in order to cope with the traffic. When the double lines are com- 
pleted, it is intended to ran a five minutes’ service. 


Bolton.—The official statement of the working of the 
electric tramways during the month of March shows the total namber 
of passengers carried to be 939,908, and the receipts £8,916. The 
statement in regard to the working expenses from Jan 10% to 
March 31st shows the expenditure to be £7,280, but as this includes 
£1,088 for uniform, the actual expenditure is £6,191. The total 
receipts amount to £10,543 183., leaviog a balance of £4,351 for the 

yment of interest, &c. The total passengers carried since the open- 
fae of the system numbered 2,530,536. 

A jury at the Salford Hundred Court of Record has just awarded 
an earthenware dealer £40 damages against the Bolton Oorporation 
on account of injary to his horse and damage to the cart by an eleo- 
tric car running into them. 


Liverpool.—This week the work of laying the tramway 
lines for electric traction will be commen on another section, 
namely, along Victoria Road and Derby Road to the Bootle borough 


boundary. Up to the present nearly 50 miles of single, or 25 of 
double have been laid for electric cars. This year more than 
10 miles of single line have been dealt with. a total of 


68 miles of horse-car lines have to be converted, and 24 miles of 
additional lines laid. . 


Manchester—Liverpool.—The London Gazette for 10th 
inst. contains notice of application by the promoters of this electric 
express railway scheme for additional тотон to authorise lateral 
deviations and alterations of levels of the railway proposed to be 
authorised by the Bill now pending in Parliament. 


Metropolitan Railway.—The City Press says that the 
board of the e Railway Oompany hope to bs able to run 
their first electric a few days hence. It is to consist of six 
carriages, 3 inches wider than those at present in use, and will 
provide accommodation for 312 passengers. 


Nidderdale.—A public meeting was held at Lofthouse, 
near Pateley Bridge, last week, to consider an offer of the Power and 
Traction Company, Limited, to construct a light railway from Pateley 
Bridge to Lofthouse, a distance of seven miles. Mr. Smith, a director 
of the company, attended, and said that the valley had been sur- 
veyed, and the company recommended that a 2 feet 6 inches gauge 
at Bateley Bridge, Wath, Башар, and Lofthouse. Tü preliminary 
a ge, Wath, ill, ofthouse. preliminary 
expenses in obtaining Parliamentary powers, &c., would probably be 
about £1,000. If residents would subscribe £500 the company would 
find the remainder, and if the line was proceeded with the £500 
would be returned in shares. 


Portsmouth.—The Tramways Committee of the Town 
Council, having received a letter from the solicitors to the tramways 
company, formally declining to submit the points in dispute $o Bir 
F. Bramwell, who has been appointed arbitrator to determine the 
sum to be paid for the un 


against the company. The necessary action was accordingly initiated 
(Ms. A. Hellard), and on Tuesday last week a rule 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Cable Matters.—Reuter's Melbourne agent 
says that the Postmasters- General of New South Wales and Victoria 
remiere’ conference 


attend the P in view of the settlement of 
cable questions, 


Bristol Telephones.—The report of the Bristol Chamber 
of Commerce to be presented to the annual meeting of members next 
week contains a summary of the telephonic work done in the dis- 
trict. This states that the Bristol ex is necessarily in a transi- 
tion state at present. The new building in Telephone Avenue is now 
complete, has been occupied for some time. The underground 
wo. which will enable the company at an early date to transfer the 
subscribers to the large now switchroom, is practically complsted, 
and the delicate process of bringing the ends into the new building 
and of testing and connecting them with the new switchboard is also 
nearly finished. Itis hoped tbat in the month of May all this work 
will be completed, and that the various improvements in the new 
switchboard and in other material points, will lead to Bristol having 
an unsurpassed telephone service. Exchanges have been opened at 
Ohippenham and Warminster, and a ents are almost com- 
peo for opening at Darsley and Berkeley, at Wellington and Felton. 

sdstock and Midsower Norton may soon follow. The Post Office 
trunk service has at last been brought to Swindon. At Bath the 
underground work is nearly complete, and more than two-thirds of 
the subscribers are now connected with fhe system on metallic 
circuits. At Gloucester all the pipes for the underground work are 
now laid, and the work of drawing in the cables is being pushed for- 
ward. In the West of England and in South Wales continued pro- 
gress has been made in the number of subscribers, the opening cf 
new exchanges and the extension of underground work. At Swansea, 
Where a change of offices had become necessary, very eligible premises 


have been secured in one of the best situations of the town ; this will 
be а great improvement. The number of sub:cribers of the National 
Telephone Oompany had increased from 120,144 at the end of 1896 
to 140,600 in 1899. 


Cable Rates to Australia.—R.uter’s Melbourne agent 
W ies destra 1 have signed 5 

an 
Bastern Telegraph Company by which the reduced tariff of 4s. a 


company.” 


Channel Cable Cut.—The Boulogne Times says :—Мг. 
8. H. Mants, German Vioe-Oonsul, informs us that the German- 
English telegraph cable was cut in proximity to Boulogne on Monday. 
It is thought to be the work of a Boulogoe smack. The delinquents, 
notwithstanding a reward of 500 francs (£20) offered by the German 
Government, have not yet been discovered, although Mr. Маш», 
assisted by the local police, is having all smacks entering the port 
closely examined. It will be remembsred that a 

befell this cable about a year ago. The cable will take three days to 
repair, which means a loss of 90,000 francs (£8,600). 


ding 
tion with Switzer and Italy. 1% is expected that at the end of 
this year it will be possible to communicate with Rome, a distance of 
over 1,000 miles. 


tad g the enge ee derne cable totem London sud 
the 

Birmingham, which the Post Office has been la since J ^ 
1897, "i So Readers will remember a Tisetented artic 
which appeared in the HL nOrRTOAr, Rm for January 27th, 1809, 
in which particulars of this cable were given. 


Rosario Telephones.—The Review of the Hiver Plats 
says that the representative of the English syndicate is at present ia 
Rosario in with the authorities for a new tele- 
phone company in that city, the wires to bs underground. In view 
of the fact that it is impossible to use the existing telephones ia 
Rosario when the electric е pa is working, the new company should 
have A first class aud is sure to be received with open a 
by the public in in that city." 


Telegraphic Interruptions and Repairs:— 
CABLES. Down, Repaired. 
amaica-Oolon ... al ... June 90, 1899 .. "m 
Trinidad-Demerara (1891 dupli- 
cate) eee eee eee eve Oct. 23, 1899 °... eee 
Trinidad-Demerara (1871 origi- 
nal ö. 0 5 Арі. 14, 1900 ... 
Mole Bt. Nicholas-Cape Haitien... March 6, 1900 


Zansibar-Mombasss... ... Арі. 10, 1900 
Oayenne-Pinheiro ... Oct. 11, à - 
Oayenne-Paramaribo ‚ Feb. 16, 1900 P 
Oeara-Maranham өө oe Feb. 20, 1900 eee 
Para-Maranham E .. March 2, 1900 ... ads 
Ooro-Maracaibo 3 .. Mar. 15, 1900 ... ApL 14, 1900 
006 ee June 20, 1899 ee ee 
Sitia- Rhodes. d . Арі. 6, 1900 8 
Tangier s Vis an. 2, š vs 
LANDLINES. 
Іхргав:— 
Haitien landlines ., Apl 12, 1900 ... Apl. 14th, 1900 
Bo ommunioation with Mafeking 
and be eee • . Oct. 13, 1899 LII UN eee 
Oomm on with all 
beyond Orange River ... Oct. 18,1899 ... - 
unication with no 
Mooi River (Natal) 0 e Oct. 22, 1899 ee ee 
unication beyond Burg 
dorp (Oape of Good Hope) ... Nov. 7, 1899 € 
Oommunication beyond 
(Natal) ... Nov. 7,1899 ... 


Oommunioation with all officas of 
Oolombia beyond Buenaventurs... Jan. 22, 1900 ... m 
Communication vid Hanekine " 
interrupted on Persian Territory Feb. 34, 1900 ... jus 
Ooro - Maracaibo ete „ә, Mar. 16, 1900 ... Apl. 14, 1900 
Serena- Valparaiso ... jai ... Jan, 16, 1900 ... Арі. 12, 1900 


Turkish Telegraphs.—Reuter’s Constantinople repre- 
sentative says that, according to the rewspa the Baltan has 
offered an extension of the telegraph cable from Halt to the Ней], 
a distance of 2,500 kilometres. The expense of the extension will be 
defrayed from the civil list. i 


The U.S. Pacific Cable.— Reuters Washington agent, 
telegraphing on 11th inst, stated that the Senate had passed a Bill 
for the P. cific cable to be under the control of the Navy Department. 
$300,000 bave been appropriated to begin the work. 


! 
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The Telephone in Londom.—Mr. W. Heinemann, of 
21, Bedford Street, W. O., sends а copy of the following letter, which 


be has received from the National Telephone Company, to the Times. 
He n J ignation we all 
must will be too readily understood. The hone is a neces- 


sity of mode rn life, as much so as water and 
monstrous that even the threat should be 
business men to boot) should be depri 
of the company, or the red tape of the London County 
Oouncil or the pompous extortion of one individaal landlord.” 


The National Telephone Company, Limited, 84 and 85, Gerrard 
Street, Soho, London, W., April 12th, 1900. 
Wm. Heinemann, Esq., 91, Bedford Street, Strand, W.C. 

Dear Sir,—I regret to inform you that the leseees on the Bedford Estate, who 
for many years have granted the company wayleaves, are now оеша compere’ 
by the estate authorities to give notice to the company terminating their agree- 
ments, with the only alternative of an absolutely prohibitory payment to the 
Bedford Estate for wayleave rental. Under these umstances the company, 
u this arrangement can be modified, will have no option but to remove the 
whole of the wires, and I think it only 49 855 to call your attention to this at the 
earliest possible moment, so as to enable you to make whatever arrangements 
may be necessary. 

Joan assure you that it is with the greatest regret that the company will have 
to pore to this inconveniente, but, owing to the refusal of the London County 
Council to allow further underground work and tbe Bedford Estate to allow 
overhead wires on reasonable terms, I see no prospect of being able to continue 


the service to you. 
Yours faithfully, 
R. A. DALzELL, District Manager. 


ht, and it seems 
sible that taxpayers (and 


CONTRACTS OPEN AND CLOSED. 


| OPEN. 

Aarhus, Denmark.—April 80th. Tenders are invited for 
the delivery and laying down of the network for distribution of the 
current from the electric station in Aarhus. For 
** Official Notices " to-day. 

Aberdeen. ТЬе Corporation invites endore dor = pot 
supply or | e electricity works, Ootton : ty 


Barnsley.—Tenders are to be invited by the Council for 
13 arc and incandescent lamps and posts for public lighting. 

Birkenhead. — April 28rd. The Corporation wants 
tenders for boilers, econo , mechanical stoker, steam dynamos, 
condensing plant, battery and booster, and overhead travelling 
rect tramway power station. See “ Official Notices 

Dublin.—April 26th. The Electric Lighting Committee 
wants tenders for six Lancashire and four water-tube boilers and two 


economisers; two 1,000-xw. and two 500-xw. low speed polyphase 
for the electricity Official Мойсев”. 


Dundee.—April 25th. The Town Oouncil wants tenders 
for a traction switchboard for the electric station. See “ Official 
Notices” April 6th. 

Glasgow.— April 80th. The Corporation are prepared to 
receive рі ba р lying and 


la of conduits for teleph cables &. 

— —̃ 
wW, u 

will be on Fooelptof а bond fide tender. Bee " Official 


to-day. Р 

Glasgew.—May 5th. Tenders for electricity meters are 
wanted by the Oorporation. See Official Notices” to-day. 

e e es Electricity авиа wants tenders for 

years supply of electricity meters; Tram Committee 
for the supply of various in contention: With. overhead 
equipment of new lines. * Official Notices” March 30th. 

Liverpool. — April 25th. The Select Vestry of the 
Parish of Liverpool invite tenders for an installation of about 100 
lights in connection with the Nurses Home of the Workhouse, 


Hill, according to a specification which may be seen at the 


Brownlow 

office of the Vestry Olerk, Parish Offices, Brownlow Hill, 
Londos.—April 80th. The Great Eastern Railway wants 

tenders for stores and materials. See “ Official Notices” to-day. 


London.—May 2201. The Central Electric Supply m 
es 


. continuous current generator ; (3) 
switchboards and connections. Specifications, o., at the office of 
general see our 


Londom.—June 1st. The City Corporation Streets Com- 
mittee invite for the bire of an electrically-driven dust 
cart. Sees Official Notices this week. 


Hariupol.—May. The Secre of State for Foreign 
Affairs has received a from Н.М. Oonsal at Taganrog, 
stating that tenders are in by the municipality of Mariupol, not 


of it, either through the 


town. Particulars may be examined on personal application at the 
„ Department of the Foreign Office between 11 a.m. and 
p.m. | 
Perth.—Msasy 7th. The Burgh Commissioners want 
tenders for 45 enclosed src lamps, and lamp pillars with switch 
gear, &o. Bee “ Official Notices " to-day. 


Rhyl.—May 14th. The Council wants tenders for water- 
жагу ша апа оос aquas plant; steam dynamos, pumps, pus 
board; mains, : с.; battery; , ., 

for electricity works” Beea Official Natioes " ыш 
Southampton.—May 1st. The Corporation wants tenders 
for a 300-xw. continuous current generator coupled direct to a 


medium speed vertical compound steam engine for the electricity 
works. Взе “Official Notices” April 13th. 


Spain.—May 5th. The municipal authorities of Moguer 
(Province of Huelva) are inviting until May 5th, for the 
concession for the electric lighting of the town during a period of 
20 years. Particulars may be obtained from, and tenders are to be 
sent to, El Secretario del Ayuntamiente de Moguer, Huelva. 


Sunderland. — April 27th. The Corporation wants 
tenders for the supply of two additional switchboard panels with 
instruments, &o. for the electric lighting station. See Official 
Notices ” April 6th. 


West Hartlepool.—April 24th. The Corporation invite 
tenders for wiring the electric light station and offices at Burn Road. 
Specification, &0., may be obtained from Mr. Н. F. 
borough electrical engineer, upon payment of one guinea. 

Wimbledon.—April 24th. The Wimbledon Council 


wants tenders for electric light wiring, fittings, бо, at the now 
isolation hospital. See “ Oficial Notices " April 13th. ' 


OLOSED. 


Barrow.—The tender of Messrs. Babcock & Wilcox for 
extensions to the steam plant at the electricity works at £4,540 has 
been accepted by the Electric Lighting Committee. 

Glasgow.—The offer of Messrs. Brockie-Pell Aro Lam 
Limited, to supply on hire 990 arc lamps required for the Exhibi- 
tion, has been accepted. 

Hereford.—A committee of the Council have accepted 
the tender of Mr. A. H. Wood for the electric lighting of the Asylum 
at a cost of £4,462. 

London.—The Contract Journal gives the following list 
of коз submitted to the Falham Vestry for the supply cf 250 
meters :— 

рып. Thomson-Houston Company, Limited (Thomson 


meter) .. - ‚> «s ae 25 ie ae .. £1,277 10 0 
British Westinghouse Electric and Manufacturing Com- 

pany, Limited (Shallenberger meter) (part square) we 900 0 0 
British Westinghouse Electric and Manufacturing Com- 

y, Limited (Shallen er meter) (all square) .. . 1,800 0 0 
Electrical Oompany, Limited (Hümmel meter) W 1,250 0 0 
General Electric Company, Limited (Aron meter) .. 1,280 0 0 
Johnson & Phillips (Himmel meter) Ия ; 1,250 0 0 
Venner & Co. (Hookham meter) round) "s - 861 2 6 
Venner & Co. (Hookham meter) (all square). .. 1,07 2 6 
Witting Bros., Limited (Himmel meter) 25 is . 2,063 10 0 


* Recommended for acceptance. 


London.—The following is a list of the submitted tenders 
for electric light installation at King’s Oollege, London. The list is 


sent to us by Mr. Grant :— 
£ ва, 
Alliance Electrical Company ee eo ee ee ee 1,722 0 0 
Do. alternative estimate .. ee 1,044 10 0 
Tamplin & Makovski .. ss oe " za oe .. 1,656 0 6 
А alternative estimate 1,444 5 9 
Drake & Gorham sx tie is E 1,848 0 0 
Do. alternative estimate .. 1,209 15 0 
National] Electric Wiring Company 1,178 8 4 
J. O. Grant ee. e ee 1,160 0 0 


. oe 
|. 


FORTHOOMING EVENTS. 


Monday, April 93rd.—At 8 p.m. Iustitution of Civil Engineers 
| Meeting. The eighth“ James Forrest lecture on“ The 
иш between Electricity and Engineering," by Bir 


W. H. Preece. | І 
Taesday, April 24th.—At 8 p.m. Institution of Civil Engineers. 
M 


At 4 p.m.— The Institute of Civil Engineers. Sir William 
reece will repeat his lecture. At 8 pm. Annual 
General Meeting, to receive the report of the Oouncil, 
and to elect the Council and Auditors for the ensuing 
year, 
Wednesday, April 25th.—At 8 p.m. Institution of Mcchanical 
Engineers. D А | 
At 7.30 p.m.—Institution of Electrical Engineers. S'ucente 
Meeting. Paper on “Meters and Magnets,” by Mr. 
Humphreys (student). 


- 
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Thursday, April 26th—At 8 pm. Institution of Mechanical Engi- 
neers. Meeting. 
At 8 p.m.—The Institution of Electrical Engineers. The 
Electric Transmission of Power," by Prof. George 
Forbes, F.R.S. (member). | 
At 3 p.m.— Royal Institution. First lecture on A Century 
of Chemistry in the Royal Iostitution," by Prof. 
Dawar, F. R. S. 
Friday, April 27th.—At 9 pm. Royal Institution. Lecture by 
. Lord Kelvin on Nineteenth Oentury Clouds over the 
Dynamical Theory of Heat and Light.” 
At 8 p.m.— Physical Society. 


NOTES. 


Luminescence of Aluminium  Electrodes.—Under 
this title Mr. W. 8. Audrews contributes to the Electrical 
World and Engineer an account of a curious result noticed 
by him when experimenting with two aluminium carbon 
cells, He made some further investigations of which the 
following is a brief résumé :—Tne immersed surface of each 
side of each plate was 4} inches x 4 inches, and the cells 
were charged with a saturated solution of Rochelle salts 
(double tartrate of potash and soda). Tbe connections of 
the cells and instruments were as follows :— 


Al represent the aluminium plates; , carbon plates; v, voltmeter; w, watt: 
meter; л, auumeter; and ка regulating rheostat, 
The following readings were taken :— 
Volts. — Amperes. Watts. 

90 ees 0 25 5 

110 0 25 10 

120 0:30 13 

130 0 35 15 | 

140 0 40 20 

150 0 50 26 

155 070 70 

160 isa 140 ... 150 

168 200 ve 240 


At abont 90 volts the submerged portion of the alaminium 
plates became faintly luminous. At about 120 volts a 
number of little stars appeared on the sarface of the plate 
which increased in brightness, in number and brilliancy 
as the voltage was raised. At about 150 volts a 
singing noise was audible, probably due to the rapid 
formation of bubbles. All these phenomena inoreased 
in intensity up to 165 volte, when the liquid became so 
turbid from the violent evolution of gas that the voltage 
was not apy further increased. The luminescence and stars 
were not confined to the immersed section, but extended above 
the surface as far as the salts had crept up the plates. When 
the cells are newly charged the luminescence appears at a 
much lower voltage. These cells had been charged 48 hours 
before the observations here recorded were made, | 


Lecture.—On 9th inst. Mr. A. L. C. Fell, electrical 
engineer to the Sheffield Corporation electric tramways, 
lectured before the Sheffield Society of Engineers and Metal- 
largists on “The Provision and Distribution of Electric 
Power for Tramway Traction.” | 


Lightning Fatality.-—-On Monday last while а football 
match was in progress at St. Mary Oray a rain and hail 
storm came on. Among the spectators was a ship's officer, 
named Davies, who with many others sought shelter in the 
grand stand. Не was there struck by lightning and died 
after a few seconds. Others were also injared. At the 
inquest the evidence showed that the flagstaff near the 
stand was split from top to bottom. Davies's felt hat was 
partially burned, the crown having entirely disappeared, and 
the lining was torn out. In бе latter there was a clean hole, 
as though a bullet had passed through it. The right leg of 
his trousers was torn, and the upper portion of the rigbt 
boot split and burned. A quantity of money in the right 
trousers pocket was also fused, and a collar stud well 
nigh melted. Davies was a tall man, and his head must have 
been within a few inches of the iron roofing of the stand, 


one which the lightning apparently ran before it struck 
m. 


Personal.—Mr. С. H. Jowett, foreman turner in th 
engine department of the Central Marine Engine Works, 
Hartlepool, has left to take up a position with the Bruch 
Electrical Engineering Company at Loughborough. He 
received a very hearty send-off last week, and was presented 
with a handsome silver tea and coffee service and silver- 
mounted oak tray by the foremen of the works and the 
workmen. The apprentices nted him with an umbrella 
and Mrs. Jowett with a gold brooch. Mr. Jowett had been 
foreman at Hartlepool for nearly 16 years. 


Mr. J. M. Blair, from Messrs. Crompton & Oo., Limited, 
has been appointed janior assistant engineer at the electricity 
works at Hanley. i 

Mr. 8. E. Fedden, electrical engineer to the Greenock 
Corporation, has been appointed electrical engineer to the 
Sheffield Corporation electric lighting undertaking, in 
succession to Mr. Wm. Johnson. There were 28 applicants 
for the position. 


Mr. John MacFee, who entered the service of the National 
Telephone Company 18 years ago, and has since held 
several important positions with them, has been appointed 
acting manager for the Glasgow Corporation Telephone 
at a salary commencing at £275, 


We read in the Toronto Globe that Mr. Phelam 
McOallough, the chief electrician of the Toronto Railway 
Company, has been appointed electrician in connection with 
the Liverpo l Corporation street tramways at about £1,000 
per annum. The Toronto Globe appears to have obtained 
EE d аан 185 MedOallougl, dai езана 

а representative of the same e said he had not 
heard of the incident.” cu 


s 


The Naval Engineer.—At the North-East Coast Instita - 
tion of Engineers and Shipbuilders at Newcastle to 
night Mr. W. C. Borrowman will reply to the discussion on 
his paper on * Some Considerations Affecting the Training 
of Young Engineers"; the discussion on Mr. D. В. 
Morison's paper on The British Naval Engineer will be 
resumed ; and the President, Sir Benjamin C. Browne, will give 
notice that he will move, on behalf of the Council, at the 
closing business meeting to be held in Newcaatle-npon-1yne, 
on May 18th, 1900, the following resolutions :— 


1. That iu view of the national importance of an investigation and 
discussion by engineers of bhe subject matter of Mr. D. B. Morison’ 
paper, the secretary be instructed to communicate with the mon 
marine engineering institutions throughout the kingdom, enclosing а 
copy of the paper and discussion, and suggest that each should hold 
a meeting for the discussion of the subject; that all such discussion 
should be incorporated in one volume, such volume to form part al 
the Transactions of each institution. 

2. That a small committee be formed by each institution, the 
whole to be embodied in one general committee, which will draw пр 
a report for submission to the Government as representing 
opinions and recommendations of the marine engineers of the Usited 
Kingdom with reference to the engineering personnel in НИ. 


avy. 

3. That the following gentlemen be elected to form the committee 
to represent this Institution:—Sir B. О. Browne, Sir Tacoma 
Richardson, M.P., Mr. D. B. Morison, Mr. H. Withy, Mr. Т. Westgartè, 
and Prof. R. L. Weighton. 
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The Cape-Australia Cable.— The advocates of this 
cable in the Australian press, in their anxiety to secure the 
concessions which they hope may have the effect of doing 
away with the Pacific cable scheme, are not distinguished 
for lucidity of thought, or ingenuousness of expression. 
They point out that it may be a year or two before a Pacific 
cable can be laid, forgetting that the survey for this cable is 
now completed, and that the route has been found to be quite 
practicable ; whereas, on the other hand, the route for the 
Cape-Australia cable has still to be examined, and such 
few indications as exist point to a depth of water quite as 
great as that in the Pacific, with possibilities of even greater 
depths being found. Some time must be taken up in making 
a thorough survey of the Cape-Australia route, and after 
this is completed the manufacture and laying of the cable 
will take about as much time as would be the case with the 
Pacific cable, as the length is about the same in each сазе; 
thus lit is clear that the argument that the Cape-Australia 
cable can be completed before that through the Pacific is 
Obviously fallacious. 2E 


The American and English Institutions at Paris. 
—In the Transactions of the American Institute of Electrical 
Engineers for February, we read that in connection with the 
Paris meeting in August the Institution of Electrical Engi- 
neers will offera dinner in London to the visiting members 
of the American Institute on August 13th. The members 
of both bodies will take a special train to Paris оп August 
15th. The joint meeting will be held at the United States 
building at the Paris Exhibition on August 16th, and on 
the evening of the same day a reception will be held at 
the British building, the headquarters of the British Royal 
Commission. | 


Prof. Fleming's Cantor Lectures.—The Journal of the 
Society of Arts announces that the course of Cantor lectures 
by Prof. James A. Fleming, D. Sc., F.R.S., on “ Electric 
Oacillstions and Electric Waves,” announced for delivery on 
May 7th, 14th, and 21st, will of suns Bu to be post- 
poned in consequenoe of the lecturer being unexpectedly 
summoned to America. The arrangements to be made in 
consequence of this alteration in the Society’s Lecture Pro- 
gramme will be announced later. 


Appointments Vacant.—The Brighton Corporation 
wants a resident electrical engineer to act under Mr. Arthur 
Wright, the consulting engineer to the electricity works. 
See “ Official Notices ” to-day. 

A second assistant is wanted for the York electricity 
works, at £90 per annum. See Official Notices to- day. 


Société Internationale des Electriciens. — The 
monthly sitting of the Société des Electriciens was held on 
April 4th. The greater part of the time was occupied 
by the election of officers and committee. The results of 
the elections were as follows :— 

President (1901-2).—M. Hillsiret. 


Vice-Presidents.—MM. Bochet and Leblanc. 
Becretaries.—MM. Armagnat and Lorin. | 


M. Villard read a paper on cathodic and Róntgen rays, 
and performed experiments showing the properties of 
these rays. M. Mascart then assumed the office of president 
for the year 1900. 


Pa 


NEW COMPANIES REGISTERED. 


Birmingham Incandescent Lighting Company, 
Limited (65,637).—This company was registered on April 9th, with 
a capital of £1,000 in £1 shares, to manufacture, work, buy, sell, let 


on hire or deal in lamps, brackets, globes, films, mantles, shades, 
glasses, burners, meters  galvanometers, ammeters, voltmeters, 
carbons, cut-outs, b ; Switches, motors, batteries, stoves, tur- 
bines, pipes, wires and other gas and electrical accessories and appli- 
ances. The first subscribers (each with one share) are:—Rev. J. J. 
Hind, 42, Francis Road, Edgbaston, Birmiogham ; T. Nelson, M.D., 
1, Reservoir Road, Birmingham; E D. Kirby, M.D, 1C6, Hagley 
Road, Birmingham: J. Wilson, 16, Road, Bigbaston, che miet; 
Mts. L. F. Wilson, 16, George Road, Edgbaston ; Miss A. M. Russell, 
81, Dolobram Road, Sparkbrook, Birmingham; and A. Wocd, White- 
hall Chambers, Colmore Row, Birmingham, 0.A. John Wilson isthe 
permanent managing director with £150 per annum and 20 per cent. 
of the net profits. Registered office, 230, Market Place, Dadley. 


Ernest Hutton & Co., Limited (65,648).—This oom- 
Ter registered on April 10th, with а capital of £5,000 in £1 
, бо carry on the business of electricians, electrical engineers, 

and contractors and manufacturers of all kinds of electrical apparatus 
and appliances. The first subroribers (each with one share) are :— 
J. E. Hutton, Fowler Gate, Northallerton, electrical engineer ; W. 
Lockwood, Northallerton, solicitor; W. Fowle, Northallerton, 
solicitor; 9 F. Williamson, Warlaby, N orthallerton, gentleman ;, 
W. G. Jackson, The Mount, Northallerton, schoolmaster; A. Н. 
Ourtis, 15, North Villas, Oamden Square, London, electrical engi- 
neer; and W. G. Hornsey, Market Place, Northallerton, clerk. 
Table “А” mainly applies. | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Eastern Telegraph Company, Limited (6.3380).— 
This compsny’s annual return was filed on February 22nd, when 
£5,829,378 stock had been taken up and paid for in fall out of a 
nominal capital of £6,000,000 in £4,000,000 ordinary and £2,000,000 
perference stock. | 


CITY NOTES. 


The Indo-European Telegraph Company, Limited. 


Tum directors’ report to be presented st the meeting to be held at 
Winchester House on April 30th, reads as follows :— 

Mr. W. 8. Andrews has retired from the post of managing director 
in wbich be has rendered eminent services for the last 30 years, but 
remainsa member of the board. He has been as managing 
director by Mr. T. W. Stratford-Andre ws. e directors have 
granted Mr. W.8. Andrews, subject to the confirmation ot the general 
meeting, a retiring pension of £1,200 per annum. Sir W. В. Brooke, 
K. C. I. E., formerly Director-General of Indian Telegraphs, has 
accepted a seat at the board since the last ral meeting. The 
shareholders will be glad to be informed that the directors have been 
successfal in obtaining an extension of the Russian and Persian 
concessions, for a pericd of 20 years from January, 1905. The 
company has come to an agreement with the German 
Telegraph Department, and is now in negotiations with 
the German Government for a similar extension. The 
lines of the company continue to work satisfactorily, inclading 
the Wheatstone system, which has now been established in the 
German, Russian, and Persian Sections. In order to strengthen its 
submarine cable communication through the S:raits of Kertch, the 
company laid a new cable last Autumn; this work was succesafally 
carried out. The company’s revenue from all sources for 1899 
amounted to £142,343 4s. 2d., as compared with £194,649 12». 11d. 
for 1898, showing an increase of £7,700 11s. 34. The expenses теге: 
on commercial and general account £36,148 8s. 11d.; on maintenance 
account (expenses and charges) £38,508 18s. 8d.; tctal, £74,657 
7s. 7d., as against £74,346 Os. 53, for 1898, an increase of £311 
7s.2d. Deducting the above expenses, £74,657 7s. 7d., from the 
total revenue, £142,343 4v. 2d., а balance remains of £67,685 165. 74., 
from which income-tax paid, £2,195 4s. 8d., has been deducted. To 
this amount brought from the year 1893, £9,702 03. 9d., bas been 
added, and there remains the sum of £75,192 12s. 8d. From this 
amount £25,000 has been placed to reserve, and that sum, together 
with £10,625, amount of intrim dividend, has to be deducted, 
leaving a balance of £39,567 12s. 8d. The dircctcrs now 
Propose the declaration of a dividend for the six months ending 

ecember 31st of 176. 6d. per share, making, with the dividend 
already paid, 6 per cent, and a bonus of 203. per share, both 
free of inoome-tax, making in all 10 cent. for the year, 
carry forward £7,692 12s. 8d. to the credit of 1900. 
The following directors retire, and offer themselves for re-election :— 
W. 8. Anirews, Esq. and John Von Berenb Gossler, Esq. In 
case any shareholder should be unable to attend the general meeting, 
he is requested to fill up and return the enclosed proxy form, daly 
signed, so às to reach the company’s office not later than 12.30 га 
оп the 28th inst. Holders of shares to bearer must deposit 
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sbares, with name and address, at the office of the company, 48 hours 
before the time appointed for the meeting, against an order of admis- 
sion. The share warrants will be returned after the meeting. The 
transfer books will be closed from the 16th to the 80th inst., both 
inclusive. The auditors, Messrs. О. F. Kemp, Sons & Oo., chartered 
accountants, retire, and offer themselves for re-election. 


Thames Ironworks and Shipbuilding Company. 


Ат the first annual meeting of this company, beld at the Memorial 
Hall, Farringdon Street, the chairman, Mr. Arnold F. Hills, in 
moving the adoption of the report, referred in some detail to the 
great amount of first-class Admiralty work they bad in band, as well 
as similar construction work for foreign governments. As far 
аз the engineering ent was conce , last year was mainly 
one of “ change and shift." The machinery had to be moved from 
the ehops in Blackwall to those at Greenwich and Deptford, which 
had had to be equipped with modern machinery. The en 
contracts in band were at an early stage, and therefore he prefe 
not to say much about them. He then gave of the 
rogress which was being made in connection with the civil engineer- 

g and electrical engineering departments of the company, and said 
that, owing to money being required to finance work now bein 
carried out, it was proposed to raise further capital by the issue 
additional preference shares. He moved the adoption of the report 
and the payment of a dividend at the rate of 5 per cent. per annum 
on the preference shares, less income-tax, to December 31st last. 

Mr. A. A. Китонт seconded the motion, which was carried. An 
informal resolution was afterwards carried to the effect that, in view 
of the megnitude of the company's existing contracts and the con- 
stantly increasing business, the recommendation of the board for 
increasing the capital by an issue of £100,000 6 per cent. cumulative 


preference sbares should be approved, and be referred for sanction to 
a special meeting. 


The British Columbia Electric Railway Company, 
Limited. | 


A GENERAL meeting of this company was beld at Cannon Street Hotel 


on Wednesday, Mr. Horne-Payne presiding. The following resolutions 
were passed :— 


1. That the capital of the company be increased from £870,000 to £4E0,000 by 
the creation of 8,000 new preference shares of the nominal value of £10 each in 
addition to the 12,000 preference shares of the like nominal value already issued, 
such new preference shares to rank pari passu with, and to entitle the holders 
thereof to the same rights and privileges as the holders of the said 12,000 existing 
preference shares, that is to say :— 

(a) The said new preference shares to be 5 per cent. non-cumulative shares, 
but preferential both as to repayment of capital and payment of dividend. 

(b) The said new иеше shares to be issued оп the terms that the profits 
of the company declared by the directors in each year to be available for divi- 
dends shall be applied (1) in paying a non-cumulative dividend not exceeding 
5 per cent. to the holders of all the preference shares in the company in propor- 
tion to their respective holdings; (2) in paying a dividend not exceeding 7 per 
cent. to the holders of the ordinary shares in proportion to their respective 
holdings ; and (8) in distributing the residue (if any) of such profits amongst all 


the shareholders of the company in proportion to the shares, of whatsoever kind, - 


held by them respectively. 

2. That the directors be, and they are hereby, authorised to allot the said new 
жүрө shares to such persons and at such times and upon such terms (not 

eing inconsistent with the foregoing terms) as they may think fit. 

A circular which had been sent out to shareholders stated that, 
owing to the great success of the compsny, and to the rapid extension 
of ite business, both in the railway and lighting ents, the 
directors шере, at an early date, the further enlargement of 
their plant by the addition of an electrical unit both in Vancouver 
and іп Victoria, and by the purchase of a considerable amount 
of additional rolling stock. The increase in the company's 
business bas been very profitable. During the past 11 months the 
gross receipts have been largely in excess of those of the corre- 
sponding 11 months of the previous year, as the following figures 

ow :— 


Gross Bronxtrs FOR ELAvEN Monrss, APRIL TO FEPBUARY. 


Railway Department. Lighting Department. 
Vancouver Westminster Victoria Vancouver Victoria Total 
Division. Division. Division. Division. Division. = 
1898-1899 .. 169,168 878, 478 £78,685 296,517 £54,017 $877,605 
1899-1900 ., 87,928 82,641 £8,098 105,022 67,764 416,448 
Increase .. $18,760 $4,168 84, 558 88, 505 $9,847 &88,838 


——— Qe 


The increase in the lighting department, as measured by the number 
of lights supplied, is as follows — S a | 


Ілантв BuPPLIED. 


Ares. 88 с.р, 24 c. p. 


А 16 с.р. 10 c. . 4 C. p. Total. 
April let, 1899 .. B47 951 867 15,908 10,275 4,797 89,040 
arch Ist, 1900 .. 400 1,050 498 920,58 14579 T7591 45119 
Increase .. 58. 99 61 4, 955 4,804 8,000 19,479 


There is every iindication of the demand for light further increas- 
ing very largely in the coming winter, as well as cf the railway 
business increasing, and in order that the company may take advan- 
tage of this, additions must be made to the lighting plant and rolling 
stock, and it is proposed to raise funds for these 


in the 
manner mentioned in the resolution given above. Only a small 
portion of this additional share capital is required at iot as the 


amount required during the next two years will probably not exceed 
from fedet rg to £25,000, and it is proposed to raise capital only as 


ular thing to ask shareholders to the capital of a con- 
pany, but on this occasion it was not brought about by losses or difi. 
but by their prosperity. were not in full possession of the 

for the financial year, bat the earnings would amomi 

to about £40,000, as compared with 000 for the previous yen. 
. of a public issue as their own share 
Toal уор aged en des ша amar The 

works undertaken with the proceeds of the last istue of preference 
shares were considerably delayed by the great activ: D NIE 
steel trade. The work should have been Beptember, 


1898, but in fact one of the most im 
at Vancouver City—was 


only com 
. 
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The Oriental Telephone and Electric Company, 


| Limited. 
Tun directors’ for the year December Sis, 1999, 
presented at the general meeting аё Cannon Street Hotel ca 


Wednesday, April 25th, at one o'clock p.m., reads as follows :— 


The directors herewith submit to the shareholders a statement of the 
accounts of the Pe the year. 
balance to credit of £11, 198. 10d. transferred to profit 
£1,844 8s. brought forward from 18:8, and after deduction of £2,859 
interim dividend on October 81st, there remains £10,994 19s. 10d. for 
The directors recommend dealing with this sum as follows:—To 
dividend of 8d. per share, free of income-tax, making 5 per 
pe to transfer to reserve £8,000, and to carry forward £ 

e electric lighting branch of the company е business shows 
but increased surplus over that obtain in 1608, which the 
propose to carry to the suspense account opened last 

ividends declared by the Indian subsidiary com have, as 
included in the revenue account, and the amounts 
us. Both these companies have 
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gencies. The 
phone Company of Egypt has declared a 6 per cent. dividend as usual on 
as also been able to transfer a considerable amount to 
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e course 
ion on the mainland opposite Hong 
Kong, which has recently been gres d extended. The directors of that com 


been easy to bring about. In the interest of the company кше chet 

e telephone 
in Shanghai was thereupon, and without allowing even а reasonable 
interval for oounter- proposals, given to local persons of influence 
with the Council, who had in the meantime come forward. It bow: 
ever, afterwards, that none of the onerous conditions were required of them 
which had been demanded of the China Company. The exchange at — 
was consequently closed on the 81st ult., and the town will, for some consi 
able time to come, be without a telephone service. Under Article 65, the 
directors to retire at the present meeting are Messrs. W. Addison sod 
T. Lloyd, who being eligible, offer themselves for re-election. The auditors, 
Меш. Deloitte, Dever, Griffiths & Co., also retire, and offer themselves for 
re-election. 


Babcock & Wiloox, Limited. 
E. O., on 10 


to 
place £50,000 to the reserve fund, which would leave a be 
carried forward of £15,918. 


Bir Үпллам ARROL, M.P., seconded the resolution, which wM 


An extraordinary meeting afterwards held to consider 
resolutions foe winding up the ee reer ite reconsitu 


— _ 
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tion, and the a tment of Messrs. J. H. Rosenthal and A. T. 


ка as liq i 
Онатвмалм explained that the reason for bringing forward the 
reconstruction scheme was the enormous expansion of the business. 
Al h they had made such very large profits, they were actually 
short of money, or would become 1 in the ав таса future, the 
business requiring a very large cap б was nece 

8 should make due provision for the future. The works, whic 
had been extended by the Мери in the plant throughout the year, 
were still fally occupied, and it was desirable that they should be 
further largely extended. The 90,000 ordinary shares the new 
company were to be cffered for subscription to both classes of share- 
holders at a premium of 50 per cent., or £1 10s. per share. The chair- 
man proposed resolutions for carrying out the agreement, and these 
were upanimously adopted. 


An extraordinary general meeting will be held on the 27th inst., 
when the resolutions for reconstruction d at the extraordinary 
qe кещ held on the 10th be submitted for con- 


Willans & Robinson, Limited. 


Тив ordinary general meeting of the shareholders of the above 
company was at the Oannon Street Hotel on Wednesday last 
, Mr, M. Robinson (chairman 


) presiding. 
In moving the adoption of the report, the Onamuan said he did 
that he need say very much about them. It would scarcely 
“year’s results were satisfactory, and they 
ае сезт be no disposition to challenge the increased dis- 
to base uponthem. They had always 
desired, before taking ee advance, to make reasonably sure 
g back afterwards, and they bad felt 
iy gradual steps to the 10 er dent. return which they 
bad or some fime past. They not think tbat tho pre- 
sent prosperity had endured quite long enough to justify them in 
paying А ME cent. dividend, they preferred to call the addition a 
bonus," w was meant to suggest something perhaps a little loss 
assured tban the dividend were accustomed to. It was true, 
ty showed no sign of ceasing, or of 
flowing less strongly, they might yet see t. 
Mere ig in account forms. e di 
ting new capital into profitable work was a very 
tulate themselves that the instalments on the 


FE 
E 
8 


works, they 
coming to agreement, not only with the landlords, but with other 
interests concerned, such as the Oonservators of the River Dee, in 
whose tideway their pier must be built. At last everything was signed 
and ready to be exchanged, when suddenly one of the 13 tound 
to have given a judgment respecting certain leasehold property, in no 
way them, which, they were informed, incidentally 
221 3 ** the jeder 
ng e parties concerne not appealed, so the ju 
ment stood for the present, and their lease had now to be submitted 
to the Court for approval. It wassaid that that would be soon 
pr pei but if о e Ре eine be Ча Ta with 26 delays 
an appeal, mig vo to give up Queen's Ferry entirely. Ia 
oer alten had toon eraat d, and they hoped no great delay 
be anticipated if the change be forced upon them. The 


hest was to 
let the profit be divided аа ааа ое , in the form 
of ums, and the shareholders as individuals in the form of added 


to their or of profit u resale. The shareholders 
woald doubtless be in to hear the Admiral аео а 
ught to an 


Queen’a Ferry, those might almost be described as of 
obsolete pattern, and that took from the comparative interest 
and value of the economical results obtained. The Admiralty figure 
on this subject, whatever they were, were not published, but it 
was no secret that the Niclausse boiler, in respect practical 
convenience and reliability, passed its tests with flying colours. A 
number of trials were made, each consisting, or intended to con- 
sist, of 1,000 miles under steam, in all sorts of weather and sea. 
Before leaving the subject of the Niclausse boiler, and the boiler 
works, it should be 


they now contemplated ufacture must lead in 

larger necessities in the way of capital, beyond the 20,000 sbares to 
be issued this year. They h ves that at Ohester thoy 
must be more than boilermakers, and that should be prepared 


accounts, they would see that they continued 
reserve fund oat of the ordinary profit, via, at the rate of £7,000 рег 


£112,500; reserve and 


annum, besides £4,000 per annum oarried to the debenture sinking 
fund. Taking into account the premium upon the forthcoming issue 
of shares, there could be little doubt that they ought soon to see a 
reserve fund equal to their whole debenture debt, apart from the 
separate provision which was being made for the redemption of the 
debentures. Io the profit and loss account they would see a new item 
of expenses, £63 8s.,for reservists’ families and for the works war fund. 
Last year, before the war broke out, their men raised the question of 
a works’ volunteer force, and the directors afforded every ty for 
that purpose. They had also offered, if the War Office woald come 
forward a little more liberally than it did at present in helping in the 
first equipment of the co he meant as regards the cost of uni- 
forms and the like—that they would present the corps with a machine 
gun with suitable carriage equipment. 144 men had put down their 
names, besides 17 boys, who aspired to be buglers, so if funds were 
forthcoming, they could even start two companies. The company 
was sending a engine to the Paris Exhibition, coupled to a 
d o made essrs. Biemens Bros. & Co. The anthorities had 

ven it an ble position in the British section, where it could 
not fail to attract attention. i 

Mr. Маввтотт seconded the motion. 

Answering several questions, the Oma said the further issue of 
capital was to make the Niclausse boiler, which they considered would 
be a profitable un . They could not carry ont great things 
without a fair amount of ital. They believed there would be a 
large demand for the new boiler. 

he report was adopted. 


Eastern Extension, Australasia, and China Tele- 
graph Company, Limited. 


Tax report for the half-year ended December 31st states that the 
gross receipts amounted £339,450, against £290,431 for the corre- 
sponding half-year of 1898. The working , including 
£39,057 for maintenance of cables, absorb £116,935, against £100,086 
for the серо period of 1898, leaving a balance of £222,515. 
From this is deducted income-tax, interest on debentures, debenture 
stock, and contribution to sinking fund, £5,000 for reserve fund in 
connection with the proposed removal of head offices, and £500 
towards the Transvaal War Fund, leaving as the net profit for the 
half-year £185,789, and, after adding £13,299 brought forward, there 
is an available balance of £199,082. One quarterly interim dividend 
of 13 per cent. has been paid, and it is now proposed to distribute 
another of like amount on the 26th inst., with the interim 


cate cable time on October 3186 


agreements with the Australasian colonies оре оп 


for the 


traffic re 
revenue" down to 2s. 6d. 
tracting colonies and South will also be reduced from 7s. 1d. 
per word to about 2s. 6d. per word on the opening for traffic of the 
new cable. In return for these concessions the company is to exercise 
the right of direct сагаты the public in the capitals of the con- 
tracting colonies when Р Government Pacific, or other 
competing cable, is laid. 


Great Northern Telegraph Company, Limited (of 
Copenhagen). 


Tum acoounts of this company for the year 1899, show that the 
tariff receipts had amounted to £433,573 less £20,698 loss on 


revenue account of £486,523. On the other side, salaríss pee ey 


up the total expenses to £87,009. 
y d amount to £75,000, and the 
final dividend proposed UE per £10 share) is accountable for 
rene fund dispose of £138,888; staff 
pension fand, £5,555; debenture interest, £1,750; directors’ 
remuneration, £1,500; and there is a balance carried forward to 1900 
of £64,319. In the balance-shect the capital ex iture upon cables 
and landlines in Europe, Ohina, and Japan, ading all appur- 
tenances, according to balance-sheet December 31st, 1898, is set down 
as £2,055,555, less £171,864 written off = 61,151,133. Investments 
on account of reserve and renewal fund are £1,151,133; cash, £€9,343, 
and sundry debtors, £69,449. 


L 


——— — — — — 


670 


THE ELECTRICAL REVIEW. 


[Vol 46. No. 1,169, APRIL 20, 1908. 


— —— ˙ AAA ̃ —U—AT:!. BAB —rr —. !!... 8 


Anglo-Argentine Tramways Company, Limited. 


Ат a meeting of this company held at Cannon Street Hotel last week, 
after referring to the general business of the company, the accounts, 
and eo forth, the chairman, Mr. H. Doughty Browne, said that 
under the arrangement made by the company with the Argentina 
Electric Traction Company, the latter guaranteed the ordinary share 
capital of this company a minimum dividend at the rate of 4 per 
cent. during a period not exceeding 5 years, but if the profits on the 
undertaking exceeded this 4 per cent., that amount was capable of 
being divided among the shareholders. Guaranteeing a minimum of 
4 per cent, the Traction Company must know that they had not to 
make up sometbing in future years before the surplus was divided ; 
and the result would, he trusted, be that at the end of five years— 
or а shorter time if the conversion to electricity took place earlier— 
there would be a very consideratle surplus for division among the 
shareholders. He congratulated them on the fact that the negotia- 
tions for an electrical concession bad been brought to a con- 
clasion satisfactory to the company and to the municipality 
of Buenos Ayres. The new concession wae for 99 years, 
and in many ways it was favourable to the company. 
Under the agreement firit made by them with the Traction Company 
the latter were to allow a certain portion of this company’s rails to 
remain in the rcad, as they might be fairly utilised for electric trac- 
tion; bat further investigation had shown that it would be neither 
wise nor economical to retain any of the existing rails for the pur- 
pose of carrying on the business when the line was converted. As 
this would involve a considerable expense (about £90,000, against 
which, however, there would be the amount realised for the old rails) 
the directors had agreed that the amount of unissued debenture 
stock—about £36,000 —should be raised. 


Stock Exchange Netices.—Application has been made 
to the Stock Exchange Committee to appoint a 1 settling day 
in and to grant a quotation to—British Electric Traction Company, 
Limited—Farther isene of £150,000 5 per cent. perpetual debenture 
stock. The Stock Exchange Committee have ordered the under- 
mentioned securities to be quoted in the Official List: —Edmundson's 
Electricity Corporation, Limited—£75,000 44 per cent. first mort- 
gage debenture stock. | 

Application has been made to the committee to appoint a special 
settling day in and to grant a quotation to City of London Electric 
Lighting Company—further issue of 20,000 ordinary shares of £10 
each fully paid, Nos. 100,001 to 120,000. 


Dudley, Stourbridge and District Electric Traction 
Company, Limited.—The directors’ report, which arrives too late 
for publication at length in to-day’s issue, shows the total revenue 
for the year 1899 as £11,504, and the total expenditure as £7,195. 
There is thas a net profit of £4,309 plus £919 brought forward = 
£5,228. After paying 5 per cent.on the preference shares, 3 per 
cent. is declared on tbe ordinary capital; £1,000 is placed to depre- 
ciation and £2,319 carried forward. Additional preference and 
o:dinary capital is to be issued. 


Meetings.—Yesterday meetings of the Automatic Tele- 
phone Company and the Buenos Ayres Electric Tramways Company 
т nies in London. Our report of the proceedings will appear 
next week. 


The General Electrolytic Patent Company, Limited, 
Widnes.—This company has just declared a dividend for the past 
year of 200 per cent. | 


TRAFFIO RECEIPTS. 


pu and Nieetwood Tramroad Oom .— The eren] а for the week 
en April 14th, 1900, were 4488 78. 10d.; receipts for corresponding 
period, 1899, 4822 178. 1d. ] aggregate for half-year to date, 22,767 6s. 3d. 


fhe Bristo] Tramways and Carriage Company, Limited. 
week April 18th, 1900, were 78,088 164. 44,; 
period, 1859, £2,542 17s. 4d. ; increase, £490 19s, 00. 


Tbe Обу and South Lenden Raflway Company.— The receipts fer the week 
ending April 15th, 1900, were £1,159; ditto April 16th, 1999, £1,051; increase, 
£108. Total receipts for half-year, 1900, to date, £18,477; corresponding 
period, 1899, £16,265; increase £2,312, Miles open April 15th, 1900, 83; 
April 16th, 1899, Bj. | 


The Dover on Tramways.—The receipts for the week ending 
April 14th, 1900, were 4210 18s 4d. ; April 5th, 1899, 
2151 6s, 6d.; increase, £59 6s. 10d. Total- recbipts to date, 1900, £2,239 
18« Od.; nding period, 1899, £2,261 6s. d.; decrease, £21 188. 8d. 


; oorrespo 
Miles of track open, 1900, B; 1899, 8. 


Car miles run, 1900, 5,073; 1899, 
4,245. Number of cars, 1900, 11; 1899, 11. І 


P erer rear 
D. U. T. Oo., horse oars, £1,783 18s. Id.; ditto, electric cars, £940 178. 7d.; 
D. B. D. Oo., electric cars, £645 7s. 8d. ; total. £3,320 23. 11d. : increase, 
21,849 78. 10d. Aggregate 
ear, £48,846 78. ; increase to date, £7,526 11s. 9d. e пме о 
49 miles electrically, 2 miles by horses, as against 18 miles lly, 
26 miles by horses, for the corresponding period last year, 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
April 15th, 1800, amounted. to Deel: corresponding week last year, 
$6 deorease, £58, Total increase in traffics for half-year to date, 

4 Д 


The South Staffordshire Tramways Company.—The receipts for the week 
ending April 18th, 1900, were £670 178. 14.; April 14th, 1899, £614 
ic Aggregate receipts for 15 weeks, £9,176 08. 11d.; last year, £9,208 


—The receipts fer the . 
corresponding 


STOCKS AND SHARES. 


Wednesday Evening, 
EagznLyY anticipated as After Easter" had been by the Stock 
Exchange, the result up to the present has proved distinctly dir 
appointing. So far there is buf little increase in the volume d 
general business. It is a good sign, however, to note the number of 
bargains that are recorded day by day in electrical supply de 
ecriptions. Telegraph securities are quiet, and there is not moch 
doing in tramway and traction shares, so that the supply department 
may consider iteelf peculiarly fortunate in attracting what beinen 
it has done this week. 


Westminsters now constitate the most active market. The ancer- 
tainty as to whether the new shares will be issued at par (£5) oru 
£10 has given rise to quite a lot of speculation in the existing shares, 
As we reported last week, the chairman of the company, Lord Soffi:ld, 
moved a resolution а$ the meeting for the creation of 30,100 new 
Ordinary shares at £10, but an amendment proposing that they should 
be issued at £5 was carried by 27 votes to 19. After that, a poll was 
demanded and fixed for May 11th. We are unable to see what reu 
there can be for postponing the poll until that time. The company 
wants the money, and tbe shareholders will be thankfal to have the 
matter settled as soon as possible. Why, then, this month's delay? 
To us there seemsto be neither rhyme nor reason in it. 


The fact that the Metropolitan Electric is, after all, to haves 
competitor in Marylebone has not affected the price of the shares, 
which remain hard at 14. London Blectrics have not regained 
their fall of last week. Oharing Oross are being heavily dealt in, bit 
show no quotable change. In fact, the whole list of 26 securities is, 
nominally, just where it was when we wrote eight days ago. 


The characteristically April weather prevailing during the Euler 
holidays prevented the railway companies from enjoying as mech 
benefit as it was hoped that they would do from the excumionié 
traffic. The figures are not bad by any means, but the bumper 
receipts which had been anticipated failed to show themselves. 
Metropolitan District Ordinary is even down a fraction on the week, 
and now stands at 30$, electric traction notwithstanding, and Metro- 
politan Consolidated stock is no better than 106. City and Вой 
London is again being supported by its usual friends. The market 
talks about the coming cricket season at the Oval as being likely to 
enhance the company's traffic. Oentral Londons are marking time, 
while Waterloo and City seem quite content to remain in the groove 
into which they fell a month or two back. . 


Once more the ridiculous lack of uniformity that exists in the 
Stock Exchange with reference to marking stocks and shares ст 
dividend is exemplified in the case of the Submarine Cables Tros 
Company, whose stock was marked er on April 17th in the middle 
of a settlement. The confusion and conseqnent irritation which i 
engendered between client and broker are quite sufficient under ordi. 
nary circumstances, but are greatly increased by the senseless dedic 
tion of the dividend between one account day and another. 


Anglo-American Ordinary and Preferred were both er lá 
Wednesday, and the former show а drop of 14 per cent., after allow- 
ing for the dividend, although the Preferred stock is unchanged. Ii 
is amusing to hear some estimating the possible distribution on the 
Deferred stock,the announcement of which will no& be made for 
another eight months! This stock—'' Anglo A," as the Stock: Ex 
change calls it for brevity’s sake—is unchanged. :Hastern Telegraph 
stocks are also quoted minus the dividend, and after allowing fe 
this, there is vistually no change worth mentioning in the Prien 
Globe Telegraph Preference are being bought, but Western Telegraph 
Debentures show a loss of a point. 


Telegraph Manufacturing Ordinary and Preference are both better. 
the former having gained 10s. and tbe latter 5s. per share. We hate 
consistently pointed oat the advantages which are likely to acres 0 
this class of investment by reason of the increased demend for cables 
and kindred manufactures all the world over. Callender's Preference 
have been wanted at 513, but the Ordinary do not vary. Baboook snd 
Wilccx are up again this week, their present price cf 534 ex dividend 
leaving them £2 to the good. 


Righteous indignation is being expressed by shareholdervin tho 
London Tramways Oompany at the prospect of their only receiving 
£9 10s. per sbare from the liquidator when at least £10 was reason 
ably expected. The matter certainly seems incomprehensible, Ы 
perhaps some light will be thrown upon the subject at the moeting. 


‘Tramway and traction shares are being neglected in the 


week. à e 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 
Present or Dividends for Olosing сое k 
Issue. NAMB. жеты the last three years. oc loch. April 18th. April тёш, 
1891. 1898. | 1899 Highest.| Lowest. 
110,900 | African Direct Telegraph, 4 95 Debs. io 6 aw] 100 s 100 —104 |100 —104 a are 
25,000 | Amason pial oa shares 10 ees - 8— 4 8 — 4 А ee 
125,000 ; 5 9 Debs., Nos. 1% 1,360 Red. 100 ET .. | 85 — 90 85 — 90 РТ 
875,520 Anglo-American Telegraph ...  .. . |Btock| 8 Ф |28 Оз| 73/6 | 65 — 68 63 — 66 ха 641 | ... 
8,063,240 do. 6 & Pref. 4 s |Віос 6 8 6% |1164—1174 1156 —116 116 | 115g 
8,063,240 Do: do. Deferred... eee eot coe Btook 186. £1 144— 16 144 15 1413 tidal 
м, Ohili ө Nos. 1 to 44,000 [IT [FII eee 096 5 rr) eee 3 — 8 2 — #06 е 
10,000,0 UU Comm Cable eee [I Tr ove [II] 100 8 8 y 4 [Ir 105 —175 165 —175 mr 
5882,82 Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock| ... s .. |102 —104 |102 —104 | 108% | 1034 
234, Consolidated and Manufacturing | 10/- | 14 1 x i-— ie gi: 
16,000 Onuba Telegraph ee eee өөө "TT ee eee "TT! 10 7 8 TT] 9 — 10 9 — 10 10 96 
13 201 Do. 10 % Pref. Т [IIl 0 0 0 10 n 10 е p = p 2 — 20 eee ese 
981 Direct Spanish Telegra TID eee . eee е — — 5 eoo 
6,000 Do. do. P 10 Y Cum. Pref A 5 10 ves 9 — 10 9 — 10 882 
80,000 Do. do. 4d Debs. өе 0 eos 01—105 101 — 10695 TIS TII 
60,7101 Direct United States Oable  ... ..| 20 83% | 3% 8 Ф | 114— 12 112— 124 123 11 
120,000 | Direct West India Cable, 44 95 re "Deb. "S 00 —108 100 —108 ТА 
4,000,000 | Hastern Telegraph, Ord. Stock . „ Stock 7 [4 7 % с. 152 —157 151 —156 xd 154 152 
1,795,000 Do. ^ * | 98 —101 | 98 —101 Qui | 924 
1,482, 2687 Do. 4 Mort. Deb. Stock Bed. э en t% 115 —120 [116 —120 Lis —j— 
250,000 | Nastern Ixtension, Australasia, and China Telegraph ... P 7 7 % 7 % 16 — 104 16 — 16 164 | 164 
16,00 00 5% (Aus. с gue. i EEA 100 | 5 % 100 —108 100 —108 | .. 
°з 97 ‚8326 
64,4001 Do. do. e 1, ? 975, 4,837—6, 400 100 б 100 —108 100 —108 09 
830,0 UL B Do. 4 Deb. Stock „Stock 4 000 115 — 120 116 — 1420 ee 
astern and Bouth African Telegraph, & X, Mort. Deb., = m 
io or «ува Quim, | | = |1 por tous, hor —% 
000 t. us —8, eee TT eee — — . TII 
т Globe Te 3 д trans ioe ) 10 | 44 ag * | llà— 12 114— 12 112 rý 
do. 6% Pref. eee К 00 10 6 6 eee 16 164— 16 164 1 
180.000 Great N Northern Telegraph, e capo 10 10 ies ry, — 85 83 — 85 iss iis 
17,000 uropean Telegraph e ..| 26 |10 10 % 10 % i 58 54 — 58 d 
100,000} Brasilian Telegraph, 6 Debe. coe eee 100 @ ene 06 —108 106 —108 TT) 
72,680 Montevideo Telephone, Limited, ов. 1 to 73,690 ... 1 eee eee eee Eu $ E i eee ee 
490,000 National Teisphons, „1 400,000" % Fret, Нов. 1t0 86,466 - T: sels 5 A SA 
9 Г] oe poe eee oe == 0 
15, 000 Do. 6 Oum. lst Pref. eee [TI] e. 10 6 6 6 ii = u 14 — 16 eee e 
16,000 Do. 6 % Oum. 2nd Pref. ... T 10 | 6 6 6 14 — 16 14 — 16 
260,000 Do. 5 $ Non-oum. 8rd Pref., 1 to 250,000 5 8 б 6 5i— 51 5i— 6 ‘ace 
1,829, 4717 Do. 5 Deb. Stock Red. Stock] 81 $$ 83 97 —100 97 —100 974 
171,504 | Oriental Telephone and Bleo., Nos. 1 to 171,504, fully раја 115 5 $— 1 #— x 
100,000 and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 ies 102 —105 102 —106 vis 
11,889 Reuter's eee "TT TT eee eee eee eec eee 8 5 ТО eee 7 == 8 7 — 8 TI 
8,881 Submarine Oables Trast 090 [I1 006 eee eee Cert. ИІ [II eee 196 —131 124 — 129 xd coe 
68,000 | United River Plate Telephone I e аз 91 8 6 16% 16% 4- 54 ч— 65} T 
16,039 Do. do. 5 $ Oum. Pref. Nos. 1—16,688 b| a. "T ids 5] 4i— 653 285 
179,947 Do. do. 5 e Debs. ... T „Stock . eee . |108 —106 |108 —106 $i 
,0001| West African Telegra eee | 100 Ф | ... . | 97 —100 97 —100 T 
80,008 | West Coast of America, Nos. 1—90,000 and 58,001—58,008 | 34 | ... " cs 1— - 1 © 
150,000 Do. do. 2 Debe., 1—1, n Bub. Tel. | 100 | ... - . |100 —108 |100 —108 id s 
889,731 | Western and Telegraph 4 Stoch Red. ... Stock; ... 295 . |100 —10€ |100 —104 is d 
205,998 | Western ая » Nos. 1—205,998 .. oe 10 so ets ^» | 144— 16 144— 16 14] | 142 
2 21 т aad 5% Debe. and series, 1906 coo 10 T [IIl ee 106 =a 105 ae 11 ITE 
| eee 0 eee өе 
84,568 M ae АЕО н aolet ^T bw ( 
«4,009 Do. do, do, e Qum. 3nd Pref. eee 10 6 eee e 7 — 8 7 -— 8 eee 
80,0001 Do. do. do. 5 V r] Nos. 1 to 1,800 100 5 eee е 104 —107 104 —107 eee 
ELECTRICITY SUPPLY COMPANIES. 
19,061 паню. а Bleo. Lt. Sup., Ord., 101 to 19,76) 4 6% |6 — 8 — 8 
13,000 a % Oum. Pref. eee 7 eee eos Чим 81— 91 
ооо Chasing rot кы ia cy В MEL S 7 y ^ a 0 нра 104 
84,000 *Chelsea номан Bu Ord., вее eee eee 6 6 6 64— 73 63 ә 73 
100,000 Do. ppt. Deb. Stock oe 4 * x 108 —111 108 —]111 
00,000 | City of — — Шема, 40,001 100,000 7: 10 6 4 95|10 — 11 1) — 1t 
40,000 Do. Oum. Pref., 1 to 40 e oe 6 6 TT 13 кезй 18 12 — 18 
400,000 Do. 54 Deb. Stock, Borip. (iss. at £115) all paid 5 „| [232—127 133—127 
20,000 do. do. 6 . 4,001—00,000 6 6 | ... |.134— 184. | 124— 18 
200,000 Do. 44% Deb. Stock, Prov. Certe (all paid) Rd. jus iss sift .. 1109 —118 109 — 113 
26,100 | Hdmundsons Mec. Оогр., Ord. Shares 480 5 |7 985 | .. — 63 44— 653 
110,000 | London Electric Supply О Limited, Ord. T age nee vis 11— 2 l— 3 
48, Do. do. do. e% Pref. ee 6 % eee 41— 47 44— 4$ 
100,000 Do. do. do. 4% lsi Mt. Db. Stock Rd. bis 792 .. |100 —102 100 —102 
85,000 | Metropolitan Ileotrio Su ly, 101 to 62,500 10 6 5 „ 5 Ф | 186— 144 14—14 
220,000) Do. Ф t — Btook 4% | ... *. 1114 —117 |114 —117 
меш ï p ет Deb. Stock unas ids ac 2 S 15i — 161 16 — 163 
» otting Electric ting eee TT = — 
81,980 | B4. dog dn and Pall Mall секо Light, Ord ES D D 143 144— 155 | 144— 15} 
30,000 do. 7 % Pref., 30,081 to 40,080 7 7 7 8&— 9à | 8j— 9i 
12.000 Suithteld Market i Supply, oe - > га as Е ge 21— 21 24 - 23 
50,000 4% De eee 00 eve 85 — 95 85 €— 95 
65,000 South ius Nlectricit] Ba upply, Ord. eee eee ee eee 4 — 44 4 — 
.. 79,900 Westminster Blectric Supply, Ord., 101 to 50,000 13 Y 12 Y 1s % 15 — 16 16 — 16 
* Bubjeot to Founder's Shares. t Quotations om Liverpool Stock Exchanges. 
Unless otherwise stated all shares are Dividends In Geferred share weed as 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


NAMB, otati Quotation week ended 
Issue, Bharo the last three years. oct 10th April 19. April 18th, 1900 
t 1897. | 1898. 1800. High est.| Loves 
65,000 | Aluminium shares, Nos. 1—65,000 ... бу» -— 1 10 ds | "e 22— 8} 2,— 84 - see 
90,000 Do. 43 95 Ist Mort. Deb. Stock Red. See .. Stook ... E m 96 —101 96 —101 vas eos 
80,000 | British Mlectric гоа sé T 10 vs 6% ... 17 — 18 17 — 18 174 | 171 
80,000 Do. do. Cum. Pref. 30,001—60,000 100. . 12f— 131 |1229— 18 133 
200, 000 Do. do. E Perpetual Debenture Stock ... Stock... coe |... (124—127 124 —127 see 
45,0001 |} British Electric Works Co., Ord. £1 shares, 50,001—95, 000 MT ie. у жй í— 1 — 1 T ies 
50,000 f Do. ' do. 6 % Cum. Pref., 1—60, 000 . 5 sis | ves 1— 1 1 sss - 
500 |t Do. do. 4} J 1st Mort. Deb. о. |100; ... m a. | 99 —101 99 —101 и ке 
40,000 | British Insulated Wire Ord., БА 1 to 40, 00 5 . . 20 & 11 — 132 11 — 12 ast. d; 38 
27,500 Do. do. 6 % Oum. Pref. Nos. 1 to 27,500 . 5 de 5. бөз 6 — 6 — 6i eat sie 
90,000 Brush Bleol. E . Ord., 1 to 90,000 ssi - "si 8 8 @ 5 ф Я 11— 2 1 2 ose i 
90,000 Do. 0. Non oum. ez. Pref., 1 to 90,000 2 6 | 6 eee 24— 28 2 — 2 2% m 
125,0007 Do. 45 472 ob. Stock we. [Stock] ... wee .. 1108 —118 108 —113 MN Р 
50,000 Do. aud Deb. Stock Red. ... Stock sei . |108 —106 103 —105 oe e 
30,000 | Callender’s Cable Construction shares, Nos. 1—30,000 ... 5 | 123%) 15 $ .. 144— 154 | 144— 15 agi ii 
20,000 Do. do. b V Oum. Pref. еве 5 eee T TID 54— 6 54— 543 ° 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red. Stock; k 258 .. 1112 —116 112 —116 
318,533 | Central London Railway, Ord. Sharen .. 100. | 1043— 108 | 1093— 108 104 103 
61,088 Do. do. Pref. half-shares coe eee 5 TT) T) TY) 44— 51 42— 5} 
71,47 Do. do. Def. do. 006 oo soo 5 eee eee TD 5 — 51 5 == 53 eee eee 
87,000 — do. Ord. shares, Nos. 22,501 to 60, 000 . Sas 10 ive «54 wee 6— 7 6— 7 EM - 
82,098 rempon & Co. °ў d i to 2 n Debs., 1 900 of oe 8 eee eee . 606 81— 4 Bi— 4 eec өөө 
5 et Mort to 
100,000 £100, and 901 to 11, 000 ot £50 Bed. eee TT TTI TI 99 —108 99 102 eon oon 
99,261 dison & Swan Utd. Bl. Let., * A” ahares, £8 pd.1to 99,26 5 6 6 & $ 2 — 4 2 — 4 bsi А 
17,189 Do. do. do. «A» Bhares, 01—017,189 b 6 6 s 8)— 81— sn See 
844,028 Do. do. do. 4 V Deb. Stock Bed. rrr) 100 "TT TT "TI 08 — 95 93 кү; 95 94} ee 
112,100 Electric Construction, 1 to 112,100 coe eee 06 2 6 Ф 6 7 eee 21— 28 24— 23 eee . 
25,000 Do. do. Í Oum. Pref., 1 to 25, 000 eee 2 7 7 TP -— 24 — 81 өөө 
140,800 Do. do. Perp. 1st Mort. Dob. Stock ... Stock e *. [104 —107 104 —107 . а 
91,196 | Ilmore's Patent Copper борри Deposidng ting, 1 to 70,000 ... ses 21] . " S — 8 - 
9,0001| Greenwood & Batley, 7 Pref., 1 to 9,000 6.1 10| 7 7 .. | 10 — 11 10 — 11 se 
80,000 чиа (W. T) Тра Works, Ord. ves ees eee 5 12 14 15 Ф 133— 144 133— 14} 13% 
12,000 do. 4 % Pref. .. T" b 7 7 es 52 58 
60,000 D do. do. a Dob. Stock.. tock 44 eee eee 110 —114 110 —114 eee e 
50,000 | India-Rubber, Gutta-Peroha and Telegraph Works nae 10 | 10 10% 21 — 22 21 — 23 ^“ 
8 Liverpool 88 ail S 4 let Mort. Debs. | E 31 8l T p" Li а; | eee өз 
500 way ә eve eee eee eee 0 81 = 8 — | TT EI] 
10,000 L^»: Do. do. " Pref., £10 paid eee ees 10 5 Н 5 н 5 121 — 184 18 — 181 — T 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 . 100 5 dvi .. |102 —106 102 —106 a 
30,000. | Telegraph Manufacturing, Ord. Nos. 1 to 30,000 ose 85 И aes 91— 103 | 10 — 11 - m 
20,000 Do. do. 5%, Ош. Prt. iis l to оо ees 5 eee eee К eos 54— 52 51— 6 eee өөө 
540,0001 | Waterloo and City Railway, Ord. Stock .. 100 3% 3 9101 —104 101 —104 -— T 
t Quotations on Liverpool Stook Exohange. 1 Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECUBITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. Ken п and htsbridge Electric Lighting, Ordinary Shares £5 (tally 
Brompton and Kensington, “la Viper о. el £100, 106—108. pet) ) 13—18; 1st ference Cumulative 6 %, ae — N 1—7. De 
National Electric Free W tures, 105—108, Dividend, 1899, on 
Oldham, Ashton, and Hyde E сеш {216 7555 Ord, 17—18, Kidderminster and District Electrio, Pref. (46 pd.), — 
Do. do. Pret, (£10 pd.), 10§—11. T. Parker, £10 (fully paid), 18. 
Smithfield Market Electric, 3—8, 
* From Birmingham Share List. Bank rate of discount 4 per cent. January 25th, 1900). 
MARKET QUOTATIONS, Wednesday, April 18th. 
CHEMICALS, 40. This week. | Last week. Ino. or Dec. METALS, &o. (continued). This week. Last week. | Inc. or Des. 
a Acid, Hydrochiorie ee ee per owt. oe в Copper Sheet oe ee ee per ton 888 to 490 887 
a n oo 0 0 oo per сті. ee 8 " ee oe oe per ton £88 to £90 |2974 to £89 ine 
а eo ee per owt. eo 6 н (Electrolytic), Bars .. per ton 285 £86 ve 
а y Balphurio oe eo ee per сті. ee e " ” esta. per ton £94 £94 m 
a Bal .. T . per сті. . в 1 н, Rod .. рег ton £88 £88 ae 
a Ammonia, Muriate (crystal) .. per tan x "Ae à Н.О. wire per Ib. 108. 10d. n 
L ,» . oo per ton ° f Dhenite Rod эө ee oe per ° 8/- 8j- өө 
a Bl powder ee eo per ton ee f [i] Sheet ee ° ee per Ib. 11 е 
a Bisul of Carbon . per ton " n German Silver Wire .. .. Per lb. 16 
° өө өө өө per ton ee k . e ee per lb. 8 / to 8/6 8j- Ine. 
a Bensole (90 °/,) „„ „„ Per gal. 75 it — h India-rubber, fine ee per Ib. 4/2 4/94 M. 
n ( ' e? вә per gal. as { Iron, Charcoal Sheets .. . per ton 418 41 e 
a Copper Sulphate.. .. per 496 10 £26 10 S 6 „ Pigí per ton 78/9 116 ЦЗ ins. 
eL N oe oe ее per ton 8% өө t » according to sise per ton #11 ee 
a „„ White B өө ee рег ton 1 A81 ээ € n Borap, heavy s ee рег tan | 70/- to 73/6 | 70/- to 72,6 . 
. А . рег ton #837 10 91 10 T € „н Wiro galvanised No. 8.. per ton 4 5 £14 5 
немае elem Gi % ai Sj M 39 e s Lead, English Ingot .. . per ton 41726 | £1615 | Tine 
so es ee эө ° Т " Bheet ee eo 418 ee 
a Potash, Hichromate in oasks.. 3 hd 44d. a a Manganin Wire No.98..  .. M ib. 8/- D» s 
4. ж o(15/009)  .. per ton su М is в Mercury „per bottle) £9126 | 49126 Кн 
а „ e ae ee per ton £85 86 се 4 Mioa (i original Gases), mali per Ib. 84. to 9d. | 8d. to 9d. oe 
а Shellac e e . реготі 38 68/. EM „ „ medium per Ib. 1/950 3/9 | 1/9 to 3/9 " 
a Balphate of | Magnesia . ee per ton #4 10 £4 10 - " " per Ib. 8/8 to 7/8 | 8/3 to 7/8 i 
а Bulphar, Sublimed 1 Flowers .. perton| 46 85 ИК р 8 Bronze, plain lb. 1/1 % 11 0 1½ ш 
* T ee bee , | wed | ос 
TE 70 % .. per ton 2015 | #10 15 о Plath wm s. " : per os. 11233. , EN : 
a » oe ee ee um Dronse е ‘ e 
e „ Bichromate, casks Ее at lb. 844. а Steel, Magnet, peo ы desc'p'n P. ton From 15 i £0 " 
METALS, &o. í Steel, Magnet, in ° ° rm e 458 | ee 
Aluminium Wire, in ton lots.. per юп | 4294 £294 - g Тіп, blog. per den pii nom, 140 to E140 inc. 
b Sheet, in ton lots... per ton 49049 #191 is 9 „ fol .. .. .. ре, 1,9 1/9 
p Babblti's metal per ton | £80to 2160 | £80 to £150) .. n , wire Nos. 1 to 1. . per lb. 1,9 19 
с Brass (rolled me Fir adi por ib. о p White Anti - friction Metals 
e „ Tube (brazed) por lb. ae 16 2 “White Ant” brand . per ton | £40 to £70 | 240 to £10 T 
с д » (solid drawn) .. per lb. 9d. s Ex j Yarns, Cotton, 101р. bundles TI d « 
ire, basis s . per lb. А 824. АР j 4, Best Flax, 6 lea. se 474 6d. : M 
: Copper Tubes (brazed) .. +. per lb, um 1134. “з ј „ Hemp, 8 ply 10 lb. ee 
с is we (solid drawn) .. per lb. | 1144 | Es | 1 + " à з овар, 10 Ida. be W. an A 
g Copper Bars (best selected) .. per ton £58 to £89 o hh _ k Zio, Sheet (Vielle Montagne bad.) p. ар 4 б nen. | 291 6 nets, d 
Qv otati lied b M ta Quoteti 
а Messrs. d. Boor & Со. · Бк [T Моа In Gutta-Percha, and k Morse paar ag Бу, Limited. 
b The British Aluminium Company, Ltd. — Works Company. Lid, m Mens. W. T. Glover & Oo. Lad. 
a sosmes: F. Wiegins & Bons е f Moore, Jace & Til. > Manx — Maher à Os. Lad, 
s : e 
° Mosers. ok Smith & Oo, Bolling & Lowe. 9 The Phosphor Brease Osmpeny, Let, 
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OUR LEGAL QUERY COLUMN. 


VH uestions addressed to the Editors for insertion in this column should 
be аз brief and concise as possible. Free use of fictitious names, d'c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


N. R. K. writes :—The occurrence of a heavy fall of snow bas 
recertly caused a large amount of breakage among the telephone wires 
in this town. The electric trams are here worked by the trolley 
system, the cable being usually protected from falling telephone 
wires by guard wires or insulating material. After a recent snow- 
storm the fall of a telephone wire short-circuited the trolley wire, 
with the result that a horse was killed in the street by electric shock. 
I shall be glad to know (1) who, if anyone, is liable for the accident; 
(2) whether, assuming that the Electricity Supply Company might 
sometimes be liable for the consequences of such aocidents, the 
adoption of such a precamtion as insulation, absolves them from 


ty? 
%% Assu that the supply company in which our correspondent 
appears to be interested, carry out their nndertaking in accordance 


with a provisional order, embodying provisions similar to those con- 
tained in the Electric Lighting Act, 1899, it is clear that they are 
answerable for all accidents, damages, and injuries happening through 
the act or default of their servants Sec. 77]. Apart from this, and as 
upon the above facts, there is no evidenca of negligence, they do not 
appear to us to be bound to take extrao precautions on behalf 
of everyone whoee may be injured by the electric current 
paning through the wire. It would seem that the liability (if any) 
with the telephone company, inasmuch, as they committed a 
сирна by allowing their wire to fall upon the trolley wire. We 
a case from th Staffordshire (in 1898), in which, upon a 
very similar state of facts, the telephone company were fixed with 
liability—tho principi of law being, of course, that in all actions for 
tort, the liability rests with the person who bad the last chance of 
avoiding the accident. Weare not told who are the proprietors of the 
telephone wire, and are therefore unable to say whether they would 
be excused (as they very well might be), on the ground that the 
accident was caused by force majeure. 
In answer to the second question, we think it is clear that the 
эш of precautions similar to those mentioned by our со 
in all probability completely absolve the supply company. 


NOTE ON THE VARIATION, WITH TENSION, 
OF THE ELASTIC PROPERTIES OF VULCA- 
NIBED INDIA-RUBBER.* 


Br Peor. J. G. MAOGREGOR amp Mn. W. A. MACDONALD, 
Dalhousie Oollege, Halifax, N.8. 


Тиш isan account of some experiments made in Prof. Mac- 
labora at Dalhousie College by Mr. W. A. Macdonald. 

пе experiments had been intended originally to deal with rigidity 

only, but it had been found possible to apply some of the observations 

to the determination of Young’s modulus as well. 

The composition of the specimen of india-rubber used was not 
known. I$ was in the form of a cylindrical cord, and was fairly soft 
in texture, and grey im colour, a freshly cut surface having a mottled 
Maece It had been obtained from Messrs. Thornton & Co., 

burgh, and was both very true and very uniform in its circalar 
The method employed for determini 
em or ug the dity under tension 
was the method of oscillation. тл te cat 
пррег end firmly, and to attach a weight holder firmly to the lower 
end. As the problem had been assigned to Mr. onald as a class 
exercise y, and no a te gear for the attachment of the 
ends was immediately a he had to be contented with a make- 
shift method. He drew the ends of the cord through pieces of glase 
tubing, previously coated internally with soft sealing wax, of con- 
siderably smaller diameter than the cord, and then gently heated the 
tubes until the wax melted. The tube at the u end was fixed to 
а bracket, that at the lower end carried a cork , which served as 
a тү зна To reduce the error due to lack of uniformity in 
the of the cord near the ends, produced by the pressure of 
the tubes, the cord selected for use wasa long one. Except in so far 
as the heating may have changed the physical properties of the cord 
near the lower end, the arrangement was satisfactory enough for the 
comparatively small extensions for which it was intended. Bat for 
the greater extensions, to which the earlier results made it appear 
desirable to proceed, it was not suitable; for under considerable stress 
the wax near thé ends of the glass tubes gave way, and the 
thus left in the ends of ths tubes had to be packed to make it certain 
thst the por&ion of the cord actually subjected to tension and 
torsion was tihe portion outside the tubes. The observations under 


tpe Stresses are thus considerably less trustworthy than the 


From the Proceedings of the Nova Scotian Institute of Science 
Vol. x., Bession 1898-99. NOS 


The weights used were square plates of sheet-lead with an edge of 
4 inches, having a small circular portion cut from the centre, and 
a slit from the centre to the edge to admit of their being placed on 
the holder. Their moment of inertia could therefore readily be 
calculated. The length of the cord was measured by means of a beam 
on pen reading to ‘01 inch, and its diameter by a micrometer gauge 
т g to 001 inch. Tae time of oscillation was determined by 
means of a stop-watch reading to 0 2 second. The observations 
given below were in all cases means of several individual observa- 
tions—the length and radius of five, and the times of oscillation, of 
ten. No special effort was made to keep the cord at constant tem- 
perature; but the temperature of the laboratory varied bat little. 

The course of the observations was determined by Mr. Macdonald’s 
available time rather than by the fitness of things. He kept the cord 
stretched slightly throughout the whole series by 482 grm., and from 
time to time he would apply additional weights, make the requisite 
observations, and then remove such additional weights, the observa- 
tions requiring perhaps a couple of hours. The dates of the observa- 
tions are given in the table below. Unfortupately the length of the 
cord under its permanent stross was not in all cases, and its diameter 
was in no case determined immediately before the application of the 
additional weights, such observations not being necessary for the 
pu originally in hand. 

following table gives the rosults of the observations and the 
calculated values of the rigidity. The observations have been 
reduced to 0.G.8. units, and the rigidities expressed in absolute 
units of that system. The rigidities were calculated from the 
formuls :— 
8111 
* e : 
where n is the rigidity, 7 the и and r the radius, of the cord, 1 
the moment of inertia of the lead plates, and ¢ the time of а com- 
plete oscillation. In finding the moment of inertia the weight- 
holder of cork and glass was neglected, as also the small circular 
шого in the lead plates. The volume of the cord is given in the 
e ө 


| 
Rigidity, 


Tempera- А Wei | i lume bs. 
Date. | ture, Length, Radius, ооа оо сов 
eC) (сш.) (cm.) | (grm.) sec.) (c. o.) units). 
| | 10° x- 
First SERIES. 
Mar 
16 | 156 | 90:68 | 4 482 » - m 
91 | 181 | 9098 | 0356 | 482 | 1080 | 3603 | 1018 
21 .. | 9660 343 | 735 | 1600 | 3569 | 868 
99 | 175 | 9124 | .. 482 x 8 x 
49 | 176 | 10399 | :335 |. 931 | 2004 | 3673 | 869 
93 | 187 9151 482 8 es M 
93 | 189 | 11392 | 323 | 1,222 | 2532 | 3725 | 867 
98 | 186 | 9235| .. 482 ыз = 2: 
98 | 186 12321 3.7 | 1,467 | 2976 | 3657 | 989 
Aor. 
4 | 188 13741 293 | 1,714 | 3588 37 16 | 10°68 
5 | 193 ! 138838 | 293 | 1,714 | 36:36 | 3742 | 1048 
6 | 177 150 37 279 | 1956 | 4080 | 93688 | 1254 
SECOND SERIES. 
19 | 170 | 9565 | ‘845 482 | 1222 | 3586 | 938 
13 | 174 |10816 | ‘397 735 | 1844 | 3636 | 744 
13 | 175 110 81 394 | 981 | 2380 | 3635 | 751 
13 | 180 121-18 312 | 1222 | 32926 | 3715 | 785 
20 .. (113097 | 301 | 1,467 | 3364 | 3728 | 895 
д) . 14183 290 1.714 | 3848 |`3736 | 1010 
20 | м. |15199| 232 | 1956 42 30 3796 | 1137 


Tae first series of observations showed that the rigidity, as deter- 
mined, at first diminished with tension, then reached a minimam 
value, and finally increased, as the cord was more and more stretched, 
—an interesting result if it should be substantiated. Hence a second 
series of observations was made with the same cord and the same 
arrangements as the first. This series had to be made somewhat 
hurriedly, as will be seen by the dates of the individual experiments, 
but the experiments were made with the same care as those of the 
first series. It will be seen from the above table that (1) the treat- 
ment to which the cord had been subjected in the first series had 
diminished its rigidity, the values being smaller throughout than in 
the firat series, and (2) that the initial diminution of rigidity with 
increase of tension, ite final increment with tension, and the occur- 
rence of a minimum point are as marked in the second series as in 
the first. 

To find out if the occurrence of the minimum point was due to the 
defective character of the attachments at the ends of the cord, Mr. 
Macdonald made a number of observations with new modes of attach- 
ment. These consisted of brass tubes in one end of which three 
longitudinal cuts bad been made, the ends of the three strips thus 
formed being bent inwards and provided with teeth. The ends of 
toe cord having been passed into these tubes, the strips were 
firmly bound to the cord by means of wire. Unfortunately, Mr. 


. Macdonald had not sufficient time to make more than rough observa- 


tions with the new arrangement. Buch observations as he was 
able to make seemed to show that the minimum point had dis- 
appeared. Whether its disappearance was due to the more satis- 
factory attachments, the passing away of the heating effect or the 
fatigue of the cord, Mr. Macdonald hopes to determine by further 
experiments. Т 


674 


THE ELECTRICAL REVIEW. 


(Vol. 46. No. 1,160, Арап, 20, 1900, 


The above values of the rigidity agree fairly well with Mallock’s® 
determinations, Mallock having found that the rigidity of what he 
calls “soft y" indis-rubber, determined dynamically, r 
from 5:52 to 8 76, if expressed as in the above table, and t 
for "hard grey" rubber it ras from 1077 to 19:04. Mr. 
Macdonald’s rubber could not bs designated as either soft or hard, 
and bis values are intermediate between Mallock's for the soft and 
the hard specimens. 

The volume of the cord underwent very little change during either 
the first or the second series. Ia both series, however, there is an 
unmistakable though small increas of volume with stretching; but 
whether it was due to the stretching or to the series of oscillations 
to which the cord had been subjected does not, of course, appear. 

Mr. Macdonald did not intend, at the outset, to make any deter- 
minations of Young's modulus, but his observations may be used for 
two purposes, v.s, to determine (1) how the value of this modulus 
for a cord ender a constant original stress varies with the magni- 
tude of the increment of stress to which it is subjected, and (2) how 
the value of the modulus for a cord under different original stresses, 
and elongated by approximately equal increments of stress, varies 
with the magnitude of the o al stress. In tbe determinations 
given below, Young's modulus has been taken to be the increment 
of tensile stress divided by the correspording increment of length 
per unit cf the length immediately before the stress was increased. 

1. The observations requisite for the first Purpose were made only 
in а few cases, and even in those cases in calculating the increment of 
tensile stress it is necessary to assume (tbe requisite measurements not 
having been made) that the radius of the cord would not appreciably 
vary with the small variations of length under the permanent load — 
an assumption which is doubtless permissible. The following table 
gives the resalts:— 


(gag —ͤ—ͤ— 


| ' 
Original stress Additional stress Elongation Phen ve . 
(grms. per sq. om.) (grms. per sq. ст.) | per unit length. 10" x Ё 


0" х, 
J ͥ y НИГИН, ЕЯ 


1,354 789 0618 12 53 
1,354 1,574 ‘1397 1105 
1.364 2,529 '2449 973 
1,354 3,424 3342 10 05 


| 


These determinations would thus seem to show that for the 
smaller additional stresses to which the cord was subj:cted, the value 
of Young's mcdulus diminished as the additional etress increased, 
that for the larger additional stresses it increased with the additional 
stress, and that there was a certain additional stress for which 
Young's modulus bad a minimum value—tbis additional stress being 
of such a magnitude as to produce an elongation of about 0:25. This 
result is in agreement, qualitatively, with Mallock's observations, 
which showed that Young's modulus, statically determined, 
“diminishes with the «xtension until the stretched length is 
abont 3/2 times the natural length.” As Mallock’s rubber no doubt 
differed in degree of valcanisation from Mr. Macdonald’s, and as he 
used a different initial etress, it is not surprising that the elongations 
giving a minimum value for Young's modulus should be 025 in the 
one сате and 0:5 in the other. 

Mallock's mean value of Young's modulus, when expressed in 
absolute O.G.B. units, was 8:56 x 10? for soft grey india-rubber, aud 
3416 x 16° for hard grey rubber. As iu the case of the rigidity, Mr. 
Macdonald's values are intermediate, being nearer Mallock's values 
for the soft than for the hard specimen. | 

2. The following table contains the determinations made for the 
second purpose mentioned above :— 
нафьи аннан е. 


: | 


Original stress Additional stress | | Young's 
твн рег | ште рег бшгш. | GOS ents 
| 10° x 
і 
First Smau. 
1,854 789 0618 12:53 
2,143 78b 0765 10°06 
2,928 855 0983 878 
3,783 995 08 t6 1197 
4,778 1,072 1152 913 
5,850 1,161 0943 12 08 
SEccND SERIES. 
1,397 784 | :0681 11:30 
2,181 847 0798 10:42 
3. 28 889 0981 8 89 
3.917 957 0812 | 11°55 
4 874 1,088 0829 | 12 26 
5,910 1 026 0716 14 05 


It will be seen that in both series of observations the values of the 
modulus are large at the outset, diminish in value as the original 
stress is increased, reach a minimum value and thereafter increase 
with the original stress. The ity of the fourth and fifth 
determinations in the first series, is obviously due to the unusually 
long intervals of time which, as the first table, p. 30, shows, iater- 
vened between the two pairs of observations on which they are based. 
The variation of Young’s modulus with initial stress, the additional 
stress being rougbly constant, would thus appear to be similar to 
thst which was shown above to hold with respect to additional 
ветерка when initial stress is constant. 


* Proceedings Royal Society, London, 46, 993, 1889. 


It should bs noted, with respect to all the above 
Young's modalue that the values found apply to the state of the con 
immediately after the application of the additional stress, and in 
addition that the cord was subjected to torsion after each observation 
of length. 


THE MECHANICAL EQUIPMENT OPA 
LARGE RAILWAY STATION. 


I. 


paper presented to the American Society of Mechasial 
Eiogioeers contains a description of the mechanical equipment of tk; 
new south station at Boston, O. f. A.; it is of interest as being illas 
ontracts with well-known firm 
the work to tender. This ins 


Those are the 


in the world, but it appears to deal with about 750 trains daily, o 
about the same number, we believe, as Waterloo. be 


a 
3 
| 
i 
i 
| 
Е 
: 


for а poprlation, or about one-third that centred round Manchester 
at the same radius. This is hardly a proper comparison, as Mu- 
chester thus contains its equally large neighbour, Liverpool. Probably 
Glasgow on a similar both 


passengers are to bs dealt with annually, ю 0 
the station is to do a large business; but there seems to have been a2 
enormous amount of preli talk and deliberation before tàs 
work was commenced, and every i 
station put into work in midwinter without a hitch. This does 
not tell against the principle of thro 
design and construction on the same shoulders; as the author d 
the paper states, mechanical engineers are, perhaps, more than either 
civil engineers or architecte, the same in characteristic, whether oot 
sulting or constructive. The undertaking included switch and signal 


radius more nearly parallels Boston, being 


is dealt with by nine trucking platforms, and an mde 
tracks to стои 


hoppers of the stokers A pair of economisers are employe 

capable of in series or parallel in the fee 

Draught is two large slow running fans vil 

The sopalation ot the destght is sutometically’ performed by ws 
e on $ t is automa 

ressure. The stack is 11 diameter, and stands a few feet ca] 


p 
above the roof. Feed pumps are compounded on 
and exhaust to auxiliary feed heaters. The steam 


flanges, d 

The engine power consists of four compound Westinghouse engines 
1,500 1 H. p. total direct coupled to four 225-kw. 
independent condensers are used, a curious American system oi 1 
direct acting steam pumps to drive the condensing side of an eng 
whereby by using a pound of steam in driving ait pampe abont м m 
is saved in the main engines. All hot water feed pipes are of brass. 

The important feature of the whole plant is the electro-pne 
interlocking switch and signal apparatus. This apparatus 
if hand-worked, include about 360 levers, and, at 20 lever 
man, ary employ 18 аа duty Mo once for each с hours’ 

ift and 6 men at night. e pneumatic system can c 
$ men on each day shift and 2 ae ht. As the 42 mechanical 200 
world receive $37,800 annually, and the 8 pneumatic men 
$7,200, the annual saving is about £6,000. Electricity is the oot 
trolling agent, and air compressed to 80 lbs. pressure does the wor 


H 
it 


H 


* Some illustrations of the «qwipment appeared in a prev! 
article published in the Exzorsican Китіши, Beptember 1st, 1999. 
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сх to operate each switch and signal; an magnetic valve 
л. бопёто the air from the air main to each cylinder, and wires extend 
“т from these magnets to the interlocking machine in the tower, where the 
machine is so constructed as to apply electric current to the wires 
operating the magnets. The air supply ie given by two 14 inches x 18 
inches air compressors, each capablo of compressing 382 feet of free 
aie per minute. Tce maximum speed is 120 revolutions per 
v» minute, bat over 30 revolutions are rarely called for, and the busiest 
time does not call for more than 100 cubio feet of free air; but large 
4| capacity is an important safeguard against breakdown, aud readers 
possible rapid accumulation of pressure, should the pipes and reser- 
voir have been depleted by a pipe rupture or other cause. 
Carrent is taken from a set of Chloride accumulators of 300 ampere- 
» hours capacity arranged in duplicate and charged by a rotary trans- 
former driven by current from the main pomer houre, which delivers 
xı fo the batteries 20 amperes at 25 volts. The maximum output of the 
» Cells is 5 amperes for all purposes. Above the machine isa small model 
re Of the track with all switches on a black board. The model ewitches 
. All bee VCCTVTTVTVTVTPTTTT 
=. gravia ger position, and each requires a aingle- 
, action cylinder to move it. These are 3 inches x 4 inches, and are tt us 
+ powerful enough to lift 187 lbs. 1 foot. Switches have double-acting 
~ cylinders to operate them. 
ER With 1,100,0^0 square feet of area to provide for, the incandescent 
' lighting demands 650 K P., the arc lighting 200 н.р, general motor 
. Bervice 320 нр , and the baggage lifts and elevators 381 Н P., the maxi- 
. mum distance 3,000 feet. The current for the switch and signal 
< work and for synchronising clocks was a mere nothing. The three- 
— wire в was desirable, thus enabling 110-volt lamps to be 
employed on the neutral with 220-volt motors on the outers, but it 
was thought to present disadvantages in the small size and large 
number of units necessary, and in place of it there were constructed 
. Farse- wire generators, each capable of giving both 110 and 220-volt 
current at the same time. 
- Тһе generators are multipolar, with 10 p»les, compound wound, 
with fle шап p E ed type, The feeder circuits were атны 
— necessary, some oop type. ere are 48 motors, aggrogat 
+698 m Р., the largest being 50 gH P. They a-e mostly 220-volt 4-pole 
machines, except for the elevators and ventilating fans. 


(To be continued.) 


44 MEAN PRESSURE INDICATOR. 


Dd 
+ 


12. Am instrument for measuring mean pressures was described in a 
p Lx recently read by Prof. Ripper before the Iostitution of 
ct neers. The instrument is interesting after one 
5» En found out from the paper what it really is. Under the head of 


description of the instrument there is absolutely no statement of the 


¿zi principle of gotion, and very little of any kind of description The 
+ only thing really described is the valve which admits steam to the 
. instrament, This valve is illustrated by certain figures, and is 
„z described as the simplest form of instrament, whereas it no 
&: Hare represents the instrument than does the cock on the cylinder 


n represent an ordinary indicator. After wading through Prof. Ripper's . 


5 Paper, the bulk of w appears to be a lengthy dissertation on the 
" nifarence between the distance travelled by an engine piston and 


үе. Pressure gango placed alternately in communication with both ends 
439 € the cylinder so as to register steam pressure, and another gauge 
‘gt Umilarly placed to show the exhaust side pressure. Between the 
_-@ Valve which maintains the gauge in comm tion always with the 
7,3 Meam side of the piston, or vice versá, and the gauges themselves, 
pt there are two throttling cocks. These, it appears to us, are the real 
af instrament rather than the particular rotating or oscillating valve, 
“7 y for by means of these throttling cocks the finger c f the pressure gauge 
2 7 maintains practically a steady position which is claimed as the real 
g ean pressure. The truth appears to be that, given sufficiently fine 
M throttling through two cocks with s ро of pipe between them, 
^. the mean pressure in the cylinder will be shown by the gauge. The 
Pa method is simply a repetition of the familiar method of steadying 
боз ® gauge pointer by partially the tap leading to it, and is 
ae probably quite as reliable as claimed by Prof. Ripper if the suitable 
„ COrrections are made which are necessary by reason of the fact that 
E pressure reading is, of course, on a time basis, whereas the 
:-, pressure acta through a certain space and the piston travel is a fow- 
^" Пар quantity ever increasing and decreasing. 
Tests made оп the experimental engine at the She ffleld Technical 
— * gil ME the онр 5 igi sponde Pas ab.ut 
M cent. w e or r, and probably if every engine 
3 CCœuld be compared in this way, so as to get the “rate” of the Deed 
s Instrument, it might be used very seocceisfully as a continuous in- 
; С «сабот from which power could be at once read off. Also by means 
а suitable slow moving integrating movement the instrament 
uld be made to record energy like a watt-hour meter, showiog at 
r time the number of unite generated since last reading. Tae 
peter part of the paper deals with the trouble experienced 
„m the water in the pressure gauge syphons. It seeme to us 
hmmm if it be worth while to use this mean pressure instrument, 
'Wwmahould be worth while to use glycerine in the syphon tube, which 
unaffected, and would 


7 wppractically certainly give no trouble from 
— or even oil would serve and would 
T | | 
-— 
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remain quiescent in the syphon. Such a paper as this should con- 
tain early in its course a plain and simple ription of the instru- 
mont it purports to describs. The paper before us, though in itself 
instructive and valuable, would have been more so if batter pat 


There are two dials or pressure ‚ one for forward and one 
for back pressure, and, obviously, a of rapidly reversing valves 
are part of the apparatus so as to place the instruments in communica- 
tion alternately with opposite ends of the cylinder. The mean 
pressure is conveyed to the instrument by allowing the cylinder 
pressures to be communicated through very narrow capable 
of being throttled down to such a point that the finger of the dial 
remains steady. The action of the instrument thus depends upon 
the fact tha? the strength of the gauge spring is insufficient to force 
back the working fluid sufficiently rapidly to allow perceptible motion 
of the finger. Nor oan the higher steam pressure effect the reverse 
movement, and the result is the finger shows the compromise between 
the two eadeavours, and this is the mean pressure, or so near to it 
as to be as accurately so as the pressures found from the ordinary 
indicator card. In the present ment the rotating alternating 
valves have been replaced by a pair of self -· aoting valves, one a double- 
seated valve, the other a globe valve. These valves, between them, 
effect the desired change of pressure, but are obviously unsuited 
where the compression is considerable or the Ii emg long continued. 
As the instrument is more perfected doub it will come into 
considerable use. 

Obviously, the instrument endeavours to show the pressure 
which acts upon it during given intervals of time. Time 
is necessarily a determining factor in the result of keen 
throttling of the flow of a fluid. Bat the pressure on a piston at 
the commencement or early part of the stroke, say during the first 
30° of crank movement, represents a much less п movement 
than the third or fourth aros of 30? when the crank is approaching 
to, and receding from, the approximately mid-cylinder position of 
the piston. Probably the errors thus introduced are so closely 
balanced by the similar errors introdeced by the same action at the 
opposite end of the stroke as to bs negligible. There appears a 
field for this instrament. The recent experiments of Prof. Weighton 
would have been much simplified had he had such an instrament to 
at once show what were the mean cylinder pressures for every 
variation of cut-cff. A whole series of tests could be run ina very 
short time, for the instrument would point out the maximum power 
cutoff at once, vp = the maximum nen cut-off would still 
be indeterminable so simply. There is now only wanted an instru- 
ment to show variations of water consumption on the same principle, 
whereby at once the water or steam consymption с? an engine can be 
read off at once. 

It is not essential that such instruments should be acourate. 
What is essential is that their rating shall be accurate. A 
ship’s chronometer is not wanted to keep correct time, but it is 
wanted to vary from the truth an equal amount every hour, 
It is easy to maka a kaown correction. Во with these steam engine 
instraments when used on scientific practical tests. They need not 
be absolate, but they must have a regular variation, or must always 
show a more forward movement when the oocasion demands it, and 
vice versa. They must not show at one time a gaining rate and at 
another time a losing rate. 


UTILISATION OF WASTE HEAT. 


WarrING on this subject to the Engineer, Mr. Rainey, who is more or 
less biassed in favour of fan draught, presents a few figures to eup- 
port his views. The statement he makes is, that to burn 20 lbs. per 

uare foot of grate the chimney temperature on land must be 659? F., 
while at sea, where the total funnel height is not often more than 40 
to 50 feet—it is 120 feet in the Scot—the temperature must be 700? 
to 800°. We do not agree with these figures; we consider they are 
rather overstated. We have known it done, and we believe it is 
common practice in Lancashire to-day, that 20 lbs. of coal are burned 
per square foot of grate per hour where economisers are used, and 

e chimney temperature is a long way less than 600°. 

We quite agree that fan draught may be economical, but we do 
not endorse Mr. Rainey's figures to the full extent. Assuming that 
1 lb. of coal has a calorific capacity of 15,000 B T.U., the chimney 
loss for temperatures of 500°, 600°, 700° and 800°, is given respec- 
tively as 17, 21, 23:6 and 28 per cant. These figures are not far 
сога, пеша based evidently on а furnace temperature of about 

U 0 

To burn at his standard rate cf 20 lbs, 20 lbs. of air per 
pound cf fuel, Mr. R states that the ash-pit draught must be 
about g inch to 1 inch, but is he correct when he claims that to 
secure this, the water gauge at the chimney base will be 1°7 inches, 
equal to a velocity of 5,168 feet per minute? On this point, however, 
the author is stating figures that are more unfavourable to hisarguments 
than is really the case. To give the gases this velocity wil] require 
2,500 to 3,110 foot-pounds of energy, as compared with the fally 
2,000,000 foot-pounds used up by a chimney to the same effect when 
the chimuey temperature is 560°; obviously, however, the 2,500 foot- 
pounds of energy required bya fan draught may be multiplied 20 
times to find the calorific capacity cf coal, whence the fan 
ultimately deivesitsencrzy. This swells the fan to 60,000 
or 60,000 or say to 100,000 or 120,000, if the inefficiency of the fan be 
taken into sccount. 

If we assume that only half the chimney waste is saved, there will 
still be one million heat units saved to set against the fuel used to 
drive the fan—a two-fold saving that may be further increased if 
reir ed means are employed to more ийа PE absorb the heat frem 

uo gases. 
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The mechanical efficiency of a fan and engine combined is given 
at 60 rer cent., the fan slone being credited with 70 per cent. Small 
plants are rated at 50 per cent. ¢ ћсіегсу and on this basis 6,220 foot- 
pounds of energy are astumed to be needed to give the necessary 
draught velccity. This is, of courte, too favcurable a way of patting 
the case for fan draughf, for it ignores the thermo-dynamic efficiency 
cf the steam engine that drives tbe fan and generally the plant 
efficiency, excepting only, as just stated, the mechanical є ficiency of 
fan and engine. 

The following table is given as taken from actual plante, in order 
to show the results possible with water heaters :— 


| 
— 1 2 з | 4 | 5 | 6 7 | в | 9 

22 | | | 
Gases entering heater 610 505 550 | 522 505 465 490 495 f41 
„ leaving „ 340 212 205 | 320 320 250 , 990 190 235 
Water entering heater 110 81 185 | 155 190 | 180 | 175 155 | 180 
leaving Ж 287 276 305 300 300 | 295 280 820 311 
Gain in teinperature 167 192 120 145 110 115 105 165 | 181 
Fuel saving per cent. 192 120 145 16:5 1281 


16˙7 110 115 106 


In each case a first heating was effected by tbe condenser. | 

The cost of putting in and running а fan draught is said to be 60 to 
70 per cent. of that of а chimney. We presume first cost and interest 
of the chimney are put against first cost, interest and power consump - 
tion of the fan. A case is citcd where a fan for 6,000 ир. is run for 
0*6 per cent., or say for 36 н.р. If this only effected a saving of 5 per 
cent. it would stíll be most satisfactory, but we see no reason why in 
good designs at least 10 to 15 per cent. of fuel should not be cconomised, 
though it should not be forgotten that to do this, there must be an 

- additional expenditure on economisers. 


THE PRODUCTION OF LIGHT BY 
ELECTRICITY AND GAS. 


By ED. C. ne SEGUNDO, A. M. Inst. C. E. 


(Concluded from page 638.) 


Үнеч considering the probability of electrio energy 
being supplied at a cheaper rate, it must not be 
forgotten that in the case of electric light undertakings, 
а proper allowance has to be made by the under- 
takers for interest and redemption of capital, and this 
is 8 very appreciable amount, being about 15 per cent. of the 
total cost of the light. In course of time this item will be 
wiped off and need not be taken into account in calculating 
the price at which electrical energy can be sold by a com- 
pany or local authority. There is another point of great 
importance in connection with arc lighting, the candle- 
power emitted by the arc lamp does not deteriorate with age, 
nor is it affected by winds and storms. Now, the incandes- 
cent gas is very appreciably affected by wind and storms, in 
fact, it is not an uncommon experience to find it necessary 
to renew а considerable percentage of mantles after a storm. 
The cost of electrical energy for public lighting should 
decrease in the future; firat, because the item for interest and 
redemption will fall away ; and, secondly, because the labour 
costs will decrease as the use of aro lighting spreads. 

It is easily seen that the supply of electrical energy to the 
public can be made cheaper if either the cost of production is 
reduced, or if the efficiency of the means employed for con- 
verting electrical energy into light is Шеше. 

With regard to the first alternative it is usually assumed 
that the cost of production of electrical energy is made up 
of the following items :— 


F'uel. 

ОЛ, waste, and water. 

Labour and superintendence. 
Maintenance, depreciation, and repairs. 
Factory rent, rates and taxes. 

Olerical assistance at factory. 

General stores. 


These are no doubt, strictly speaking, the chief sources of 


outlay in the process of generating and distributing electric . 


energy with which the engineer concerns himself. But the direo- 
tors of an electric supply company have to take into account 
among other items a further and more serious source of possible 
loss, namely, that under the conditions of the ТУБА] orders 


in virtue of which the supply companies are allowed to cow 
into existence, it is absolutely imperative that the company 
“ шаке hay while the sun shines,” as otherwise aftr 
the lapse of the prescribed number of years the lal 
authority within whose power it may be to acquire th 
undertaking may, and probably will, exercise its right to 
purchase the company's plant, machinery and busines on 
terms which will not take into account any capital expendi- 
ture which the company may during its life have incom 
through mistakes, breakdowns, or accidents or misfortane d 
any kind. The general terms upon which a local authority 
may acquire the undertaking of an electric lighting compar 
are known to most of us, and fully justify a company in 
making as large a profit as may be deemed desirable, 
prices charged by bon companies working under ро 
visional orders are therefore not necessarily a criterion d 
what can actually be done in the way of cheap electricity. 
A glance at the results obtained by a local authority wh 
have themselves undertaken the public supply of electrial 
energy without the intermediate private company, will shot 
that the difference in the price at which electrical energy си 
be profitably sold in these circumstances is very appreciably 
lower than that charged by any public supply compuy. 
In 1892, that is eight years ago, the Bradford Corporation were 
able to produce electrical energy at a total oost of 4°04d. pe 


unit sold, including depreciation and proportion of redemp 


tion fund, the cost, without depreciation or redemptio, 
being 1:95d. per unit sold. The cost for 1898 was l4X. 
per unit sold, without redemption or depreciation, and thi 
will, no donbt, be further reduced as time goes on. 


It may be argued that at Bradford the absenoe of ay | 


restrictions as regards smoke consumption and the prozimity 
of coal pits place the economic production of electricity ins 
more advantageous position than in other towns; ihi! 
true, but the difference in the cost attributable to the ue d 
more expensive coal is not so great as might be imagined u 
first sight, jd. per unit sold would be an ample allows 
for this. 

In connection with the question of the redaction of the 
cost of production, I feel very strongly that any b" 
company starting to supply a district with electrial 
energy should not ignore the many important. advantage 
of gas power. It has been demonstrated beyond doli 
or cavil in numberless instances in England, on the 
Continent, and in America, that 1 rmP.-hor can 
be produced with a consumption of not more than 1 D 
of fuel iu a Dowson (or other equally efficient) port 
gas generator, and the only objection brought again the 
gas engine by authorities on central station equipment, 
namely, that the gas engine is not sufficiently stesd in 
speed, has now been overcome by the improvement Ш 
the arrangement of the cylinders of gas engines f| 
designed for driving dynamos. Further, the suggestion thi 
large enough units cannot be obtained no longer holds Fot 
some time 300 and 600 H.P, gas engines worked by produce 
and towns’ gas have been in daily use with perfectly ait 
factory resulta, The very great saving in labour and an 
which can be effected by the use of gas engines instesd d 
steam engines is at once apparens; and if the contention d 
at least one manufacturer of gas engines of large power c 
be borne out in every-day work, namely, that the engine d 
650 І.Н.Р. will give 1 rH.P.-hour with an d 
of 8,000 B. Th. U. corresponding to 0°75 Ibs. of fuel in th 
generator, the reduction in the cost of production of ee 
trical energy would be material; firstly, on acconnt of the 
d fuel consumption; secondly, by the sving d 


labour; thirdly, owing to the saving in the stand-by ket 


in boilers inevitably incurred with power generstion 0] 


ifference betwee 
15,000 x 17 = 255,000 cubic feet at 3s, 3d. per 10 


— 
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6,88 5d. or a little over ztbs of a penny per unit delivered, 
bringing the price down to 13d. per unit delivered. 

With regard to the second point, namely, the possible in- 
crease of efficiency of the means adopted to convert electricity 


OF gas into light, it is perhaps quite sufficient to merely state 


that according to Prof. Tyndall, the efficiency of the gas 
barner is 0°817 per cent., and that of the incandescent lamp 
edd per cent. There is certainly room for improvement 
in 

There can be little doubt that it is becoming increasingly 
difficult to find any fixed basis upon which to establish a 
comperison between the relative cost of gas and electric 
lighting If a scientific basis is assumed, such as the price at 
which a given С.Р. of mean spherical illumination is obtained, 
we are at once confronted with a difficulty in applying such 
a standard in practice, namely, that such а comparison 
wonld bring into account the cheapest known forms of con- 


. verling gas and electrical energy respectively into light, 


which at present are represented by the Welsbach burner 
and the ic aro lamp, the latter being not adapted fur 
domestic lighting. From the discussion of these two forms 
of illumination for public lighting in the foregoing pages, it 
is clear that at the moment the aro light, with ita 0'5 watt 
per candle is still to the fore, but should the Kugel light, 
or any other form of intensified gas lighting prove to be 
satisfactory and obeap in everyday work, it is quite possible 
that aro lighting may be beaten out of the field from the 
point of view of light for light only. But the oost of the 
material for producing the light, so to speak, is not the only 
cost to be taken into account, other expenses are incurred in 
maintenance and repairs which it is impossible to take in 
account ly in a theoretical consideration, and the 
extent of which can only be accurately arrived at after some 
extended experience in practical work. 

The particular direction in which the man in the street 
is anxious to be informed is, whether it will cost him 


~ more to light his house by electricity with incandescent 


lamps than by gas. The intelligent householder does not 
look only at his gas bill when trying to make the com- 
ison, but at his bill for decorations, and indirectly at his 

's and chemist's bil. In these circumstances it is 
hopeless to arrive at any scientific or theoretical basis for 
comparison, but it will be seen from what has gone before 
that if electrical energy be obtainable by the public at 
anything like 8d. per unit, electrio lighting by incandescent 
| will not coat more, light for light, than gas, and the 
indispatable advantages of electric lighting as compared with 


gas, for houses especialy, would place electric lighting 
= concours as far as gas is concerned in our homes. 
© It is indeed a question whether the pecuniary and 
г> Sentimental value attaching to the advantages of elec- 

+ trio light do not, even at the price of 6d. per unit, more 

x than counter-belance the extra сові, light for light. It is 

„1% evident that a very large and an increasing number of 

.* people must think so, as the increasing outputs of our 

central electric generating stations testify. . 

. Tbe conclusions arrived at in the foregoing pages may be 

;;; tabulated as follows : — 

z 

Ei | © von 

a oa 

in GAS. ELECTRICITY. | 22 3 

ii | 33826 

3 | 2 88 80 

| IR Quir 655078 

ер | Eo 2 д 

6 Cost per ; 3 82 3 8 

С Conditions. ae Conditions. ЕВЕ: N- 

: hours. ‚сраз 

pe! Бод 

i4 3 Te а 

,: Ordinary 54004 burnergiving | 124. | High efficiency incan- 8954. 

— 8 candles per cubic foot | descent lamps, 3 watts including 

g of gas consumed per per candle throughout renewals. 
hour. Gas at 3s. per | useful life. 
thousand. | 

2 “dinar § foot burner giv- 15d. Ordinary efficiency incan- 8:33d. 

B ing 24 candles per cubic descentlamps,4:5watts including 
foot of. gas consumed per candle throughout | renewals. 
per hour in every day useful life. 
work. Gas at Эв. per 
thousand. 

Incandescent gas. light in 38d. А 2:54. 


| Nernst lamp, 14 watts рег 
domestic use. Life of eed candle. А 
mantle 400 hours on the | renewals. 

average, 84 cubic feet 
of gas congumed per 
hour, average intensity 
of light, 40c.p. Price of 
gas 8s. per thousand, 


INCANDESCENT Gas AND Exvectrric ABC FOR OUTDOOR USE. 


INCANDESCENT GAS.—Remarks. | ELECTRIC ARC.—Remarks. 

Intensity of light per cubic foot gas 
consumed diminishes owing to 
deterioration of mantle, 


Intensity of light does not alter with 
age. 


To maintain at proper efficiency 
great care has to be exercised 
to regulate the gas supply so 


| 

| Not affected to any appreciable 

| extent by such variations as 

may now occur in pressure of 

that pressure varios as little as supply. 
possible. 

Burner must be protected from 
draughts which affect candle- 
power emitted. | 

| 
! 
| 
| 


Not affected by draughts. 


Burners must be kept very clean so Not &ffected by high winds. 


as not to have air supply re- 
stricted. Mantles liable to be 
broken by high winds. 


We are led to the following conclusions :— 

1. It is practically impossible to define a basis for com- 
parison which shall be applicable to each and every form of 
gas and electric lighting. 

2. If the ordinary 5-foot gas burner is compared with the 
16-c.P. incandescent lamp for domestic lighting, then on the 
basis of light for light only gas at 33. per 1,000 is equivalent 
to 81d. per Board of Trade unit, but that when the saving 
effected by the use of the electric light is taken into account, 
together with other material advantages, it is possible that 
electricity at 4d. per Board of Trade unit will, commercially, 
be equivalent to gas at 3s. per 1,000. 

8. Lighting by incandescent gas is cheaper than by electric 
glow lampe. | 

4, Arc lighting is cheaper than any form of ordinary gas 
lighting or incandescent gas lighting. 

5. Some forms of intensified gas incandescent lighting bid 
fair to compete with arc lighting, but their practical utility 
is not yet sufficiently demonstrated. 

It will be interesting to compare the actual charges made 
by electric supply companies with the figures we have arrived 
at as the equivalents for gas lighting on the basis of candle- 
power only, and thus be able to form an idea as to the 
probability of electric light becoming as cheap as gas in the 
near future. It must be borne in mind that the under- 
mentioned prices are fixed with due consideration to the 
disabilities under which electrical companies now labour and 
to which reference has already been made. 


— — — — — — —— 


Localit Lighting Capacity Price charged to private 
x y. authority. 'of plant. consumers per unit. 
СА A feel e = MS 
| KW. 
Aberdeen s .. | Corporation 1,800 
| l ' 
Belfast ; | 9,850 74. first hour! vhi 
| ; | Cad aller | For lighting. 
1d. first hour 
| 144. alter For power, 
Bradford .. | р ! 9,569 444. for lighting. 
| | 2d. intermittent power, 
| | | ld. continuous зе 
i | | 
Brighton .. vis xus i 4,210 7d. first hour ! —Á 
B * à | 1d. after | For lighting. 
Edinburgh n MOT К 8, 137 | 31d. for lighting. 
Id. for power. 
| 
Liverpool ba $a „ | 7,000 | 44. for lighting. 
| 2d. and 1d. for power. 
Oldham .. = s » 1,882 | 4d. and 2d. for lighting. 


| 24d. for street lighting. 


The above are taken from the ELECTRICAL REVIEW list 
of Electricity Works of the United Kingdom, and serve to 
show not only what is being done in the way of cheap elec- 
tricity, but what may be looked ferward to in this direction. 
We think a consideration of these figures will sufficiently 
indicate whether or not it is probable that before very long 
electrical energy will be supplied at a price that will com- 
pare favourably with the cost of gas lighting on the basis 
even of equivalent illumination. 


Hull.—The electric tram system was extended to the 
Holderness Road on Tuesday last week. There was an official trisl 
in the morniog at which Major Yorke, R.E , Board of Trade inspector, 
was present. The Board of Trade inspector made several suggestions 
as to the rate of speed and other matters. It is intended to main- 
tain a three minutes’ service practically the whole of the day. 
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REVIEWS. 


La Télégraphie sans Fils. Par ANDRE Brooa. Paris: 
Gauthier-Villars, Imprimeur-Libraire. 1899. 


Signalling through Space without Wires: the Work of Hertz 
and his Successors. By OLIVER J. Іорсе, F. R. S. 
London: The Liectrician Printing and Publishing Com- 
pany. 

М. Broca’s little manual is chiefly devoted to that kind of 
wirelees telegraphy, in which the vehicle for transmitting 
the signal is electric waves, A great part of the treatise 
is taken up with a simple and popular explanation of the 
nature and mechanism of electric waves, in which the 
author, with great advantage, makes use of hydraulic 
analogies. This method is very good as far as it goes, bat 
it still leaves a great deal to be understood, and is, conse- 
quently unsatisfactory to the man who wishes to know all 
about electric wave telegraphy. M. Broca’s explanation of 
the funotion of the vertical conductors in wireless tele- 
graphy seems to us wanting in completeness ; he appears 
to consider that it plays the same as Franklin’s lightning 
conductor. He considers Franklin to be the true and first 
inventor of this important improvement in wireless tele- 
graphy! M. Broca’s book may, however, be recommended 
as а useful introductory treatise in the study of wireless 
telegraphy. 

Prof. Lodge's book is a second edition of bis Royal 
Institution lecture on the work of Hertz, with considerable 
additions on recent developments of signalling through 
Fpace without wires. Dr. Lodge is a master of the theory 
of his subject, and has besides made considerable experi- 
mental contributions to wireless telegraphy. If his interest- 
ing and valuable little work has a fault, it is that he fails to 
do justice to some of his co-workers, In his chapter on 
*Oohérer History,” he discovers the nucleus of the 
coherer in Gnoitard's dust experiment of 1850. He 

on from that to Rayleigh’s experimenta on the 
effect of eleotrostatio induction on water jets. Hughes’, 

Branly's and his own experiments are fully described, bat no 

mention is made of the experiments of Mr. 8. A. Varley, 

who described, in a paper read before the British Asso- 
ciation in 1870, all the essential properties of the coherer. 

Mr. Varley, as long ago as 1866, applied what would now 

be called a carbon coherer as а lightning protector for tele- 

graphic apparatus. That Varley thoroughly understood the 
action of the coherer may be seen from the following sentencer, 
quoted from the above-mentioned paper: The author, when 
experimenting with electric currents of varying degrees of 

tension, had observed the very great resistance which а 

loose mass of dust, composed even of conducting matter, 

will oppose to electric currents of moderate tension. With 

a tension of, say, 50 Daniell cells, no appreciable quantity 

will across the dust of blacklead or fine charcoal powder 

loosely arranged, even where the battery poles are approached 
very near to one another. If the tension be increased to, say, 

200 or 300 cells, the particles arrange themselves by elec- 

trical attraction close to one another, making good electrical 

contact, and forming a channel or bridge through which the 
current freely passes.“ Varley's explanation of the action of 
the coherer & abeurdly simple compared with the 
elaborate explanations of its action which have been 
recently in vogue. The oeherer is not directly sensitive 
to electric waves, but only to high tensiona, whether 
induced in ita electrodes у electric waves ог by a constant 

E. M. F. from a battery. The decoherence of the powder by 

shaking was also mentioned by Varley in the paper cited. 

Dr. Lodge appears to be equally unfair, if not ungenerous, 
in dealing with the important work done by Mr. Marconi in 
wireless telegraphy. He says there was no point of novelty 
in Mr. Marconi’s apparatus when he took it in a sealed box to 
the Post Office, bnt “with the powerful aid of the Post Office 
Signor Marconi proceeded to develop his system of telegraphy 
on & large scale,” Now, as a matter of fact, Marconi got 
no assistance from the Post Office, except what would be 
given toany inventor who wished to demonstrate his invention 
to the Post Office authorities. Dealing with the vertical con- 
ductor, which in Marconi’s hands has made wireless tele- 
graphy a practical snecess, Lodge says: — This elevated 
plate, connected as it now is throngh a simple spark gap 


with the earth, is an obvious modification of a Het 
vibrator; for it may be regarded simply as a Hertz vibrate 
with its axis vertical, as Hertz often used it, and with i 
lower plate replaced by the earth, so as to double the avai. 
able capacity.” Obvious as this now is after the event, i 


resemblance to the Hertz vibrator no longer holds, and ihi 
the signals are not, in fact, transmitted by Hertzian ware 
but by electrostatic induction. The doctors evidently diffe 
on this question. 

Dr. Lodge’s asides are usually not the least interesting 
acd amusing his discourse. In this treatise on sig- 
nalling without wires he manages to introduce some highly 
original criticisms on our Patent Laws. In the presen 
state of the law in this country, it appears to be neon) 
for a scientific man, whose investigations may have a 
practical bearing, to refrain from communicating his wor 
to a scientific society, or publishing it in any journal, unti 
he has registered it and paid a fee to the Government node 
the so-called Patent Law.” In what country is this not the 
case? This unfortunate system is well calculated to pre 
vent scientific men in general from giving any attention to 
practical applications, and to deter them from an attempt 
to make their researches useful to the community.” 
Why should this be so? The scientific man œ 
get his invention protected by the Patent Law within 
a few days after he has sent in his specification, 
and is then at liberty to read his paper or pablis it 
without forfeiting his rights. Dr. Lodge considers that in 
an ideal patent law the courts should take cognisance of di 
ooveries or fundamental steps in an invention communicated 
to and officially dated by a responsible scientific society, and 
thereafter а the discoverer oe and rem 
reoompense as seem appropriate when a 
has um on the basis of that вате 1 
mental invention. Such а patent law would be tml 

al legislation for the benefit of scientific men, Beside 
1t assumes that patent rights should hold over an indefinite 
period. Would it be an advantage to substitute a number 
of centres of registration, for the single centre appointed 
the present patent law, in order to save the scientific mans 
little trouble ? | 

A great deal of interesting matter relating to wireles 
telegraphy will be found set forth in this little book in Dr. 
Lodge's own inimitable style. In some cases he appears to 
assume that his readers already know a great deal about 1, 
and his explanations are consequently difficult to follow. 4 
little more about the theory of electric waves by one so tbi 
to expound it would have been welcome. Some interesting 
appendices on the diselectrification of metals and Ф 
bodies by light are given, though their oonneotion wit 
signalling without wires is not obvious. 


A Travers Electricité. By GkoRoks Dary. Рай: 

Libraire Nony & Cie. | 

This imposing volume deals in a popular style with the 
whole range of the ever-increasing applications of 
to meet the needs of men. The book is dedicated to the 
author's sons, and it would undoubtedly form very interesting 
reading to a rte with scientific tastes, though a lite 

revious knowledge of electricity would be necessary. 

ook is profusely illustrated with apparatus and machine! 
and with portraits of the leading lighta and founders of th 
science. 

The author lightens his exposition by introducing ber 
and there electrical anecdotes which are, as а rule, exceeding! 
good and à propos. For instance, in discussing the questio 
What is electricity? he says that a echoolboy WM 
once asked this question by an i , ай 
failing to see the irony in the еташшегв 401% 
he said: “I knew what it was yesterday, but i] 
I have forgotten.” The inspector bewailed the 108 t 
mankind entailed by the defective memory of this уоп 
genius. How often will this chestnut appear in varion 
guises? Another story about the Central Telegraph 00% 1 
St. Martin -le-Grand illustrates the contempt for 
engendered by familiarity in the mind of the telegraph dtt 
Two telegraph clerks sat in separate rooms at St, Martine 
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Grand; one had charge of a wire to Dover and the other of 
a wire to Paris through Havre. Olerk No. 1 discovered that 
he had left his pipe in No. 2'sroom. Не asked his boy 
messenger to fetch his pipe for him, but the youth replied 
that it was no part of his duty to fetch pipes. No. 1 then 
called up Dover to put him in connection with Paris, and 
Paris to put him in connection with London by Havre. He 
now telegraphed to clerk No.. 2 to send his boy with the 
pipe, as his own boy had refused to fetch it. 

M. Dary's book contains chapters on What is electricity ? 
atmospheric electricity; telegraphy; telephony; electric 
lighting ; electric traction ; electrotypy ; electric navigation ; 
the phonograph; electric horology; medical and surgical 
electricity ; electricity on coasts; applications in naval war- 
fare; military applications; applications to sgriculture; 
applications to railways; domestic applications; miscel- 
laneous applications; dangers of electricity ; electric installa- 
tions at the Paris Exhibition, 1900. 

This list will show how extensive is the scope of M. 
Dary’s volume. The information is remarkably accurate 
and up to date. Interesting biographies of the great dis- 
coverers of electric phenomena are given, and a much better 
appreciation than is usual with French authors of the work 
of foreign scientists and engineers is shown. 

the range of subjects is so wide, a complete and 
exhaustive treatment of every subject is not to be expected. 
For instance, in treating of the origin of atmospheric elec- 
tricity, M. Dary mentions evaporation as the principal 
agency, though it has been shown that evaporation has 
nothing to do with it, and makes no mention of Lenard’s 
discovery of the generation of atmospheric electricity by 
waterfalls, nor of the discharge of electricity from the earth 
under the influence of sunlight. Plant é's iments are 
considered to give a complete explanation of the glebular 
lightning, but this is by no means generally admitted ; the 
more recent experiments of Righi, which have an important 
bearing on this subject, are not desoribed. 

It is rather surprising that M. Dary, in discussing the 
Nernst lamp, does not mention the earlier work of 
Jablochkoff and other interesting experiments carried out in 
this field in France. 

Though such deficiencies as these occur here and there in the 
book, it is, on the whole, wonderfully complete, accurate, and 
up to date. The book would form an excellent guide to enable 
a non-technical visitor to the Paris Exhibition to get a good 
general grasp of the operation of the electrical machinery 
kt in bewildering variety, wil be thrust upon his 

ntion. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATHNTS.— 1900. 


Compiled expressly for this journal by W. Р. Тномрвох & Co. Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


6101. * Improvements in and connected with micro-telephones." Н. OPPEN- 
HEIMER. (Actien Gesellschaft Mix & Genest, Germany. Dated April 2nd. 

6103. “Improvements in and relating to shade rings for use in connection 
with electrical and other lampholders." R. O'Brien. Dated April 2nd. 

6,129. “Improvements in and connected with the production of paste carriers 
for collectors of electricity." R. von GralzEL. Dated April 2nd. 

6,141. “Improvements in magneto electric - generators for electric ignition 
purposes." А. Е. Evans. Dated April 2nd. 

6153. “Improvements in and connected with electrically propelled motor 
vehicles.“ P. M. Justice. (Columbia and Electric Vehicle Company, United 
States.) Dated April 2nd. (Complete.) 

6188. “Improvements in armoured conduits for electric wires." 
Востпллев and W. B. Hunter. Dated April 8rd. (Complete.) 

6,804. “Improvements in and appertaining to switches for electro-motors." 
Н. C. Lords DON and 8. Dale. Dated April 8rd. 

6,209. “Improvements in electric bonds for street mains.” 
(A. A. Knudson, United States.) Dated April 3rd. 

6,217. An improved compound or material for bearings valves cells for 
Storage batteries and similar purposes." P. Н. Rosensacu. Dated April 8rd. 
(Complete.) 

6218. “Improvements in machines for electrically heating, welding, or 
working metals." C. L. Corrin. Dated April 3rd. (Coinplete.) 

6,237. Improved electrical gas igniting apparatus.” J. SCHWARZENBACH, 
Dated April 8rd. , i 

6,944. “Improvements in and apparatus for manufacturing plates for 
secondary electric batteries." L. Davip. Dated April 3rd. 

6,3361. “Improvements in electric switches and resistances.” C. W. ATKIN- 
80x. Dated April 8rd. (Complete.) 

6,276. “Improvements in shade or globe holders for electric lights," J. G. 
Burvers, Dated April 4th. 


J. B. 


G. BREWER. 


6,296. “Improvements in electric furnaces.” W.#BorcHERS. Dated Apri 
4th. (Complete.) 

6,901. “Improvements in or connected with means for electrically igniting 
miners’ safety lamps." W. Best. Dated April 4th. 

6,312. “Improvements in, and in apparatus for the production of soda and 
chlorine by the electrolysis of chloride of sodium, the invention being also applic- 
able for the production of potassium, sodium, aluminium or other metals of the 
same class.“ H. A. Сонг and E. GEISENBERGER. Dated April 4th. 


6,317. “Improved automatic interrupter for overhead conducting wires and 
the like.” W. P. Тномрвох. (E. Vittani, Italy.) Dated April 4th. 

6.848. “ А new and improved insulation. for electrical wires.” H. W. WEBB. 
Dated April 5th. 


6,385. Improved methods of and apparatus for electrically separating the 
relatively volatile liquid component from the component of relatively fixed 
substances of composite liquids.” J. F. CooLey. Dated April 6th. (Complete.) 


6,405. “Improvements in switches for use with electric motors.” W. Н. Scorr. 
Dated April 5th. 


6.475. A self-contained electric incandescent lamp and method of charging 
same." E.HanNETT. Dated April 6th. 


6.478. Improvements in electro-magnetic mechanism." W. F. Jones. Dated 
April6th. (Complete.) 

6,479. Improved accumulator plate.” 
(Complete.) 


6,188. An improvement in apparatus for simultaneously actuating from one 
point the controlling switches of the several electrical motor cars of a train.” 
SIEMENS Bros. & Co., Limitep. (Siemens and Halske Actien Gesellschaft, 
Germany.) Dated April 6th. (Complete.) г 

6.496. An improved automatic circuit breaker for use in connection with 
electric railways.” J. корс and M. Our. Dated April 6th. 

6,499. “ An electric meter depending on the electrolysis of mercury." R. A. 
LERFELDT. Dated April 7th. 

6.525. Improvements in electric fire alarms.” A. MuNKER. Dated April 7th. 
(Coniplete.) 

6,528. “Improvements in or relating to electrolytic apparatus.” J. C. 
RicHarpson and M. WuiTwiLL. Dated April "7th. 

6,530. Improved capillary diaphragms for’ electrolytic apparatus." J. C. 
RicHakpson and M. WHITWILL. Dated April 7th. 

6,583. “ Photomatic - telegraphy by electricity for transmitting pictorial 
particulars so as to reproduce from distant places facsimiles of direct portraitures 
automatically and speedily.” F. M. Browne and R. Row. Dated April 7th. 

6,540. “ Improvements in or relating to electric railways with underground 
conductors.” M. STEIN. Dated April 7th. (Complete.) 

6,548. ‘Improvements in brush-holders for dynamo machines or electric 
motors.” H. В. WHiTMORE. Dated April 7th. 

6.564. Improvements in reflectors for electric incandescence lamps." R. 
GAERTNER, Dated April 7th. (Complete.) 

6,568. “ Method for heating conductors of the second class." С. RAAB. Dated 
April 7th. 

6,669. “Improvements in or relating to the heating of conductors of the 
second-class.” С. Raas. Dated April 7th. 


P. Risse. Dated April 6th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Тномрвои 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester, and Birming 
ham, price, post free, 9d. (in stamps). 


i 1887. 


10,4660. improvements in out-outs for electric lighting and other uses.” A. 
Watsom. Dated August 9th, 1897. To increase the length of the fusible 
wire, and thus reduce the risk of short-circuiting, the base is made with a 
circular or other shaped boss round a considerable portion of which the fusible 
wire passes. Recesses are formed in the boss to receive terminals to which the 
leeds and fusible wire are secured. The wire may take a zig-zag course round 
the boss, the various lengths being separated by ribs on the boss, or a ledge may 
be formed on the boss to support the wire, the ledge or boss being in some cases 
grooved to receive the molten wire, if fused. 3 claims. 


18,610. “Improvements in electrical current fuse and switchboards."’ 
A. Watson. Dated August 10th, 1897. Each sub-current terminal is connected 
to the omnibus bar by contacts which are joined by & fusible wire and carried 
on an insulating holder. The contact is forked to embrace the terminal. The 
fuse carrier is shown partly sprung into place. 8 claims. 


18,662. ‘Improvements in electric controllers for raltway vehioles." 8. Harris. 
Dated August 10th, 1897. Relates to a magnetic аго interrupter, and to an inter- 
locking device for switches for railway vehicles. The drum of the main switch 
is preferably of magnetic material, and is surrounded by two coils suitably con- 
nected to the circuit and arranged to blow out any arc formed at the contact 
fingers. The interlocking device consiste of two notched discs fitted on the 
spindles of the drums and sliding pistons carried ona support. The movements 
of the pistons are limited so that the discs oan only turn when in certain rela- 
tive positions. 18 claims. 

telegraphy." 


18,044. “I in electric 0. J. and A. Muirhead. 
Dated August lith, 1897. Relates to a system of signalling by Hertzian radiations 
in which the sending and receiving stations are provided with raised surface 
plates or are connected by bare or uninsulated wires; wires terminating in 
surface plates may be employed for part of the distance. Each station is 
equipped for transmitting and receiving, the line connection being changed by a 
switch which is preferably provided with earth and line contacts, and means for 
short circuiting the coherer when not in use. Single or double spark gaps may 
be employed. Several single-contact or other coherers may be arranged in 
parallel, the spriggs being brought together so as to be operated in sequence by a 
rotatiug cam. A coherer may be formed of filings placed on a partially-varnished 
plate situated over a magnet, and covered by a second spring-supported plate 
resting on the filings. The coherer may be arranged in one arm of a Wheatstone 
bridge, the second arin on the same side having & decohering electro-magnet. 
The other two arins of the bridge are formed of resistances, the battery being 
arranged across one axis while the receiver is across the other. The coherer 
may be arranged in series with the battery and receiver, theee being shunted by 
a condenser, or the receiver may be in the secondary circuit of an induction coi 
the primary of which is in series with the coherer and battery. When syntonised 
circuits are employed, the battery and receiver circuit is attached at the centre 
point so as not to affect the balance. Raised metal rods may be employed as 
radiators. 8 claims. 


18,667. “improvements in hand electrical apparatus, applicable for 
ordnance өз, mining charges, and tha like.” С. A. MoKvoy. Dated Augus 
Iltb, 1897. Relates to electric firing devices. An outer cylindrica) case is closed 
at опе end by a non-conducting disc carrying two terminal pieces, and at the 
other end byacap. A dry battery is held down within the casing by the 
wooden ring so that one pole of the battery is always in connection through the 
spring with one terminal piece, while the other piece is connected by a metal 
plate to the casing. The circuit is closed by pressing the spring pusher inwards 
so as to cause the contact pin to press the contact on the end of the battery. 
2 claims. 
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18,666. “A new material for the manufacture of electric conduits.” C. Hannay 
aad P. J. Thom. Dated August 12th, 1897. Conduits are formed of diatomaceous 
earth, such as Barbadoes earth or diatomite, mixed with paper or other pulp. 
The pulp is burnt ont and tbe conduit impregnated with a solution of asphalt, 
Ke. The conduit may be of any forin and with any joint. 1 claim. 


30,001. “improvements in railway aero-electrio brakes." С. L Dated 
December 18th, 1897. Relates to compressed-air brakes, and includes a com- 
pression punip, and an engineer's valve on the locomotive, and a distributing 
valve, a system of reservoirs and a brake cylinder on the vehicles. The rising 
of a dinphragim between two chambers causes an electric circuit to be closed 
and an electro-magnet on each vehicle opens a valve, thereby instantaneously 
emptying the train-pipe. The instantaneous release of the brakes is effected 
by turning a plug, thereby closing a cireuit and causing a series of electro- 
magnets to open the exhaust valves on the brake cylinders. 9 claims. 


30,923. “im in electric elevators.” М. M. h. (F. J. Sprague.) 
Dated December 81st, 1897. Relates to clectrically-actuated lifts. Two motors 
in series are employed. Each armature shaft is fitted with a pair of worms 
respectively. One pair of worms engages with two worm-wheels on the shnft 
of the winding drum, and the other pair of worms with two wheels on a shaft 
which is geared positively with the drum shaft by spur wheels. Synchronous 
working of the motors is thus ensured. One half of the drum is made with a 
right-hand groove, and the other with a left-hand groove. The two pairs of 
ropes leading to the cage are wound on the middle portion of the drum and two 
other pairs of ropes leading to the balance weight are coiled on the ends of the 
drum. Guide-pulloys for the ropes are mounted on a shaft threaded oppositely 
at its ends with a pitch equal to that of the grooves on the drum, and driven 
from the shaft by gears and an intermediate shaft which may be of any length. 
Shoe brakes fitted to drums on the armature shafts are normally applied by 
springs and kept out of action by solenoids acting through toggle levers. In the 
event of the lifting ropes becoming slack or mounting the ridges separating the 
grooves on the drum, а switch is automatically operated to stop the motors. To 
secure ready adjustment, the worm wheels and the spur wheels are bolted to & 
common flange. 8 claims. 


1898. 


7,7986. Eleetrical switoh." F. Nuans. Dated April Ist, 1893. The contact 
bar is carried by a block of ebonite centrally pivoted and provided with an 
upwardly-projecting pin. The tumbler is slotted at the bottom and engages 
with the pin so rocking the block and making or breaking contact, а quick 
break being given by a spring. The contact-lever is divided and engages with 
slotted fixed contacts. The provisional specification states that the block is 
и to the cover and operates the contact-arm when the cover is rotated. 2 
claims. 


7,862. “New er improved combined globes and shades for Incandescent electric 
lamps, and for electric aro lampe, and for facilitating the application of advertise- 
ments thereto." E. Bohm. Dated April Ist. 1598. A bulb for an incandescent 
lamp, or a globe for an arc, is blown with an enlarged upper part, which 
is more or less flattened to carry an advertisement or decorative design on 
its lower surface, and has its upper surface cither silvered or made of 
opal, frosted, or coloured glass, to reflect light through an advertisement, 
and to serve as a shade. The body of the globe or bulb may be coloured 
or frosted to contrast or harmonise with the upper part, The silvering 
and the advertisement may be burnt on, or enamelled. 1 claim. 


7,806. “An improved construction of fusible cut-out for electric cirouits." Т. 
Barton. Dated April 2nd, 1898. A block of insulating material is perforated to 
receive the shanks of plug or other terminals, which are secured by nuts. The 
fuse wire is clamped by the nuts. The block is formed with raised edges апа 
ends to facilitate handling, and may be hinged to a support, such as a distribu- 
tion board. 1 claim. 


7,803. “I in electric switches.” J. M. D. Sone. Dated April 2nd, 
1898, The contact plate fitted to be turned between the plates has oppositely- 
arranged projections, the former of which is connected to one end of an 
insulated spring, while the latter engages in a slot of the key. The porcelain 
base, contact plate, and key are relatively adjustable by means of the nuts of the 
square-headed bolt, and the cover is held between the shoulder of the key and a 
shoulder of the base. 4 claims. 


7,961. “improvements in electric switches.” A. Wilson. Dated April 2nd, 
1898, Switches for motors so arranged that the fleld-magnet circuit is com- 
pleted before the armature circuit, and in the event of the field circuit breaking 
the main circuit is also broken. The appsratus may also be arranged to break 
tbe circuit should the current become excessive. The main contact arm is 
mounted loosely on the spindle on which the regulating arm is rigidly fixed. 
The arm carries a heel-piece adapted to engage a spring fixed on the arm and 
draw it into the position shown in full lines, so completing the ficld circuit. The 
arm is held in this position by a catch controlled by the magnet wound in series 
with the fleld. The arm can then be moved independently, a wedge depressing 
the spring and freeing the extension. On moving the arm back again a stud 
strikes a contact spring and short-circuits the magnet. The catch is thus 
released and the arm gives a quick break under the action of a spring. Spark- 
ing is thus prevented at the contact. The catch is similarly released should the 
field circuit be broken, An additional but reversed winding may be arranged 
in the magnet to neutralise the field winding in case of excessive current. The 
heel piece may be replaced by a suitable pin. 8 claims, 


8,043. “ 5 lu sockets or holders fer Incandescent electric lamps.” 
J. W. Mackenzie. (Aligemeino Elektricitats-Geselischaft.) Dated April 4th, 15898. 
Holders for incandescent lamps. A plunger-carrier consists of a block which 
has a lip turned in to retain the hollow plunger and the spring, and is secured 
іп the insulating body by a screw. 2 claims. 


8,064. “im means for fixing er fitting Incandescent electric lamps inte 
lanterns.” J. and H. O. Farrell. Dated April 5th, 1896. Relates to portable 
incandescent lamps, applicable for use on cycles or other vehicles. An incan- 
descent lamp is provided with a cap having a tlange and а central contact, so 
that it can be held against a flange in a holder by а central spring on a back 
piece, which is screwed into the holder. The back piece carries terminals. 
The flange may be the inner end of a reflector which carried a “lens” and is 
surrounded by a casing. 1 claim. 


8,142. “Improvements in systems of electrical dietribetion." В. G. атте. 
Dated April 5th, 1898. (Date claimed under Patents, &., Act, 1884, Scc. 108, 
Beptember 18th, 1897, being date of application in United States.) Relates to 
means for automatically varying the electromotive force with the load in long. 
distance systems of transmission. Instead of a specially-constructed machine, a 
compound-wound dynamo is arranged in the circuit, The main generator 
supplies the circuits. The supplementary machine has its armature and series 
coil in series with the conductor, its shunt-coil being excited by a separate 
exciter with fleld coils in series. 2 claims. 


8,178. “improvements in and connected with means for electrically lighting 
railway carriages.” E. Dick. Dated April 6th, 1818. Relates to a system o 
lighting for railway vehicles, in which each carriage is supplied with an accu- 
mulator, and in one of the carriages a dynamo is fitted and driven in the 
ordinary way from the axle. In connection with the dynamo is fitted (1) a 
switch for maintaining the direction of the current in the mains constant; (2) 
a switch for connecting up the dynamo or cutting it out in accordance with the 
tension of the current; (3) an automatic regulator for varying the strength of 
the field; (4) a resistance divided into two parts: and (5) switches for controlling 
the charging of the accumulator. On the armature being revolved a current is 
generated in the shunt coil of the armature, апа the sbaft of the switch No. (1) 
rocked to complete the circuits through the mercury cups, and to cut-out the 
resistance from the field circuit. The switch box has three windings and on 
the current reaching the required limit, the cores are operated and the main 
circuit completed through mercury cups. The regulator has four windows, and 
controls the resistance in accordance witb the voltage required for the lamps, 
cells, &c. 8 claims. 


8,222. ''improvements in clutches and brakes for aro electric lamps.” G. Dyug aod 
A. E. A . Dated April 6th, 1898. Relates to are lamps. Clutches and brakes, pro- 
vided with india-rubber, leather, or other resilient operating surfaces, are arranged 
to compensate for wear of these substances. A clutch consists of a half tube, with 
а resilient lining held by two clamping-strips and screws, and pivoted between 
two plates which are connected together and are supported by a pivot on a 
link so that their weight holds the clutch against a carbon-carrying rod. This 
may be roughened by grooving. The plates have toothed upper edges, carved 
concentrically with the pivot. When the link is raised electro-magnetically, 
the teeth engage a stationary pawl, about which the plates then turn slightly 
sO л» to press the clutch forcibly against the rod, independently of wear of the 
clutch lining. A weight loose on the pivot is forked to engage a guide-rod to 
keep the clutch in position. The rod carries an upper guide for the road. А 
brake consists of an oval block on the edge of which a strip of resilient material 
is clamped, to bear on the inside of the rim of a wheel. The block is pivoted to 
a toothed plate, which is pivoted to supporting and operating links, and is 
toothed to engage a paw] supported with limited pivo movement on a sup 
port when the link is pressed upward; the plate then presses the resilient: 
block against the inside of the rim. 2 claims. 


6,273. “I in and connected. with electric bells.” H. Oppsabolmer. 
Dated April 7th 1898. A large-sized electric bell is rung by a weak current with 
slow strokes by an eleetromotor. Tbe arinature rotates between the poles of a 
permanent magnet and has а commutator and brushes through which the circuit 
iv innde. A pinion on the armature spindle drives a wheel carrying a snail whieh 
engages R roller on the tail of the hammer. The hammer is raised by the snail 
and strikes the bell in falling. To enable a signal to be given, consisting of a 
definite number of strokes, the circuit passes from one binding screw througb a 
spring to the pivot, and thence through the snail, roller, haininer tail, and flexible 
connection to the second binding screw, the various parts being suitably insulated. 
This causes an interruption of the circuit at every stroke, due to the roller fall- 
ing from the snail to the spring, resting on the pivot, and an indicator mote- 
ment, such as a single stroke bell, buzzer, galvanoineter, &e., is fixed at the 
operator's end to determine the number of strokes given. 4 claims. 


8,274. “improvements in and connected with electric belle." И. д 
Dated April 7th, 1898. A bell for use in mines, chemical works, e works, 
brewcries, &c., has the armature and hammer mounted on opposite ends of a pin 
Which is passed through the base, gas-tight and liquid-tight, either by grooving 
and packing the pin, or passing it through a gland stuffing-box. The cover is 
packed with a paraftined cord, &c., and the terminals are insulated in a cast-iron 
box tilled with paraftin wax,and provided with a cover. The armature is held 
clear of the magnet by a spring, and is balanced bythe hammer. The parts may, 
however, be arranged in any suitable way on the base. The bell is stated to be 
Е similar to that described in Specification, No. 7,499, a.D. 1802. 3 
Cia lins. 


6,276. N in and connected with aneusclators for 

systems.” К. Oppenheimer. (Action-Gesellechaft Mix 2 Genest.) Dated A 7th, 
I. The number plate of a telephone annunciator is arranged to be more 
easily visible to the operator by causing it to assume the inclined position when 
a call is mede. The line circuit is connected to the magnet coil by a spring 
contact in the jack, and passes to earth. The armature is pivoted in an exten- 
sion on & metal case. An extension on the armature bears on the heel of tbe 
annular number plate. The number is printed on the face and is normally 
hidden by a screen. A spring on the armature makes contact with the case. 
When a call is made, the armature is attracted and the number plate disclosed. 
The armature is beld by a relay circuit from a battery, completed by a ing on 
the armature and aspring connected to the line circuit and coil by a wire, part 
of the current passing from the battery through the core to the armature and 
spring, and the other part tbrough a ring, case and spring to the spring. The 
relay circuit is broken when the plug is inserted in the jack. A method of ap 
plying the invention to an ordinary annunciator is shown. 1 claim. 


8,278. “I ements іа and counected with pri batteries.” H. Oppes- 
heimer. Dated April 7th, 1808. Relates to a battery of the Leclanché type in 
which the zine electrode is provided along its upper edge with projecting strips 
by which it is suspended froin the edge of a glass jar. The carbon rod is 
surrounded with the usual depolarising mixture and terminates below in an 
insulating mixture which rests on the bottom of the glass jar so that the zinc 
chloride which is deposited does not short circuit the battery, The cover is 
grooved in parts for the passage of the strips, to one of which is connected 6 
copper strip. Two electrodes of this shape are simultaneously punched out of 


one plate of zinc. 4 claims. 
8,277. “improvements in and connected with keys er switehes for multiple 
swilohboards." H. Oppenheimer. (Action Gesellschaft Mix 2 Genest) Dated 
April 7th, 1898. Relates to switches for telephone switchboards, The three 
airs of contact springs are secured to supports, and contact is made between 
b moving the end of the tumbler lever between the indents. The 


assist in giving a quick break between. Ina modified construction ins \ 
wedge shaped blocks are mounted on the springs and the tail piece moves 


between them. 3 claims. 

6,878. ‘Improved fuse box for electric light cables." W. T. Heniey's Telegraph 
Works Company, Limited, and D. $. Strang. Dated April 7th, 1898. The box is 
fitted so that armoured cables may enter through sockets. It is also provided 
with a divided water-tight lid. The socket for the concentric cable is divided 
into two parts, the former being cast with the box, and the latter being carried by 
a sliding plate having a tongue fitting in a groove. A socket shoulder to fit, is 
sweated on to the cable. The branches are similarly fitted with sockets 
which tightly fit in openings in the box. The conductors are connected 
by fuses and clamps as usual, The lid is made in two dctachable the 
former having a glazed opening and being secured by a nut to the latter. 


2 claims. 


8,319. ements in electrodes and in the method employed for producing 
them.” K. Kre Dated April 7th, 1898. The electrodes are formed by casting 
metals or alloys, or by moulding and baking plastic materials within moulds 
containing frames or cores. The cores and moulds are then subsequently 
destroyed, either entirely or partially by chemical agents, which either oonven 
them into soluble compounds (which can afterwards be dissolved out or removed 
mechanically) or which disintegrate them so that they form spongy masses 
Several forms of perforated metal plates or plates formed of baked earths con. 
taining metals are illustrated for use as cores, ог woven wire or pleated metal 
strips may be used for the same purpose, The solution of the cores and moulds 
may take days or weeks to accomplish. 1 claim. 


8.348. "improvements in electrical measuring and ladicating instruments." 
A. b. Heap. Dated April 7th, 1898. Relates to ourrent meters for indicating 
at a station the difference of ae te at the distant ends of the feeders 
in а supply system are arranged. The voltmeter may have either a movahle 
coil, or a movable magnet for indicating or recording. In either case 
the winding is connected in parallel with a part of a high resistance, 
which is contained in the case of the instrnment and connected between 
the near ends of the two fecders. The pressure indication thus obtained 
is reduced proportionally to the current in the feeders by incloding in 
circuit with the voltmeter winding а low resistance interposed in one feeder. 
This resistance is made of the same material and cross section as the feeder in 
order that their temperature and resistance may vary alike. The connection to 
the voltmeter may be adjustable, a scale being provided graduated either 
uniformly or to correspond to feeders of various resistances. A voltmeter for 
use on one side of a three-wire system is made with two windings acting 
additively on the indicating part, and one high resistance: а low resistance 15 
interposed in each main. One winding is connected as described with опе outer 
and in parallel with one end of the high resistance, and the other is connecte 
similarly with the middle wire and the other end of the high resistance. 


5 claims. 

8,499. ‘‘Improvomoats relating to the electro-depesition of metal." pets 
Wright. Dated April lyth, 1898. Iron castings for lamps and stoves or other 
articles. intended to be coated with brass, copper or other metal, are first 
galvanised or tinned, and after scratching are coated with the desired metal by 


the usual electroplating method. 2 claims. 
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No. 1,170. 


THE ROYAL ENGINEER ELECTRIOAL 
ENGINEERS. 


We are able this week to present our readers with some 
illustrations and a description of the plant taken out to 
South Africa by the above corps. The first contingent, it 
will be remembered, consisting of 58 men and six officers, 
started for South Africa on March 16th, under the command 
of Captain Lloyd, R.E. 

It took with it then a complete equipment of two search- 
light trains, each train consisting of two wagons, each 
carrying 4 tons, and one traction engine with its dynamo, as 
well as one spare dynamo. In addition, 24 aro lamps with 
portable lanterns, together with 200 incandescent lamps, 
were taken out. 

Farther, some cycles, to which we refer in another place, 
were taken out to work in connection with the telephones, 
which were intended for facilitating communication. 

A second contingent, consisting of about 10 men, under 
Major Crompton himself, sailed for the seat of war on April 
14th, and took with it a third traction engine. 

We understand that Major Orompton has gone out 
with instructions from the War Office to proceed direct to 
the front, and to place himself at the disposition of Field 
Marshal Lord Roberts with regard to oertain problems 
dealing with electricity in the field, and with the question 
of transports generally in South Africa. 

The War Office have thought so highly of Major 
Crompton’s scheme for working the transport service of an 
entire division of the Army, independently of all railways, 
that they have instructed him to proceed at once to explain 
the scheme to Lord Roberta, and to obtain any further infor- 
mation necessary for putting it into exeention. 

Major Orompton is well known to all of our readers as one of 
England's eminent engineers, yet the fact may not be a: well 
known that long before electrical work crossed Major 
Orompton's path he was actively engaged for nine years for 
the Indian Governmeut in experimenting on road traction, 
and the experience-then gained. places him in a unique posi- 
tion to undertake any work in connection with the applica- 
tion of mechanical power both for electrical and transport 
purposes, Whilst on the one hand, the War Office is to 
be congratulated on having enlisted the services of во able 
an engineer, on the other hand, the electrical profession 
cannot overlook the compliment that one of its members has 
been called upon to give expert advice on a subject which 
he bas made a special study. 

The fitting out of the present plant has been no small 
matter, and everyone conversant with the designs hitherto 
made use of for work of this description will at once 
recognise the improvements introduced in the present 
equipment. 

Hitherto the field projector was like a ship projector 
carried on ordinary wagons. Compare this combination 
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with the present plant, and the improvement will be at once 
appreciated, 

It may be of interest to point out a few of the uses to 
which a plant of this description can be put. 

In addition to the work which can be done by projectors 
in the way of signalling and reconnoitring at night, the 
same plant can also be made use of for lighting up camps 
or depóte, by means of either aro or incandescent lamps. 
Farther, the traction engine can be used for ordinary trans- 
port purposes; and it is surprising what rough country a 
light engine of this description will cross. 

Then again, the traction engine and dynamo can be used 
for generating power for one of the dynamos turned into a 
motor. It is quite likely that some uses may be found for this 
application. The motor is not a heavy thing to haul tothe top of 
a kopje, and here, in conjunction with a simple winch arrange- 
ment, it may be made use of for hanling up guhs or ammu- 
nition. In a similar way the motor may be taken across a 
river, and wagons or materials for a bridge may be hauled 
across. Lastly, the bicycles and telephones will be usefal 
for facilitating communication. 

These are some of the most simple applications, though 
several novel ideas have been suggested by Major Crompton 
for extending their usefulness in war time; these will no 
doubt be tried if an opportunity occurs, but, in the mean- 
while, we are not at liberty to publish them. 


THERE can be no reason to doubt that 
competition in electrical contracts grows 
at an alarming rate, and a study of any list 
of tendera will show that there is an increasing number of 
new firms. It is always more or less difficult to draw con- 
clusions from a mere list of prices, because variation in 
eatimates is frequently due to differences in machinery, 
sometimes design, and at other times output ; one can, how- 
ever, discover some striking facts occasionally, and probably 
the most notable one in the tenders of the present day is the 
great number of alternative schemes that are usually presented. 
Generally speaking, an electrical contractor is not displeased 
at being given an opportunity to furnish alternative tenders, 
because it may enable him to quote for machinery which he 
can easily supply, but one can have too much of a good thing, 
and when one sees electrical firms sending in as many as 
four different schemes, it might appear that there is some 
slight abuse of the system of tendering. A very striking 
example of this practice has recently arisen in the case of a 
public institution requiring an electrical lighting scheme. 
Probably the value of the steam engines, pipe work and 
dynamos, was about £7,000, which probably would not yield 
an excessive amount of profit toa contractor who only 
manufactured one section of the plant which had to be 
supplied. This fact, however, did not deter 34 distinct 
firms from furnishing estimates, and many of these gave 
three and four different tenders. We аге not concerned 
at the moment with the total amount of time spent on pre- 
paring these schemes, nor with the convenience of the 
consulting engineer who has to read and oonsider them ; 
at the same time, the fact must not be overlooked that if 
some 80 tenders are sent in for a comparatively small plant, 
consulting engineers must eventually either raise their fees or 
modify the system of tendering. Another curious feature, 
aud what appears to us to be an altogether unnecessary one, 
is the amount of duplication that is going on. A dynamo 
mannfacturer when sending in his estimate quotes for a 
certain olass of engine, ani being probably a well-known 


Tenders r. Con- 
tractors. 


type, it is quoted by several other contractors who are also 
dynamo builders. That, however, is not considered 
sufficient, for the engine maker himself sends in his own 
estimate, and no doubt includes in his tender some well- 
known type of dynamo. As we have said, this is mere dupli- 
cation, and must necessarily lead to a great waste of time. 
We admit it might be difficult to avoid this under some 
circumstances, nor do we think it an easy matter to suggest 
aremedy. There is, unfortunately, an excessive amount of 
sub-contracting in most electrical contracts, and as engine 
and dynamo constraction have been always more or less 
looked upon as requiring distinct and separate organisations, 
this is not jg кета Я It is probable that this, however, is 
5 ising which is highly desirable in 80 
complex an industry as the electrical. The modern form of 
e rp nid а not h ten verd im 
nsibility an t go er. Assuming а 
FC 
wi it the engines, i 
will be let 5 and in most cases the ‘switch. 
board will be furnished by another sub-contractor. The 
manofacturing profit, therefore, must be obtained merely on 
the dynamo portion of the contract, though we donbt 
whether that is likely to be very great under the best of 
conditions ; there are, of course, certain discounts on the 
engines and the other portions of the plant which 
the contractor does not make, and it is highly 
probable that in many contracta this is the principal 
source of моь Disparity of prices is an old tale, nor are 
we hopeful of much improvement in this direction; there 
will be always the new firm which seeks advertisement 
through the medium of и Arms at е same time, new 
organisations possessing van of modern machine 
tools and low establishment c in be able to reduce the 
prioe of machinery very materially. 


UTR A THe Ungariscbe Electriciti's Allge- 
Powerfor meine G sellschaft and the Budapeste: 
“Cottage” Industries. Allgemeine Eleotricit :s Gesellschaft are 
about to make an experiment in the supply of electrical 
energy for power to those engaged in small industries, at an 
extremely low price. A workshop fitted with electromotive 
power is to be erected in the neighbourhood of their central 
generating station, and those engaged in any trade which 
requires only a small amount of :power will be able to obtain 
electrical power at а very small cost. The project is at the 
moment the subject of negotiation between the company and 
the Minister of Commerce, and if the idea is put into a 
practical form, its development will be watched with much 
interest. The subject has been thoroughly ventilated in the 
Austrian journals, but hitherto its treatment has been purely 
Шога] sd the workers anguged Tu the induskrise Co which 
the scheme would a have not had the means to instal 
the necessary electric motor іл their little workshops. 
S.atistics show that the introduction of electric power in 
the larger industrial applications is growing, but that 80 far 
its advantages do not appear to have been appreciated by 
the smaller industrial undertakings. The scheme of a 
central electrical workshop has this disadvantage, that the 
class of workers to which it is intended to appeal have their 
* workshop" іп the same house, (if not room) as the one 
they live in, and their customers are nearly always people 
living in their immediate neighbourhood, and it is doa 
whether they will be ed to leave their present work- 
shops and work in the central electric workshop by the 
inducement of cheap power. If the scheme included some 
arrangement whereby the expense of fitting up could also 
be for in instalmenta or by an inc rental for 
the power, the indacement would certainly be greater. The 
idea is not original, Somewhat similar workshops have beea 
in operation for some time in Barlin. Several large buildings 
have bzen erected and divided up into large and email 
workshops fitted with electric power so that the tenant bas 
not to fear the cost of installation. He pays а rent for the 
premises, and in addition pays for the current ‘used. So far 
these ventures have been uniformly successful. 


- bring them into harmony with the 


course, come in for first mention. 
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ELECTRIC LIGHT FITTINGS AT THE - 
LONDON HIPPODROME. 


Visitors to the new Hippodrome which has recently been 
Vea in Leicester Square cannot fail to be impressed with 

character of the electric light fittings which have been 
introduced. Their excellence of design and exquisite finish 
splendour of the lavish 
furnishings of this place of entertainment. This remark 
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mentation,- viz., thab of rampant horses, so as to make 
them ET of the papo for which the baildings 
used. In this lobby there are also several 
very pleasing wall fittings in the form of candelabra, and a 
delicately shaded light over the booking office. The foyer 
has a large electrolier of somewhat similar design also 
suspended from the glass dome, as seen in fig. 2. On the 
right, here, is the saloon, which is fitted ap and furnished 
as a Bhip's cabin. Among the various fittings which com- 
bine to produce a happy effect, fhere are two very hand- 
some lanterns, which we are able to show 
in fig. 8. These lanterns are in the early 
English]. style, finished in antique brass, 
and are fitted with imitation horn 
cylinders, and altogether they beautifully 
harmonise with the peculiar surroundings 

of the cabin. 
Turning our attention now to the 
auditorium, there are suspended from the 
| central dome four very large brass elec- 
troliers (fig. 4; see next pane) each having 
| 40 16-0.P. incandescent lamps. They are 
| each provided with a powerful winch for 
raising and lowering, to facilitate the re- 
placement of lamps and general cleaning 
| 
| 
| 


purposes. 
Right above these the circular dome in 


l a~ 


applies equally to the pas entrances as to the auditorium 
iteelf, for the cate of the designer is apparent not only in 
the design of the fittings, but general artistic effect has 
influenced the fixing of their positions, every effort being 
made at the same time to secure the best resulta in the 
matter of illumination. “М ' | 

The grand entrance and /oyer should, ‘as a matter of 
Here there are several 
ndsome repoussé electroliers. | 
ig. 1 shows the double electrolier in the vestibule, which 


suspends from two small centre domes. In designing these 


liers special attention was devoted to the orna- 


the centre of the roof is outlined by 24 incandescent lamps 
suspended on ornamental brackets, immediately below them 
being 20 very richly cut-glass ceiling dishes set out in a 
square. Projecting from the lion’s mouth in the *» on 


each side of the auditorium there is a very prettily 


brass electrolier with 12 16-0.P. lamps. | 
The whole of the work was oarried out by Messrs. F. & О. 


. Oaler under the direction of Mr. E. Wingfield Bowles, who 
has acted as electrician to the Hippodrome authorities during 


the construction of the buildinge and to whom we are 
indebted for the loan of the drawings from which our illus- 
trations are photographed down, 
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THE RIGHT OF AN EMPLOYER TO THE 
INVENTIONS OF HIS WORKMEN. 


IN our “Legal Query Column" this week, we publish an 
interesting question relating to the rights of an employer in 
respect of the inventions of workmen in bis service. The 
opportunities for original investigation afforded by work ins 
large factory, are quickly made use of by an artisan with an 
inventive turn of mind, and the important point occasionally 
arises as to whether the master is entitled to the benefit of 
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Exzoraio Ілонт Frermas.—Fia. 4. 


inventive genius fostered in his employment, and pat into 
practice with means and apparatus supplied by him. 
According to the answer which has been appended to the 
query, it seems that a workman making a discovery under 
such circumstances is regarded by law as the “ true and first 
inventor,” and as such he is, of course, entitled to all the 
benefits which may accrue from the invention. The only 
remedy open to the employer under these circumstances is to 
bind his workmen over to surrender all inventions discovered 
by them during the period of employment. 

It must not be sup „ however, that the valuable 
suggestions made by a workman when his master is experi- 
menting with some new machine, remain the property of the 
workman, во ав to defeat the master’s right to obtain the 
grant of letters patent. A difficulty sometimes arises when 
the improvement assumes such im ce as to make it 
difficult to say who, in fact, is the true inventor of the per- 
fected invention; but mere mechanical alterations could 
hardly have such an effect. Upon this point the words of 
Erle, J., in Allen v. Rawson (1 C. B. 551) may be usefally 
quoted :—' I take the Jaw to be, that if a person has dis- 
covered an improved principle, and employs engineers or 
agents or other persons to assist him in carrying out the 
principle, and they, in the course of the experiments arising 
rom that employment, make valuable discoveries accessory 
to the main principle, and tending to carry them out in a 
better manner, such improvements are the property of the 
inventor of the original improved principle, and may be 
embodied in his patent, and if so embodied, the patent is 


not avoided by evidence that the agent or servant made th: 
suggestions of that subordinate improvement of the pri 
and improved principle.” Where it is impossible tó u) 
whether the master or the servant is the inventor, the Patent 
Office authorities wonld now, if either opposed a grant to 
the other, refuse the letters patent except in the form di 
joint grant to both (Russell's Patents, 2 De. G. & J. 180). 
In connection with this subject, it might be mentioned 
that communication to a workman by an inventor who con- 
templates taking out a patent is not publication” in tle 
sense that it will render the patent invalid through want of 
novelty (Gadd v. Mayor of Manchester, 9 R P. C. 259). 
Nor does a single instance of manufacture of an article made 
by a workman under an injunction of secrecy for 1 
inventor who is about to take out a patent avoid a subsequent 


grant. Ф 
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THE PARIS EXHIBITION. 


[FROM OUR SPECIAL CORRESPONDENT. | 


Pani, April 164. 
THE special interest of the Paris Exhibition of 1900 for 
readers of the ELECTRICAL REVIEW is the fact that its pro- 
moters claim thut it is the Apotheosis of Electricity. 
Throyghout the vast extent of the buildings, we met 
abundant evidence that the close of the nineteenth century is 
a period of the triumph of electrical science. Electricity й 
the heating power, the motive power, and the lighting pover, 
while the combination of electrical inventions and commerci 
ingenuity provides the main part of the amusements of the 
immense crowds of visitors, 

Ав we quitted the Presidential corfége on the 14th, w 
began to wonder whether after all the anti-Governmentsl 
organs were not right, and the opening had been “rushed " 
for political reasons. Wandering through gallery alte 
gallery, encumbered with débris and packing oaser, there 
seemed little to interest the quarter of a million visitor 
who the turnstile next day. But although 
there was practically not one complete exhibit, we 
soon discovered much that was interest to the 
electrical visitor. We turned naturally in 

lace to the Palace of Electricity. This immense and 
ndsome building masks the Machine Hall at the topo 
the Ohamp de Mars, and occupits one of the most important 
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Spirit of Electricity standing on a car drawn in 
horses, and brandishing in his hand the torch of Progress 


posed of smaller arcs and sustained by pillars on either side 
and presents a moat ful ap А sot of 
trellis-work carrying multi-coloured lamps and flags mr 
mounts the whole. The facade is composed of 1150 
repoussé in the form of nine bays decorated with many 
coloured glasses and lamps. The whole palace is Шиши 

by 5,000 incandescent electric lamps of many colours, eig 

arc lamps with coloured reflectors and shades, and four 1] 
large reflecting arc lamps, and when the shades of night 
desgend it will form a dazzling centre of illumination. Tie 


` fir&,or lower gallery, is reserved for very heavy motor, and is 


illuminated day and night. The gallery above communicat 
by wide staircases with the lateral annexes of the gr 
which form two more galleries of 30 metres in length. T 
central gallery, running above and between the two pon 
houses, communicates directly with the Machine Hall 
the magnificent Salle des Ёё ев, : 

The Palace of Electricity is a combination with, and ere 
one building with, the Chateau d'Ean. Looked at from 
Tour Eiffel, the buildings seem to form part of one immen® 


front: The Chateau d' Eau, with its beautifal, vast ж 


конч casoade, = in = of ree F gem 
Palace, but being of lesser height, forms а MU. . 
ground to the higher palace behind. A large hemispheriall 
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of 5 kilometres per hour, with а в 
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opening of 80 metres, with a depth of 11 metres, contains a 
series of besins di one above the other, from which 
the water desoends in cascades to an immense lower basin. 
The ornaments are mostly gods and goddesses in Louis XV. 
style. From the centre of the vault a cascade of water 
10 metres in breadtb, pours out 1,200 litres per seoond. The 
water is pumped from the Seine by two engines into a large 
reservoir placed upon the platform at 85 metres from the 
. This reservoir fulfils also the function of supply- 
ing water to the engines of the generator house, which 
consume over 200,000 litres per hour. It can also be utilised 
in case of fire. Such is the outward a ce of the 
building which will contain the fifth or electrical group, of 
exhibits, and it is in every way worthy of its name. The 
electrical exhibits are divided into five classes as follows : — 
* Production and mechanical utilisation of Electricity," 
** Electro-chemistry,” Electrio Lighting,“ Telegrapby and 
Telephony,” and “Various applications of Electricity.” 
Judging by the space allotted, the class of Telegraphy 
and Telephony " promises to be very large and complete. 

In order to get a useful idea of the topography of the 
Exhibition, we mounted upon the “moving platform,” * 
which is a new application of electricity as a motive 
power, and promises to be of great popularity and atility. 
Some details of this platform cannot fail to interest elec- 
trical readers. The moving platform” and the electric 
railway are both under the management of M. de Mooomble, 
and run over exactly the same course, but in opposite direc- 
tions. Their power is derived from the same sources. The 
idea of a moving platform is not new. The more the value 
of time increases in a commercial country the more one is 
impressed by the considerable logs resulting from the fre- 
quent stoppages of our trains and other means of locomotion. 
A French engineer, M. Hénard, seems to be the first who 
endeavoured to avoid these stoppages, and he proposed for 
this purpose a continuous train of wagons moving over 
ordinary rails. The proposition was made in 1889 for the 
last Puris Exhibition. The platform was to move at the rate 


minute to allow passengers to embark or disembark, 
the being thas reduced to 4 kilometres per 
hour. Nothing came of this ad tion until the Chicago 
Erhibition of 1893, where a travelling platform was used to 
carry грев ‘to the lakes, and the original idea was im- 
proved upon by two American engineers, Messrs. Gilsbee and 
Schmidt. In order to increase the speed of 4 kilometres per 
hour, they first suppressed the stoppage of 15 seconds per 
minute, which simply increased the wear and tear of the 
material withent any corres nding advantage, the time 
pene пае insufficient to admit of comfortable mounting 
and ounting. A man walking very easily covers 5 kilo- 
metres per hour, and nothing is easier for him than to mount 
Bpon a pum moving at the same y the same 
means, if he continue to walk upon the first platform at the 
same speed, it will be very easy to mount a second platform 
moving at 10 kilometres per hour. 

There is nothing to prevent a continuance to a third or 
even fourth platform, in each case increasing the speed by 
б kilometres per hour. Experimenta were carried out by 
Gilsbee and Schmidt on a line in Jackson Park, Ohicago. 
They used two platforms, one moving at 4 kilometres per 
hour, and the second at 8 km. and carried over 10,000 
persons of both sexes without accident. The more rapid 
platform was provided with seats, and at certain points posts 
were provided for the assistance of those ns who 
required some support in passing from one platform to the 
other. The difference in level of the two platforms was 
only 5 centimetres, and was filled with rubber to prevent the 
foot being caught. In order that the platform should be 
able to negotiste the corners, the surface was not continuous, 

ы m in the Ravrgw 

Potes lom. 1600, poet 1 7. Wo read in the Daily Telegraph 
that on Saturday last great disappointment was experienced by Ex- 


Ara verse the Great Fair on foot, 
of exceptional heat, for sicco Friday last the weather has been worthy 
of midsummer. | 


of 15 seconds per 


but composed of sections of about 10 feet in length, so 
coupled us to allow of turning in a fairly large arc. The 
means of obtaining the two speeds was as follows :—Hénard’s 

latform was a veritable train running on an ordinary rail. 

he platform of Gilsbee and Schmidt was furnished with & 
continuous rail which passed over fixed wheels. By this 
system it was very easy to arrange for two speeds. The 
revolving axis is furnished with wheels of different diameter, 
the larger of which ca the more rapid platform, the 
smaller carrying the alower platform. The Berlin Exhibition 
of 1896 had a rolling platform, but it was left to the present 
se ala of Paris to instal the largest and longest in the 
world. 

The platform is fixed on a viaduct of 7 metres in height 
built of wood, and travels over a distance of 3,500 metres, 
passing by the following streets : the Esplanade des Invalides, 
along the Rue Fabert, the Quai d'Orsay, past the beautiful 
street of Foreign Pavilions, across the Champ de Mars, 
каде the whole length of the Avenue de la Bourdonnais, 
then leaving the Exhibition enclosure it passes down the 
Avenue de Lamotte Picquet, and enters the enclosure again 
on the Esplanade des Invalides. There are 12 stations by 
"ш рер сап mount and dismount, all, of course, 
situ in the Exhibition grounds, and the fare is 50 
centimes. The viaduct in the present Exhibition has a fixed 
path about 3 feet in width, another path moving at 4 kilo- 
metres per hour of about the same width, and a third path 
about 7 to 8 feet in width moving at 8 kilometres'per hour. 
No seats are provided. The whole distance occupies 53 
minutes on the slower platform, and 26 minutes on the 
faster one. Yesterday (Sunday) the platform was crowded 
for its whole length thronghout the day; it should 
be a paying concern, The force is furnished by 
the Western Railway Company's dynamos, and is transformed 
into a continuous current by the Westinghouse system and 
carried to the platform by nine cables. The mobile plat- 
form should have a great future before it, if the popularity 
of the present erection can be taken as a criterion of its 
value. Leaving the platform, we visited the electric railway, 
which we will describe in our next letter. 


(To be continued.) 


2 


ELECTRIC DRIVING FOR HEAVY MAOHINE 
TOOLS. 


[COMMUNIOATED. ] 


IN the Engineer of March 23га there a an article 
under the above heading, which deals with the conversion to 
electrical driving of some of the tools in one of the large 
Sheffield steel works. 

When electrical driving was decided on, a number of 
readings were taken which gave the power consumed by the 
various tools, and which enabled the eers to decide as 
to the beat sizes of motor to adopt throughout the shops. — 

The article commences by saying that for readings of this 
description dead-beat ammeters are not suitable—at all 
eventa, not as suitable as recording ammeters. 

The present writer is rather inclined to query this, and 
from his experience he bas found that a good commercial 


dead beat ammeter is, on the whole, more suitable for taking 


these test readings than a recording ammeter. | 

Recording ammeters are very liable, after they have been 
in use for some time in dirty shops, to give readings 
which are not aocurate—due to the pen sticking, and other 
reasons. 

The person taking these tests is liable, after the novelty 
of the work has worn off, to start the recording ammeter 
and to leave it, and consequently avy sticking is not always 
observed. | ‚ 

In making tests of thia description the two readings 


which are required for each tool are the maximum power 
taken and the average power taken, and a dead-beat ammeter 
nd. an intelligent observer will get as close results as are 


à rin | 
hese readings are taken from all the tools and shafta 


у 
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likely to be motor driven, and from them certain standard 
sizea of motors are decided on, for use throughout the shops. 

The importance of keeping down the number of different 
sizes of motors cannot be too strongly urged, even at the 
expense of putting in somewhat larger motors for some of 
the tools than is actually necessary. | 

The article goes on to say that during tests of this 
description the volts cannot be relied on as keeping oonetant, 

due to the following reasons: 

(a) Speed variations in the geherator. 

(6) Variations of call for current in the machine itself. 

(c) Variations of call for current in other machines on the 
game circuit. 

Surely it appears that this result is most unusual in any- 
thing like a modern generating set. However much the 
motor load may vary, the pressnre should never rise or fall 
more than 5 per cent. from the normal, and this result is 
. easily obtained with either shunt or compound wound 
generators direct coupled to any of the better governing 
high-speed engines. | 

At all events the slight variation in pressure need not be 
taken into consideration in test readings of this description. 

The article in question points out that enclosed type motors 
are used. If these motors are totally enclosed, namely, will stand 
a fire hose being turned on them for five minutes, satisfactory 
results may be expected, but one sees now-a-days so many 
so-called enclosed motors being pat in, motors which are 
ouly partially enclosed, that one is rather liable to be 
frightened at the very mention of enclosed motors for work 
of this description. 

There ап to be no question that for dusty work the 
choice lies between a totally enclosed motor and an open type 
motor. 

In the former dust cannot get in; in the latter, if it does 
collect, it can be easily removed. The writer inclines 
towards an ordinary open type motor, and if mechanical 
protection is advisable, to fit a wooden box over it, which 
can be bodily lifted off for inspection or cleaning. 

Mention is made of the fact that planing machines are 
difficult to drive with independent motors, and the author 
goes on to say that it would appear best to drive not less than 
three off a separately driven shaft. This is, no doubt, an 
excellent way of driving planing machines, if they can be 
arranged in a line, bat floor and the moat favourable 


able to totally shut down the power by having а motor to 
each planer. 

Each case must, however, be judged on its own merita, 
though in all probability there are more cases where a motor 
to each planer will introduce savings, than there are cases 
sf е planers can be grouped together, to the best 

vantage, 

Mention is made of the fact that difficulty was experienced 
in running motors in parallel for driving the planing 
machine shaft. 

It is not easy to understand where the difficulty came in, 
and assuming the motors were of suitable design, the problem 
is в simple one. | 

It is not very frequently that motors are required to run in 
parallel like this, but even in the early days of motor work, 
the writer remembers seeing Messrs. Orompton at Chelms- 
ford, using motors in parallel for driving a shaft for testing 
dynamos, when the steam engine available for dynamo 
testing was not large enough for the work. 

Under these conditions the load on the shaft varied con- 
siderably from time to time, yet it was taken up equally 
between the motors without difficulty. It can therefore be 
taken that if motors are required to run in parallel, they can 
readily be made to do so. 

In conclusion, it is rather interesting to nete that the 
maximum power consumed in the large planers (of which 
ampere curves are given) is at the end of the cutting stroke, 
whilst in most of the smaller size planers which the writer 
has come across the maximum power is required at the end 
of the return stroke. 

This, no doubt, is due to the alower return speed of the 
planera mentioned, as compared with the cutting speed. In 


will be 


most small planers the return speed із, of oourse, com- 
5 whilst keeping the cutting speed some- 
where about the same. : 


CURRENT SPECIFICATIONS. 


VL—BOUTHAMPTON LIGHTING AND POWER PLANT 
EXTENSIONS. 


SUMMARY. 


Plant Hequired.—One 300-Kw. steam dynamos, the 
dynamo having a double-wound armature. ; 

Speed Specified.—N ot to exceed 180 revolutions per minute. 

Type of Plant.—Vertical compound engine, with multi- 
polar dynamo, having two armature windings and two com- 
mutators. 

Output of Engine. — 450 B.H.P. when working non- 
condensing with a steam preasure of 140 lbs. per square inch 
at engine stop valve. To be able to work continuously for 
two hours at 25 per cent. overload, and for a few seconds st 
50 per cent. overload, without injary. 

Output of Dynamo.—See below. | 

Nat Date of Completion. Four months from date of 
order. 

Penalty for Late Delwery.—One-half of 1 per cent. of 

value of set per week or part of week. 

Stipulations as to Wages Paid to Workmen.—U nsatis- 
factory. See below. 

Stipulations as to Removal of Foreman.—Betisfaotory. 

Arbitration.—None permitted. 


This specification has been prepared by Messrs. Kincaid, 
Waller & Manville, the oonsulting engineers to the Cor- 
‘poration. So far as the technical portion of the specifica- 
tion is concerned, there is little to criticise and much to 
commend. The requirements are clearly set out, the con- 
ditions under which the testa of the plant before acceptance 
distinctly given, and while the combined efficiency of the 
plant must not be leas than 84 per cent., the steam consump- 
tion per E.H.P.-hour which the contractor will be prepared to 
guarantee at full load under bonus and penalty is to be stated 
in the tender. A margin of 2] per cent. will be allowed on 
this guaranteed figure before penalty is enforced, and the 
sum of £20 for each 1 per oent. of the guaranteed figure 
paid as bonus or deducted as penalty for variations 

in the actual from the teed figures. . Should the steam 
consumption be much below the guarantee, the engineers 


lighting. 

When used as a shunt-wound dynamo for lighting, each 
armature is to be capable of developing 150 Kw. at 210 volta, 
shunt resistances being provided to eo variation of 
terminal voltage at constant speed between 205 and 220 


volta. It is intended that the two armature windings shall 


be connected in parallel with each other. 

When the dynamo is used for traction work the armature 
windings are connected in series with each other, and as a 
compound-wound machine it must be capable of developing, 


as normal load, 300 Kw. at 550 volta, terminal voltage 


falling at no load to 500 volts. The steam dynamo mast be 
able to work continuously at 25 per cent. overload for two 


hours, and without injury at 50 per oent. overload for a few 


seconds. 

If desired, an alternative offer may be made for a dynamo 
not only able of meeting all the above conditions, bat also 
of giving as a shunt-wound machine at normal speed, with 
both armatare circuits in series, 400 amperes at 460 to 600 
volts for all charging purposes. 

It is specified that a sum of £350 be allecated in the 
tendered sum, to be expended at the engineer s discretion in 
providing additional panels to the existing switchboard, and 
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offers are invited for the acceptance, as of the hase 
of a 100-kw. Westinghouse ae and belt-driven 
„= traction dynamo at present used as temporary 
t. | | 
Referring to the general conditions, the two principal 
points to which exception should be taken by tenderers, are the 
absence of any provision for arbitration, and the stipulations 
as to date of completion and penalties to be enforced if the 
ified time date is exceeded. 

The clause in the general conditions dealing with the first 
point, reads as follows :— 

Ali works in connection with this contract must be carried out to 
the. entire satisfaction and under the superintendence of the engineers, 
whose directions on all points in connection therewith shall be com- 
plied witb, whether given personally or by their representative. 
And if at any time during the progress of the works any dispute shall 
arise as to the true intent and meaning of the drawings and specification, 
such dispute shall be decided solely by the engineers, whose decision shall 
be final and binding on all parties, 

We have here the placing of the engineer in the anomalous 
TTV 
and then is appointed under the terms of the contract to give 
& decision from which the manufacturer has no right of 


e strongly advise that tenderers stipulate that either the 
following standard clause, or ‘one embodying the same 
principle be inserted in the final contract. 


In caso any dispute or difference sball arise between the purchaser, 
ок bis engineer on his bebalf, ard the contractor, either during the 


press of the works or after the determination, abandonment, or 
reach of the contract, as to the construction of the contract, or 


dispute i 
referred to arbitration, shall 
& submiesion to arbitration, within the meaning of the Arbitration 
Act, 1889. 

The seoond point is thus referred to :— 


Tae worke shail be commenced within one week of the signing of the 
contract, and shall be finished and handed over to the Corporation in 


The period of four months for the completion of erection 
of a 800-Kw. steam dynamo of this character, when the 
дупа no; аге of such a special type, is altogether too short. 
Uoless any firm has such a set in course of construction 
and approaching completion, it will be practically impossible 
to obtain early enough delivery of raw materials to permit of 
this date being adhered to. Judging from the times guaran- 
teed in recent contracts which have come under our notice, 
siz to eight months is the very shortest period which is likely 
to elapse before the set is ready foruse. If the penalty is to 
be enforced, there is no course open to tenderers but to pro- 
tect themselves by adding a suitable percentage sum to the 
sum they wish to actually receive for the set before making 
up their tendered price. | 

Although there is nothing of an unfair character about it, 
tenderers shoald note the clause relating to the wages to be 
paid to workmen in their employ :— | 

The contractor shall pay the men employed by him not less than the 


minimum Ic cal standard rate of wages, as settled from time to time 


between the Masters’ Association and Trades Unions respectively, in each 
branch of the trade at the date of this contract. 


erring to possible modifications made in the 


-plant to be supplied during its construction is of a rather 


character, and if carried out strictly would probably 
act to the detriment of the purchaser. It reads :— 

Should the contractor, during the p: of the works, desire to 
вале апу 3 additions or modifations, he сме obtain 
арта modifications so approved shall in no way linvalidate 


to materials being о 


connected to a telephone, varyin 
different magnetisation of the steel 


the contract, and no extra payment shall be allowed in respect 

engineers shall be at liberty to make, during the progress 
of the worke, any alterations, additions, or modifications they may 
consider expedient. 

Any such alterations shall in no way invalidate the contract, but 
the valae of the same shall be ascertained, and either added to or 
deducted from the contract by the | 

Whatever improvements the contractor may, during the 
progress of his work, devise, if he is debarred from being 
paid any extra sum for their adoption, he is not likely to 
suggest them, whateve. may be their ultimate benefit to the 
purchaser. Surely there can be no objection to allowing the 
same latitude in regard to improvements suggested by the 
contractor as well as the engineer. In all probability 
neither has а monopoly of genius, and there are few, if any, 
electrical ts either in use or under construction which are 
not capable of improvement. 

The clause in the general conditions entitled “Sub-Letting 
of Contract ” is not likely, in the hands of the well-known 
firm of consultants who drew up this specification, to cause 
trouble, bat as worded, it might involve the contractor in 
much unanticipated expense. Power is reserved to the 
engineer to refuse apparo. without giving a reason assent 

tained from certain firms. To purchase 
them from approves firms may mean extra outlay for the 
return of which to the contractor no provision is made, while 
for any breach of this condition a heavy fine is imposed. We 
think that while admitting the general principle of purchase 
of materials from approved manufacturera, the clause could 
be so worded that abuse of its provisions would be rendered 
impossible. At present the clause reads :— 

The contractor shall not assign bis contract, or any part thereof, 
without the consent m writing of the engineers, nor may ne anderlet 
the eame, or any part thereof, nor make any sub-contract wit" any 
person or persons for the execation of any portion f the work unless 
sach contract shall be approved in writing by the engineers. It is 
not intended by this clause that the contractor shali necessarily be 
the manufacturer of all appliances and materials which he may 
employ, but that the names of the mak»re of all such materiale or 
appliances shall be submitted to the engineers for approvsl; and no 
sub-contractor shall be allowed to do work within the buildings of 
the Oorporation except by the special instructions of the engineers. 
For any breach of this clause a sum of 5 per cent. on the amount of 
the work so sub-let may be deducted from any sum due, or to accrue, 
in respect of this contract. 


THE TELEGRAPHONE. 


THE telegraphone is the name of a recently-invented appa- 
ratus of ticular interest, ita priaciple being based on 
physical facts hitherto not employed, as far as we are 
aware, 

The inventor is Mr. V. Poulsen, O.E., of Copenhagen, 
who has now made the technical public acquainted with his 
general idea, and, besides this, has demonstrated its mode of 
action in a moat clear and convincing manner. 

The telegraphone claims to be nothing less than a special 
kind of 1 to be acted upon from a distance 
through the agency of electricity. It is, indeed, an electro- 
magnetic phonograph to be used in combination with micro- 
phones and telephones, the sounds from a transmitter being 
telephoned to the telegraphone, then fixed in invisible 
writing by this wonderful apparatus, whence it again at any 
time can be reproduced in a telephonic receiver. 

The principal difference between the ordinary phonograph 
and the telegraphone consists in the fact, that in the latter 
instrument the “phonetic writing” of the sound waves is not 
performed mechanically bat only 5 by means of 
an electro- magnet, the moving basis being made of steel or 
nickel instead of wax or similar substance. To explain the 
action: Suppose the electro-magnet to be magnetised by 
telephone currente, while say a steel band we just close 


along its pole, the surface of the steel wi 


отав 
magnetised more or less strongly, corresponding to the 
varying magnetism of the electro-magnet, viz, to the 
telephonic currents. Ол reversing the action by again 
letting the steel band, “prepared” as above—in proper 
direction—be moved quickly in front of the poles of the same 
or another electro- et, whose windings now are to be 
currents due to the 

are induced in the 
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said windings, causing the telephone to repeat exaotly the 
sounds once fixed upon thetelegraphone as often as is desired. 

As has been proved by numerous trials the telegraphone 
gives off the impressed h quite as genuine and free from 
secondary sounds as, for instance, the telephone, and in com- 
parison with the phonograph, it has the advantage that the 
phonetic writing, although not to be wiped out in a mechanical 
way, may be very easily obliterated by sliding a rather strong 
magnet (or magnetised electro-magnet) along the surface of 
the steel basis; indeed, whenever this is done, every trace 
of the writing is done away with and the instrument is 
once more fit for receiving new impressions. 

As to detaile, a very small electro-magnet, say some few 
millimetres long, is sufficient as well for “writing” as for 
“reading.” Instead of a steel band, it has in some instances 
been found more practical to use a pianoforte wire wound 
ecrew-threadlike in grooves upon a horizontal drum rotated, 
for instance, by a small electro-motor, while the “ writing ” 
or * reading ” electro-magnet is shifted along a metallic rod 

arallel to the axis of the apparatus by means of the screw- 
aid windings themselves. When all the wire has been 
“ nsed,” the electro- magnet is automatically detached and 
quickly brought back to its starting position by a special 
arrangement. The next construction of this and the other 
forms of the apparatus we learn are ena сш! due to Mr. 
Р. О. Petersen, GE. who has invented a method of bis own, 
noi yet published, by means of which it is said to be poe- 
sible to superimpose several “ speeches ” upon the telegra- 
pbone in a manner that will allow each separate * speech ” 
to be “ filtered " out of the instrument. : 
The form of apparatus mentioned with pianoforte wire 
will, however, only do for, say, a speech lasting a minute. 
When the telegraphone is to report a long speech, steel 
bands, preferably some millimetres broad and „ mm. thick, 
have been employed with good results. The band is then 
unwound from one reel on to another, and is “ prepared " by 
theelectro-magnet during its motion at any point between 
the two reels. 

In connection with ordinary telephone lines, the telegra- 
phone has been tried in practice as a receiver, and put 
automatically in action, when the bell is rang, then 
registering what the sender has to say. The subscriber 
called for can then at any time (say on returning home), 
read it off, as will bs understood from the above. Another 
particular application of the instrament is due to its capacity 
to reproduce the speech to a large number of subscribers at 
the same time. In this case, the steel band must be a 
continuous one, arranged and moved, for instance, in the same 
way ав а band saw. All along the band a number of small 
electro-magnets are fixed, the first one connected to a 
a ‘aga transmitter, the others to the different sub- 
scribers. When the impressed speech has acted upon all the 
electro-magneta, it is wiped out by a magnet. 

So much about particulars. Curiously enough the in- 
ventor has had some trouble in obtaining patents in several 
countries, the scientific members of some patent commissions 
denouncing the invention to be a physical impossibility, till 
oonvinoed by demonstrated facta. 

We learn that the ane is to be exbibited this 
year at Paris, where, no doubt, also some readers of this 
Journal will find an opportunity to listen to the tale of this 
interesting novelty. " 8 

& G, 


Copenhagen, April, 1900. 


POWER CONSUMPTION AND OPERATIVE 
COSTS OF AUTOMOBILE DELIVERY 
WAGONS. 


А BTUDY or THE Comparative Oosts oF OPERATION AND Marn- - 


TENANOB OF Horse AND Exvecraio Юиглуввт WaGons FoR 
Отту SERVICE. 


By Pror. GEORGE F. SEVER. 


THE of this article is to present a brief résumé of the 
data and resulta obtained in the early part of 1899 while 


New York Electrical Review. 


investigating the р costs of electric and horse delivery 
service in New York city. 

In the paper on “ Operating Costs of Horse and Electric 
Delivery Wagons in New York City,” by R. A. Fliess and 
the writer, presented at the general meeting of the 
American Institute of Electrical Engineers, at Boston, in 
June, 1899, в very careful analysis was given of the actual 
costs of operation of the two methods of service under city 
conditions. Up to that time there was available little 
information of an authoritative nature on the cost of horse 
operation, and therefore this information, obtained from 


obtai from other business honses using horse service, 
corroborate the data on this service, so that we oan accept 
these figures as a recognieed standard. 

From the data on horse operation, the cost of maintaining 
such service was found to be as follows :—Total cost of one 


21 miles per day, ко that the cost per ton-mile, which is the 
unit of comparison, would be 864°88 = 21 = 17:378 cents. 

In the case of а wagon covering twice the distance of the 
first, $.в.‚ 42 miles per day, there will be needed two horses, 
and therefore an additional expense for those items, as is 
shown by the following figures :— Total cost of one wagon, 
two horses, wages and attendance per day equals 428 54 
cents, of which 128:32 cents. or 29:9 per cent. is chargeable 
to the horse, 14:52 cents, or 3'3 per cent., is chargeable to 
the wagon, and 285:70 cente, or 66:8 per cent., is chargeable 
to the wagés of the driver and his helper. The cost per ton- 
mile will be 428:54 = 49 = 10'2 оеша in considering the 


cost per pound of load per mile; under these two conditions 
we find that, in the first instance, with a total load of 800 lbe. 


and an average of 500 lbs., this cost is 864:88 — 800 = 
0°456 centa per pound and 864:83 + (500 x 21) = 0 0847 
cents rer pound per mile. 

In the second case, with more load delivered, a longer dis- 


tance covered, and requiring more equipment, we find the 
cost per pound with three loads of 800 Ibs. delivered 428-54 


— 2,400 = 0°17856 cents, and the cost per pound per mile 
with an average load per trip of 500 lbs., 428:54 — (500 x 
42) = 0:0204 centa. | 

The conclusion is readily deduced that the latter m 
of operation is the more economical although involving а 
larger first cost for equipment. In the second case the 
wagon is used nearly three times as much as in the first and 
the employés are used to better advantage, thereby tending 
to more economical operation. 

The ere on the ү еш were made for the 
purpose of ascertaining the actual power required to operate 
them on the various 5 which exist in New York 
city streets, the vehicles used for this purpose being those 
which were to be used in delivery service. The opportunity 
presented itself to test vehicles of different design and widely 
с characteristics, so that from the results could be 
obtained a general and quite acourate figure for the power 
consumption necessary for this service, From these tests the 
power required is found to be 120 watt-hours per ton-mile, 
or 0:156 H.P.-hours per ton mile. 


This value for the power consumption has been borne oat 
by subsequent teste, and can be considered а reliable value to 


use in estimating the average power necessary for operation. 
It must be remembered, however, that a larger capacity than 


that which is n to provide this 120 watt-hours per 
ton-mile is imperatively required to start the vehicle or 
propel it up a grade. The р to give а rapid start may 

from four to six times which is necessary for opera- 
tion at a constant speed on a level, or that valne which repre- 
senta the average of a run. | 

The minimum power used їп i e the testa made was 
81 watt-hours per ton-mile, showing that with careful manipu- 
lation and taking advantage of the features of the roadway, 
the power used may be reduced considerably from the general 
value of 120 watt-hours per ton-mile. 


Eg 
‚ ce 


ar 
Sf aR 
+ 


uf. 
У 


^ 4 


Vol. 46 Na. 1,170, Apatr 27, 19001] 


THE ELECTRICAL REVIEW. 


689 


In order to ascertain the difference between the cost of 
delivery with horse and that with eleotrio vehicles, the fol- 
lowing comparison can be made :—An electric wagon, at an 
average speed of 9 miles per hour, would cover the same 
distance per day, i e., 42 miles, as made by the horse wagon 
in 4 66 hours and the cost for power at 5 cents per kilowatt- 
hour, with a power consumption of 120 watt-hours per ton 
mile, would be 71°28 cents. Tre weight of the wagon com- 
plete, with average load of 500 lbs., is 2:268 tons. In this 
case the cost of power, 71°28 cents, forms 17 6 per cent. of 
the total operating cost, interest on wagon and stable rent, 
47:28 penta, forms 11:7 per cent., and wages for driver and 
helper, 285:70 oents, form 70°7 per oent., the total cost for 
operating 42 miles being 404:26 оепіа. As compared with 
the coat of horse service, there is seen to be a saving of 
428:54 — 404-26 = 24:28 oents day under the above 
conditions. The cost per pound of delivery is 0:16844 cents 
against 017816 for the horse, or 0:01012 cents less. The 
cost per ton mile is 425 оеша against 10:2 cents for the 
horse, or a saving of 5:95 cents. 

. This figure is of importance, for the reason that the ratio 
of load to bs delivered to total weight of wagon is small, 
and every effort shonld be made to reduce the weight of the 
wagon, in order to reduce the total power cost. If the figures 
are analysed somewhat differently from the method indicated 
above, leaving out the fixed wages for driver and helper in 
both cases, it is found that the cost of the horse forma 90 
per cent. of the operating costs in that service, while the 
cost of. power in the electric service is only 60 per cent. The 
actual cost of operation then becomes 142 84 cents per day 
for borse, and 118:56 cents for electric, showing, as before, 
24°28 cents per day saving in the latter, this being a 17 per 
cent. saving over horse operation. This is unquestionably a 
more correct method of comparison in the matter of power 
cost, as the fixed charges are eliminated. At nt it is 
not possible to present any depreciation values, for the reason 
that the apparatus is too new to afford any. In the electric 
вегтіое these depreciation values should not be large, as the 
motors and running parts are simple, and require but little 
attention. The battery possesses the largest depreciation 
factor, it being possibly 20 per cent. 

In comparing the cost per pound of load per mile, it is 

found that with horse service this is 00204 cents, and with 
electric. 0:01923 oenta, or a saving of ‘0015 oents. 
That the differences shown are not larger is due to the 
fact that in making the comparisons, the lowest average cost 
for horee service has been taken and the highest cost for 
electric service has been placed against this. With cheaper 
power a farther reduction can readily be made in the opera- 
tive costs and a better showing made for the electric service. 
It can be pointed out that if the schedule speed of the auto- 
mobiles can be raised, the wagons can oover much more 
territory per day, and therefore reduce the ntage that 
the employé: wages are of the total. This is a similar con- 
dition to that which exists in electric railway operation, and 
many of the same operative details that now control railway 
work can be кезей ат applied to electric Visi service, 
As has been hinted at previously, the attempt should be made 
to reduce the weight of the automobile for this service in 
order that the live load may more readily approach the dead 
load, thereby decreasing the power cost. 


CORRESPONDENOE. 


Overhead Construction. 


I must thank “J. M. D." for calling attention to my 
error in the issue of April 6th. The figures of the bracket 
arm length and pole length in the calculation of pull were, of 


course, reversed, and the figures should read ыгы = 22} 


unds. 
Vo But the pull on the pole top is somewhat more complex. 
Ita severity depends on the ratio of the arm length ae to 
the distance ec of the point of application of the tie rod. 
Thus if the bracket arm be 5 feet long, and carry a load of 
20 Iba, and the distance ce be 24 feet, will not a e repre- 


sent the pull on the pole, and ав the thrust in the bracket 
arm of 180 lbs. The horizontal component of ac will 
also be 180 lbs. So far as this stress is oonoerned 
the pole is exposed to а bending stress about the point e 
considerably in exoess of the general stress in the pole. 
With long arms as, say, 20 feet, the ratio of a в to e c will be 
8 : 1, unless в c is made, say, 5 feet, which is its limit, when. 
the ratio will be 4, aud the pull on the pole at cand thrust at 
в will be 860 lbs. upon this upper part of the pole, due to 
trolley wire alone; and when the bracket and scroll are 
taken into account, it is clear that the small upper section of 
the pole will be exposed to a severe bending stress from 
which the pole as a whole is free. It is always in the upper 


part of poles that weakness develops, and it is rather this 
than the general over-balancing load that is to be considered. 
A pole loaded by a cantilever is likely-to show a severe 
bend at the point of application of the trust of the arm e. 

The net pull on the ор may be thus worked out :— 
Assume that e c is 2} feet, and that the point в is 20 feet above 
the floor line. The arm ae is 5 feet. Then the pull at cis 180 x 
224 = 4,050 foot-pounds, and the thrust at e is 180 x 20 = 
8,600 foot-poands. The difference is 450  foot-pounds. 
Then 450 — 224 = 20 lbs., and this is the equivalent pull 
at the point of application of the tie rod, 224 feet high, 
upon the pole as a whole referred to its fulorum at the ground 
5 as it seems to the writer, not 85 lbs., as found by 
б 9 


Side bracket arms thus require to be dealt with, first, in 
reference to their effect on the pole upper section; and, 
secondly, in regard to their effect on the pole as a whole. In 
thia seoond case the ground is the fulcrum ; in the former 
case the fulcrum is at the bracket arm clamp. It is evident 
that the above method is correct, for no matter what ratio of 
a eto в c be fixed upon, the difference in the foot-pounds of 
thrust and pull will always be 450, showing that whereas 
the local stress in the pole top can be varied according to the 

ition chosen for the tie rod, the general stress is unaltered. 
This holds good when e c becomes excessively small, which 
is the case when no tie rol is employed, for the moment 
becomes then simply the product of 90 lbs. x 5 feet, or, 


again, 450 foot-pounds. 
ро The Writer of the Article. 


Economy of Mechanical Draught. 


I do not consider that the importance of this question has 
had anything like proper recognition; we have di it 
from both sides, and got back to where we started, simply 
because we have failed to get hold of any facts. | 

That was my object in meddling with the discussion. I 
have looked and read in all directions, and found everyone 
who approached the point, as soon as he got near, sheered 
off and left it untouched. 

For instance, the last and most important book I have 
connected with the use of steam, published in 1898, says, 
speaking on the subject of a system of forced draught: “ An 
tion of from 40 per cent. to 50 per cent. 


increase in evapora 
is said to result.” More is said of a similar kind; bat what 


18 the value of such a statement 88 that? I call it mere 


ossip. 
d Fortunately, since I wrote you last, I am in receipt of the 
last Vol. oxxxix. of the Civil Engineers, and that does give 
some figures which seem to warrant me in writing you again. 


Let us examine them. 
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The paper is as fairly written as we can expect from one 
trying to prove that in cremating muck he has found a 
substitute for coal; it is entitled, Combined Refuse 
Destructors and Power Plants.” 

In such a case as a destructor I would expect to find if 
anywhere forced draught justified, and yet in the course of 
the discussion Mr. E. J. Lovegrove, who evidently has 
thonght and knows what he is talking about, says: “ With 
regard to the nuisance, greater trouble was experienced from 
forced draught than with natural draught ; this would also 
prolong the life of the furnaces and reduce the expenditure 
for repairs to 8 minimum.” 

But let us examine as shortly as possible what is to be 
learnt in illustration in the paper itself. 

There are two batteries of three water-tube boilere, each 
having two refurefurnaces. The gases after passing through 
the tubes go to the economiser and then to the shaft; each 
furnace is provided with both steam and forced air draught, 
the author finding the latter preferable. 

The “forced sir is provided by three fans, each designed 
to give 8,000 cubic feet of air per minute, and driven by a 
shunt-wound electric motor at a speed of 650 revolutions 
per minute, and, in reply to questions, we learn in the dis- 
cussion that “the delivery of the fans was that guaranteed 
by the makers ;" but just note the following, which is an 
ee of a point I raised in my letter on the testing of 

ans. 

. “ The air pressure in the discharge duct at the fans is 
8 inches head of water, while that in the asbpits is only 
about linch.” Later in a table we кее that the air preseure 
was really 0°90 inch; then why use a fan? Surely the 
chimney they have would give this, and if properly managed 
а suction draught is just as efficient as a forced one. 

Bat look at this point: the fans are running at a speed 
which gives 8 inches at their outlet and only 0:90 in the 
ashpite—that is the pseudo W. G. to which I alluded in my 
letter on fans. 

Mr. Blair in the diecussion calls attention to it, and says : 
—“ Buch a marked difference in a comparatively short dis- 
tance must be accounted for, he thought, by friction, possibly 
by reduced passages.” and the author, in his reply, agrees 
with this, saying : “The difference was accounted for by the 
enlarged air ducts, as the air approached the furnace, and by 
leaks in ashpit doors, &c.” 

They are both mistaken, and evidently unaware of the fact 
that the fans are too small for the volumes they are asking 
them to supply; if the fans had been large enough, they 
would have had the same air, and the fans would have 
worked at 1:00 inch instead of 8 inches. Look at the result. 
I am sorry the diameter of the fans is not given, because 
then we could have ascertained their manometric efficiency, 
6 oo 5 1 пш must be T Aad 

e have Mr. Brown properly saying: e energy 
absorbed by the electric fi. certainly er to be excessive, 
viz., about fourteen per cent. of that generated by the refuse," 
J be treated as the pitman 

I look at it in another way, thus :— 

The fans are said to absorb 4 unite per ton of muck dealt 
with. Total refuse destroyed year ending June, 1898, 
25,404 tons, and this equals for fans, in the course of a year, 
101.616 units: these they sell for power purposes at 2d. per 
unit, which gives the cost of their forced dranght, £846 pr 
annum. I could compare it in various other ways, but let 
one suffice. In the discussion Mr. Liversedge said: “If there- 
fore those two figures were correct, the author used some- 
thing like 72 Ibs. of steam per unit; and as I have shown 
his fans require 101.616 unite per annum, it makes a con- 
sumption of 7,316,852 Ibs. of steam ; now assume an engine 
takes 20 lbs. of steam per hour, and we get 365,817 H. p. 
hours, at my price of 1d. per hour, gives the sum of £1,525 
per annum ав the cost of his fans, you demur to the ld. 
per hour, but I was really too modest. Look at the excellent 
work of that careful experimenter, Prof. Unwin, on * The 
Development and Transmission of Power,” p. 59, you will see 
he says a 10-H.P. engine costa 2:84d., and a 50-H.P. engine 
1:511, per effective H.P.-hour, that, of course, includes 
interest at 5 per cent., maintenance and depreciation at 7j 
рег cent., both very reasonable, so that I am in good oom- 
pany when I say one penny. 

I should have liked to glance for a short time at the ques- 


tion of steam-jet draught, but I doubt that your space ani 
my time on the present occasion will not permit it; I tros 
that what I have said will have the effect of inducing thos 
who are using mechanical draught to look carefully into their 
position, and the necessity for it; but what we want, what | 
cannot get, although what I mean to have if I live lon 
enough, is a statement of unimpeachable facts. 
A. L. Steavenson. 
Durham, April 23rd, 1900. 


P.S.—The 3 inches W. G. is required to force the volum 
through the fans, which are themselves an obstruction. 


Fuses. 


May I call attention to the apparent general misuse d 
fuses, and express а hope that engineers will abandon ther 
employment in circuits where they are useless. 

A fuse is a more or lees primitive device for i 
а circuit when it becomes overloaded, ita only perfect stiri- 
bute being the complete and glorious uncertainty with which 
it acta. 


е 

this amounts really to a sudden and heavy addition to the 
load and that it will be useless to cut o the 
moment when additional ones are required. 
inefficient devices for dynamos, both for feeder shorts and 
dynamo shorts; dynamos only requiring to be cut oat whet 
they take current from the bus bars, the switching ot 
taking place before the return current has exceeded a few 
am 


М in vith device seems n in costing ши 
ough in lighting systems it gen conduoes j 
tinuity of supply, to do away with and to agree 


of low resistanoe, lasting any length of time, are presamssbl 
rare, the usual fault being a dead short for a second or fr 
followed by an arc of comparatively high resistance, 
gradually burns itself ont. The ive device mus 
therefore, act quickly, and a heavy fuse is of little good where 
rapidity of action is required. Automatic circuit bresket 
are to be preferred, and their general adoption in traction 
work, where shorts are frequent and severe, demonstrate 
their superiority. re 

Fuses should therefore not be used in dynamo cirouiis, 8D 
they should be omitted in feeder circuits, or antomatic 
circuit breakers should be used instead. 

Dynamo circuits should be ided with zero or DU 
return current cut-outs ; preferably the latter. 

That fuses are really as bad as they appear to be seat 
borne out by actual practice, and it seems a pity for uf 
keep on putting them on switchboards when the шеп 


to barn ont any that may occur. үш 
two, 
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either replace the tin strips by huge slabs of copper (tinned 
or nickel plated to make them look safe), or else pile on the 
tin strips so that no current the station could produce would 
blow them. Fases cost money—some duplex abominations 
cannot be very much less expensive than automatic circuit 
breakers—are mere wasters of a little energy, are only speci- 
fied because they are fashionable, and it is high time that in 
many cases they were ed. | 
Ipse Dixit. 


Patent Office Reforms. 


In your notice on page 641 of your last issue you say there 
are many anomalies in the existiog law which you would 
like to see removed. Oan you conceive anything more unjust 
than taking fees from an applicant who deposita a specifica- 
tion containing the following claims :— 

1. The idea is absolutely my own. | 
. 2. That it will clean out any wooden pipe, no matter how 
badly corroded. 

8. And make it equal to new. 


London, April 21st, 1900. 


Arthur Clarke. 


Re Works Dispute. 


Noticing an argument in your current issue on the above, 
we beg to say that we have had a little dispute with a portion 
of our winders, who, despite the fact that they were being 
paid 94d. an hour, which is at least 15 per cent. higher than 
the standard rate in the country, thonght it advisable, seeing 
that we were busy, to make still better terms for themselves, 

We have, we are thankful to say, got rid of some of these 
greedy m and are pleased to say, that though our 
wages CCT 

e same p 


departure, our output has gone up in roportion. 
D. Brace Peebles & Co. 
A. О. PEBBLES. 


Edinburgh, April 23rd, 1900. 


“On the Controversy Concerning Volta’s Contact Force." 


The late Dr. John Hopkinson and another somewhere 
recorded experiments relating to electrolytic hydrogen 
polarisation, and showed how much үө жав песеввагу 
to polarise a given surface, and, if I remember rightly, a 
comparison was made as to the calculation of the sizes of 
atoms, and the distance of the centres of the hydrogen atoms 
apart on the polarised plate, calculated from the weight of. 
hydrogen, which was exceedingly amall. Now Dr. Lodge 
appears to be striving to make clear contact force” by 
atoms approaching each other, and as T would understand 
and explain, attriting each other and rubbing off some of 
their energy, so that two or more atoms by their mutual 
motion and grinding or squirting of themselves, and, or, of 
the ether about them, somehow set up or detach a bit 
from themselves, or form another system of motion of some- 
thing material, which appears as a surplus or new system of 
motion tending to find its level or redistribute itself to equili- 
олат, Then Nature is considerably in equilibrium until 
two or more systems of motion of such an order approach 
each other that their mutual motion results in the setting 
up of a surplus of something—which undoubtedly may be of 
a cse a ee order emi to what is a 88 
exemp in thermo-chemistry—aggregation or. disag 
жашы ы matter of surface change, to be Чакага 


But it is not usual to suppose these atoms as systems of 
motion (and in the t “controversy,” the technical 
overrides the philosophical) mutually accelerating, slowing- 
down, or eddying each other, їп a Pearsonian or squirting 
manner, and setting up in themselves and what surrounds a 
different order of thinge—and this brings me to the older 
notions of the solid-atom-held-together-with-the-bed-spring- 


We must either accept the notion of the constant spewing 
out of energy from or by atoms, so-called, or deal with them 
ав concrete or fixed bodies having some sort of a fixed surface. 
Now, surface is what I would speak of in explaining contact 


foroe. (These ideas and the terms expressing them will have 


to be swept away when we become civilised—not in the 
mi б e acceptation). Of course, force is one, whether 
“contact ” (barbarous expression), “force,” or otherwise. 
For the time being we will epeak of “ charges of electricity." 
The idea of time-soaking in, and time-running out, are 
expressions by no means unintelligible, whether the charge 
soak into an atom or cell maze or the earth. Well, if one 
particle of matter meet, impinge, fall into or coalesce (it will 
take a certain time for the smallest atom to thoroughly mix 
or arrive at an equilibrium with another, and the outside 
world will feel every movement more or less) with another 
particle of matter, then we shall have one of three results; 
the resultant surface of the resultant matter will decrease and 
be less, or it will increase and, be more, or it will be the same. 
The lust of these will mean that whatever wonderful and rapid 
change of surface may take place during that short time 
when one atom mixes or meets with another, no energy will 
leave, or appear to have left, the system. The first will 
mean that energy will be given, or capable of being given, 
out ; the second, that energy will be absorbed, or capable of 
being absorbed, energy in this case being the staff on the 
surface. But this, then, is all a matter of whether the 
mutual action of ponderable matter upon ponderable matter 
resulta in a change of surface, because if, for argument, we 
discuss ‘electricity as a charge of something upon a surface, 
then the density of that charge must be changed by a change 
of surface, and a change of density, we understand, means а 
change of potential The phenomena of heat and other 
things, I doubt not, has something to do with this atomic 
rusbing in and out of ether or some form of matter. For 
those of more philosophical turn, the doctrine of matter on 
the everlasting move in and outeide of atoms—of course, 
there is no such thing as an atom, as we try to picture it, 
and nothing negative in nature—is much more satisfying ; 
but atoms and surface change may Pa the contact-eating- 
vinegar-with-a-fork conundrum. There is a much bigger 
question locked up with it, however, which surface change 
will not explain, and that is gravitation, but which is 
wonderfully easier explainable, with a moving world inside 
as well as outside of atoms, as opposed to the hard, dead sorts 
held together with “bed springs.” 

The laws of motion need revising badly, and our brains 
want clearing of those chains—the Euclidian boxes of tricks 
—the little models of perfect doll-houses built up of things 
which are, and which are not, and which are both at the same 
time. 

What has been pointed out by at least one sane man I 
know (and he most certainly is thought to be very mad by 
some), and what is well worth remembering in matters of 
this kind, and particularly in matters such as fixing unite 
for electricity and the like, is that we have nothing in 
nature corresponding with our ideas of a line, circle, perfect 
curve, plane surface, and the like, and never shall have as 
long as matter lives. We are in a live body, and think it 
dead! But there is no neuter in nature—all lives. 


James C. Richardson. 
London, Apri] 19th, 1900. | | | 


Test of a Ventilating Fan. 


Referring to the letter of your correspondent “ Centrifugal” 
on this subject, and your comments in your issue of the 20th 
inst. As the authority for the figures you were good enough 
to publish, I may possibly be permitted to furnish my little 


quota in the attempt to reconcile theory with the observed 
facta. 


The fan tested has blades of the screw type, each of which 
may be considered as a plane revolving in the atmosphere, 
and inclined to the plane of revolution. Each. plane (or 
blade) as it revolves cuts off a slice of fixed vulume or mass 
of air and passes it forward from atmospheric pressure to 
atmospheric pressure. There is no cylinder or other confined 
space to force it through. The force exerted by the blades 
in passing forward the air is therefore, not that due to the 
absolute forcing forward of the air, as if this were done at 
right angles to the blades, as would be the case if the blades 
were pistons forcing the air through cylinders. The force 
exerted upon or by the blades would be about rtional to 
the sine of the angle formed by the blade, the plane of 
revolution—modified by centrifugal action, the curve of the 
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blade both in radial and cross-section, its depth, and the form 
of fan centre. 

The volume of sir moved would also vary in the same 

ion, but would be further modified outside certain 

imita, as, if the angle were too alight, the volume would be 

amall, and if too great the air would be baffled about 
without being passed through the fan. 

As the angles of the blades of the fan teated were aboat 
80°, of which the sine equals 3, this theory agrees with the 
testa, which I can assure you were taken in а manner pre- 
cluding any mistakes such as have been suggested ; besides 
which I have taken thousands of testa of similar t of 
fans, all of which agree approximatelyjwith the tests published 
and theory now stated. | 

If not taking up too much of your valuable space I should 
be glad to make some remarks, re Centrifugal’s ” obser- 
vations on the question of cubic feet = horse-power. This 
of course is only correct as a means of comparison where the 
conditions as to pressure are exactly equal, and as an example 
of how great the difference in volume per horse-power per 
minute may be, I may cite a recent test of a similar fan, 48 
inches diameter working in a testing chamber 6 feet square 
extended 6 feet on each side of the fan, and fitted with doors 
oy which the area and pressure on each side could be modified. 

ith the doors full open on each side the volume passed at 
520 revolutions was 50,000 cubic feet per minute, and the 
power consumed 2} H. P., the feed area being 36 square feet, 
the average velocity 1,400 feet minute, and the water 
gauge about 3 inch. When the doors were closed to give an 
area of 12 square feet, only (about equal to that of the fan), the 
volume was reduced to 31,000 cubic feet, the water gauge 
being 3 inch, and the power required 42 B н.р. By still further 
reducing the inlet and outlet areas to 9 square feet each, the 
volume me 25,000 oubic feet, the water gauge ? inch, 
and the power 5 B. H.P. | 

Other tests were made in which the feed area was 
restricted while the di area was left free and vice versa, 
In all cases it was found about 50 per cent. more air 
was moved for the same power when the discharge side was 


free. А 
This is no doubt true of all fans, that there is more 
friction when forcing than when exhausting through pipes of 
equal length and diameter. 
For the Sun Fan Company, Limited, 
Wu. TATTEBSALL, 
Managing Director. 

Bradford, April 28rd, 1900. 

[We must express disagreement with our oorrespondent's 
Views as the force required to propel the air. It does 
not matter in the least how the force is oy Sra raise в 
em mass of air per minute to a given velocity calls for a 

xed minimum power, irrespective of all other considera- 
tions.— Eps. ELEC. REv. | 


Patent Law Reform. 


In your issue of the 6th inst: Mr. Clande W. Hill suggests 
a system of examining patents for novelty, to which there 


appears to me to be, on public grounds, serious objection. | 
t is too readily assumed by most people who discuss this 


question that the Patent Law exists for the benefit of in- 


ventors. I think it would be & much more correct way of 
stating the proposition, to say that the Patent Law is intended 
to encourage bond fide inventors for the benefit of the public. 
The Government grants a monopoly to an inventor for a 
certain number of years, on condition that he afterwards 
presents his invention to the public for the benefit of the 
manufacturers and consumers for all time. This protection, 
of course, can only be given to inventions that are new. 
The class of commercial patents, wanting in novelty, which 


you mention in your leading article of last week, ought not . 


to receive patent protection, or at least only from a Govern- 
ment which believes in the enoouragement of comatose 
industries by bounties. The лыш of a bounty to revivify 
an extinct manufacture would be much preferable to grant- 
ing a patent for a bogus invention; but the bounty system 
is opposed to the commercial policy of this country. 

he objection to the advisory system of examination 
suggested by Mr. Hill is that it would not Боож ве public 


by suppressing bogus patenta, If an Official er reports 


and the public defrauded of large sums of money, by mean 
of these commercial" patenta. It has been said that th 
slow progress of the motor car industry in this country is in 
great part due to this cause. 

The bias of the honest inventor is to reject all offical 
advice stating that his invention is not novel, 
advisory system is actually in force in Switzerland at th 
present time, and has been found to be practically in 
effective as a means for the suppression of bogus patents. 

No official examination for novelty can guarantee a 
from afterwards being upset in a court of law, but a very 
much larger percentage of patents will stand the test. The 
presumption of the novelty of a patented invention vill be 
much greater, and the value of patents as a marketable oom- 
modity will be consequently enhanced. 

The danger of patenta for new and valuable invention 
being refused through official ignorance could be guarded 
against by appeal. Neither in the United States nor in 
Germany, where patents wanting in novelty are refused, bu 
there been any attempt to return to the laissez faire methodi 
of the British Patent Office. In both these couniris 
patents are more saleable and patent litigation is much ke 
than with us. 

PD © 
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LEGAL. 


KRBY v, Lawson. 


practising in Oannon Street, H. O., to recover £2,000 comminia 
claimed to be due from the defendant, Mr. Harry J. Lawson, 1 (ity 


—Á——— 

. Rufus Isaacs, Q. O., and Mr. Willes Chitty were counsel for tht 
laintiff, and Mr. Marshall Hall, C. O., and Mr. A. P. Longstaf іх 

defendant. 

In срезу: фа case, Мт. Воров Isaacs said that мю 
with Me pia tiff in his business was a Mr. Wells. Ia Ju 
year Mr. La had some business in hand in connection with 
n to be brought out by the Electrical Tramways Oo 
on yndicate, and iwas anxious to obtain an introduction to 1 
in the electrical world, 


з 
8 
& 
| 
Ё 


| 


The subject was introduced to the plaintiff and Mr. Wells У 
Mr. Tom Lawson, a brother of the defendant, and s $ 
result the three of them, on A 24th, met Mr E 


ugust 
Lawson at his office at Holborn Viaduct, where the name 
Mr. Thomas Parker was mentioned. A 
been an extremely valuable man to have been associated 
the company, both as a skilled electrician of grea 


manager of a large electrical un , and 
ness man. Plaintiff at first asked £5,000 for the introduction е 


large businesses as an electrical man : 
on at Wolverbampton; but Mr. Lawson preferred to do one thing u 
a time, and offered to give £2,000 for the introduction, refusing V 
touch the matter of the businesses for the present. The introdsch 
was duly effected by Mr. Kirby at Mr. Lawson's office. Mr. Lawwe 
now denied by his pleadings having given the undertaking ЮР] 


on. 
Mr. Faspsatck Kmer, the plaintiff, was called in sapport of bi 
counsel’s . He said that at the first conversation st Mr. 
Н. J. Lawson’s office they asked for £5,000 commission for the isto- 
duction, and a share ia any business, if created, but those terms wet 
refused. Mr. Lawson offered to give “ two thousand sovereigns on би 
table,” and nothing more. They went away and discussed the matten 
when they decided to accept the defendant's offer. Mr. Parker, vio 
was at the Hotel Cecil, was brought over and introduced, and sft 
conversing with him Mr. Lawson told them that matters bad be 


arranged. 

Mr. MABSHALL HALL said that Mr. Parker had all along refused v 
execute the agreement, and the defendant's case was that the су 
mission was dependent on the flotation of a company, which 
Parker should join in the capacity of consultiog engineer. " 

Oross-examined by Mr MabaraLi Harz, the Prans mid thst 
£2,000 commission now claimed was for division between himself 
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1 dition of his accepting this appointment as consulting engineer to 
the company at £1,000 a year salary. 
1 Did not you represent to Mr. Lawson that if he got in Mr. Parker 
as consulting engineer, he would get for the company the order to 
put electrical traction on the underground Metropolitan Railway? 
: -  WmiTERSS denied tbis. 
A letter was read addressed to Mr. Lawson, in which, describing 
г Mr. Thomas Parker as having been characterised by Lord Kelvin as 
“the Edison of Europe, the most experienced and practical man 
* there is in the profession,” and mentioning the electrical project on 
^ the Metropolitan Railway, the writer went on to say: '' The work 
: alone is sufficient to make our company a record success, to say 
nothing of his other various businesses, which are extremely impor- 
tant. My own impression is that with these matters in hand we can 
* establish the finest electrical business in existence, and to miss it 
would bs a error, while Parker, I know, could find the 
, necessary financial g eleewhere.” 
4 Mr. MABSHALL HALL asked the witness: In face of that do you 
*  gtill say it was not a condition of the payment of the commission 
3 — that Mr. Parker should enter into the contract ? 
WrrwESS: Certainly I do. 
á Mr. WILLIAM Н. Wars was also examined. This witness said 
” Њаё before the introduction he asked for £500 on account of the 
A oom mission, bat the defendant replied, “ No, let us do the business 


2 place in half an hour. Mr. Parker was a consulting engineer who 
1. 


Mr. Том Lawson, cross-examined 
had not heard it suggested that there was any insanity in the family, 
but he still said that his brother promised £2,000 cash unconditionally 
for the mere introduction. It was known to witness that Mr. Parker 
had very large electrical businesses established at Wolverhampton, 
which he was ing to be taken over, and that there was originally 
а proposal to acquire them with Mr. Parker at the head. 

Mr. MABSHALL Hatt, addressing the jary for the defence, com- 
mented on the absence from the witness box of Mr. Parker, who, 
had he been oalled, would have given evidence that he declined to 

1 destroyed tha plaintiff mt Mr Kirby and his ccllonguos 

: ve 8 CASE. т. уап colleagues 
originally wanted was to get Mr. Lawson to take up Mr. Parker and 

+ his Wolverhampton businesses on a commission to them of £5,000, 
„ but that had been declined. It was proposed that the new company 
^; should start a factory for the purpose of making electrical tram ways, 
of the first importance to have a practical and scientific 
с'а, like Mr. Thomas Parker, at the head of it. Mr. 
wanted to get that gentleman to come in at £1,000 
salary and g in his influence, and if that was done he 
to pay £2,000 commission on and when the company was 
, because Mr. Kirby had represented that he bad got inflaence 
Mr. Parker as an old friend, and could persuade him to accept 
ppointment. It was idle to suggest that he would pren 
merely bringing two people into one room. Mr. Parker had 
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88 his business 
т Темоп the agreement had never been completed. 
Mr, H. J. Lawson, the defendant, was called, and said he was still 


m 
^5 gl o up in the train with him from 
r Фе Midlands. . Kirby represented himself as an old personal 
friend, who could persuade Mr. Parker to join in the scheme as con- 
Salting engineer and director, and give his weight to the company. 
Witness had refssed at the interview to give а commission note. 
zt Je was untrue that he undertook to pay £2,000 for the mere intro- 
5° dzaction, from which no resulted. If the plaintiff could per- 
.« "Rado Mr. Parker to execute agreement now, he would pay him 
з £52,000 commission. | 
р @ross-examined, the defendant added that the Electrical Tramway 
Р Company had been in existence for some 14 years, bat 
и k ~was a syndicate with shares, and had not gone to the public. Its 
g oamminal capital was £250,000. It was not tramways, bet 
y "mss a promoting company. He was now endes to revive it. 
, Om several occasions he had tried unsuccessfully to persuade Mr. 
to come into the company without his businesses ; to acquire 
theme latter would involve a very large outlay of capital, for which he 
ot prepared. 
Ds jury found a verdict for the defendant, and there was judg- 
j ‘mnt accordingly, with costs. 


i Tan NATIONAL COMPAN FOR тни DISTRIBUTION or ELNOTAICITY, 
&o., LIMITED, v. GIBBS. 
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Mr. Eve, O., and Mr. Row Q O., appeared in 
s appeal, and Mr. Moulton, Q.O., and Mr. Gore-Brown were 
Eva, in opening, said that the learned judge in the Oourt 


ao 
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SEC 


. respect of apparatus for the 


below had dismissed both the action and counterclaim, aud his client 
only a ed from that part of the order which dismissed the 
coun im. The action was brought claiming damages for breach 
of an agreement, and the counterclaim sought to enforce a jadgment 
which had been obtained in France in an action between the same 
ге The standpoint which the learned jadge decided was that 

he grant of letters patent in the ordinary form to two persons, their 
executors, administrators and s, constituted them joint tenants, 
and that the benefit of letters patent survived to the survivor, 
and accordingly that the legal personal representative of one of the 

oint grantees could not be sued in respect of the assignment of 

е patents, and could not herself sue in respect of royalties. The 
plaintiff company was in liquidation. It was incorporated in 1883 
for the purpose of acquiring from two gentlemen, Gaulard and Gibbs, 
the benefit of certain letters patent, which they had obtained in 

distribution of electricity by means of 
secondary generators. The agreement was dated May 25th, 1883, and 
was between Lucien Gaulard and John Dixon Gibbs, and the com- 
pany. After reciting the consideration to be paid, Olause 7 of the 
agreement provided that the said vendors and all other necessary 
pos should, at the cost of the company, execute such assignments 
the company, or as they should direct, and such assignments 
respectively should contain a covenant by the said vendors that all 
the letters patent thereby assigned, were valid and in nowise void 
or voidable. The action was brought upon those covenants, the cate 
of the company being that the British patents were not valid, and 
that so far as other countries, including the United States, were con- 
cerned, they were limited in their application. They consequently 
claimed damages toa large amount. As regarded the survivor, Gibbs, 
the action was compromised, and it therefore went on against 
Madame Rouelle as the legal personal representative of the deceased 
grantor, Gaulard. By way of counterclaim the defendant, Rouelle, 
set up a jadgment of the Paris Ооп of Appeal, under which, after 
litigation, the company was held liable to pay to her a 
sam of £2,600. By way of defence to the action, the defendant 
that all the matters in dispute had been determined in the 
French proceedings, and that the release of Gibbs pendente lite was 
a release to the deceased man. 

After hearing the arguments on both sides, 

The MAsTZB or тни ROLLS said in thie case he was unable to agree 
with the view adopted by the learned judge, but he doubted very 
much whether the practical result of the view they bad adopted 
would be more beneficial to the parties. There were two petentees, 
Gaulard and Gibbs, who were entitled to certain patents for the dis- 
tribution of electricity, and they agreed to sell them to the plaintiff 
company under an agreement dated May 25th, 1883. The learned 
judge had treated this agreement as neither more nor less than 
a joint covenant by Gaulard and Gibbs to assign these patents 
with a covenant of title, and he decided the case upon the 
short ground that Gaulard dead there was no remedy against 
his personal representative, and that the claim, therefore, of the 
company against her failed. If the companv could, therefore, only 
look to Gibbs, it followed that the defendant’s counterclaim sgainst 
the company also failed. By taking that short cut the learned Judae 
dismissed both the action and counterclaim. He could not think 
that that view was correct, and what the Court proposed to do was 
to reverse the judgment and declare that, upon the true constrection 
of the sgreement, the tigas of the plaintiff company for relief against 
Madame Rouelle was to be ascertained upon the footing that Gaulard 
and Gibbs had jointly covenanted to assign the te mentioned 
in the agreement to the plaintiff company, and that such assignments 
should contain joint aud several covenante that such patents were 
valid, and in no wise void or voidable. Then a declaration that the 
amount due from the company to Madame Rouelle on her counter- 
claim was to be ascertained upon the footing of the order made in 
the proceedings in the F'rench Courts, and with these declarations 
to remit the action and counterclaim for trial. They proposed to 
reserve the question of the coste of the action and counterclaim and 
of the appeal, including the costs of the plaintiff's cross appeal, to 
be dealt with by the judge at the trial. A point had been raised 
that the plaintiff's ap was out of time, and that it had reference 
to a separate and cause of action, but the learned jadge had 
so linked the action and counterclaim together that they did not 
think they ht to bs debarred on that ground. He thought 
counsel would do well to advise their clients to see whether they 
could not settle their differences by compromise, and soavoid further 


litigation. 


THE RELATIONS BETWEEN ELECTRICITY 
AND ENGINEERING.* 


Br ВІВ WILLIAM HENRY PREEOE, k. O. B., F.R.B. 
Past-Pre ident Inst. О Е. 


Тнввв ате four great principles underlying the practical applications 
of electricity :— 

1. The establishment of a magnetic field. 

2. The establishment of an electric field. І 

9. The disturbance or undulation of the her. i 

4. The work done by the generation and maintenance of electric 
currente in material systems. ^ poro 


* Abstract of the James Forrest” lecture to the Institution of 
Oivil Engineers, delivered April 20d. „ | 
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Electricity is hanical in its effects. 16 requires matter The object of this electric working is primarily to 
io render the $5 the sateen: Ite transference is characterised manual la of the signal d А kim tolus iue ME 
by motion, chiefly und when we consider the ether, but tion to the movements outside his cabin, increased speed of workin, 


of the most known forms when considering conductors and 
sulators. It is therefore essentially a dynamical agent in the hands 
of the engineer to carry oat his duties. 

(a) The Application of Force.—EHlectricity enables the engineer to 
direct energy to great distances, and there to apply force at his will. 
Force is that which produces, or tends to produce, motion. It is the 
fanction of the engineer to utilise this motion. 

Dynamos and motors are sebject to laws and conditions so 
thoroughly well known that exactness is assured and waste reduced 

to a minimum. There is no more perfect machine than a dynamo. 
` Motors are nearly as good. Electricity as a science is fascinating to 
everyone, bot it is deeply fascinating to the engineer. 

(b) The Doing of Work.—The maintenance of an electric current 
through the conductor means the expenditure of work upon that 
conductor, and this expenditure of internal work means molecalar 
motion. In solid conductors the result is heat. It the current be 

ually increased, this motion is similarly increased. The result 
successively incandescence, white heat, fusion, and disruption. 

Joule established the law of the relations of current and heat upon 
a definite and accurate basis. 

Faraday developed the laws of elestro-chemistry with equal 
exactitade. 

Prof. J. J. Thomson bas determined the action of currents on 


gases. 

The principle of work that lies at the very root of the profession of 
the engineer enables all these operations to be m«ssured in definite 
mechanical units, ‘reducible to the common English standard, the 
foot-pound, but which the electrical engineer, with greater precision, 

refers t^ tha acientific unit ^f work—the Joule. 

(o) The Purification of Matter.—The electric current has proved to 
be a powerful agent to break up crude materials into their useful 
avd useless constituents. The electro-chemical industries of the 
world are very extensive. 

According to Prof. Borchers, the eminent electro-wetallurgist, the 
world m«nufacture of calcium carbide for the production of acetylene 
gas is utilising a power equal to 180,000 H..; thet of the alkalies and 
the combinations of chlorine for bleaching, 56 000 E P.; of aluminium, 
27,000 n P ; of copper, 11,000 H P ; of carborundum, 2,600 E. .; aud 

of gold, 455 нр. Electro-plating is one of the staple manufactures of 
Sheffield and of Birmingham. There are nearly 200 firms working at 
the former place, and over 100 at the latter. 

The decomposing bath and the arcfurnacs are revolationising many 
industries. Phosphorus is now being produced in Bagland in large 
quantities from cotundum, and aluminium from bauxite is extending 
in use and being redaced in price. The Post Office is using aluminium 
for telephone circuits, I have recommended its use on a very 
scale in the interior of Africa, where transport is so costly. We can get 
the same conductivity as with copper with half the weight, and at 
less price, and we can pat up a line telegraphically ten times better 
than of iron for less money. 

(d) The Annihilation of Space.—In wires of 


town and nation with nation. London and Paris, Paris and 
Berlin, Berlin and Vienna, speak to each other with clearness and 


distinctness in ordinary language. The scattered British Empire is 
че together. London and New Zsaland are in communication 
th each other. 


The regulation of spite] quse тал on our railways and the 


safety of passengers is s similar means. The h not 
only places the manager of the line in communication g 


distent ві . Mr. F. W. Webb (member of Oouncil) H not 
the outdoor signals themselves by electrical , but 
Во far the 


m 
The levors—about 6 inches in length —are placed 
manipulated in the same way as the levers of a mechanical frame, 
uently the signalman accustomed to the old type bas n 
to learn in the new, The levers are mechavically lockea by means 
ре locking, and they control carbon switches by w the 110- 
current is transmitted to the motors. 


Н 


electric 


Rome, the energy of the 


smal 

demands for its services are so very few. 

business in it. 
(e) Transmission of Power.—The property that an electric care 
рео converta іа сапан Into à magnetic feld, acd th: 
that the ection of a magnetic field through a condsda 
indeces an elec current ia that conductor, are prolific of may 
valuable instruments by which we transform energy into diff«wt 
intensities, and thus economise the cost of ite transmission. Te 
higher the voltage the smaller the amperage, and hence the less the 
weight of copper needed. The present practical limit of voltage 
along aerial conductors appears to be 40,000 volts В:уоой ths 
pressure the diel«ctric strength of air breake down. Higher voltaga 
are practical in insulated mains, but their expense is a ban to their 


wee. 

It is not considered atvisable to construct dynamos giving Це 
voltages than 2,500 volts, although ia many cases 5,000 voltear 
prodaced ; bat these high voltages are easily and safely converted by 
traneformers to any other higher pressures. 

Energy is aleo transformed in its continuous form by rotary co 
verters, but in this case the process is usually the reverse. Рі 
continuoas currents of 100 amperes and 3,000 volts are redsced to 
500 volts by acting аз motore to rotate generators, giving 600 
amperes, for, say, tramway working. Again, at Tivoli, 18 miles troa 
falling water there is transmitted to Boe 
in the form of alternating currents at 6,000 volts, and is there ос 
verted by rotary transformers into direct currents at lower voltage 
for battery, traction, and motive purposes. 


energy it 


reach. The waterfalls of the Highlands may work the tramway d 
Glasgow; Niagara already works those of Baltimore. 

The economy of this system for large industries is a question d 
the relative cost of the J 


— —— T — 


eot]? 
to distances at present a very limited question indeed. Whe 
is scarce and dear and water abundant, as in Bewitssrland, vett 


E Аро Әр ан. = чаа 


small indystries. It is 
* nothing "ш idle. 5 pes nix, 
econom efficiency wer 

factories and workshops electricity dol oy vag pit 
and belts, is so pronounced that the change is being in еМ] 
country with great rapidity. If it were a question of the ве 
efficiency of the two systems, the vantage of the change тий 
be so obvious; but it is shown by the horse-power-hours exptsiel 


Е ow 


rarely less than 75 per cent., while that of 
low as 25 per cent. ; заа Генч Ar 
latter that tells on the coal bill, w 

is no such waste. The motor runs when it is wanted, 
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i 
і 
: 
; 
il 


in tho 

mot marked. It is always available and it costs vai iei 

or timidity restricts its use very much. The number of "T 

are run by electric motors in different parts of tho count u ~. 

large indeed. The efficiency, handiness, and 

so marked that the practice is extending with 
у 


in different industries, owing to the secretivences of the 
manufacturer. He will not report w 
and the Press leaves him severely al м 
miser, by increasing the of output, and by reducing Aude 
as much at the disposal o the British as of the American ruin 
E EE ERE E. 

6 t 
does not hesitate to chuck obsolete plant on the srap beep i" 
dS ths Clyde and tha Tyne, and. indeed, berever РЫЙ! 

J w " 
flourishing, there we find machine ki 
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W'"ilisation of explosives in both the civil and military 
“чиг profession. Oharges are safely fired under water and blasted 
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holding up plates, and assisting in various processes. In many lar 
machine works cranes and travellers are moved by it. 57 


fans, and 


(7) Traction.—It is for traction perpose that electricity is making 
such gigantic strides. In the United Btates 555 
means has become practically universal. In the United Kingdom it 
is making rapid way, and in connection with electric lignting it is 
giving great economical results. Tne combination of the two 
systems is most effective. Iı St. Helens, in Lancashire, where 
13,435 8-0.р. lampe are connected, and a small tramway system of 
nine cars simultaneously running is at work, tbe works с sts have 
been brought down from 3:234. per unit to 0 67d. per unit. The 
price for electric light has been reduced from 64. to 4jd. per unit, 
and it will probably be lowered to 341. Tais is atter only 8j 
months’ working. Bt. Helens is an objecs lesson to all municipalities, 
especially to Glasgow, where a very false start has been made. 

El. otrio railways are also growing apace. А bold attempt is 
being made by the Metropolitan railways to work the existing 
line in such a way as not to interfere with the exis ing traffic 
or even with the permanent way. A new train of six coaches 
weighing 180 tons, having a motor car at each end weighing 
54 tons, is about to ren b:tween Earl's Oourt and High Street, 
Kensington. Esch mtor car is mounted on bogies, and each 
bogie bas two electric motors, so tust there are eignt driviag 
wheels, each bearing 675 tons. The driving wheels have dia- 
meters of 47 inches The length of the train is 240 feet. Hach 
motor is rated at 200 НР, or a total of 800 нр. for васп motor car, 
Bat tbere is a wiae margin, and we hav: aire«dy applied 950 ир, 
in starting a load of 270 tons оп the incline of 1 in 43. Electric 
traction has an immense advantage over steam traction in impress- 
ing a continuous and uniform torque or turning moment on the 
shaft, and consequently а cootiauouns and uniform effort on the trend 
of the wheel. The action of the st am locomotive is intermittent 
and the bite not continuous  H.noe such frequent slipping on 
gd rails. Agein, the maximum torque can at once be applied 

the current, and, in combination with the constant effort, it 
increases the acceleration so that a train acquires its maximum 
ре аа more quickly. We shall increase the mean speed of the 
poliran trains from 11 miles p 
Lope: the capacity of the line over 30 per cent. The stoppages 
on 


pumps, employed there to wor 
are 
lifts. 


top speed as they do on main lines. Electri 
fo start quick-r and stop more promptly. Oa tbe Metropolitan 
ериш acquired 20 miles an hour in 200 feet, and 


if we could have one platform for entry and one for exit, and one 
class only. 


ar.—A strong contingent of electrical 


| in engineers 
Ems volunteered for service in South Africa. They are all scienti- 


practical young engineers. Bicycles, field telegraphs, 
lephones, aro and glow lamps, cables, searchlights, traction 
plant will be under their care. It is strongly hoped 


t “What we may soon hear good accounts of their performances at the 


t. They are under the command of Major Crompton, a member 


OMEN the Institution and an old soldier. 


Electricity has been extensively applied to the de ment and 


m mining and demolition operations by small exploding dynamos 
Magnetic-electric machines or induction ooils acing oos high 
fenmion fuses. Oar honorary member, Sir Frederick Abel, has 


es distinguished in this direction. His fuse, com- 
posed of phosphoride and subsulphide of copper, is universally 
ued by our War Department. Time guns are thus fired at stated 


hours at different seaports by currents originating in Greenwich 
Observatory. Broadsides in battleships and guns in turrets are 
, ly discharged. Torpedoes are even directed by currents from 
the ahore. The defence of oor coasts by submarine mines and their 
explosion by currents when theenemy'sships are properly located by 
pouition-finders is the last development of the app on of elec- 
tricity to war, : 


Electrical blasting had revolutionised the operations of tunnelling 


were used to generate 
rm groups. Bach battery 


charges. 

The battleship isthe home of electricity. It controls the rudder, 
it ventilates the interior and the living space of the ship, it forces 
the draught and assists the raising of steam, it revolves the turrets, 
it trains and controls tbe fans, it handles the ammunition, it purifies 
the drinking water, it lights up the ship internally, it enables the 
captain to sweep the horizon with the brilliant rays of the search- 
light, and to communicate with his tender or with his command- 
ing шон across space independent of weather, night, season, fog 
or rain. | 

(^, Sanitation.—No branch of our profession falfils the true fanc- 
tion of tne engineer more efficiently than that which deals with 
sanitation, Pure wir, pure water, pure food, риге soil, pure dwell- 
ings, and pure bodies are the panacea for health and comfort, Eleo- 
tricity helps us very mach in attaining some of these qualities. An 
electric glow lamp does not vitiate the air. The air vitiated by our 
Іа лае сал be easily withdrawn and fresh air can be forced in by fans 
worked by electric motore. Even the air during its entrance can be 
warmed, and impurities floating in it can be sifted out of it by the 
attraction of electrification. 

Heating by Dowsiag’s luminous electric radiators is very much 
ә the increase; they consume 250 watts, which cost about 43. per 

our. 

In many post offices sealing wax is melted and kept in a liquid 
state by currents. | 

Water сап be sterilised by os me, a product of electrifisation, and 
even by the nascent oxygen, when broken up into its constituent 
elements by electric currents. | 

Bea-water thus electrolysed supplies us with chlorine, and converts 
the water into a powe:fal antiseptic, disinfectant, and d«oderiser. 
Its economy is, however, doubtful, and in consequence its adoption 
has been much restricted. | | | 


weaving; 600 hooks are controlled . The 
the pattern is under complete management. It hae- 
taken up in Glasgow, and a factory has been started there. 

The pattern on this cloth is woven directly from a photo-print of 
the ar:1st's design, mounted on a metallic sheet. The threads of the 
warp being picked up by electro-magnetic action, owing to tne figure. 
of the pat ern being cut away, and thus allowing the circuit to be 
completed by the metallic sheet. | 

The theme of the relations between electricity and engineering is 


with p rapidity. 
that I have learnt is that in the practical developments of electricity 


Smoke Nuisance.—On 19th inst, at Newoastle Police 
Court, the Newoastle-upon-T yne Blectric Sepply Oompany, Limited, 
were ‚ at the ance of the Newonstio with 
causing a nuisance at their works at Pandon Dene by their “ furnace 


chimneys a great many times. 
was caused by the extra stoking of the furnaces required to meet 
sudden and exceptional pressure, and was unavoidable. Mr. Barton 
cepi ge е таз по үү Мут ды smoke was emitted 
seemed to be very small He е company were applying 
t» Parliament for powers to remove the works from Bandon Dene to 
a district outside the rateable area of the city of Newcastle. An 
order was made for prohibiting a recurrence of the nuisance. 
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BUSINESS NOTES. 


Electrical Wares Exported. 


Wir ENDING Aram. 25тн,1899. | WI nme APRIL 24TH, 1900. 


Alexandria з 23 Value £10 Adelaide . Value £11 
" Teleg. stores : 50 Alexandria. ee Se 24 
Amsterdam T бя 75 Amsterdam - - va 50 
Bombay T 8 a oe 50 Auckland .. ii we .. 101 
Boulogne. oe - oe 51 Bombay  .. J «3 .. 836 
Buenos Ayres . 1,100 PA Teleg. mat. as ate 8з 
Calcutta .. ws - eo 3885 Buenos Ayres А7 vs ee 42 
Cape Town a ds . 164 Уз Teleg. mat. 94 
Colombo. T «e .. 138 Calcutta 2 5 oA 2,062 
Copenhagen ез a 110 $$ Teleg. wire S0 655 
Demerara .. ae es ee 18 Callao Teleg. cable 15,000 
Durban НЕЗ КЕ H Canterbury .. ig T ee 11 
a Teleg. mat. 1.716 Cape Town.. р a a 71 
Gothenburg.. va ET ae Channel Islands .. ee . 115 
Hamburg. 4 E tay 225 Chinde es vis xs s 12 
Madras bs x T . 186 Teleg. mat. ©» . 854 
Mauritius '. ee ee ao 95 Christchurch ee ee oe Е: 
Melbourne .. zs ʻe Colombo  .. РА = .. 2567 
А Teleg. mat. .. 4,421 Copenhagen. Teleg. wire se 121 
Odessa. Teleg. mat. > 828 Durban sx Vs oe .. 101 
Otago.. vx WT aia 12 Teleg. apparatus.. .. 882 
Port Elizabeth  .. 55 . . 897 East London ies 25 РЕ 75 
» Teleg. mat. m 95 Flushing. РЕ 22 22 78 
Rotterdam. Teleg. mat. „ 35 Fremantle .. es - e 25 
Shanghai <s es .. 102 v Teleg. mat. .. © 17 
Singapore .. - T ЕЯ 96 Gibraltar. 24 T “> 11 
Sydney òs se m . 22954 Hamburg ee - - 38 
Tientsin Р ie + aa 14 $i Teleg. mat. .. . 400 
Wellington .. s% z 111 Launceston.. M is ee 200 
А Teleg. mat. .. als 89 Madras és бе AR ee 181 
Yokohama .. oe es .. 180 Mauritius .. oe oe — 15 
Melbourne .. Же - "- 62 
P Teleg. mat... - 50 
Odessa. Teleg. mat. 9 80 
Ostend О si 2o 15 
Port Chalmers  .. oe oe 58 
Port Elizabeth  .. 805 . 100 
Rotterdam. Teleg. mat. . 100 
St. Vincent, Teleg. cable 163,000 
Shanghai .. se 8 . 810 
Sydney E oe 8+ . . 1,180 
Total £11,261 Total е £186,878 
Foreign Goeds Transhipped. 

Melbourne. Telephones.. Value £44 Colombo. Elect. mat. .. Value £29 
Trinidad. Elec. light apparatus #3 Hamburg. Elect. mat. .. . 100 

Total . £187 Total 


. £129 


——— 


Apology for Iafringement of Rights.—In our 
advertisement this week will be found an apology by Mesers. 
Elgood Bros., of Leicester, for baving supplied goods described by 
them as of the manufacture of Messrs. W. A. S. B mon & Oo., being 
electric light fittings which were not of Messrs. Benson’s make, but 
" of inferior quality.” 


Auction 8ale.— On May 22nd, Messrs. Edwards, Son 
and Bigwood, will sell by auction at Birmingham the lease of tbe 
manufactering premises of the Birmingham Oarbide Oompany, also 
engines, boilers, &c. See our advertisement pages to-day for details. 


An Automobile Directory.— Amongst the publications 
cf all kinds that owe their existence to the recent development of 
automobilism, the Annuaire Général de l'Automobile," a directory 
dealing with the motor car and ali the industries connected with it, 
and published every year by Mesars. Thévin & Houry, recommends 
i particularly to the attention of electricians. The 1899 edition 
contained more than 1,200 8то, and a new edition is now in 
course cf preparation, and appear next month. It will contain 
all addresses relating tothe construction, the selling, and the practical 
working of motor cars in Europe and the United States. 


Automobiles at the Agricultural Hall.—The Ex- 
hibition of Aatomobiles which closed ‘last Saturday was the most 
extensive that has yet been held in this country. Some idea of its 
extent may ba gained from the fact that the exhibitors numbered 
60 to 70, the greater part being engaged in the motor car building 
or equipping business or in the supply of accessorial parts. But 
although from the point of view of general progress the exhibition is 
encouraging, the abandance of petroleum and steam vehicles and the 
very small p on of- electrical ones brings home to one very 
forcibly how lamentably backward is the application of electricity to 
the automobile in this country. We have witnessed several of these 
Agricultural Hall motor car shows, and we rather fancy that the 
number of electric carriages was as great at the earliest exhibition 
as at that of 1900. It should be remarked that the exhibition 
which closed last week, though directed by Mr. Oordingley, was 
under the anspices of the Automobile Olub, and therefore may be 
regarded as fairly representative of the industry. Onecould not fail to 
noticean improvement in the design and general appearance of tbe later 
vehicles, wbich it is very satisfactory to record, for the uncomeliness 
of the motor car has up to the present brought it to be regarded as a 
"one-horse" affair. There were several firms with exhibits of dry 
batteries and for electrical ignition purposes, electric head and 
side lights. Peto & Radford had a stand devoted to these ; 
Le Oarbone showed the “Sans Pareil” cells, and the "Meyra " 
Electric Company exhibited the Meyra” dry batteries. The Hart 
. Accumulator Oompany, Limited, had an excellent showing of their 
batteries at the hall entrance. Among the exhibitors of electro- 
mobiles were Messrs. Shippey Bros, who showed the Canadian 
vebicles on ће Still“ system; Mr. Oppermann, who exhibited the 
" Lucania" electric dog cart; Headland’s Battery Oompany ; the 


Joel Eng Oom ; the Electrical Undertakings, Limited, 
and others. The ablo 1 interest taken in these exhibitions has in 


considerably, in fact they are becoming quite popular. 
Bankruptcy Proceedings.—In re E. Bates, electrician, 
Warrington: First meeting, May 2ad ; public examination, May 98%, 
both at Manchester. 
Liquidations.—The “Perfect” Aro Lamp and Ao 
sories Company, Limited, of Westminster, is winding up voluntarily, 


with Mr. 8 H. Lee as liquidator. : 

Oreditors of Outtriss, Wallis & Oo. must send of debts, 
&c., to the liquidator (Mr. J. W. Olose, G Street Ohambm, 
Leeds) by June 6th. 


Books Received.—“ Power Transmitted by Electricity,” 
by Philip Atkinson. London: Orosby Lockwood & Bon. 74 61. 

“ Traité élémentaire d'Electricitó" by R. Oolson. Paris: Gauthier 
Villars. 3 fr. 75 с. К. 

Journal of ths Institution of Electrical Engineers, No. 144. London: 
E. & Е. М. Spon, Limited. 3s. 6d. 


Catalogues and Lists.—The British Westinghouse 


Electric and Manufacturing Company has issued its Circular No. 
1,025 entitled “ Alternating Current Motors—for 50 and 10 


volt circuits.” The company has also reprinted in pam form 
from the ErzOTBICAL Ran, а copy of the Presidential dre d 


cop 
Prof. В. P. Thompson to the Institution of Electrical Engineen. 
The title of the pamphlet is Present Electrical Tendencies.” б 
cular No. 1,024 of the British Westinghouse Oompany is entitled 
Direct Ourrent Switchboards, Type 7, 110 to 250 volta" It is fally 
illustrated with diagrams. Oiro No. 1,026 with "Oo 
pensators for А.О. Circuits.” 

The British Steam Specialities, Limited, have brought oat their 
catalogue No. 1, in which they describe their modern a used 
in the steam heating trade. The company has secured the rights to 
manufacture in this country the Kieley and Mueller and other goods 
which have found favour in heating circles in the United States aud 
Oanada. A glance through the list shows reducing valves, steam traps, 
water pressare regulators, grease extractors, damper 
temperature controllers, feed water heater, relief and drain valve. 
There are several pages of serviceable information in tabalated sod 
ке! гопа for the benefit of steam users, at the end of the 
pamphle | 

From Husson's Safety Acetylene Syndicate of Victoria Btreet, we 
have received a catalogue of the Husson's safety acetylene generate. 
Notes on the generation of acetylene, and the efficiency and cost d 
working, preface illustrations and details of the generators, bolden, 
and purifiers and the accessorial fittings. A sectional view shows the 
general principle of the plant. 

Charge of Incendiarism at Silvertown.—At th 
West Ham Police Oourt on 21st inst, Ohristian Maddock, 30, sa 
electrical wiremen, of Silvertown, was charged with unlawfully sod 
M ME to set fire to a bend ам contents si 
Factory d, Silvertown, the property of the India-Rabbsr si 
Gutta-Percha Works, Limited, with intent to set it on fre. —Mr. F. 
Stern, who prosecuted, said the prisoner had been employed at the 
Silvertown Indis-Rubber and Gatta-Percha Works for about fou 


conflagratjon. 
12 months at the works, but though, of course, it could not 
gested that the prisoner knew ARCADE set them, ia vie 


2 
RE 
ЕЗ 


charge it would be noticed as а remarkable fact. May, of 77, 
Cleaver Road, Custom House, а pattern storekeeper at tbe vun 
said that on Friday afternoon soon after two o'clock he was in th 

room—an apartment 41 feet by 133 feet, in which were stored 


R 
А 
gk 


about 18,000 patterns, all of wood. The priso 
if the witness had seen his 
talking, his conversation including 
Telegraph Works, which broke out on Good Friday night. 
he was the first man there with the firemen, that he assisted 
putting ont the fire, that he had saved some rubber, 
turned off the gas. The witness was called 
the prisoner left the room with him. The witness 
to the room in about half an hour, and the prions 
five minutes later. The witness concealed himself, and 
prisoner walk round to where they had previously 
tool up le —the shape of a flower pot saucer, and 
gw 
of the box and then went out. The witness found that the 
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works, said that the prisoner was under his orders, and bad 
business in the pattern room on Friday. After he had been 
the witness saw tho box produced on the floor. It was 
wards, and on lifting it ho found a candle stack in a bit 


was ready for lighting, and a piece of the wax was lying close 07. 
The bottle con irit wae a glass beer bottle, and is wa 
kept in its 3 1 wood, used М 


prisoner's boy at the works, said that about mid-day on Frida us 
prisoner sent him to the store for some methylated Ж 
waste. о Ков азов а pint of the spirit and about 4 lb. ot ioa wai 
After some further evidence the police asked for a 


granted. 
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- Electric Fans in Calcutta.— Indian Engineering has 
the following paragraph: — This devios has come to stay in Calcatta. 
The demand for fans has been so great that the supply is totally 
inadequate to meet calls. The fans that have been installed are 
American, but in a few years, we may presage, England will wake 
up and begin making them." 


Electric Lamp Manufacture in Spain.—A company 
has just been formed in Brussels, with a capital of £40,000, and the 
title La Sociedad Fabrica Nacional de Lamparas Electricas de Incan- 
descencia, to manufacture incandescent lamps in Spain. 


Engineers’ W on the North - East Coast.—We 
read in the Times t the representatives of the Amalgamated 
Society of Engineers on the north-east ceast have addressed a letter 


to the Engineering and Shipbuilders’ Employers’ Association asking 
that the application for an advance of wages, which a few weeks ago 
the masters said they could not con , should be reconsidered. 
The members of the United Kingdom Society of Amalgamated Smiths 
and Strikers employed in shipyards on the Tyne, who asked that, 
from Saturday last, the wages of smiths should be advanced 10 per 
cent., on time rates, and 7j per cent. on piece rates, and the wages of 
strikers 10 per cont. on time rates, have been informed that their 
request cannot be granted. 


Fire.—Last Saturday a small fire occurred at the Endell 
Street premises of Messrs. J. H. Heathman & Oo., but they being 


in fire extinguishing appliances every precaution had 


been taken and the damage was very slight in 


For 8ale.—The Newport on.) Co tion has an 
amount of disused plant boc male: (Мов) r 


Heathman's Ladders.—Two telescopic tower wagons for 
Blackburn, one for Darwen, five for Poplar street lighting, two for 
Kensington street lighting, and one for the Paddington Vestry 
G are among recent orders received by Messrs. Heathman and 


Municipal Electrical Association —The Huddersfield 
Corporation has agreed to allow the Municipal Electrical Association 
the use of the Town Hall for its annual convention in June. 


Parliamentary .Bills.—Notice appears in the London 
Gazetle of a petition by the promoters of the North olitan 
Electric Power Supply Bill for additional provision to authorise the 
com purchase of lands at Enfield for the construction of a 
generating station. 


The Parsons Turbine.—We see in the German and 
Bwiss ps a notice to the effect that the firm of Messts. Brown, 
Bo rie & Oo. and the Parsons’ Foreign Patents Company, Limited, 
have entered into a contract for the manufacture and sale, for 
electrical purposes, of the well-known Parsons steam turbine in the 
following countries:—France, Germany, Russia, Switzerland and 
Italy, and simultaneously the official registration of the company 
constituted to carry out this business has appeared in the Zarich 
Government Gazette. The style of the company is Aktien-Gesellschaft 
füt Dampf-Turbinen System Brown-Boveri-Parsons, with ite head 
office at Baden, Switzsrland. This 
important in view of the 
on the Continent as man 
extraordinarily efficient results obtained from some plants now oon- 
structed at the Heaton Works for the Continent, have, no doubt, been 


Rimington’s Maximum Demand Indicater. — The 
indicator which we illustrate herewith has been specially devised to 
work in conjanction with the Bastian ampere-hour meter. To this 
end, the stopper, г, fig. 1, of the meter is made perfectly gas-tight, 
and the gases resulting from the decomposition of the electrolyte in 
the meter are led by a tubs x, into the U-tube 4 a’, which is filled with 
coloured liquid up to the level shown in the figure. Tne branch tube 
в is closed at the upper end by а porous plug o, through which the 


gas generated in the meter must escape. The rate at which 
the ри passes through the plug is proportional to the pressure 
of the gas, while the rate at which the gas is given off is 
proportional to the current flowing through the meter; as these two 
rates must eventually become oqual for a steady current, it is evident 
that the pressure of the gas must bear a definite proportion to the 
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current. The column of liquid in А consequently falls, while that in 
4 rises and overflows through D into the trap в in front of the scale, 
the amount of overflow affording a permanent indication of the 
maximum steady current that has passed through the meter. 
The free end of 4 is closed by a plug d, whose porum is regulated 
by the length of time lag required to avoid penalising the ocon- 
sumer for a transitory excess current. To re-set the instrument, the 
rubber tube, 7, is detached from the nozsle, E, and x is raised so as 
to allow the liquid to flow back into a. The tubes 2 and и are then 
replaced and the instrument is ready for the next registration. The 
simplicity of the device is as striking as the ingenuity of its con- 
ception, and the cost of mauufacture is very moderate. The uni- 
formity of the demand scale, and the fact that no power is wasted 


- in the indicator, are also good features. Tho instrument is made by 


the Bastian Meter Company, Limited, Kentish Town. 


Theft.—At the Hull City Sessions on 20th inst. two men, 
named Elwee and Monkman, were sentenced to a term of imprison - 
ment for stealing a quantity of electric light fittings from Messrs. 
Reames, Wokes & Oo. 


Trade Announcement. — Mr. S. W. Oattriss has 
opened an office at Prudential Baildings, Park Row, Leeds, where he 
will practice as an electrical and scientific ex На been 
requested by friends to continue the supply of the specialities in 
electro-motors of the firm of Oattries, W & Oo., Limited (i^ 


` liquidation), he has made arrangements to continue their manufac- 


ture. Me. Cuttriss claims a lengthened experience of the electrical 
trade, and familiarity with electric lighting, the transmission of power 
in factories, &. 
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Wells Lights and the War.—We understand that 
Mesers. A. О. Wells & Oo. have just shipped out to Bt. Helena for the 
Government 30 of their“ Wells Lights,” which are to be used for the 
purpose of lighting up the enclosures in wbich the Boer prisoners are 
encl Wells lampe are also ussd for the same purpose at Cape 
Town, and they are rendering pe service in way construo- 
tion in South Africa, as well as having been fitted to all the siege 


` 


ELECTRIO LIGHT AND POWER NOTES. 


Brighton.—At a recent meeting of the Council the 
following report was presented :—The Lighting Committee report 
that since the meeting of the Oouncil on April 5th they have 
ferther considered what arrangement it ie advisable to make with a 
view to retaining Mr. Wright's services as manager 
tion electricity undertaking, and have consulted Mr. Wright on the 
question, The Oommittee beg to recommend that Mr. Wright be 
retained as consulting engineer and manager, and remain responsible 
for the whole management of the undertaking, at a saiary of £600 per 
annum. Mr. Wright will bind himself to the Corporation to remain 
on these tarms for five years, but the appointment will be determin- 
able by the Corpora ion on three months’ notice. Mr. Wright under- 
takes that during hie absence from England at any time, he will, at 
his own cost, appoint a daly qualifi-d electric. and civil engineer to 
act for him in case of emergency. The Committee further recommend 
that, in view of the probability of Mr. Wright being absent from 
Brighton for more or less lengthened periods from time to time, a 
resident manager be appointed, who shall be subject to Mr. Wright's 
control and direction, and that an advertisement be issued for appli- 
cations from candidates for the appointment, and requiring candidates 
to state their qaalifications and salary required. After sóme discus- 
sion the report was adopted. 


Card.ff.—The Electric Committee met last week to con- 
sider applications for the position of mains superintendent. Nine- 
teen candidates responded to the advertisement, and the committee 
reduoed thie number to three. The tion carries a commencing 
salary of £150 a year. The three candidates chosen to appear b-fore 
the committee on May 3rd for бла] selection were:—Mr. E. Jones, 
the deputy to the ex-superintendent, who has been doing tbe work 
satisfactorily for some weeks, according to the electrical engineer; 
Mr. H. D. B. How, London; and Mr. W. H. Illingworth, Halifax. 


Cheadle.—The Urban District Council bas secured the 
5 се а poety a pornn жее empowe = Council 

arrange for a su of electri m Btockport decides 
against providing an installation of iis own. 

Ebbw Vale.—The District Council has resolved to apply 
for powers to supply electricity in the district. 


Ediaburgh.—At a meeting of the Electric Light Com- 
mittee of the Edinburgh Town О uncil last week, it was reported 
that in the preceding week there had been applications for 4,500 new 
lampe, or their equivalents, including 14 motors. 


the con- 


iting 
bimseif from the денип of the Electric Lighting Oommittee has 
the Vestry. 


supervision plans, specifications, and the 
electric lighting to be carried out.” 

Garston.—The Urban District Council notifies in the 
London Gazette its intention to transfer its provisional order to the 
Garaton and District Electric Bapply Company, Limited. 


Germany.—Work is about to be commenced on the 
establishment of a mutiicipal central station in the town of Karis- 
ruhe. The boffer room is to be equipped with six water-tabe 

Grays.—Mr. Preece, electrical engineer, has been 
instructed by the Grays Urban District Oouncil to the 

in order to invite tenders for the installation of the 
electric light, the Council having received the sanction of the Local 
Government Board to borrow £12,000 for eleotrio lighting purposes. 


Javerness.—Owing to a hitch in the settlement of the 
electric lighting conteaets, the Town Oouncil has rescinded its former 
resolution accepting the Brush Company's tender, and Las reopened 
the whole question. 


Italy.—La Società Elettro-Chemica di Pont St. Martin 
has secured the right to a concession granted for the utilisation of the 
water-power of the Dora-Baltea at Pont St. Martin (Piedmont). It 
is stated that 3,000 н.р. will be available. 


Keynssham.— The District Council has асое the 
tender of the Keynsham Electric Works for the lighting of the town. 
Londom.—HaxPsTEAD.— The Vestry last week received 
a letter from the clerk of the London Ooanty Oouncil, stating that 
the Oouncil bad considered the Vestry’s application for a loan of 
£97,178 for electric lighting purposes, and was only able at 
to sanction the borrowing a £90,740, and that, as the Vestry had 


of the Corpora- - 


elected to the repayment of the whole of the initial cost o 
the installation over 42 years, the Council would decline to give in 


td сай scp Ше ЫА 
wo 
alco dating shat ported out of a sinking fund d ta 


renewals req 

maintenance accounts. .. 
Nawmcrox.—The V bas resolved to increase the nunber d 

glow lamps for street lighting by over 200 additional points. 
POPLAR.—4A conference of from W 

a асо зе зас T Aer соке e 

Oharing Oross Birand Electric Supply Co- 
poration's Bill now before Parliament. 


to carry on the erection of the electricity works, the loan to be repay- 
able in 42 years by equal annual instalments, with interest at the rate 
of 3j per cent. per annum, on the understanding that during tà 
currency of the loan renewals shall be paid for ont of a sinking feni, 
and shall constitute a maintenance charge on the undertaking. 
East Exp.—A few weeks ago a deputation from the Vestrie ot 
Mile Bod О d Town and 8t. in- the- Bast and the Limehouse 
District B. ard of Works waited on the Board of Trade in of 
their applications for a provisional order to light their by 
electricity. A reply has now been received that subject to от 
firmation by Parliament their applications will be granted and thsts 
scheme will bs prepared, on the formation of tbe new borosgh d 
Stepney, by which the Woitechapel installation will be extended » 
as to »upply the whole of the area of the new mubicipality. 
Exvacraio Licht FArLURES.—At Marylebone, the Met&ropilii 
El-ctrio Supply Oompany, Limited, came before Mr. Piowoen а 
Tuesday to answer six аб] отпей summonses, issued at the ins 100 
of the Marrisb юа Vestry and the Marylebone Board of Gaudia 
for, in the month of D.oember, default in the supply of ce 
trical energy. defended. Wea 


and March, there had been 14 occasions on which the company he 


failed in its supply. | 
Evidence hs been given by Mr. T. G. Bacon, electrical is 
spector to the Vestry, and Mr. B. R. Todd, the company's engineer, 
He. Plowden said he thought the explanation as to the failure thi 
exculpated the company. On the ori sammon-es the com 


year ginal 
pany would have to pay бе. for each date (total £1 62) with 10 
ineas costs. 


ga 
At Southwark Court before Mr. P. Taylor, the London Electri 


Supply Corporation, Limited, were summoned on Tuesday, at tà 
instance of the LO. O., for failing to maintain a proper supply d 
соо light to va ре as кы раница 
dates in January and February. : appeared for the бою, 
“ырш i M 
А manager, having given ence, 

Mr. Paul Taylor said that not the slightest evidence bad been ivi 
to show négligence on the part of the company. On the whl 
evidence he had come to the conclusion that he must dismiss th 


Mr. Bailhacbe admitted the failure to supply on certain dates 
Mr. Bain, the manager, gave evidence of the difficulties the com 
у bad laboured under through the failure of contractors to mf 

to time, as well as through explosions of tubes, which pecs 
tated the withdrawal from uss of five or six boilers. The ool 
had also been a cause of difficulty. 

Mr. Kennedy said he would give his decision on May 4th. 


Nuneaton and Chilvers Coton.—The Local 
e de V 

Oouncil's application for permission to contract 
£16,000 for the разна of the Naneaton Electric 
undertaking, they were not satisfied that the 
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involve a charge upon the rates Bat Н the Council, after futi 
6 the opinion that the purchase was М т 
in the interests di the the B would not refss 
sanction. the loan, provided the Oouncil undertook to conni 0 
expert аз to future works, and be guided by his advice. Б 
decided to inform the Local ent Board that the n 


Oidham.—A ogion occurred in an electric 00000 
on Friday last, blowing ск length of pavement, be! 
injuring no one. 3 


2d 


Perth.—Last Friday Sheriff Sym held an ing 
behalf of the Secretary for Sootiand as to the provisional 
which had bsen applied for by the Perth Oommissioners for 
borrow £50,000 in connection with the g 


Light Committee and Mr. Hawtayne gave evidence in fs 
electric lighting application, which was not opposed. 
(Continued on page 707.) 


Н 
R 
a 


‘ia handling the 


Vol 46 No. 1,170 Арап, 27. 1900.] 


THE ELECTRICAL REVIEW. 


699 


THE EQUIPMENT OF THE ELECTRICAL 
ENGINEERS R.E. VOLUNTEER CORPS. 


Wr reproduoé herewith photographs taken a few days 
before sailing, of the first detachment of the above corps, 
and of ite t and estee med commander, Major Crompton, 
in his regimental khaki uniform, together with a selection 
from a number of views illustrative of the apparatus taken 
ont to South Africa by the Electrical Volunteers. 

TRACTION ENGINES, 

A good illustration of one of the engines taken ont is 
shown in fig. 8. 

Burrell's special single-crank compound engines were the 
first two to sail; they were arranged to be of a specially 
light build, weighing only 
8—9 tons, whilst indicating 
18 HP. 

One of the special features 
of these engines was the 
arrangement of the two 
cylinders, one above the 
other, the two piston rods 
working on a single cross- 
head, to the centre of which 
the connecting was 
doe 

e engines were capable 
of drawing losds of hone 12 
tons each, and it was found 
that they could travel on an 
average road for about 6 miles 
with the water carried on the 
engine. 

For stationary work the 
water consumption worked 
out at about 32 lbs. hour 
per E.H P. developed, which 
is not a bad result to obtain 
from an engine of this type, 
though it was anticipated 
that after a little experience 
engines, 
the water consumption would 
go down to about' 28 lbs. 
per hour. | 

The last engine shipped of 
the same make was arran 
for partial condensation, with 
a view of further economising 


the water. 
To enable the engine to 


ran for longer periods, one 
wagon was used exclusively 


for ing additional water 
and fuel, ы | 


№ As the ooal con- 
sumption, it was found that 
under ordinary oonditions of 
working between 6 and 8 owt. 
of coal was consumed per 8 
hours day. 

It was found advisable to 
fit special spring arrange- 
ments to the front of the 
engines, to minimise the jolts 
transmitted to the dynamo— 
which was fixed on the bracket shown on the front of the 
engine, and was belt-driven off one of the engine pulleys. 

The dynamos were of the multipolar semi-enolosed type, 
manufactured by Messrs. Laurence, Scott & Oo., and Messrs. 
Brace Peebles, and were designed for 110 volts, 80— 
100 — 750 revolutions per minute. 

F aliy, the engines, when coupe, were entirely roofed 
over, by means of waterproof covers dropped from the 


top (not shown in illustration) they were completely - 
E ) they pletely 


7 PROJECTORS. о d 
These have had te be specially designed, and with the 
exception of the barrel, almost everything is novel. The 


MAJOR CROMPTON. 


gun-metal bases revolve in ball-run turn-tables, in the centre 

of which a degree circle is fixed, with a movable pointer 

to facilitate synchronising the projectors at a distance. 

In this way, if a number of projectors were in position 
some distance apart, and it was necessary to move their 
beams simultaneously through the same angle, they would 
all receive instructions to set their pointers to the same 
angle on the dial, so that one command by telephone would 
be correct for them all. The projectors are fitted on special 
steel traile, similar to gun-carriages, but fitted with springs. 
These trails are mounted on wheels from the Royal Arsenal, 
which ensures their being interchangeable with other wheels 
in the fi-ld. 

The projectors may be detached from their carriages, and 
cau then be used ав stationary projectors on the ground, 

their four feet being each 

separately adjustable (ог 
height. 

The mirrors, glasses, and 

. divergers are mounted in 
aluminium.; whilst the Ooles 
reflectors are of deposited 
copper faced with silver, with 
a thin coat of palladium to 
prevent tarnishing. 

It has been found necessary 
to entirely remodel the lamp 
mechanism, the pattern service 
lamp being far too heavy and 
clamsy.; also, it was feared 
that the usual arc-striking 
arrangement would be ham- 
mered to pieces by the 
vibration of the moving carbou 
when the lamp is travelling 
about. The new lamp is 
arranged to lock the movable 
carbon holder in position, after 
the arc is struck, the feeding 
movement being carried out by 
the shunt ooil acting on the 
other carbon. ; 

. . Ав а drop of 52 volts can 
be allow between the 
dynamo and the arc, the 
searchlighta may be situated’ 
a mile or more away from 
each traction engine. 

In working the projectors 
the elevating motion is actuated 
by means of a worm, and is con- 
sequently slow in operation ; 
on tke other hand, the hori- 
zontal motion, which has to be 
worked quickly for signalling 


T is pulled round by 
han P | 


Accuracy is naturally not 
of so great importance in 
the horizontal as in the 
vertical motions. | 

The projectors on their trails 
can be jaa either by traction 
engines, by mules, or by hand, 
and for this latter purpose drag 
hooks have been arranged on 
the end of the axle, so that the 
an be hauled along like an ordinary gun. A draw hook is fix 
for pulling а second projector along, and when travelling the 
projector is usually attached to ite limber in front. 

A powerful screw brake is fitted, which can bs worked 
from the hindermost end when отеле | 

е 


Provision ів made for attaching to jector trail an 
ammeter, voltmeter, and main switch, the latter being 


normally fixed to the trail. Provision has, however, been 
made for fising them at either end, the ammeter and volt- 


meter being suspended, whilst holes have been drilled for 


attaching the main switch. The projector i were 

made by Messrs. Thorneycroft, whilst: the design and the 

manufacture of the projectors and projector lamps was under- 

taken by Messrs. Crompton & (Oo. PR. S 
G 
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Fig. 4 shows very clearly the projector mounted on its 
trail The instruments are also shown hung in position, 
whilst in the centre i8 Captain L'oyd, R.E , with his hand on 
the main switch. 
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engine, by using a pole, or for being pulled by hand with ropes, 
Behind, a flap door was fitted, by lowering which the inside 
of the box, thoroughly lined with felt, was exposed. The 
inside of this box was fitted up with shelves, and arranged 


72 
2 


w 


Z = . 


——— 


A GROUP OF THE ELECTRICAL ENGINEERS VOLUNTEER CORPS, SAILED FOR SOUTH AFRICA MaRcH 16TH, 


On the right hand side is shown the limber, and on the 
top the adjustable resistance, which is referred to elsewhere. 
LIMBERS, 


The limbers consisted of wooden boxes lined with steel, 
whilst the underframes were built up of angle iron. 


Add 


Fic, 3.—BuRRELUL's TRACTION ENGINE. 


They were mounted on springs, the axles and wheels being 
made interchangeable {with those of the projector carriage. 
They were arranged for draught with mules or traction 


to carry two proves lamps, two mounted mirror, one 
plane glass and one diverger. 

A box was further fitted underneath the seat, access to 
which could be obtained by lifting the seat, and in which 
carbons, tools, drag roper, ammeter and voltmeter were kept. 

The driver's вза was arranged to accommodate two 
persone, and from it a screw brake 
could be brought into operation. 

On the roof itself a variable 
resistance in its own box was 
carried, and this resistance 
could be worked either in this 
position or it could be taken 
* and used on the кик... 

n ing, attention mig 
be aa to the extremely 
suitable design of a resistance 
of this description for rough 
work. It consisted of short 
lengths of solid wire fixed rigidly 
between asbestos clamps, thus 
running little risk of short 
circuiting when the wire became 
heated and expanded—a trouble 
frequently met with when coils 
of wire are used. 

The limbera were made by 
the Gloucester Wagon Company. 


PORTABLE CABLE DRUMS. 


The cable carriages were 
arranged to carry three drums 
on each, the centre drum being 
somewhat larger than the other 
two. 

About 200 yards of cable 
could be carried on each drum, 
the cable being capable of trans- 
mitting about 100 amperes. It was chiefly concentric, 
with the outer conductor bare, and braided to prevent 
its unwinding should one section become damaged. 
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All fittings, such as ammeter, switch, &c., contrary to the 
usual practice, would be arranged on the outer or earthed 
wire, which would enable one to do any coupling up without 
fear of shock. 

Each drum was prevented from turning at will by means 
of a brake, whilst the cable was wound up by hand after use. 

The wheels and sxles were here again interchangeable 
with those used for the projeotors. 

The drums could be pulled in either direction, either 
by means of a traction engine or by hand; when drawn 
by hand ash handles could be fitted in. 

In fig. 5 is shown the portable cable drum, with an 
ash handle in position, ready for being hauled by hand. 

TELEPHONES. 

To facilitate communication 20 cycles have been taken 
out, some with 8-inch, others with 9-inch cranks. Six of these 
cycles were fitted with spindles over the back wheel, to 
which were attached 
two light cable 
drums, each holding 
nearly 2 miles of fine 
bare copper wire. 

A cyclist can pay 
this wire out whilst 
riding along as fast 
as he can go, say, 
from 8 to 15 miles 
per hour. 

Small brakes witt- 
out much friction 
were fitted on these 
drums to keep the 
wire from over- 
running. 

The wire was bare, 
whilst the earth was 
used as the return 
circuit, and it was 
found that even on 
wet ground опе 
could telephone up 
to 3 or 4 miles with 
the wire trodden in 
the ground, and even 
broken. 

To pick up the wire a handle was attached to the drum, 
and the cyclist wheeled the bicycle forward with one hand 
and wound with the other, the wire being led over a guide 
on the handle bar 
and thence to the 
drum. It was found 
that the wire could 
bə picked up in this 
way as fast as the 
cyclist could walk, 
вау, 4 miles per hour. 

In the event of the 
wire being badly 
damaged it would be 
left on the ground, 
as, being light, any 
quantity of spare 
could be carried. 

The telephones 
themselves were 
carried on the back 
of the cyclist, and 
were Sa the ung 
cava attern ; the 
could hive be — 
for speaking  pur- 
poses or the signal 
might consist of the 
“buzzer” being 
used on а high resist- 
ance or leaky surface. 

These instruments are fitted with a third terminal through 
a condenser, which enables one to tap an enemy’s wire and 
hear all that is going on by just laying a wire from this third 
terminal across the telephone wire, and without in any way 
interrupting the conversation. 


Fic. 4.—PROJECTOR MOUNTED ON TRAIL, WITH LIMBER. 


Fic. 5.—PoRTABLE CABLE DRUM, 


In the same way а commanding officer can listen to any 
instructions being given by his subordinates. 

In fig. 6 is seen a sapper in the act of using his field tele- 
phone. The drums mounted over the back wheel of the 
cycle are clearly seen, and from this picture it will be easily 
understood how simple it is to lay the telephone wires. 

As many of our readers have, doubtless, friends in this 
corps at the front, we might point out that Mr. F. Spalding, 

hotographer, of Chelmsford, has taken a complete series, 
including photos of nearly all the individual members of the 


corps. 


GAS OR ELECTRICITY FOR HEATING, 
LIGHTING AND POWER. 


Охрев this title there appears in Cassier's Magazine this 
month a short article by Mr. A. D. Adams. It is a subject 
upon which volumes 
might be written 
without fear of ex- 
hausting the aspects 
from which it might 
ba viewed, but ^ 
Adams, in four pages, 
arrives at these con- 
clusions :— 

l. *The great 
bulk of the heating 
derived from public 
supply should be 
effected by gas. 

2. “ Power in small 
units is best distri- 
bated electrically, 
but for large units 
gas is more suitable. 

8. “For the pur- 
poses of illumination, 
electric energy is 
much superior to gas 
from ei point of 
view, and may be 
expected to generally 
supersede it for that 


| purpose. 

The facts presented in the paper which, in the author's 
opinion, warrant these conclusions, are briefly as follows: — 

The efficiency of a boiler plant is taken at 80 per cent., 
that of the steam 
engine at 15 per 
cent., and that of 
the dynamo at 90 
per cent, the com- 
bined є сіерсу being 
80 x 15 x 90 or 
10:8 percent. It is 
then pointed out that 
water gas has a 
calorific value of 750 
heat units, and con- 
tains about 75 per 
cent. of the heat 
energy of the fuels 
(coal and p:troleum) 
used in its produc- 
tion, and therefore it 
appears that seven 
times more fuel 
(75 — 108) is re- 
quired to deliver a 
unit of energy in 
the form of elec- 
tricity than would 
be the case if 
gas were used. 
This seems to give 
gas во overwhelming a start that electricity “ must 
present some decided gain in application to warrant its 
extended use.” The author then characterises electric 
heaters as being among the very few devices that have 
a perfect efficiency, but states that owing to the very 
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low efficiency found for the production of electric energy, its 
extended application to general heating is prohibited. But 
why во much circumlocution ? It is quite evident that even 


100 per cent. efficiency for a heater could not make 10'8 


per cent. heat energy any greater, but as a matter of fact no 
such heater has as yet been discovered applicable to any 
purpose other than heating air, and surely the circumstances in 
which one would be driven to burn coal under a boiler or in 
а gas producer, and turn the energy liberated into mechanical 
and electrical energy merely for the purpose of frittering the 
electrical energy away in a resistance producing heat, must 
be very few and far between. For any other purposes except 
air heating the efficiency of the electric heater is lamentably 
low, and from the point of view of cost, no one would heat 
by electricity unless he got his energy at a price for which 
it would be absolutely impossible to supply it at a profit. 
There can be no doubt that for certain purposes, such as car 
heating, where the car is driven by electricity, the immense 
advantage of heating without combustion at the point where 
the heat is given off is so overwhelming that it quite out- 
weighs the extra cost. On all electric roads the heating of 
the carriages by electricity should be compulsory. 

. Similar argaments are advanced with regard to the prc- 
duction of power. It is stated that while steam engines have 
an absolute efficiency of 15 per cent. and gas engines of 25 per 
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Fic. 6.--SaAPPER USING FIELD TELEPHONE; BICYCLE FITTED WITH 
CABLE DRUMS FOR LAYING TELEPHONE WIRE. 


cent., the electric motor turns 90 per cent. of the energy sup- 
plied to it into work. This is quite true, but you do not 
pick up electricity like lamps of coal—the comparison is 
not made from a common basis. However, it is pointed out 
that even with 90 per cent. efficiency the production of 
power by electricity is sadly below that produced by a gas 
engine, hence conclusion No. 2 is arrived at, and the electric 
motor, except for emall powers, makes an inglorious exit. 
The question of illumination by electricity and gas is 
dealt with summarily. A gas burner consuming 5 cubic 
feet per hour of gas having a calorific value of 700 Th.U. 
is assumed to yield 18 С P., whereas the electric arc lamp 
is credited with only 1 candle per watt. The gas flame, 
therefore, consumer — = 5 — 194 heat units per candle, 
and the arc lamp 1 x 3:4 = 8:4 heat units per candle. 


Thus the arc lamp is P or 57 times better than the gas 


flame on the score of producing light. 

It is hardly necessary to point out to our readers that 
these figures do not accurately, or even fairly, state the case. 
Most buyers would very soon return an arc lamp that did 
not give more than 1 candle per watt, and, on the contrary, 


the gas burner that would yield 18 candles 5 cubic feet 
of gas burnt per hour would rapidly make the fortune of its 


inventor. Again, 700 Th.U. per cubic foot is a high figure 
for the thermal value of a cubic foot of ordinary town gas, 
and while in the future we may have а 20-c P. carburetted 
water-gas supplied in the place of the present mixture, we 
have not arrived there yet. The subject of the relative cost 
of light production by electricity and gas in various forms 
has been dealt with in our columns during the past few 
weeks, and we need not, therefore, enlarge upon it here. 

It is dangerous to generalise from insufficient data, and 
while on broad—very broad—principles we can find no 
fault with the conclusions arrived at ia the article in ques- 
tion, there exist so endless a variety of conditions under 
which power may b» produced and utilised, that the question, 
for instance, of the limiting conditions of the economy of 
using small electric motors is one which cannot possibly be 
answered in a few words. 

This latter subject in particular is of the greatest import- 
ance, for there can be no doubt that the advantage of sub- 
division of power in factories is only just beginning to be 
realised, and has an immense future. 


Manufacturers’ Sizes.—We have heard a good deal of 
late from the manufacturers' side about the hard and fast 
specifications of engineers and the expense of working up to 
them because standard patterns could not be used. We have 
believed, and still believe, that there isa good deal to be said 
on this point. At the same time, the other side claims 
attention. We are informed by an engineer who was of 
opinion that manufacturers’ patterns should, if possible, b: 
made use of, that he recently prepared specifications with these 
points in view. The specifications were open, and left 
makers free to state their own dimensions. There was 
nothing in the specification that was not a regular 
article of manufacture in the trade. Many firms 
were invited to the feast and they all with one accord began 
to make excuse. Some averred that the leading dimensions 
which were suggested, but specially stated not to be impera- 
tive, were absolutely aedis They coincided, as a matter 
of fact, with catalogue sizes. Others stated that they were 
too large for them to undertake, though they had previously 
undertaken larger work. One firm went so far as to ask for 
a hard and fast fully dimensioned drawing, when they would 
then quote, and generally the replies were not at all satis- 
factory. Our informant is of opinion that contractors are 
often not prepared to submit prices to their own designs, 
because they have no decent designs, and rely on engineera 
to furnish them. He is naturally disappointed at the resulta, 
and surprised at the attitude of the majority of contractors. 


Automobiles for ihe U.S. Army.—Onae of the innova- 
tions in military transportation which was brought about 
and developed largely through the American war with Spain 
is the use of the automobile. The signal corps of the 
American army has recently, says a New York exchange, 
been supplied with electric automobile wagons for use in the 
Philippines. These wagons are of two kinds, one to carry 
the instruments and material and the other to carry the 
personnel. The first is built like a covered ambulance, with 
rubber-tired wheele, and contains a storage battery capable 
of running the vehicle for 80 hours on one charge when 
carrying 1,500 lbs. of load. There are two 3}-H P. motors, 


one in each rear wheel. The maximum speed is about 10. 


miles an hour. The other wagon is constructed like a high 
cart, and is in other respects similar to the first. Both 
wagons are fitted with electric side lights, and the first also 
has electric lights in the interior. Other military ad 
tions of the automobile have been considered by the military 
world, but this is the first actual introduction. 
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DUBLIN ELECTRIO TRAMWAYS. 


(Continued from page 6638.) 
THE illustration of a complete generating set which we give 
below shows clearly the general arrangement of the engines. 
The large trunk seen below the upper platform is a multi- 
tubular reheater receiver, heated with live steam. There are 
two eccentrics for each cylinder; the valves are double- 
Ported, to shorten the travel, and the exhaust chambers are 
Bepirate from the cylinders, to reduce condensation. The 
crankpins and discs are forced in place with hydraulic pres- 
sure; the piston rods are secured to the crossheads with 
screw-threads and lock-nuts, во as to enable the clearance at 
both ends of the cylinder to be adjusted, and the cross-head 
slides are bored concentric with the oylinders. 

The dynamos, which were made by the G. E. Co., to 
Mr. Parshall’s designs, have 10 poles, and are rated at 
550 kw. at 550 volta when running at 90 r.p.m. The fields 
аге of cast-steel, so arranged that any pole can be removed 
without disturbing 
any other part of 
the machine. The 
armature is built up 
on a cast-iron spider 
of soft iron stamp- 
ings 0:014 inch 
thick, with 800 
Blots, each 2. inches 
deep x. 0 525 inch 
wide. The core 
is 96 inches dia- 
meter x. 205 in. 
long, including 
ventilating ducts, 
the net iron length 
being 14°85 inches. 
At the normal speed 
of 90 revolutions - 
per . minute, it fol- 
ows that the peri- 
pheral speed is only 
2.260 feet per 
minute, 

The commutator 
is 86 inches dia- 
meter, with an 
active . length of 
8:875 inches, and 
is built on a spider 
secured to the arma- 
ture spider, so that 
the whole is self- 
contained and iode- 
pendent of the 
shaft. There are 
900 commutator 
segmente, of hard 
drawn copper, with 
a radial depth of 
2 inches ; groups of 
these can be re- 
moved without dis- 


are 9,000; the resistance of the shunt winding is 57e, and 
of the series winding 0:00405o. 
The machine is tested with 5,000 voks alternating for 
three minutes on completion, and is able to stand 1,750 
кр thrown on or off, without injurious sparking. 
he reeulta of tests made on one of these machines show a 
таар well-sustained efficiency over wide ranges of 


At 14 foll load, commercial efficiency 944 per cent. 


” i n » | " 91°0 » 


This is a specially valuable featare in a machine destined 
to:workjon a load which is continually varying over a wide 
range. 

The total iron loss at full load is 11,000 watts; the tem- 

ture rise after an 8 hours’ run at 550 Kw. was found to 

e 26,0. onithe surface of the armature. 6 

The:weight of the armature alone is 87,680 lbs., while the 

whole machine 

weighs 88,000 Ibs. 

The arrangement 

of the generator be- 

tween the two en- 
gines is well seen 

in out view of a 

single set, while the 

valve gear is shown 
to better advan- 
tage in the sepa- 
rate viewa of the 
high and low pres- 
sure cylinders; the 
speed governor, 
which is seen 
mounted near the 
latter, is connected 
with the high pres- 
sure gear by a shaft. 

extending between 
the two engines, and 
the emergency 
governor is fixed 
on the high pressure 
cylinder. 

A remarkable 
featare of the en- 
gines is their 
silence ; accustomed 
as we were to the 
clickety-clack of a 
roomfall of trip- 
gear engines, it was 
hard to realise that 
five 750-H.P. en- 
gines of this type 
were at work. The 
valve gear was prac- 
tically inaudible, 
the deeper sounds 
inseparable from 
the working of large 


turbing the remain- 
der. The brushes 
are arranged in sets 
of five, each # inch 
X 1} inch, with a current density in the contact surface 
of 42 8 ampores per square inch at full load. 

The armature is el-wound, with six conductors per 
slot, insulated from the core with paper and mica to a thick- 
ness of 0°1 inch; the resistance from brush to brush is 
0°0109w at 20° O., and the current density in the armature 
at full load is 1,000 amperes рег equare inen. 

As for the magnetic data, the pole aro is 23:6 inches iu 
length, the ratio of pole to pitoh being 0/788; the air gap 
is 0:875 inch d tween iron. The induction density in 
the armature at full load is 67,000 lines of force per square 
inch, and in the teeth 129,400; the density in the pole face 
18 48,000, in the magnet core 88,400, and in the yoke 78,500 
lines per square inch. The armature ampere-turns per pole 


650-Kw. GENERATING SET. 


low -speed engines 
being alone appre- 
ciable. The whole 
of the plant has 
been designed во as to be able to readily oope with the 
heavy overloads which at times are uuavoidable in tramway 
working. 

A singular oocurrence of this nature took place not long 
ago; a large number of cara had come to rest close together 
on account of a block of some duration, and upon its 


removal, they all endeavoured to start at once, throwing an 


extraordinary load on the atation! In fact, it became neoes- 
sary to hold the circuit breakers up by hand in order to get 
over the difficulty, it being regarded by the company of the 
utmost importance to keep the line alive, no matter what else 

The switchboard consists of 81 panels, mounted on an 
elevated gallery. There are six generator panels, each fitted 
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with а cirouit breaker, 1,500-amperemeter, two main switohes 
and one equaliser switch, shunt switch and regulator, 
and Thomson watt-hour meter, as well as a voltmeter plug 
and station lighting switch, the latter being so connected as 
to maintain the lighting when*the;circuit breaker opens. 
The station panel 
is fitted with a total- 
саа ammeter 
ing to 8,000 

o mperes, a bus bar 
voltmeter, and a 
machine voltmeter. 
There are 18 feeder 

panels, each fitted 
with & 1,000-am- 
pe circuit 
reaker and switch ; 

these are arranged 
in groups to cor- 
respond with the 
negative booster 
panels, of which 
there are four. Each 


potential, the. point where it is connected with the rails is 
maintained at or near the potential of the earth. To adjos 
the relation between the booster E.M.F. and the positive 
feeder current, a variable shunt to the booster field is fixed 
at the back of each booster panel. 


The Board of 
Trade panel is 
equipped with the 
usual recording in- 
struments, by 
Messrs. Elliott 
Bros., and a atation 
power panel is pro- 
vided, fitted with s 
Thomson meter, 
three main light. 
ing switches, and 
switches and cir- 
cuit breaker for the 
motor circuits. 

The els are 
com of black 
enamelled and 

araffrned 


bears a 200-ampere- 1,000-AMPERE BOOSTER SET. р : 
meter for the motor, inches thick, carried 
a 1,500 amperemeter on angle-iron sap 


in circuit with the group of positive feeders, and a similar 
one in the negative feeder, a booster voltmeter reading from 
0 to 50 volts, motor starting switches and shunt regulator, 
and feeder switches. The negative feeder is controlled by a 
single switch, while the positive feeders are connected with 
a set of three switches, by means of which they can be joined 
direct to the positive bus bars, or can be put in series with 
the field of the booster. 

The arrangement is as follows :—A« many of the feeders 
running out to points in the same district as are found 
necessary are connected to the field of one booster, so that 
the excitation of the latter is proportional to the current 
going ont to the trolley wire; a single negative or return 
feeder, in eeries with the booster armature, is carried to the 
rails at the electrical ‘centre of gravity," so to speak, of the 
district above mentioned, so that it provides a path for as 
much of the return current from the positive feedera as is 


porte. The main bus bars are built of copper plates 5 inches 
wide x } inch thick, with air spaces of } inch between them 
to provide for ventilation, the namber of plates varying with 
the current to be carried at any given section. · j 
blow-out lightning arresters, of the standard B. T. H. type, 
are connected with the feedere, each in series with a von- 
inductive resistance of 100 w, and the feeder is led ату 
through a solenoid or “ kicking coil” of stout bare copper 
rod. All the conductors from the switchboard are of bare 
copper strip carried ou insulators from the switchboard floor 
to the basement, where they are joined to insulated cables. 

Three of the boosters are of 15 Kw., and опе of 24 xv. 
capacity. We give a view of the last-mentioned machine, 
which is remarkable for its enormcus commutator, with 
10 carbon brushes in four sets, capab!e of carrying 1,000 
amperes. The maximum boost is in each case 80 volts, and 
the overall efficiency 81 per cent. | 


HIGH AND Low PREssuRE CYLINDERS AND VALVE GEAR. 


found necessary to conform with the Board of Trade rules 
for the earth return. 

The booster armature introduces an E.M.F. into the 
return feeder approrimately equal to the drop due to the 
resistance of the latter, so that while the end of the feeder 
where it enters the engine room is considerably below earth 


The station lighting is carried out chiefly with encloxd 
aro lamps, burning five in series on в 500-volt circuit, taking 
5 amperes, and running for 100 hours before re-trimming: 
Ten of these lamps light the engine room, five the ойе 
house,and five the shops. The rest of the station is ligh! 
with 250-volt glow lamps run two in series; the 
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is protected by the Interior Conduit Company’s pipes. 
Silvertown vulcanized rubber insulated cables аге са for 
this purpose. There are in all 226 16-0.P. lamps, and 12 of 
32 С.Р. | 

Outside the station, the mains are drawn into cement- 
lined sheet iron pipes, 8 inches diameter inside and 43 inches 
outside; the iron is No. 26 B. W. G. These run from the 
station to roomy manholes situated in various parte of the 
city and suburbs; the number and size of the manholes are 
given in the following table :— 


Number. Length. Width. Depth. Number of ducts, 
10 10 feet. 10 feet. 63 feet 24—40 
6 8 „ 8 „ 6 „ 15-24 
5 6 „ 9 63 „ 9—14 
154 4 „ 4 „ 63 „ 5—8 
201 93 „ 23 „ 21 „ 1—4 


The last of these sizes ів used as a service bor. 
In every case the flooring consists of a concrete bed 6 inches 
thick, орев which are built brick walls 9 inches thick, with 
a roof of tram rails and brick. They are all drained to the 
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length; and three of 1°076 square inch, made up of two 
cables in parallel, and from 2,253 to 2,586 yards long. 
Combined test and telephone cables are also faid to the 
varioas termini, the latter being tapped at various places 
en route. 

Before passing to the lines and rolling stock, we return for 
a moment to refer to the important changes and extensions 
now in progress As our readers are aware, the Dablin- 
Dalkey line is worked by means of three-phase current generated 
at Ballsbridge, transmitted at high pressure, transformed 
down and converted to direct current in sub-stations at 
Blackrock and Dalkey. ‚+ 

It has been considered advisable to abolish the station at 
Ballsbridge, and, instead, to transmit the power direct from 
Ringsend. At the same time the generating station at 
Clontarf, already superseded by Ringsend, is to become a 
three-phase sub-station in order to supply power to the long 
and distant branch running out to Howth. The positions 
of these places may be readily recoguised by means of the 
map of Dablin and its environs which we publish herewith 


MAIN SWITCHROABD AT RINGSEND. 


sewers, and are fitted with perforated iron covers, except on 
the Clontarf route, where they are water-tight. This is due 
to the fact that this line is subject to flooding by sea-water 
—indeed, there is often 2 to 8 feet of water on the track, 
through which the motors plough their way serenely! 
About 400,000 yards of duct have been laid in all. 

The cables, which, as well as the conduits, were made and 
laid by the National Cable and Oonduit Company, are of 
the lead-covered paper-inculated type, and are specified to 
stand the application of 1,000 volta alternating between the 
conductor and the sheathing or earth for a period of 15 
minutes without injury; they must also carry double the 
normal current for 12 hours without deterioration. The 
contractors have agreed to maintain the cables for 10 years, 
and guarantee the eame from defects in construction or 
laying, and from damage caused by electrolysis. 

The feeders vary in cross-section, according to their duty, 
from 0 75 square inch to 0:2 square inch; they are cut into 
half-mile sections by disconnecting boxes.. The distributors 
vary from 0'8 square inch to 0°15 square inch, and the 
return feeders are as follows:—One of 2:25 equare inches, 
made up of three cables in parallel, and 8,490 yards in 


and which gives a good idea of the extraordinary network 
formed by the tramways, as well as of the facilities provided 
for traffic with the suburbe in all directions. 

The reasons why Mr. Parshall decided upon the use of 
three-phase transmission on the Dalkey line were fully set 
forth in his paper before the Institution of Civil Engineers, 
to which we have already referred—the chief point aimed at 
being compliance with the Board of Trade :u'e: for the 
drop in the earth return. The considerations which led 
him to convert the alternating to direct current for actuating 
the motors on the cars are also detailed in the discusaion 
which followed the paper; we need not, therefore, go into 
the question here. f 

The apparatus to be installed in the Ringsend power 
station for the three-phase tranamiesion consists of one 
500-kw. three-phase generator, coupled to an Allis engine 
similar to those already at work, and two rotary converters, 
each of 250 Kw. ontput, By this simple arrangement the 
necessity of duplicating the three-phase generating 
lant is avoided; for the rotary converters, taking power 
Кош the direct current generators, and delivering it to the 
three-phase oirouitg, provide the needful reserve, and at the 
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same time link together the two systems, so that in case of further provided that they shall maintain their speed within 
need it would be possible for the three-phase plant to help 5 per cent. of the normal at all loads between no load and 
the direct current side. The generator is of the revolving full load, whilst the phase of current and E. M. F. on the 
x . e ~ alternating side is varied by 30^. The current density at 
full load in the armature winding will be 3,500 amperes 
per rquare inch, reckoned as a direct current generator; 
but owing to the confluence of the direct and alternating 
currents in the armatures of these converters, the actual 
current density will be far below this value. 

The pressure between the collecting riogs will be 312 
volts, when a pressure of 500 volts is applied to the commu. 
tator; transformers are therefore provided, seven in number, 
for the purpose of raising the pressure to 2,500 volte, and 
vice versi. These are of the single-phase type, connected in 
two sets delta-fashion, with one spare. The drop in voltage 
is specified to be within 1} per cent. at the full load of 
100 Kw., with an efficiency of 

i : per cent. at 100 EW. 


96 » „ 90 p 
94 „ „ 25 „ 


and an open circuit loss of not more than 1 6 Kw. The 

transformers are oil- cooled, and are to be tested to 7,500 

volts for five minutes between the primary winding and the 

frame, as well as between the primary and secondary 
FEEDER MANHOLE, | windings, 

The additional switchboard consists of one generator 
field type, working at 2,500 volts, with a frequency of 25 panel. two converter, one instrument, two transformer, and 
periods per second; the field is to be excited from the 500- ^ five H.T. feeder panels, all of marble 2 inches thick, and 
volt mains. The efficiency of the generator is specified to polished on both sides. The generator panel is equipped with 
be not less than 95 per cent. at full load, and 93 per cent. at а triple-pole double-break switch for 200 amperes at 3,000 
half load, with a rise of temperature not exceeding 40° C. in ^ volts, three A.C. ammeters with transformers, D.C. field 
any. part after 12 hours’ run at full load. ammeter, switch, and rheostat, А.С. voltmeter and trane- 

The rotary converters are designed to have overall effici- former, and voltmeter plug. The converter panels each 
encies of not less than 93 per cent. at full load, 92} per cent. carry two single-pole switches for 600 amperes at 500 volte, 
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MAP or THE DUBLIN ELECTRIC TRAMWAYS. ; 


Based on the Ordnance Survey, by permission of the Controller of Her Majesty's Stationery Office. 
Generating stations are represented by circles; sub-stations by squares. 


at J load, and 90 per cent. аё } load, while when generating and equaliser switch, D.C. 750-amperemeter, field ammeter, 
direct current they are to be over-compounded to 550 volts switch, and rheostat, magnetic cut-out, starting switch 
by means of reaction coils in the alternating side; it is and resistance, and Thomson watt-hour meter. Each of the 
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transformer panels bears a triple-pole double break switch 
for 100 amperes at 8,000 volta; rheostat for final adjust- 
ment of field in synchronising; three А.О, ammeters 
and transformers, one voltmeter with three transformers 
and voltmeter plug. The feeder panels are fitted 
with triple-pole switch, А.О. ammeter and transformer. 
The instrament panel carries one large swivel voltmeter with 
double scale for synchronising, bus bar swivel voltmeter, 
three main ammeters and transformers, indicating and 
integrating wattmeters, instrument transformers and volt- 
meter plugs. 

The cables connecting the switchboards with the gene- 
rators, &o., are to be insulated with vulcanized rubber, and 
tested to 10,000 volta alternating for the high-pressure side, 
1,500 volta for the low side, 

The high pressure feeders to Blackrock and Olontarf are 
to be of the three-core type, paper insulated, and lead- 
covered, tested with 10,000 volta alternating after 24 hours 
immersion in water, and 5,000 volts after laying, applied 
between any two cores or core and sheath. The 500-volt 
distributors are to be similarly tested with 2,500 and 2,000 
volts alternating, and the whole of the cables are to be 
guaranteed for 10 years. | 

(To be concluded.) 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 698.) 


River Shannon.—Thbe City Council of North Tipperary 
bas rescind: d its resolution dealing with the Shannon Water and 
Electric Power Bill, and has adopted a resolution approving of the 
project, which it regards as“ of material advantage in developing the 
industrial and commercial resources of the South of Ireland.” 


Russia.—La Compagnie Centrale d’Evectricité de 
Moscow has secured a contract for the establishment and equipment 
of a central electric lighting and power station, and a system of 
electric tram ways in the town of Teariteyne. 

Sandow n.—A conference of the Sindown and Shanklin 
District Councils with reference to a scheme for lighting the two 
towns with electricity, submitted by Edmondson’s Electricity Cor- 
poration, was held at Sandown some time ago, at which the scheme 
was thoroughly discussed. 


Sleafurd.—The report of Mr. B. Smith, the electrical 


expert, called in by the Oouncil to advise as to the cost of tbe pro- 


posed electrical installation at Sleaford, gave the amount as £4,764. 
He offered to prepare plans and specifications, and obtain the 
necessary tenders for 3 per cent. on the total cost, and, if carried out, 
a further 2 per cent, msking a total of 5 per cent. oncost. Mr. 
Bmith's estimate was accepted, and it was decided to engage him on 
the terms stated to arrange for the speedy carrying out of the work. 


South Bank.—The District Council has entered into 
negotiations with Mesers. Bolokow, Vaughan & Oo. with a view to 
obtaining a sapply of electricity from that company. 

Weston-super-Mare. — The District Council has 
instructed Mr. Hawtayne to report on the plans and specifi 
of the works being carried out by the Electric Supply Oompany. 

Woking.—The District Council has formally spproved 
the Electric Supply Company's provisional order. 


— 


ELECTRIO TRAOTION NOTES. 


stations. Oa the oth haad. Glos S ee 

а the other А ‚ Hudders- 
fisid, Hull, Leeds, Sheffield, Nottingham, and Portamonth were in 
favour of sepaarate stations. He contended that whatever could be 
done by the T*ramway Committee in Cardiff the Lighting Committee 
could most suescessfully carry out. If the Corporation went in for а 
separate staticon they must have extra land, extra buildings, and an 
additional staut, whereas the present lighting station, with certain 
alterations, cownld ran а large portion of the trams in Oardiff. It was 
wid to be necessary that the traction station should be near the 
wee db the town. The Tramway Committee had scheduled land 


cations 


or stations at Roath, Portmanmoor Road, Oathays, and 
Olare Read, which were most of them as far from the centre of 
the town ss the lighticg station. The Lighting Committee had 

ended £85,000 upon their station, and had power to lay out an 


exp 
additional £12,000. The capacity cf the station at present was 


60,600 units per annem. 8 they supplied 30,000 unite, and 
as new applications for 10,000 a year were coming in the committee 
would have to look out for another station during the next few years. 
They gri рау the public lamps at £18 per annum, which worked 
out at 1 7d. unit, although the cost in generating was 2:16d. per 
unit. They lost, therefore, 41. per unit, which amounted to over 
£260 per annum. He did not believe in getting every penny possible 
out of the other departments of the Corporation, which wou!d prac- 
tically be robbing Peter to pay Paul. In Bristol the charge per 
lamp was £32; in London and Edinburgh it was £26. The cost of 
generating had been reduced from 3 1d. per unit in 1895 to 2:16d. per 
unit in 1898. It the Corporation had not taken up electric lighting 
in 1891 they would now have to raise over £200 of Oorporation stock 
to pay for every £100 invested by private com . At Leeds the 
Corporation had to pay £210 per dent., and at Sheffield £213 to buy 
out private cempanies. What, he asked, would the position of the 
Tramway Oommittee be if Cardiff had not taken up the provisional 
order? Surely, the Lighting Committee deserved some considera- 
tion for the work they had done. | 

Mr. Lewis Morgan seconded the motion. 

Mr. Tcm Andrews, cbairman of tho Tramway Committee, moved 
the. following amendment: — That a generating station for tram- 
way traction be erected on its own site as a distinct undertaking 
from the lighting station.“ This, be said, was a fight between two 
committees. Alderman Carey had forgotten to teli the Oorporation 
how much the Lighting Oommittee would charge the tramways if 
they supplied the energy. | 

After some fur:her discussion, in which Mr. Beavan and others 
stated tbat tbey were not prepared to vote on the information before 
them, it was resolv: d, on the motion of Mr. Ohappell, to ac journ the 
farther consideration of the question until May 7tb, the Tramway 
and Lighting Committees in the meantime to supply additional 
information to the members. 

Alderman Carey s'ated incidentally that the Lighting Committee 
could supply energy for traction pu: poses at 95d. per unit. 


Light Railways.— The Board of Trade has confirmed, 
after modificaticn, the fc liowing orders made by the Light Railway 
Oommissioners:—The Mid-Soff Ik light railway order (Haughley to 
Halesworth, Debenbam, and Westeifleld) ; Rayl to Prestatyn order; 
Dudley and District (Extensions) order. 


Liverpeol.—The Mersey Docks and Harbour Board 
have intimated that they will agree to the propored application to 
Parliament by the Liverpool Overhead Railway Oompany for addi- 
tion al powers to enable the company tu supply ek ctricity for working 
traffic on the dock lines of railway. e Overhead Railway Oom- 
pany are applying to Parliament for powers to supply electricity to 
any buyer who chose t^ use it to work underneath the railway. 

Оа Tuesday Mr. A. Р Tr tter, electrical inspector to the Board of 
Trade, made an ‹ ficial inspection of the Prince's Road route ¢ lectric 
tramway extension. He expressed himself highly satisfied with the 
whole of the electrical equipment. | 


Neweastle.—On 19th inat. the first rail was laid of the 
new system of electric tramways which is to be constructed by the 
Corporation at a cost of about half a million sterling. The ceremony 
was performed by Mrs. William Oail, wife cf the chairman of the 
Tramways Oommittee. The total length of the new routes is 20 
miles, and all the lines are double. The new tramways are to be 
DVU 


TELEGRAPH AND TELEPHONE NOTES, 


The American Pacific Cable.—-A Reuter telegram from 
Washington says the Commerce Committee of the House of Repre- 
sentatives bas substituted the Sherman ВШ on the subject of the con» 
struction of the Pacific cable for the Bill which recently passed the 
Senate. The Sherman Bill differs from the message passed by the 
Senate in providing for the congtruction cf the cable by private con: 
tract under Government supervision, while the Senate Bill provided 
for Government construction and working ! | 


Anglo-German Telegraphs.—The Financial News 
correspondent at Frankfort says that the telegraphic service between 
London and Frankfort, especially so far as the Stock Exchanges are 
concerned, has recently become во inadequate and во liable to inter- 
ruption that the Frankfort Ohamber of Oommerce bas felt compelled 
to complain, on bebalf of numerous merchants and others, to the 

tal authorities at Berlin. In reply, the latter, it is rted, have 

ormed the interested parties that measures will be immediately 
adopted with a view to improving the situation, but that for the 
jar radical remedy for the existing state of affairs can be 
ooked for until further direct communication between the two cities 
has been established. Negotiations, it may be said, have been 
раз for some time between the German postal authorities and the 

don General Post Office, having for their object the laying of a 
new Anglo-German cable. 

Glasgow Telephones.—A Glasgow paper rays that the 
outlook in connection with the Corporation 8 is most 
promising. Up till the present time there hag been a steady flow of 
applications for instruments. The majority of these have been 
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received from business firms and private persons unconnected with 
the existing system in Glaegow, bu V ol 
the National Telephone Company's subscribers among the number. 


The Pacific Cable.—A prolonged meeting of the Pacific 
Oable Committee was held at the Colonial Office last Friday after- 
noon. There were present Lord Belborne, Bir Francis Mowatt, Lord 
Aberdeen, Lord Strathcona, Sir Andrew Olarke, and Sir Jaliws 
Balomons, with Mr. Mercer (secretary). The proceedings were 


private. 

Reuters Melbourne agent says that the Australian Premiers will 
not discuss the cable question at the Conference which is being 
held in tbat city. The Postmasters of New South Wales and Vic- 
toria were probably to шеф this week to decide the question. 


The. Polisk and Virág System.—It is reported that 
Messrs. Pollak and Virig, the inventors of the telegraph system 
which bears their name, and which was described in these pages 
during the course of last month, have, at the request of the Western 
Union Оошралу, carried out a series of experiments оп the wires of 
that company from Ohicago to Milwaukee, and have succeeded in 
getting good results at the phenomenal speed of 155,000 words (?) per 
minute. This is the highest speed yet attained by the inventors, and 
the фран used seems to have differed in no essential manner from 
that described in the ELECTRICAL Review. 


Rosario Telephones.—The Review of the River Plate 
says that the manager of the United River Plate Telephone Oom- 
pany in Rosario has applied to the Municipality for permission to 
place their mains underground. ‘This has evidently done in 
view of the application of the representative of & syndicate for per- 
mission to establish another company in Rosario with undergroand 
mains. There is nothing like competition, and the inhabitants of 
Rosario now stand a chance of having a good service instead of the 
apelogy fora service they now have.” 


The Telephone in London.— With reference to the dis- 
ute between the National Telephone Oompany and the Bedford 
te authorities, which was mentioned in these columns last week, 
Messrs. Frederick Warne & Oo., of Bedford Street, have written to 
the Times asking whether the Board of Trade could not intervene, 
and bring about at least a temporary understanding, во as to obviate 
the public inconvenience caused by the present impasse. 

Wireless Telegraphy.—The Bellerophon, in reserve at 
ретопрон, is to go to Falmouth for experiments in wireless tele- 
graphy. 

Wo read that the Japanese bave repeated in a more energetic 
manner their request for the right to establish communication by 
wireless telegraphy on the Korean coasts and islands. 


Telegraphic Interruptions and Repairs:— 


OABLES. Down. Repaired. 
Wir INDIES :— 
Jamaica-Oolon ... eee .. June 30, 1899 . А 
8 (1891 dupli- 


cate (i . Oct. 28, 1899  ... - 
Trinidad-Demerara (1871 origi- | 
nal) sivi "t T .. Apl, 14, 1900 ... 
Mole St. Nicholas-Oape Haitien... March 6, 1900 ... 
Amsszon Ocmpany's cable between 


Pan and Manaos... i. . Арі. 4,1898  ... ApL 23, 1900 
Oayenne-Pinheiro eee eee eee Oct. 11, 1899 eee eee 
Oayenne- Paramaribo ees ... Feb. 16, 1900 аз 
Ooa ú Maranham ... aaa ... March 20, 1900... "^ 
Ра a-Maranham eee eee eae March 2, 1900 eve 0 

rug eee PELLI [II June 20, 1899 ene 090 
Manils-Il n iss Apl. 9,1900 .. ; 
Bitia- Rhodes... iis 985 .. Арі, 6, 1900 à 
er Seg mad - s. .. Jan. 2, 1900  ... ee 
Zansibar-Mombasss... тА . Apl. 10, 1900 .. Apl. 19, 1900 
LANDLINES. 

BST — 

Haitien landlines * Apl. 21, 1900 ... 
BourH — 


Lady 
smith atal) eee eee eee Nov. 7 1899 #009 
бшш with offices 
beyond Kimberley!and Bloem- 
n 18,1899 .. 


fontein ... гая jus ... Oot. T 
Communication with Rhodesia, &c., is at present by post. Lourer c 
Marques to Beirs, and thence by wire. 
Oommunication with all offices of 
^. Oolombia beyond Buenaventura... Jan. 23, 1900 ... ae 
Communication “vid Hanekine " 


on Persian Territory Feb. 24, 1900 ... vai 
Ecuador odlines oes eae eas Mch. 13, 1897 008 eot 
Brssilian landlines, south of 

Macahe ... m js . Apl, 25, 1900... 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aarhus, Denmark.—April 30th. Tenders are invited for 
the delivery and laying down of the network for distribution of the 


current from the electric station in Aarhus. For particulars see 
“ Official Notices ” April 20th. 

Birkenhead. — May. 15th. The O ion wants 
tenders for steam exhaast, feed water and drain pipework, &c., at the 
South End generating station. See Official Notices” this week. 


Burnley.—May 14th. The Corporation wants tenden 
for laying about 2,000 yards of cable on the solid or other approved 


, system. See Official Notices this week. 


Glasgow.— April 30th. The Corporation are prepared to 
receive tenders Aon opening of Касы and the supplying and 
laying of underground conduits for telephone cables &c. 
О . ы: мей, са 24. for each specification, 
which will be returned on оер of a bond fide tender. See “ Official 
Notices” April 20th. 


Glasgow.—May 5th. Tenders for electricity meters are 
wanted by the Corporation. Bee “ Official Notices” April 20th. 

Heywood.—May 14th. The Corporation wants tenders 
for Lancashire boilers, economiser, pipe work, feed pumps, two steam 
dynamos, balanoer, booster, tra crane, switch board 
connections, and station lighting mains, feeders and meters. See 
Official Notices ” to-day. 

Keighley.—May 1st. The Corporation invite tenders for 
steel roofs and girders for electricity works.—Mr. J. M. Smyth, 
borough electrical engineer. 


King’s Lynn. — May 17th. The Corporation invite 
tenders for steam dynamos, Lancashire boiler, cconomiser, pipes, 
switchboard, and cables for electric lighting works. See i 
Notices ” to-day. 


London.—April 30th. The Great Eastern Railway wants 
tenders for stores and materials. Bee '' Official Notices” April 20tb. 


London.—May 22nd. 'The Central Electric Supply Com- 
pany, Limited, invites tenders for (1) two 1,200.1 m P. Wi engines 
and three-phase H.T. generators ese ao (2) six three-phase 
H.T. motors direct-ooupled to L. T. continuous current generator; (3) 
cubrir eden wg шнш йе енор, &c., at the office of 

rof. Kennedy. As to conditions general particulars see ош 
“ Official Notices April 20th. 


London.—June 1st. The City Corporation Streets Com- 
mittee invite p for the bire of an electrically-driven dust 
cart. See Official Notices” April 20th. 

Manchester. — May 7th. The Tramways Committee 
wants teuders for the supply of 150 car trucks, tramway bonds, and 
special track work, and points and crossings. Bee Official Notices” 


to-day. 
Mariupol.—May. The Secre of State for Foreign 
Affairs has received a despatch from Н.М. Oonsul at 
stating that tenders are invited by the municipality of Mariupol, not 
later than May 16th (29) next, for the construction and exploitation 
of an electric tramway and the installation of electric light in 
town. Particulars may be examined on personal application at the 
oo Department of the Foreign Office between 11 a.m. and 
p.m. 


Paddington.—May 14th.—The Vestry wants tenders for 
the execution of certain alterations to the existing electric i 
arrangements at the Baths. See “Official Notices " to-day. 


Perth.—May 7th. The Bargh Commissioners want 
tenders for 45 enclosed arc lamps, lamp pillars, with switch 
gear, &c. Bee “ Official Notices April 20th. 


Rhyl.—May 14th. The Council wants tenders for water- 

be boilers and other steam plant; steam dynamos, pumps, &c.; 
switchboard; mains, lamp-posts, &c.; battery; meters; crane, &e., 
for electricity works. Bee "Official Notices April 20th. 

Southampton.—May 1st. The Corporation wants tenders 
uns 900-kw. continuous c generator cou aeu to a 
medium speed vertical] compound steam engine for electricity 
works. Bae “ Official Notices” April 13th. 

Spain.—May 5th. The municipal authorities of Moguer 
(Pro inos of Ha lva) aro inviting fs until May Sth, for the 
concession for the electric lighting of the town during a period of 
20 years. Particulars may be obtained from, and tenders are to be 
sent to, EI Secretario dei Ayuntamiento de Moguer, Huelva. 


Sunderland. — April 27th. The Corporation wants 
tenders for the supply of two additional switchboard panels with 
instruments, &c., for the electric lighting station. See Official 
Notices” April 6th. 


OLOSED. 


Bangor.—The City Council has accepted the tender. of 
Messrs. Veritys for the switchboard at the electricity works. 


France.—The French Post and Telegraph authorities in 
Paris have just placed contracte as follows: 40 tons of bronze wire 
là, mm. dia, Les Establishments Monstez, Paris; 40 tons 
copper wire 24 mm. dia., La Com e Fran use des Metaux, 
Paris; 40 tons ditto., Messrs. Lazare, Weiler & Oo, Paris; 80 tons 
ditto., Les Forges de Franche-Oomté, Besancon, and 216 tons ditto 
L3 Восіє с Francaise d'Electro-Metallurgie, of Paris. 


& 


Vol. 46. Же. 1,170, APRIL 27, 1900.) 


THE ELECTRICAL REVIEW. 


‚ 709 


Glasgow.—The offer of Messrs. Walter Macfarlane and 
Oo. has been accepted by the Corporation for cast-iron columns, 
bases, and brackets for electric arc lighting aud tramway poles. 


Maidstone,—The Urban District Council have 
visionally accepted the tender of Messrs. Wallis & Sons, Maidstone, 


for the electric light station buildings, at £8,563, and of Messrs. 


Alton & Oo., of London, for pipes, &c., at £1,432. 


Stoke Newington.—The entire premises of the Stoke 
Newington Bon Marohé are to be lighted electrically. The con- 
sulting engineers to the company are Messrs. Taylor & Field, and 
contracts have been let as under :— 


Engines T és e» Messrs. Bilbie, Hobson & Co. 
Dynamos s T is mi: , мош x wae bai 

{The Jandus Arc Lamp Co. (Enclosed). 
Aro lamps 2 di | Crompton & Co., Limited (Open). 
Wiring and switchboards Messrs. Miekin & Rice. 


FORTHOOMING EVENTS. 


Friday, April 27th.—At 9 p.m. Royal Institution. Lecture by 
Lord Kelvin on “ Nineteenth Oentury Olouds over the 
Dynamical Theory of Heat and Light.” 
At 8 p.m.— Physical ; | 
Thursday, May Srd.— At 8 p.m. Ohemical Society. Meeting. 
At 8 p.m.—The Röntgen Society. Meeting and Exhibition 
evening. Demonstrations :—Prof. F. R. Barrell: A new 
Method of Localisation, without plumb-lines or threads. 
Dr. Dellpratt Harris: On a Form of Focus-Tube 
designed to be Self-Heating. Mr. Ohisholm Williams: 
A new X Ray Film—" Oristoid.” Mr. Mackor zie 
Davidson will show, if possible, the Stereoscopic Fluoro- 
soope. Exbibits by the President and others as follows: 
Mr. Bowron: (a) A portable 8-in. Spark Coil, with im- 
proved break; (b) a semi. portable 15-in. Spark Оой, 


with improved break; (c) a peremeter, for 
measuring the Seconda ischarge of Induction Coils, 
Mr. J. H. Gardiner: sof British Reptiles, &o. 
Mr. Isenthal: Jet Mercury Break, &c. De. F. H. Low: 


A portable 10-in. Оой, &c. Messrs. Parsons and Eachus: 
A portable set, 8-in. Mr. E. H. W. Shenton: Bkiagrams 
— iser Oouch. Mr. Wimshurst: Influence Machine 
with Vulcanite Plates. 

At 8 p.m.—The Civil and Mechanical Engineers’ Scciety. 
Paper by Prof. R. H. Smith on Valve Gears and 
Valve Diagrams. 

At 3 p.m.—Royal Iostitution. Prof. Dewar on A Century 
of Ohemistry in the Royal Institution.” Lecture II. 


At 9 p.m.— Royal Institution. Lecture by Prof. T. E. 

| . Thorpe on “ Pottery and Plumbism.” 
onday, May 7th.—At 8 pm Bociety of Arta. First lecture on 
“The Oontrol, Regulation, and Measurement of the 
Supply of Electrical Energy,” by Major Philip Oardew, 


At 8 p.m.—Society of Arts. Prof. Vivian В. Lowes on “ The 
Tacandescent Gas Mantle and its use.” (Lecture I.) 
Tuesday, May Sth.—At8 p.m. Society of Arts. Nelson Dawson on 
“Art Metal Work.” 
Wednesday, Мау 9ih.—At 8 p.m. Society of Arts. A. Moresby 
W bitejon “ The Improvement of our Roads.” 


THE TRAMWAYS AND LIGHT RAILWAYS 
ASSOCIATION. 


Тнв inaugural dinner of this Association was held at the Hotel Cecil 
on Wednesday evening, April 25th, a large attendance being secured. 
The chair was taken by the President, Sir Charles Rivers Wilson, 


pus by the President, and rep 


а 
difficulties cf which we in peacefal occupations can have no real 


pri 
chestnuts out of the fire for the municipal authorities. He alladed 
to the well-known Olause 43 of the old Tramways Ас; as a silly 
clause, though we think he might rather have applied the word silly 


to the interpretations put on it by sundry arbitrators. Parliament 
had certainly choked off enterprise both by its tramway and electric 
light legislation. To this Mr. Atherley Jones replied. In propos- 
iug the toast of the evening, that of the “Tramway and Street 
Railway Industry," the Presidont was singularly bappy in his words. 
gave a retrospect of the tramway industry in Eagland from the 
first line, about 1860, in Birkenhead, followed by Liverpool in '61, 
and London in 63. We remember one in Darlington about the same 
ear. From 1886 to 1894 there was due to Clanss 43 and 
te effects, but 1896 showed а forward step in the Light Balbways 
Act. The President considered that there were many cases where it 
was right and proper for the local authorities to own the tramways 
in their respective areas, and iusisted that the duty of the Association 
was to make for the friendly 3 of municipal and private 
enterprise in tramway work. referred at sóms length to the 
objects of the Association, its committees on legal, statistical, 
technical and general p s, and called attention to the competition 
of the steam railways, and their opposition, notably in the case of the 
Coatbridge and Airdrie light railway, which had been quashed by the 
efforts of the railways—we need hardly add—greatly ay incon- 
venience of the public. The Association in its short life already 
shown great vitality, but it had much to do. He touched further on 
the low limit of speed of 8 miles per hour—an altogether too low speed 
in country districts. | 
Prof. Тномрвон replied in a humorous speech, and we understood 
him to say that he did not bimself object to a bit of stray current in 
his laboratory, and was often out of accord with brother professors in 
that he believed the public conveniencs must not bs sacri to the 
finesse of any laboratory or observatory which could not stand 
a bit of stray. This was not a horse age. It wag an elec- 
trical age, and rules that had done for horse and mule work 
must give way to modern rules to meet the needs of to-day. He 
tru Parliament would treat the electrical tramway question in 
an Imperial spirit, and not sacrifice the country to a too narrow spirit 


of manicipal centralisation. 

Mr. Youna, of Glasgow, in onding to “The Guests,” proposed 
by Mr. Gzo. RioHarpson, of the North Metropolitan Tramways Com- 
pany, stated that the tramways of Glasgow carry weekly three times 
the city’s population, and that Glasgow cars carry more passengere 
than the railways of Scotland and Ireland. e cars were the 
carriages of every section of the community. | 

Mr. McGraw, an American, also responded, and mentioned that 
New York had taken 15 years to obtain an underground railway, апа 
he prophesied that in 15 years there would be no municipal tramway 
in Great Britain. | 

Mr. ALFRED BarTHSON, of un торе “The President,” con- 
gratulated him on his being the head of the Association, and in his 
not hesitating to beso. Не also, asa municipal man, thanked the 
President for the kind way he had referred to municipal enterprise, 
ас trusted that the Association would assist to unite all tramway 


Mr. Gancxkn finally proposed a well deserved vots of thanks to the 
secretary, Mr. Wilcox, and in the course of his remarks he said, vary 
happily, that if some of the municipal men would join the boards of 
private enterprises, and some of the private enterprise men would 
take positions in the municipalities, each side would learn to respect 
the other's difficulties. He could see both sides of the question, 
and it was the business of the Association to bring all parties 
to common agreement. The general feeling is, there is room for all, 
and Mr. well voiced this feeling, with which we fully agree, for 
thereis an enormous fleld for tramways in this country. The ш 
has not yet been touched. The Association has before it a great field 
for work, and we wish it and the tramways industry every success. 


NOTES. 


` Obituary.—We regret to record the death of Colonel Sir 
Francis Arthur Marindin, K.O.M.G., R.E. (Retired) Senior 
Inspecting Officer of Railways, Board of Trade, who died on 
Saturday last in London. The Times, in the course of some 
notes on his career, says that as an inspecting officer of rail- 
ways it fell to Sir Francis Marindin, in the earlier days of 
his connection with the Board of Trade, to examine the per- 
manent way, bridges, stations, and signals of many new 
railways and branch lines, and subsequently to hold inquiries 
on a number of accidents. In 1891 one of these inquiries 
revealed an iniquitous system of over-working railway 
employés, a goods guard having been crashed to death 
between the buffers of two wagons while in a state of physical 
collapse after being on duty for over 22 hours at a stretch. 
Major Marindin’s strongly-worded report on this incident 
led to the appointment of a Select Committee of the House 
of Commons, and to a notable improvement in the conditions 
under which railway servants were worked. Again, after 
the terrible Thirsk accident of November 2nd, 1892, Major 
Marindin declared most forcibly that it was the daty of all 
railway companies to adopt some combination of mechanical 
and electrical appliance which would make such an accident 
impossible unless the driver deliberately ran past fixed 
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signals. He also urged the engagement of relief signalmen, 
and the importance of housing the men near their work. 
By this repeated plain speaking, coupled with a complete 
mastery of his subject and great discriminating capacity, 
Major Marindin originated several most important railway 
reforms, besides keeping the lines throughout the country 
continually aware that the office at 8, Richmond Terrace, 
Whiteball, was not likely to allow irregularities to remain 
long unnoticed. In 1887 Major Marindin, having rendered 
important services in connection with the Ezyptian State 
Railways, was made a О.М.В., and in 1897, on the occasion 
of the Diamond Jubilee, was promoted to the Kuighthood of 
the Order. Sir Francis was 62 years of age. 

We also regret to learn of the death on March 22nd, 
at Dunfermline, while travelling, after a short illness, of 
Edward J. Dale, of London, formerly of the firm of H. and 
E. J. Dale, opticians and electricians, London. 


The Institution of Electrical Engineers (Irish 
Section).—At a meeting of this section held at the Royal 
Dablin Society on Thursday, April 26th, there was a discus- 
cis on “ The Proposed Dublin Electric Light and Power 

sheme. 


Appointments Vacant.—The Shoreditch Vestry wants 
a chief clerk and book-keeper for the electric lighting de- 
partment, at £200, rising to £250 per annum. S: “ Official 
Notices " to-day. 

A chief assistant to the superintending engineer is 
required for the Braiford E:ectricity Works, at £150 per 
annum. See “ Official Notices to-day. 

A local telephone manager is wanted for the Guernsey 
Exchange. See Official Notices ” to-day. 


Lightning Conductors.—At a meeting of the Royal 
Institution of British Architect- on Monday, Mr. Killingworth 
Hedges, M. I. O. E., who has re-arranged the system of lightning 
conductors at St. Paul's Cathedral, read a paper on this 
subject. 

Lectures.— Prof. Carus-Wilson is to deliver a course of 
five lectures on “The Direct Carrent Motor, with Special 
Reference to Armature Reaction and Sparking” at the 
South-Western Polytechnic, commencing on Monday, May 
7th. Sea our “ Official Notices " this week for particulars. 

On 17th inst., before the Aberdeen Mechanical Society, 
Mr. Robert Bissett read a paper on “ Electric Traction,” 
and Mr. N. J. B. Morrison one on Acoumulators,” 


Institution of Eleetrical Engineers’ Conversazione. 
— Tne seoretary of the Institution of Electrical Engineers 
informs us that the annual oonversazione will this year be 
held on Tuesday, June 26th, in the Natural History Museum, 
South Kensington. 


The Institution of Electrica] Engineers.—The Insti- 
tution will meet, by kind permission, at the Institution of 
Mechanical Engineers, Storey's Gate, S. W., on Thursday, 
May 8rd, 1900, at 8 p.m. If the discussion on Prof. 
Forbes paper, read on April 26th, is céncluded, the follow- 
ing paper will be read :—* The Calculations of Distributing 
Systems of Electric Traction under British Conditions," by 
Н. M. Sayers, Assoc. Member. 


The Institution of Civil Engineers.—The Council 
has made the following awards for papers read and dis- 
cussed before the Institution during the past session:—A 
George Stephenson Medal and a Telford Premium to Sir 
Lowthian ; Part, LL.D., F.R.8.; Telford Medals and 
Premiums to Messrs. H. Н. Dalrymple-Hay, В. M. 
Jenkin, F. W. Bidder, and F. D. Fox; a Watt Medal and & 
Telford Premium to Mr. J. Dewrance; a Orampton Prize to 
Sir Charles Hartley, and Telford Premiums to O. N. 
Russell and R. A. Tatton. The ntation of these awards, 
together with those for papers which have not been subject 
55 and will i announced wae bi take place » 

inaugural meeting of next session. . James Manserg 
has been elected the new president, 


or other com 


CITY NOTES. 


Eastern Extension, Australasia and China Telegraph 
Company, Limited. 


Tus fifty-third half-yearly ordinary general m of the above 
company was held at Winchester House, Old B Street, E. O. 
on W y afternoon, the Marquis of T chairman, 


In moving the adoption of the report, the OníarmwAN said be 
thought they would consider the report and accounts highly estis- 
factory. The gross revenue for the half-year was £339,450, showing 
an increase of £49,019 over the corresponding period of 1898. Half 
of that increase was derived from the Australasian traffic, and the 
remainder was spread over the rest of the system, more especially from 
Ohina, Japan, and the Manila sections. The working and other 
expenses had amounted to £116,935, showing an increase of 
£16,850, which was almost entirely due to the expenses i 
the rE tenance of cables, whic 


£96,098 ; expenses, £224,201, sgainst £202,958, an increase of £21,243. 
Toe usual dividend ot 5 per cent. would be paid, which, with a овса 


at £967,541, after having charged ag. inst the fen1 £68901 for cable 
renewals carried cut during the Jane helf of 1899 I: would also 
be observed that the subsidy of £32 400 per annum payable by ora 
of the Australasian Governments in respect of the daplicate cable 
between Pecang and Australis ceased in October last. Tne 
debenture d«bt amounred to £640,000, which would beentirely « xtin- 


reement had recently beea 
th Australia, Werten 


the agreement be maintained, a 
further reduction to 3s. 6d. per word would take place 
on January let next, to 36. per word on January Ist, 1902, and 
to 2s. 64. on January 1st, 1903. The sgreement, moreover, provided 
for the extension by the company, in conjunction with the Eastern 
Telegraph Oompany, of the third cable recently laid by the latter 
company to South Africa by lsyiog a direct cable from Durban to 
Perth and Adelaide, vid Mauritius, 


right to have their own land wires and offices in the c 
the contracting Oolonies when 

g cable 
wa 


А 
away from the principal capitals in Australia, and 

the traffic consequent! was dependent on the good working of the 
Government lines across the Australian Oontipent, which 
а вага cae ces eee pte 

in 


and with the right todeal direct with the public and transmit their own 
traffic from end to end, the company would no erat on terms of 


the of the in Australia the right 
soocrded in this country and ta Oanada luii, both to forige. and 


to grant the 
New South Wales and Victoria having 


Касре were expected to join in the 


the privilege were granted it would make the Government Pacific 
cable a financial failure, but the real objection a 
roposals of the company would in all pro 
distant date, led to a reduction of thetariffto 64. per word, an ob 
tion which was scarcely consistent with the ostensible objects of the 
Pacific schome—the breaking up of the кас company 8 monopoly 
and the cheapening of the cable rates to Australia. It would almost 
seem that the promoters of the Pacific cable were no& averse to 
creating a Government monopoly, and the consequent 
ment of all private en if by those means a tariff could 
maintained sufficiently high to make the all-British oable a paying 
concern. 


Mr. Bavan seocnded the report which was carried. 


—— әлнән 
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Automatic Telephone Company, Limited. 


Tan adjonmned sansal meeting of the above company was held a$ the 
Cannon Street Hotel on Thursday last week, B. Parker (the 
chairman elected at the meeting) presidin 


last g. : 
The OHArBMAN said that they would remember that the meeting 


held on January 25th was adjourned, and the new board then 
appointed was instructed to go into the aff drs of the company and 
ocali a further meeting. Mr. Cooper was elected a director on that 
occasion, bat had since retired, and would explain his reasons. 
that meeting he bad received the unenimous support of his со- 
directors in all the steps he bad taken to endeavour to place the affairs 
of the company into a satisfactory condition,and he saw no reason why 
that state of things should not continue in the fature and so form a 
pleasant contrast to what bad happened in the past. In order that 
the shareholders might understand what had been done it was neces- 
sary to refer to the past, and in doing so he had no wish to raise up 
old feuds, or to say anything which could ba construed into a refleo- 
tion on the doings of the old board or the managing director, 
Mr. Margowski. company was established in July, 1897, to 
purchase the Apostoloff patents, then owned by the Apostolcff 
Aatomatic Syndicate, and the of Mr. Seligman 
Lei, who held a position under the French Government 
‚аа Inspector of Telephones in Paris. The latter patents 
were said to be an improvement on or rather to supersede the 
Apostoloffs. The capital of the company was 2100.000, divided into 
400,000 shares of бг. each. Of these shares, 40,000 were to be allotted 
fully paid to S:ligman Lui, 40,000 set aside for providing £10,000 
working capital, and 20,000 held in reserve for working capital. Tae 
balance, 300,000, were to be allotted fally paid to the Apostoloff 
Auto natio Srndicate, and to be allotted pro rata among the share- 
holders of that company. Further, this company was to purchase the 
pason of S-ligman Lui, and «o allot 40,000 faliy pald 5з. shares to 
r. Lai im peyment, and appoint him consul-ing engineer at £1,000 a 
year, and 25,000 was to be deposited in joint names at the Bank of 
England to meet this salary. The inducement held out to the share- 
holders for entering into the agreement was that Seligman Lui was 
‘prepared to give up his position under the French Government and 
enter the mervice of the company. The company was formed, and at 
the first board meeting an agreement was sealed appointing Mr. 
Margowská managing director on exactly similar terme to those 
under whieh he held a similar position in the Apostoloff Automatic 
.Byndicate. As the syndicate was constituted, that was, perhaps, not 
unreasonable, bat as far as the company was concerned, he was of 
of directors should ever have 


; otherwite, refused 
to sgree to cancel it, although he stated that he had no intention of 
acting upon it, either now or in the future. With regard to Mr. 
— aki af agreement was entered into between him and 
Mr. afterwards adopted by the company, providing for the 
allotment of 40,000 shares to Mr. Lui, and the deposit of £5,000 at 
the Bank of England for his five Гап A $ also contained a 
clause reserving to Mr. Lui the right to choose the date at which he 

position. Mr. Margowski then with 
great energy, proceeded to get the patents transferred to the company, 
instru to make a model of in- 


d. He was, farther, to proceed 
to complete a g model of his invention, and 
was to be paid him until it was delivered in London 
rovided in 
pro —and Mr. 

so long as the present directors 

had the confidence of the shareholders, as expressed by a show of 


and a reserve of 20, 
wed shares. The liabilities for rent was about £350 a year, and 
that would be reduced to one-half. There was likely to be a claim 
for £150 by the liquidator of the Apostoloff Syndicate, and a claim 
for costa and debts of the liquidation of about £850 by Mr. Oooper. 
they could do now was to wait for the model, when they could 
of its value, and if he was to put faith in the representations 
. Seligman Lui, they would not be disappointed. 
Replying to a гей the CHAIBMAN read the agreement between 
company and Mr. Mengoni, which provided that Mr. Margoweki 
to be the first mans ging director, with power to sign cheques, 
bills, contract deeds and other documents for and on behalf of the 
company without the necessity of the same having been countersigned 
any other director or the secretary,” and he had also full power to 
with the assets of the company as he thought best in the interests 
of the shareholders. 
Mr. Coormn said he came on the board with an unbiassed mind, 


е 


ЁЁ 


but in the face of such an agreement as that he was 
Another reason wea thas ‘be 048 Dot COMMI Ine Dock Wete тор 


^ Mr. Mancowsxt said the books were always in Oourt, so that the 
secretary had been unable to keep them 
solicitor wrote notes on the books and they got into bad condition, 
and therefore be ordered them to be copied, and the new books were 
submitted to the board so that it could be seen that they were 
accurate copies. With regard to his agreement, he had never abused 
prem power uh as he was the largest sbareholder, he was bound to 
to that ment to himself. | 
Me. Grass (a director) expressed the opinion that the agres- 
ment with Mr. Margowski ought not to exist. With regard to Mr. 
Seligman Lui's apparatus, he considered it very valuable. He 


believed its completion was not far off. There was only one thing 


in existence w could in any way come iato competition with it, 
and rus would not embrace the wide areas that Mr. Lui's apparatus 
Wo 

A lengthy discussion, or rather conversation, took place between 
a number of shareholders and Mr. Margowski as to his relinquishing 
his agreement, but this Mr. Margowski would not consent to do. 

The Onataman said that with regard to the accounts presented at 
the last meeting, he believed they were substantially correct, but 
there were one or two items he would like to inquire further into, 
and there was no necessity to adopt them at that meeting. 

The proceeding: then terminated. 


The Buenos Ayres and Belgrano Electric Tramways 
Company, Limited. 


THE second annual general meeting of the shareholders of this com. 
pany was held on Tharsday of last week at Wiochester House, Old 
road Street, under the presidency of Mr. J. B. Concanon. 

The ORHAIBMAN, in moving the adoption of the report, after apolo- 
gising for the absence of Mr. John Morris, the chairman of the 
company, through indisposition, said the shareholders would re- 
member that at an extraordinary meeting sanction was obtained to 
create £200,000 second debentures. £120,000 of that amount had 
been raised on satisfactory terms, and the board hoped and believed 
that that would be sufficient for their requirements. As to the 
accounts, he said it was very diffloult to enter into the details with 
any advantage to the olders, for they represented a mixture of 
both horse and electric traction. The broad were that up to 
February 16th last year one section only of the new line, and tha‘ 
quite an isolated section, was working electrically. Upon that date 
the line was continued from R:tiro to Plasa, and later on it was 
continued in the other direction to Belgrano. ВУ that route an 
entirely new electric tramway line was opened from Buenos Ayres to 
Belgrano, Although there was very little intermediate traffic bet ween the 


various points, the receipts per mile were 9}d., which they considered, 


on the whole, satisfactory ; but, on thé other hand, the expenses were 
abnormally high for an electric line. They made the initial mistake 
of гое far too generous a service on some of the sections, more 
particularly on that from Plazs to Retiro. They started with about 
14-minute service, but they found that the number of people 
using the cars did not justify that, and therefore, at the 
commencement of this year they had reduced the service. That had 
resulted in a considerable saving of expense, and at the same time 
their receipts were practically the same. They took their current 
from a local lighting company, and owing to disadvantageous circum- 
stances their average consumption of current per mile had amounted 
to 18 Board of Trade units. They had already got that down to 
1:2, and when the feeder system for the cables was in fall operation, 
they hoped to get the consumption d to 1 unit per mile run, and 
1 тй to the high rate of в at which their cars ran, that 
woul BA 


. The work of electrically equipping the 
whole of the old line was being pushed on with speed 


9 
with a view of bringing the remaining and most profitt- 
work e 


able lines into company had already derived 
considerable advantage from the presence of Mr. Brown, the new 
director, at Buenos Ayres. Important all round economies had been 
made and others were in prospect. The only difficulty they now had 
to encounter was a disinclination that existed on the part of the 
authorities in the Le Plasa to allow them to ute overhead wires. 
He hoped, however, that they would see their way to give their con- 
sent, but if not they would have to adopt for that part of their 
system the conduit or un und system. That would entail a 
somewhat larger expense and some inconvenience, but it was not 
impossible to work the combined systems. As to their future 
prospects, he had received a letter from Mr. Brown, in which he gave 
the opinion—to which, however, they must not bind him, seeing that 
he had only been in Buenos Ayres about two months—tbat their 
ex} e 180s would drop to 60 per cent., and that their profit might easily 
reach £65,000, in which case they would not be so badly off for next 
ear, and unless somefhing unforeseen shomld oocur there ought to 
a steady increase in their pr. fits for some years to come. After 
paying their first and second debentures and their first and second 
preference shares, that amount of £65,000 would leave a satisfactory 
gum over for the ordinary shareholders; but it was right that he 
should remind them that before the ordinary shareholders got a 
dividend they had to wipe out the arrears on the second preference 
shares accrued and due up to December 31st last of 118. share, 
or a total of £15,125, and of course the dividends would accrue 
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on this current year for the second preference before the ordinary 
shareholders could get anything. According to Mr. Brown's idea, 
add по reason why the line should not be opened throughout in 

uly ne 
„W. Wrirsox seconded the motion, and the report was adopted. 


Oriental Telephone and Electric Company, Limited. 


Sm Асскглвр COLVILLE presided at the annual meeting of this . 


company on Wednesday at Oannon Street Hotel. In moving the 
adoption of the report, he said the directors were pleased that the 
report was so satisfactory. Increases all round had been attained, 
both in the numbers of subscribers at the different centres and in 
receipts, whilst the expenses were but in proportion to the heavier 
work entailed. After providing for the usual dividend of 5 per cent. 
there was, therefore, a balance to be dealt with of £4,507 as com- 
pared with £3,348 the year before. The board hoped that the pro- 
posal to add a larger amount to reserve fond than on previous 
cocasions would commend itself to the shareholders. Much recon- 
struction of an expensive nature, necessitated by the increase of 
business, is now taking place in the localities where the company’s 
operations are carried on. During the present year the old reserve 
fund, which was now available only for capital diture, would 
have been drawn upon to aconsiderable extent, and it was {1 егеѓоге 
desirable that the new reserve fund should be brought up to a 
fair strength so as to become available again for all and sny purposes 
whenever necessary, such as was tho case in former years. Whilst 
the directors believed that the best interests of the company were 
served by that policy, they were pleased to add that should the steady 
development of the company's business render desirable, an increased 
dividend might possibly recommended at a later date when 
that question sgain came up for consideration. The closing of the 
Shanghai Exchange was a matter of regret. The Council imposed on 
the China Oompany oonditions which would have involved an 
expenditure of fresh capital to the extent of from £15,000 to £20,000. 
That sum would have had to be provided by this company, but the 
directors came to the conclusion that Letter and safer employment 
could be found for so large an amount in their exchanges nearer home, 
especially in Egypt. The Hong Kong branch, on the other hand, 
was prospering, and was sufficiently provided with fands for a con- 
siderable time to come. Indeed, they hoped that that branch 
тоа be in a position next year to contribute to their annual 


The motion was seconded by Mr. Lrovp, and carried. 
The retiring directors and auditors were re-elected. 


The Kidderminster and District Electric Lighting 
and Traction Company, Limited. 


THE герон of tbe directors for the pericd from July 27th, 1899, to 

December 31st, 1899, which was preser ted at tbe second ordinary 

eral meeting of the company at the registered cffices, Donington 

se, Norfolk Street, Strand, W.O, on Wednosday, April 25th, 
1900, reads as follows :— 

“ Capital 


old 5,600 sbares of £10 each of the Kidderminster and Stourport 
Electric Tramway Company oat of 5,720 shares issued, and bad paid 
£22,400 on account of calle to December 31st, 1899. 

“ Profit and Loss Account.—The gross profite, including the amount 
receivable from the Kidderminster and Stourport Electric Tramway 
Oompany for dividend on the shares held by this company, amount 
to £1,558 14s. 11d., and after deducting the expenses there remains a 
net profit of £1,458 9s. 4d. The directors propose that this amount 
should be applied as follows, vis. :— 


To dividend on cumulative preference shares 
from July 31st to December 31:1, 1899 
To be carried forward to next account 


£312 10 0 
1.145 19 4 


£1,458 9 4 


“ Tramways.—The directors attach to this report a copy of the 
sheet and profit and loss account of the Kidderminster and 
Stourport Electric Tramway Oompan 
in respect of the tramways amounted to £2,165 14s. 11d., and this 
amount has been applied as follows, viz. :— 


To dividend of 5s. 6d. per share on 5,720 shares £1,578 0 0 
To depreciation fund ... s Sei .. 500 0 0 
To be carried forward to next account 92 14 11 


£2,165 14 11 


HES 


“ Electric Lighting.—The work of installing the plant is well in 
hand, and the directors hope to be able to commence a supply of 
current during the summer. 

" Directors —Mr. J. 8. Raworth has been elected chairman of the 
company in the place of Mr. Emile Garcke. Mr. W. L. Madgen has 
been appointed a director of the company. Mr. О. S. Drummond has 
resigned his seat on the board and the vacancy thereby created has 
been filled by the appointment of Mr. O. Shirreff B. Hilton. Mossrs. 
Emile Garcke and O. Shirreff B. Hilton are the directors who retire 
by rotation, and they are eligible for re- election. 


б 


оса 


y. The net profits for the year 


и Auditors —Mesars. Walter J. Kershaw & Oo., the auditors, retin, 
and they offer themselves for re-election. 


TRAMWAYS, 

Miles open— M. F. Ch 
Route miles А 8 25 % © x 4 #4 1 
Single lines se “ә ө 8 ane "T wi 4 2 4 
Double line ee ee oe oe ee ee *. 3 8 

Number of passengers 25 T ee 

Average receipts per passenger .. is 28 р is 109 

Average expenditure per passenger. T e. КЕ 107 

Proportion of expenses to receip sa 24 „5 еа 63-19 

Number of сагв in stock .. оз m 5 ae ae 13 


The second ordinary general meeting of the shareholders of this 
company was held on Wednesday at the offices, Donington Hous, 
Norfolk Street, Strand, Mr. J. В. Raworth, M I O. E., presiding. 

The Онатвмали, in p the adoption of the report, reminded 
the shareholders that нез ато Деи formed for the purpose d 
combining, as far as it was possible to combine them, the tramway 
service and the lighting by electricity of Kidderminster and district. 
There was a company called the Kidderminster and Stoarport 
Electric Tramway Oompany. That com possessed 
of tramways between Stourport and Kidorminster 
also contemplated to make an extension of the tramway to Bewdley. 
That un was viewed with very great pleasure by the in 
habitants of Bewdley, and the authorities there had asked then & 


5 
the granting of the order. The y point of 
between them andthe Oorporation was as to the рыб 
V service through 
called the “bull ring," which was a very narrow street 


w 
on 
would only use the connection through the “ bull ” for 


whereby they took over the electric lighting oeder which was-grenieé- 
to the Oorporation of Kidd 


= FFF 
undertaking more e Я undertakings. would be си. 
bined, as far as berries They held 5,600 shares of 410 


i 


г 
ү à 
e 


ing the amount receivable from the Kidderminster and 
Electric Tramway Oompany for dividend on the shares held 
in that company, amounted to £1,558 14s. 11d., and efter 
the expenses there remained a net profit of £1,458 9s. 4d. 
posed to apply that amount as follows :—To dividend on 
ve preference shares £312 10s., and carry forward to 
&coount £1,145 19s. 4d. Turning to the 
find that the accounts were prepared in a form 
quite usual in tramway undertekings, but which was 
stood in electric light undertakings. They had to 


thought it better to adopt the same form for the shareholders us 
being more convenient. The revenue was almost entirely derived 
from their dividends in the Sto Electric Tramway Оошрезу, 
and on the other side the d notice that they were carrying 
forward to net revenue а ов of £1,448, and the only items which 
bad been spent in management, general printing, &c., were £52 и. 
and £33 2s. 11d. respectively, so that the total expenses of managing 
the business during the past eight months had only amounted to 
£84 бе. 11d. In addition, there was a special charge of £15 8s. 84, 
the cost of obtaining a Stock Exchange quotation. In conolnsion, tbe 
chairman said that, forthe information of the shareholders, the directors 
had included in the report the acoounts of the Stourport 

Tramway Oompany, in which they were so largely interested, and 

dered that so far they were exceedingly satisfactory. 
5 B. Hilton seconded the motion and the report wal 
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Winchester Electric Light and Power Compasy, 
Limited. 


THE directors report of this company, which was adopted st the 
meeting held at Winchester some days ago, as already reported in the 
EinLmOrBICAL REvIEW, reads as follows :— 

“ The directors have the honour to lay before the shareholders the 
second annnal statement of accounts for tbe year ending Decenber 
31st, 1899, duly audited by the official auditor. The contract with 
Messrs. Edmundsons for the running of the works terminated cn 
July ist last, so that those accounts do not represent exactly te 
working of the undertaking for the past year. The directors am 
ва with the reception the electric light has obtained at Wis 
chester. Ten thousand 8-c f. lamps were connected by the end 
last year. Further applications continue to be received. 
accounts mee dg ere s to net 3 pe $ seal paying xe 
expenses (i terest on n , amomun 
19s 2d., of which 6 is proposed to apply £202 бе. 6d. in payment ol 
dividend at 24 per cent. per annum for the year; and Ю 
write off £121 , the balance, in reduction of £197 17s. 44., tbe 

8. During the year another large engine 24 
and a third boiler have been added at tbe works, a 
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large extensions of the mains have been laid, to meet the public 
demand. The company continue to do а fair share of the wiring 


, Mr. F. 
per retires by rotation, and being eligible, offers himself for 
re-election.” 


The Dudiey, Stourbridge and District Electric 
Traction Company, Limited. 


Tum directors’ report, presented at the eighteenth ordinary general 
meeting of shareholders held at Donington House, W. O., on Taesday, 
24th inst., reads as follows:— 

“ The directors beg to submit their report and the statement of 
accounts for the year ended December 31st, 1899. The electrical 
nU of the lines was inspected by the Board of Trade on July 


th, 1899, and the lines have been worked electrically since July . 


26th last. The Board of Trade have granted the usual certificate for 
seven years from February 200, 1900. 

% Capital Account —During the year £53,968 84. 114. has been 
expended in respect of the electrical equipment, and this account 
now amounts to £83,308 8s. 11d., of which £71,173 0s. 4d. is owing to 
the British Electric Traction Company. The directors propose to 
issue the balance of the unissued 8,211 ordinary and 19,375 preference 
shares of £5 each in order to discharge this amount, and ќо provide 
capital for the completion of the Punay light railways which are 
now in course of construction and will, i¢ is hoped, be opened for 
traffic during the summer. 

“ Profit and Loss Account.—The total revenue for the year amounted 
ө to £7,195 15s. 3d., 


Dividend at the rate of 5 per cent. on the cumu- E э. d 
lative erence shares to December 31st, 1899 146 5 0 

Dividend at the rate of 3 per cent. per annum on 
the ordinary shares for the past yt ar 1708 7 O0 
Amount to be placed to depreciation fund 1060 0 0 
Balance to be carried forward to next account 2.818 17 7 
£65,228 9 7 


The depreciation fund will then amount to £6,079 Os. 84. 


ootrio Traction Company whereby thst company agrees to transfer 
Electric T y where company agrees 
to this company the whole of the lines to be authorised by the Dadley 
Light Railways (Extension) Order, 1899, when constructed, for the 
sum of £28,500. The map shows these lines and also the lines 
already owned by this company, and the state of progress of the 
light railways under construction as at January 31stlast. The above 
agreement aleo secures to this company the right to work the Kinver 
light railways for a period of two ycars on the basis of actual cost, 
plus a clear profit of 10 per cent. | 

" Directors.—Mr. H. F. Woodward, late secretary of the company, 
has been appointed a director of the company. Mr. О.В. Drummond 
has his seat at the board, and the directors bave appointed 
Mr. О. Shirre ff B. Hilton to fill the vacancy thereby created. Messrs. 
C. A. Edge and О. Bhirreff B. Hilton are the directors who retire by 
rotation, and they are eligible for re-election. 

“ Messrs. W. J. Kershaw & Oo., the auditors, retire, and they offer 
themselves for re-election" 


Mr. Emile Garcke presided at the annual meeting of this company, 
held at Donington House, Norfolk Street, W.O., on Tuesday. 

In moving the adoption of the above report, the OHAIRMAN said 
that as this was practically the first meeting of the company held 
since the conversion of the line from steam working to electric trac- 


tion, he would make a few remarks on the and t positions 
ritish Electric Traction 


were not the same, they varied according 


various sections. Powers bad also been 


orders. The first order was confirmed by the Board of Trade in 1898, 
and the lines then authorised are now nearing completion. Tae 
second light railways order was confirmed only this month, but no 
time be lost in proceeding with the construction of the lines, 
and when they were completed the company would have a total 
system of over 16? miles, as compared with the original 54 miles 
which the company worked before the British Electric Traction 
Company obtained control of the undertaking. As to the constitu- 
tion of the company, the name of the company had been altered, the 
y increased, changes had taken p in the directorate 
‚ and the offices had bsen removed to Donington House 
which would enable the undertaking to be carried on in accord- 
ance with the general principles of administration of the 
British Electric Traction Company, by which means they 
hoped to effect some economies and increase the offi of 
working. The capital necessary for the electrical conversion of the 


they had an extension of life of between 21 and: 


line had so far been provided by the British Electric Traction Oom- 
and Becr н шеш The increase which bad already 
made in the issued capital was not very large, anonci Soy 

had taken powers to very ly increase the authorised capital, wi 
a view later оп of making an issue so мере for the repayment 
of the moneys of the British Electric on Company in paymont 
executed by them. The chairman procee to 
refer ito the ements which had been made for completing the 
various auth lines and for the working of several . arae 
lines which were more or less under the control of the British Electric 
Traction Company. With their new lines, and by virtue of agree- 
ments with the BE.T. Oompany for mutual ranning powers, 

would bs able to reach any other tramways in the ү 

се and important district of South Staffordshire. Instead of their 
being а 53 mile line, their system would form in a measure the 
centre of a very much larger system, and the traffic was almost 
certain to be very much greater par mile than it had been in the past. 
The existing lines were opened by electric traction in July last year, 
and since then a very satisfactory service had been provided, 
but the character of the cars, the power house, car depôs, 
&c., had ben arranged with a view to providing for a 
much larger service of cars than was run on the 5j miles. In 
view of those circumstances it was difficult, if not impos- 
sible, to accurately gauge the results of the past few months’ working 
as affording any indication of what will be the conditions of working 
in the future, when the other lines are in operation.. Nevertheless, it 
would be of interest to state that not only the number of passengers 
carried, but also the receipts had increased by more than 50 cent. 
over what they were when the lines were worked by steam. The pro- 
visional arrangement they had made to work the Kinver light railways 
on behalf of the B.E.T. Company, as soon as completed, would prodace 
a clear net profit to this company whatever the results of workiog 
the line might bs. The Kinver lines were * 
ground, it was difficult to make any agreement of a permanent 
character until some experience had been as to what would 
be the amount of traffic. A very large c was anticipated. The 
provisional agreement might be made permanent, or modified as 
circumstances showed to be necsssary after the results in the work- 
ing of the line had been c btained. Тлеу ирок to pay 8 cent. 
on the ordinary shares, but it would seen that it wo have 
been ble to pay a very much 


for the new works 


d the previous period of steam working. They all know that 
considera 


another 
Mr. WoopwARBD seconded the adoption of the report and declara- 
tion of dividend which was carried. 
The retiring directors and auditors were re-elccted. 


Prospectuses. 
A PnosPEOTUS fs in circulation, inviting applications f 
5 per cent. camulative preference shares of £5 each in W. F. Stanley 
and Oo., Limited. This ig e has been formed to 
well-known business of Mr. W. F. Stanley as carried on at 
Turnstile Street, W.O., and other places in London, since 1854, in the 
manufacture of high-class optical, geodetic, mathematical, surveying, 
drawing, and отоор. instruments. The total capital is £120,000, 
divided into £50,000 preference, and £70,000 ordinary capital, all in 
£5 shares; 10,000 of the ordinary are taken by the vendor in part 
payment of the purchase price (€100,000), He also takes £50,000 in 
cach or partly in preference shares. The remaining 4,000 ordioary 
shares are reserved for future issue. The list of applications opened 
on 24th inst., and closes to-morrow 28th inst. 


Тнв Равк Foumpay Company, LIMITED, 
Which is to acquire and extend the well-known business of the Park 
Foundry Oompany, situated at Belper, Dorbyshire, has issued in 
the Nottingham district, a prospectus of £50,000 5 per cent. debenture 
stock. The capital is £50,000 in 50,000 ordinary shares of £1 each, 
and 50,000 debentures. Tne vendor takes the whole of the ordinary 
shares, now issued, viz, 40,000, the remaining 10,000 to be held in 
reserve for farther wo capital if necessary. The business was 
established in 1873 by Mr. Ebene zer Smedley at Queen Street for the 


manufacture of ordinary castings, and bas been of a p ve 
character, new works being erected in 1877 at New Road, again 
in 1884. The firm have now found farther extension „ and 
have built and equipped additional new and e ee on 


their own freehold land in Derby Road. In order to further develop 
the works and enable the company to entirely finish their own pro- 
dactions without any outside assistance, they have ed to acquire 
the engineering plant of the Midland Electrical and General - 
nearing Oompany, Limited, Nottingham, and new workshops are 
about to be erected on the company's land at Derby Road, Belper, for 
the erection and working of this plant. The purchase price has been 
fixed by the vendor, who is the promoter, at £85,000. 


Isle of Man Tramways Company. 


We read in a financial paper that the directors of the Isle of Man 
Tramways and Electric Power Company, Limited, have issued a cir- 
cular letter to the shareholders stating that the directors regret that 
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the delay in the arrival of the balance-sheet relative to the suspension 

of Dumbell's Bank bas placed the company = an extremely difficult 

poson, rendering it necessary to call in ers. Tarquand & Youngs 
prepare a statement of the affairs of the company. The in 

tion has taken longer than anticipated, but the directors hope to 

receive the report in a few days, after which the shareholders will be 

called together at the earliest date. 


The Charing Cross and Strand Electricity Supply 
| Corporation, Limited. 
Ат an extraordinary general meeting that was beld on 24th inet. it 


the creation of 90,000 new ordinary shares of £5 eac 
preference shares of £5 each. It was pointed out that owing to the 
demand it became absolutely necessary for the company to build one 
new station, and possibly two. In the course of his remarks dealing 
with the scheme of the company, the chairman said he had no doubt 
that when they got into the City they wosld reap a very rich 


St. James's and Pal] Mall Electric Light Company. 
The amount cf electricity sold for the quarter ended 25th ult. is 
 yeterned at 1,599,768 unite, estimated to prodace £38,529, as against 
1,161,987 units, which produced £20,964, for the corresponding 
period of last year. 


Statutory Heeting.— The firet statutory general meeting 
of the Manchester and Liverpool Electric Railway Syndicate, 
Limited, was held on 19th inst. at the c ffices of the Exploration 
Company, Cornhill, London. The meeting was purely formal, and 
was held in compliance with the requirements of the company’s Act. 


Cuba Submarine Telegraph Company.—The directors 
propose a dividend on the ordinary shares of 6 per cent. per annum 
for the half-year ended December 31st last. 


New General Traction Company.—The transfer books 
will be closed from 28th inst. to 12th prox , inclusive. 


 TRAFFIO RECEIPTS. 


штышрон кй icri 8 for the week 
April 21st, 1000, were 4757 14s. 11d.; reeei от correspon 
period. 1809, #801 48. 114.3; aggregate for half-year to date, 43,525 16. 3d. 


Che Brictel F Lened. Due recetpes ter the 
week ending April 20th, 1900, were £53,999 146. 44,1 ru, 
period, 1899, £2,615 146. 10d. ; inerease, 41,280 194. 6d. B 

fhe Oliy and Romh London Raftway Cempasy.—Tdbe receipts foe the week 
enétag April 22nd, 1900. were 41,211; ditto April 28rd, 1899, £1,025; increase, 
£186. Total receipts for half-year, 1900, to date, £19,688; ocorre 
period, 1899, £17,290; inerease £2,398. Miles open April 22nd, E 

April 23rd, 1899, 83 


Miles oF traok open, 1900, 8; 1899, 8. 
4,245. Number of cars, 1900, 11; 1899, 11. 


receipts the week ending 


Company.—The tee 
, were aa тойота sD. U. T. Oo., horse ears 
восі 


272 10а. öd.; ditto, electric cars, £4,289 9з. 108.; D. В. D. Oe. cars, 

81,506 19s. 114.; total, 45,917 18s. 2d.; last year— 

D. U. T. Oo., horse cars, 41,900 14.; ditto, electrie ears, 41,064 188. 64.; 

D. B. D. Oo., Od. ; total, 43,753 152. "d. ; шоона 

22,188 175. 7d. te to date, £62,290 12s. 9d. ; to date 

jou сор: ; z to date, £9,750 bs. 11d. 15 worked 
miles electrically, as mies Jı 

by horses, for year. 


үш. 0208, НИ, to 81.665: eorresnend week last тоз), 
Фі 352: inopease, £818. Total increase in traffics for half-year to date, 
4702. 1900 includes Bank Holiday. | 
The Bouth Staffordshire Tramways OCompany.—The receipts 
ending A 20th, 1900, were £1,066 196. 74.; April 91st, 1899, 2606 
а-аа 8 receipts for 16 weeks, 410,218 0s. 6d.; last year, £9,810 
а. 


STOCKS AND SHARES. 


Wednesday. Evening. 
Manxsrs in the Stock Exchange have moved downwards as a whole 
during the past week. Hardly one has escaped from the semi-slump 
that was heralded by the severe fall in American Rails, and accom- 
panied by a sharp drop in Government securities. What with the 
National War Loan standing below par, and the money market giving 
no symptoms of loosening, there are, indeed, no particular allure- 
ments at present for the investor or speculator who is thinking of 
entering the markets when the way looks clear. The long-protracted 
wait of Lord Roberts at Blcemfontein is having a paralysing effect 
upon business all round the Stock Exchange, and the fears that a new 
National War Loan will have to be made shortly are naturally 
increasing with every day's delay on the part of the Commander-in- 


` with only a single alteration in its quotations. 


Under these circumstances, it is not surprising that our price lista 
fail to exhibit a gain in a single security. Bat it is little less 
astonishing that the falls which have taken place are so few and 
far between and so small. Take the case of the electrical railway 
market. Waterloo and City Ordinary has shed a point, but that is 
the only recordable change, and one that is of vary little moment, it 
having been caused by the general weakening in the investment 
departments, more particularly amongst those of the Home Railway 
division. Oentral London shares and City and 8 mth London stock, 
and Great Northern acd City “A” are all unchanged, despite the 
fact tkat stocks in the “ heavier " companies have fallen smgrtly. 
Ойу and South Londons are a shade more difficult to deal in, perhaps, 
bat Oentrals maintain their quotations with great firmness, sellers 
holding off fora month or two longer, when the new line will be declared 
open to the pablic. Metropolitan District stock has experienc d a 
fall of 3$ to 30, but Metropolitan Consolidated keeps steady at 106. 

Westminsters are the weak spot in the electric supply market, and 
Oharing Oross have been freely offered during the week. The meet- 
iog of the Westminster Company, when the price of the new isses 
will be fixed, takes place on May lich. We may observe, in passing, 
that the jobbers in the Stock Exchange who deal in electric shares 
addressed a letter to the directors of the Westminster Company, 
poloting out strong reasons why the new issue should be made at 
par, and not at £10, as one party proposes. This letter cannot fail 
to exercise some inflaence in the considerations of the directors. The 
position of the Oharing Oroes and Strand Company is giving rise to 
some anxiety amongst shareholders, who do not see how the City 
business is going to be madea payable proposition. Barely it is a 
little bit late in the day to think about such a thing now ? 

The London Electric Sapply Corporation has not suffered to say 
great extent through ite appearanos in the police courts this week for 


failing to supply a proper amount of current to some of its с astomers, 
and the shares are unaltered in price. Edmundsons have declined 


` 5a., and City of London Ordinary are out of favour, it being cheaper 


to buy the new shares than the old. | 

It is interesting to note that while Electric Supply shares 1»ee 1 
or j occasionslly, the market for gas stocks is decidedly flat. Tas 
present price of coal has given rise to a general desire amongst pro- 
prietors of gas securities to realise their holdings, and the consequence 
is a general fail all round. Several of the companies will undoubtedly 
be obliged to raise their prices to consumers, although we do not 
suppose they will do this while the Commission is sitting; and it 
must be remembered that with an advanced rate for gas, a diminished 
dividend will fall to stockholders. The Gas Light and Ooke Com- 
pany, for one, is pretty sure to have to raise its price for gas after the 
Oommission’s labours are completed. 

It is pleasant to be able to welcome the Johnson-Landell Electric 
Traction Company, Limited, and we only wish that all new comer 
could present so fair a front. The capital is not too large; ample 
allowance is made for working capital, the directors and their friends 
have subscribed for more than a third of the public issue, the pro- 
spectus is reasonable and sober, and above all, there has been no 
attempt to create a spurious pre-allotment market in the Stock 
Exchange. Possessed of such credentials, it would indeed bs a 
wonder if the company should not “ go,” but on that point we have 
no doubts. In Newoastle alone the capital, we hear, was subscribed 
twice over. 

The telegraph market continues the even tenour of its way 
Angio- American 
Deferred lost { early in the week, consequent upon the stoppage 
of the boom in American rails. The old bogey abost 
the new German cable has also deen revived, and is 
again doing duty for the bears. The stocks of the Eastern lines bave 
andergone no alteration, bat the additional press censorship is under 
stood to have a bad effect upon the Hastern 


recei That und has also, it is said, lost its case against 
the Electric Tramways Oompany in the Law Courts of 
Oolony. The Eastern Oom maintained that its lines were 

the tramways, but jadges before whom the case was 
brought decided unanimously the telegraph company. An 
a followed, and the news now comes that 


endeavours to acquire powers for the supply of electricity in 

Marylebone ma уе pany endangered if the confirmation takes 
place. The position growing more and more complicated, and yet 
косо patience «Ш пате юе ышты жо кы SHOTS He ове 
skein untwisted. 
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SHARE LIST OF ELEOTRICAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


inne, TX April 35th, 
110,900 | African Direct Telegraph, 4 95 audi 
25,000 | Amason shares УР av 
195,000 ро. do. б * Debs., Nos. 1 to 1,250 Red. HM p 
875,520 Anglo-American eee өөө eee өөө Бы „өө 
8,063,240 ^ Do. do. 69 б Pref. eot TT ITO 116 115 
8,002,240 Do. do. erred... ае eee өзө 144 148 
44,000 Chili U Nos. 1 to 44,000 [TII [TI eee . m eee 
10,000,0 JU. Oable eee TT в TT eee oes eet 
1,882,827 Do. do. Sterling 500 year 4 % Deb. Stook Red. 1084 | 103 
716000 anufacturing et m 
12001 Do. | 10 % via ee eee LIII LIII eee E 8 
Direct Spanish ogra) 0 eee ee ees ве 593 ses 
6,000 Do. do. 10 % Cum. Pref. eve one s 2. 
80,000 Do. do. a2 Debs. et eee see ps d 
и Direct United | ain abia $ See суй 12 |... 
Direct est Deb. еве њое coe е6 ее 
4,000,000 | Mastern Telegraph, Ord 80: $ Beg. ae гыз “eal 1614 
1,795,000 Do. 11 vel, Stock MU. dur es 98$ | ... 
1,483,265 Mort. Deb. Stock Bed. . 1164 | 115 
950, astern Extension, Australasia, and China i 164 | 16} 
10.200 Do. 65% (Aus. Gov. Sub. 2 ae red. vu T ber 
64,400 Do. do. Bearer, 1 050—8, 827—06,400 С eo 
820,0 JU Do. 4 Deb. Stock idi ' өөө 9%, - ы coe [бос 1173 oe 
and der African Telegraph, 4% Mort. Deb., 1 
000 1 to 8,000, red. 1909 мы m 
800,0 0 Mt. Dele th (Mauritius Bub. 1 25 eee eee 101 —104 101 —104 1012 eec 
180,227 Globe e нч oh [II] eos 5140 eee 10 4 55 111— 3” 11 12 11H 114 
180,048 до. 6 г Pref. [TI eee eee 10 6 6 16%— 16 1 16 156 1642, 
peus uiam eem io. Dee 1 00 C EN Ma 
lst Mori. : Е = 
ne | Vete gc Тында . % Lo ogla e ae | |- 
100,0 UU Brazilian Telegraph, 6 Debs. өз T€ 100 6 eee 105 —108 105 —108 eee eee 
72,680 | Montevideo Telephone, Limited, os. 1 to 72,680... l| .. jus 1 2 1 - ees 
| 400.000 National Telephone, 1 ö ‚Нов. 1 to 58,408 516 F 5 5 5 5 5 51 БА 
15,000 Do. 6 V Cum. let Pref. ... ies „106 6 6 14 — 15 14 — 16 - e 
15,000 Do. Н Cum. 2nd Pref. eee oe oe 10 6 6 6 14 — 15 14 ==" 15 eee 0 
250,000 Do. Non-cum. 8га Pref, 1 to 260,000 | 6 | 5% |6% |6 81— 83 вр 
1,890,471 | sj De Stock Red. Stock 83% | 844, | 944, | 97 —100 | 97 —100 | 982| 974 
171,604 Oriental Т9 an „Nen. 1 to 171,504, fully paid | 1 5 5 gi 4— — 1 н ... 
100,000 Pacific and Nuropean Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 102 —105 102 —105 ee EE 
11,889 8 ceo 00е eee eee eee 606 eee eee 8 5 ee 7 5, 8 7 EA 8 74 oe 
8,881 | Submarine Oables Trust es 0 ose „ эө [OOE] oe gis 124 —129 xd|124 —129 ees - 
568,000 United River Plate КІП eee eee eee 5 5 y 4 6 % 6 % 4— 5} eee eee 
16,630 Do. do.  &95 Cum. Pref. Nos. 1—16,689| . d — 5 * f| „* 
179, 947 Do. b Debs. 006 eee LLLI Btock өе ceo oe 108 —106 108 —106 s.o see 
Ете e 
ов. 000 58,001 008 m I T ove өөө 
150,000 Do. do. 4 Debs., 1—1,500 Aa icem Sub. Wal 108 ° I 100 —108 100 —108 ove eee 
380,781 | Wastern and AX Stock Red. ... Stock] ... sus . 100 —104 |100 —104 - T 
306,998 | Western , Ltd., Nos. 1—305,998.. .. „ 10| .. A] [|144-— 156 | 144— 16 143 | 14% 
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88,821 Went India and eee ee cee 10 9 eee coe af of af 1 006 
84,568 Do. do. do. 6 * Cum. 1st Pref. . 10 | 6 А А 9j L 
4,009 Do. do. do. 6 Qum. 904 Pref. .. 10 6 eee 7 — 8 7 — 8 eee eee 
80,0001 Do. do. do. 5% » Nos. 1 to 1,800 100 | 6 - 104 —107 104 —107 eve ove 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Bleo. Lt. Sup., Ord., 101 to 19,761 8 4 6$ 6 „ 7 — 8 7 — 8 T ese 
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75,000 Do. do. 4% 95 18 Mort. Deb. Stock ss 100 DL ou vs ЭЕ .. 1101 —104 1022 | ... 
110,000 London Nleotric Bupply os Lámited, Ord. Pref, ; eee 1j— 2 14— 2 T es 
48, Do. do. à 6% Pref 6 * 4— 48 | 4— 4 | 1. 
ср esie IE шоа п д 
з 5 01 to з Ж 5 5 E 
220,0 Us| Do. : d M Debenture Btook | HET 114 —117 114 —117 eee oe 
125,000 Do. Mort. Deb. Stook Red. .. — 96 — 98 96 — 98 97) | 97i 
0,453 Notting Hill Blectrio ting [11] eee eee eee 151— 1 1 163 2 eee 
81,980 | 8. James's and Pall Blectric Light, Ord. sis dr a а 141— 1 144— 153 153 142 
"000 Do. do. 7 % Pref., 20,081 to 40,080 8i— = OR lt oun 
13.000 Smithfield Market em Supply, Ord. [III ese 00 21 тт 28 І 21— 22 eee ee 
60.000 Do. " 2 4 B Deb. - 10) P — p^ Б — 95 га ee 
000 South London lectricit] eee b TII TI) = — і eee | ` ooo 
79,900 | Westminster Hlectrio Supr u. Od. 101 to 80,000 , бїз 12 J 1335 16 — 16 | 144— 154 152 15 
. * Subject to Founder's Shares. t Quotations on Liverpool Stock Exchanges. . 
Unies etherwice stated all shares are Dividends in Geferred share 9588 an А 
BEIER E D MT rere е 
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SHARE LIST OF ELEOTRICAL COMPANIES—Oenténucá. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
book Cuong 


st are NAME, от week ended 
Jr сЕ сас Share. April 25th, 1900. 
t Highest | Lowest 
65,000 Aluminium shares, Nos. 1—€5,000 TID өөө eee eoe 1 TI TI 
90,000 Do. 4 5 1st Mort. Deb. Stock Red. 180 vee Stock "e ET 
80,000 | British Blectric ssi ses vis бес ». | 10 176 | 17i 
80,000 Do. do. 6 ф Oum. Pref. 30,001—380,000 10 1 123 
370,000 ро. о 5 % Perpetual Debenture Stock ... Stock VE 
45,0001 [рки Tlectrio Works Co., Ord. £1 shares, 50,001—95,000 | ... 7 we 
50,000 Do. do. 6 F Cum. Pref., 1—50, e Т $ - 
500 ff Do. do. 41 % 1st Mort. Deb. ...  ...| 100 ie 288 
40,000 British Insulated Wire Ord., Nos. 1 to 40,000 ... ‘sea 5 iis 85 
Do. do. 6 %Oum. Pref. Nos. 1 to 27,500 ... б T " 
90,000 | Brush Nlecl. Ei g., Ord., 1 to 90, ves 8 lí | ... 
. Non-cum. 6 % Pref., 1 to 90,000 2 24 i 
125,0001 Do. do. & Perp. e Stock СТТ Ste > TP oe 
50,000 до. 204 Deb. Stock Red. Stock ae a 
30,000 | Oallender’s Oable О shares, Nos. 1—30,000 .. 5 S 15 
20,000 Do do. 5 $ Cum. Pref. . 5 oH 
90,000 Do. do. 4) 95 1st Mort. Deb. Stock Red. Stock xis ET 
218,583 | Central London Railway, 8 vis ЛЕА «. | 10 10% | 10} 
61,088 Do. Pref. half-shares - e 5 6b | ... 
71,447 Do. do. Def. do. LII) eee ee 5 54 
855,000 City and South London Bailwa eee eee eee eee Stook 68 
87,000 do. Ord. Nos. 22,601 to 60,000 .. Р 10 ee 
82,008 | Crompton & Oo., Nos. 1 to 82,008  ... 805 А 8 ea 
100,000 БФ 1st Mort. . Debs., 1 to 900 of 1014 | 101 
, 00, and 901 to 11,000 of £50 Red. Ы 
90,261 & Swan Utd. II. Lgt., “A” #8 pd. 1 to 99, 281 5 3220 .. 
17,180 do. as A” Shares, 01—017, 189 b eee eee | 
Do. do. do. 4 9$ Deb. Stock Red. ... | 100 ае as 
112,100 | Mlectric Construction, 1 to 112,100 ... 988 А А 2 sug daz 
T Do. do. 42 Oum. Pref., 1 to 35,000  ... 2 с oa 
* 140,300 Do. do. 49% Perp. lst Mort. Deb. Stock .. |8 104 ” 
91,196 | Bimore's Patent Depositing, 1 to 70,000 ... ЕЕ 8 — "i 
9, Greenwood & Batley, 7 Y „ 1 to 9,000 * | 10 vas 
80,000 Henley's (W. T) Tesgraph Works, 00 ове ее б 3 13? 
9 do. 4 Pref. eee 6026 Б "o9 
? Do. do. do. ort. Deb. Btock... 8 ot 1111 +e 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works.  ... | 10 21$ | 31] 
00000 Кы „ ME ir 4 95 1st Mort. Debs. 100 т m | 
500 y [III eee eee eee 0 eee cee | 
10,000 | Do. do, '"Pref, £10 paid .. . | 10 VUE Бэ 
87,850 Беата and Maintenance ... - oe | 12 . 88 36 
150,000 4 95 Deb. Ваз. Nos. 1 to 1,500 Red. 1909 ... | 100 1004 | 100 
20,000 | Telegraph Man ; Ord. Nos. 1 to 20,000 А 5 2s 1 EM 
20,000 Do. do. 5% Om. Pr. Nos. 1 to 20,000 oes б eee see ees 54— 6 54— 6 eee 
640,0001 Waterloo and City Railway, Ord. Stock ees ees eos 100 e 8 % 8 y 4 101 —]104 1CO —108 102 А 
. * Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. | 
*Birmingham Electrio 8 , Ordin £5 (full 8—10. ri El h А Shares 
pirogue army, Grier . coca e n арр Berg goy 
Oldham, Ashton. end Hyde 3021140 pay, ra, 17—18. Kladarminztör und Distan Klactrio, Brel. (46 ра.) 6—6}. ae | 
do. Pret. (£10 pd), 1003—11. T. Parker, £10 (fully paid), 18, | ' 
* From Birmingham Share List. Bank rate of discount 4 per cent. (January 25th. 1900). 
MARKET QUOTATIONS, Wednesday, April 25th. 
This week. | Las? week. |100. or Deo, METALS, до. (continued). 
. per om. bd eo d т ee өө ee por 
oe ont 25 » б  (leotolyo), Bars . per ton 
рк owt. ee в 1 m Sheets.. per ton 
owt, е ee в н ; м Rod .. perton 
per ton | 1284 : ёо : Н.О. wire per lb 
per ton £81 £81 f Ebonite Rod о „ „*, per lb 
per ton A21 41 / ^" Bhes$ .. 20 eo por Ib. 
per ton гц 516 v» п German Sliver Wire ..  .. per b. 
рег ton 21610 216 10 Ё А — — „ „ der lb. 
Per gal. H^ 1/- oe h Indie-rabber, fine ee рет Id. 
per р. 6 ee ¢ Irom, Charcoal-Sheets .. per ton 
per 96 10 420 10 В „ Pig warrants) per ton 
per ton 495 A96 oe | ns Forgings according wo ise per ton 
per ton 581 281 "T € » Scrap, heavy „„ Det ton 
рет ton | 49710 491 10 бе € » Wire galvenised No. 8.. Per ton 
. Рет. 2/0 ae e с Lead, Englich Ingot .. .. рег ton 
ee oe Eheot eo ee ton 
2 ; d ^ Manganin Wire No. .- .. per ib 
Porton | 4% — з 4 Mica (in original cases); small” per b. 
per owt. ^ 68/- ee é и и и medium per Ib. 
о И re 
Ber en 4 10 4510 аз $ bars E Ib. 
per ton 45 @6 oe э и. гта sir'p а sheet per lb. 
per ton | 410 15 19 15 T ePietinum .. .. co co per os. 
eh йа | э Tea Magnet, aonig to 477 p. tot 
5" | vs $ Bisel, Magnet, in ч ee oe 
ten ём A294 - 8 Tin, block .. ee oe ee per ton 
на per bon £50 20 #150] 480 te 4150 ae ДТ T "TE 
P to 18") basis per Ib. f p White Anti. triction Metals - 
. pee lb. “White Ant” brand 


per lb. 
6 „ ire, basis ae por 
с Copper Tubes (brazed) .. .. per lb, 


5 


T 
jj 
H 
285 
4: 
af 
m 


€ „ „ (solidärawn) .. per Ib. x Russian, 10 lbs, ре 
в Cot pee Bars (best selected) .. рег en | 487,10 | еза 0 %% . Ade dl 180 Ibs. zove м os. 
Qv Quotations Quotations 
^ g^ 2 —— and F Ghosts 
S . Company, Lei, T Mean: 
17-а ELE inn eee Se 
~ 1 Мам, Money C, Yes ё Ca, 
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ELECTRIOAL PROSPEOTS IN THE 
. PHILIPPINES. 


Aw American electrical man on the Isle do Panay sende the Western 
Electrician the following interesting article :— 


DEMANDS FOR APPARATUS. 


Daring the last few months there has been a great demand for eleo- 
troal apparatus of all descriptions in the cities and towns in the 
Philippine Islands. This new demand is only in the natural order of 
events in these islands since the advent of the American troops. The 
latter have established garrisons in all of the important cities and 
and as soon as a section is garrisoned, a large number of 
American and European contractors and prospectors arrive, and begin 
drawing up offers and contracts to clean the streets, care for and 


sort of implements, and to bo entirely without many of the actual 
necessities of life. 


CRAVING FOR IMPROVEMENT. 


. But the people of the Philippines are not all of the ignoran? 
classes, even if Spain has failed to advance them in modern ways: 
Many thousends of the richer classes of natives bave for generations 
sent their sons and daughters to Spain and other countries for an 
education in the leading institutions cf learning. Tne writer has 
met with educated men and women here who are as well advanced in 
foreign ideas as one who hss always lived in America or Europe. I 
have interviewed native men who have received an education in 
foreign electrical and mechanical schools, while it is common to meet 
with men who bave been trained as engineers or contractors. These 
people tell the others of the great electrical improvements which are 
apu in other countries, and now thet the Americans are here 

instil the modern ideas more and more into the native mind, 
it is not at al] remarkable that the higher classes of natives are con- 
stantly arguing for the introduction of these modern ideas they have 
hea:d so much about. 


Momzy ron INVESTMENT. | 


In e city and town of the Philippines there are a certain 
number of rich natives, and these men frequently possess large 
amounts of money. Many of them control extensive sugar and rice 

and clear foitanes every year. One rich plantation 
owner, known to your correspondent, operates 20 tations, 


to work his machinery and carry ерене: to the coast for ship- 


are many others who have their gold and silver in idleness, often 
buried in the basements of 
for a small return. 


Pammer Млоніхи Snors VERY INFERIOR. 


ments for carrying on fighting. In 5 working shop will 
&o., i 


bolts and set screws, but the dies are usvally out of , and the 
are seldom perfectly true. The native 

will spend a great deal of time working out a thread on а bolt, and 
will lose a good part of an hour in tapping one hole in metal. If an 
American were to come here with the view of establishing electrical 
working i es would find it necessary to bring trained machinists 

i could hire any number of helpers from among the 
ves, and would find them to be cffective and honest workers, but 
е be depended upon to do only the cradest work, at 
U e 


ALL Macummry AND Toors Must Ви IMPORTED. 


Although there are already established iu the Philippines several 
d firms for handling metal working, wood working, elec- 
trical and even t«xtile machinery, it will be many te before the 
electrical machinist will be able to procure jast what be requires 
without sending to the United States or to Europe for it. Tnere- 
fore, the electrical machinist in coming here to go into business 
shoald beforehand to bring with every piece of 


2 


With the of & few shops controlled by the 
Government, there is not a place where one can find a complete 
equipment of , tarning or boring machinery. 


houses, who would gladly invest it 


In nearly all of the M the native machinist rigs up braces of 
iron and spends considerable valuable time in boring out a single 
hole in iron, and nine times out of ten the hole is incorrectly bored. 
There are no planing tools of апу sort, and if а moderate-sised piece 
of iron is required to be thinned down or trued, a native will have to 
work it down by hand, sometimes devoting several days’ time. 
There are no turning or cutting lathes, although most of the machine 
shops have little hand-power wheels for driving a baad which circl ss 
some wheels which are grooved and which are adjusted to turn pieces 
of iron and stes! for turning down to certain proportions. Sometimes 
two or three nativo boys are used to turn the driving wheel and the 
докл р holds his tool against the piece for hours, while 
the piece is tediously reduced to the desired pattern. 


No BYSTEN. 


A prospective electrical machinist might take hold of a local native 
machine shop and in a few weeks introduce the proper systems for 
working, and put in the required machinery, so as to make the shop 
useful to him until he could get one of the regulation kind in service. 
The native metal workers at present employ no system whatever. 
"aba jeg Decani ee Tbe owner of the shop is the 
foreman, but in doing & piece of work several of the workmen 
usually stand around and chatter and direct, and disorder in 
general They never think of putting their tools away in a rack, but 
toss them about, and when they are required much fime is lost in 
finding them. Rubbish of all sorts is permitted to collect and get in 
the way of the workers. | 


Vary Low Waers Pam. 


Wages in this country, for even the highest class of skilled 
mechanical labour, are very inadequate. Foreign who come 
here, cf course, expect the fall raves cf wag-s, and if anything more. 
Bat instead of receiving offers of $2.50 or $3 а day, they find that the 
native machinists are working for frm 25 to 35 cente a day, American 
money. If the Government wants a machinist for any of its 
mechanical work in tbe Philippines, the regulation rate is paid, but 
all of the native machinists receive only the low wages of the islands. 
This fact keeps down the cost of running an electrical establishment 
in the Philippines, and would operate to advantage to a proprietor 
who could use a large proportion of the native machinists. 


М№аттув Млснінтетв Do Nor Work Осана Haart or тнв Day. 


In the Philippines the weather is very warm about one-half of the 
yoar, and so the machiniste have been accustomed to lay «ff during the 
heated term each day from 11 o'clock in the forenoon until 2 o'clock 
in the afcernoon, during which time they eat their noonday meal aud 
sleep. They begin work at 6 o'clock in the morning and stop at 
6 o'clock at night. 


Borromeo INBXPENSIVB. 


kind of a building can bs erected on a large scale at a very 

small cost. The bamboo is worked by the natives very cheaply, and 
a whole side of a tenen erg cut, plaited, and set up in place ia 
and buildings are standing to-day 

ago. In the event of fire, of course, 


Powze PLANT. 
Necessarily the power plant would be steam, for the reason that 
are y no developed water-powers yet in service. The 


of the mill proprietors 
have men out all tbe time collecting the oùto kaak o the cocoanut, 


ExzornicaL Dmviome WANTED. 


Naturally the chief demand at present is for electric railroads for 
connecting all important centres. A large on of the native 
population is aware of the existence and of electric 
reads in other countrios, and they are inclined to favour the adoption 
of such lines of roads here and would encourage the enterprise by 
investing money in the stock. Then there are a great many thousand 
Americans and others here, and more arriving, for the purpose 
of going into business here and ing. All of these people want 
electric roads and woald patronise them. They are aleo asking for 
electrical devices. What few electric bells have been put into the 
houses of the richer natives have attracted much attention. Every 
native of note who sees the outfit expresses a desire to have eleotric 
bells put into his house. With the dsmand for electric roads, electric 
bells, and electric light in vogue, it cannot be long before it will bea 
bonansa to any Ameriosn who comes here and establishes electrical 
working machine shops in the leading centres, | 
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ELECTRICITY AT THE 1901 PAN-AMERICAN 
EXPOSITION. 


By ORRIN E. DUNLAP. 


Ir is estimated that about 7,500 нр. will be needed to make the 
electrical features of the Pan-American Exposition а success. 


Niagara Falls, in 1901, and already extensive p ons are being 
made on and about the grounds. Tke power be to 
Beffalo and the Exposition at a voltage of 11,000, and in the 


Exposition’s principal transformer station it will be stepped down to 
2,400, at which voltage it will be sent through insulated conduits to 
about 200 transformer pits, and from them distributed in subsidiary 
ducts to points of use at a voltage of 104 and 208. 

In every possible manner electricity will be given prominence. No 

st tion or Fair hse equalled what will there be accom plished, 
А being the intention, Sg pies ci wonderfal amount of current 
available at Niagara Falls, to the Pan-American and 
its electrical features stand out far beyond what it will be possible to 
accomplish in any other place not so fortunate in its power possessions. 
The Bk ctricity Building, the Electric Tower, and the Oourt of 
Fountains will long be memorable in the minds of all who are so 
fortunate as to see them. 

The Electric Tower will stand at the head of the Oourt of 
Fountains, and as seen from the bridges e the artificial lakes 
it will be most besutifol. Burrounding this tower thére will be а 
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Tum Exvecraio TOWER. 


basin faving an area of 90,000 square feet. To furnish the material 
for the tower it is expected consume about five months, while 
the erection of the tower will occupy two months or more. The base 
of the tower will be semi-circular in form, having dimensions 265 by 
165 feet. The distance from tbe ground to of the tower will be 
950 feet. At the height of 70 feet there will be a and a 
restaurant. The second landing will be 200 feet high, the third 253 
feet and the fourth 292 feet. Electric elevators of rapid speed will 
land ngers at the highest landing. In tho base of the tower 
arch-forming columns will rise to a height of 71 feet. The tower 
will be used for the display of special electrical features, one of 
which will be a waterfall, 70 feet high and 30 feet wide, plunging 
from a niche in the tower. 

There is every reason to believe that few points in the Exposition 
will prove so generally intere as the Electricity Building, for in 
this stracture will be the latest and highest type of 


electrical ment. Displays of all kinds will be extensive, 
This building l be 500 feat in length and 150 feet wide, afi 


а floor space of 75,000 square feet for exhibits. It is very evident 
from the applications so far received by the management of the 
Exposition that manufacturers of 

themselves of the facilities of the building 
mat . et 


wi 
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railway that will skirt the grounds near the fence. All 
roads used in band ling exhibits ous to the opening wil 
be covered up and after the Exposition. The intnmm! 


crossings. 
Во far as possible all distribution of electricity in an 
Exposition grounds will be by un und methods. 
Tbe Court of Electrical Foun 
па бе ee 


descent lamps of all colours will be used in adding to the brillisacy 
and glory of the scene. There will be many fountains, and all vil 
be made brilliant at night. 

рса Вие New York, is in charge of the electsial 
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A RETROSPECT OF THE STRIKE OF 
’9 7-98. 


ў 
E 
E 
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own members. Brought down to its ultimat 
prevent a labourer from fettling a casting on a grindstone, which is, 
we take it, strictly a machine tool as fully as is а lathe or a milli; 


The machine question was so evidently one outside popular 
sympathy that the A.B E. it as a war cry, and nominally 
challenged the a eight houre' question in Londa 
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clerk, who had done his share to 
belief that they were right, could not see 
to support men who earned double and treble his wages, and had 20 
appearances to keep up, in a struggle on which they had ente 
no justification whatever. The man in the street, in short, 
his support, and the strike was doomed to failure from 
though it lasted throngh seven months and was largely 
from Germany. We hope that the true meaning of the 
support has ere this been rightly appreciated by the men. 

We quite agree that the Employers’ on was not 
trades unionism, but that it was fighting a few 
got hold of the A.B.E. and were pulling the strings 
were dangerous to the well-being of unionism, and 
по се Me and help оп the worldly aspirations 

que. 
. Mr. Cassier speaks of socialism having insidioudy worked iu 
way into trades unionism. There was certainly no кй 
in the policy that forbade the so-called unskilled labourer adding 
to 
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with a view to doing it or not. We 
the specially-trained man should always be able to beat the uni 
man of equal ability. But men of greater aptitude may acquire ЁШ 
SA less. MSIE How can it be right to forbid them to emu 

The strike put a stop, says the author, to the delusion thst 
the strikers having demanded everything ea be ee with 
something. There is no worse policy than granting 
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A just should be granted in toto, but ап anjast 

warrant 5 The А E. had had "на Ця 
2 6 2 . 
sions, that finally it became a very Kruger and р, very 


tried 
thing, with the result that nothing but war could 
English engineering had become paralysed as 
of the A.S.E. It was not, to our way of thinking, a 
hcurs bat a question of work. Men had practicall 
Teue, they spent time ander the паро» roof, 
did not labour. They were completely demorslised and unsettled. 

The author deplores the action of the Board of 

the Oonciliation Act, and thinks the Board wonld have 
better to collect and distribute information 
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trust can be placed in the utterances of the professed representatives 
of labour. 


knowledge enables us to say that among decent 
strike was deplored. They did not want eight 
hours—at least, they did not want it unless something could have 
been done to force the railways into a different scheme of cheap fares. 
The compulsory early trains would not work in with the opening of 
the workshops at 8 o'clock. The London Oouuty Council and other 
municipal bodies who have made such lord professions of goodwill 
towards the working class, have steadfastly opposed every step for 
the amelioration of the means of Had they been actuated 
the virtues they professed to admire, there would have been an 
tramway along every road into London at half the existin 
railway fares, and the eight hours’ question might have been settl 
for eight hour is quite a sufficient day for a man who puts his back 
nri work and does not loaf as he has been com to do by the 
We need not follow tbe author into his discussion of what Mr. 
Barnes, the secretary of the A. S. E., has said since the strike. All 
know that Mr. Barnes has called aloud that employers should do the 
very things that the А В.К. had set its face their doing. Why, 
it may be asked, was the A.B.E. wrecked, whereas the Boilermakers, 
under Mr. K night's leadership, have been prosperous, and have bad 
no such troubles as the A. S. E.? 
Mr. Oassier states that the settlement arrived at after the strike has 
worked well, and there is no hindrance to employers any man 
. We seem to have heard of some 


-feeling, and had been 
specially condemned by the A.B.E , which society, indeed, owed ite 
origin as ап amalgamated society to the avowed puicy of abolishing 


On the whole, so far as we can hear, the author ie right when he 
states that the whole industrial welfare of the nation has been 
benefited as a result of the final stand made against the tyranny of 
& false unionism. Indeed, the engineering industry was вере most 

many 


GAS ENGINES AND CENTRAL STATIONS. 
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ne has not been an unalloyed success in electrical 
we bave recently seen, has sometimes been saddled 
sabilities in the shape of discourteous advocates. 
little if anytbing worse than the obstacles put in the vay 
engine in its early days when first set to compete wi 
and the thermo-dynamic superiority of the producer 
gine is bound to tell in due time when power users beceme 
nomy to be secured. The best steam engines do not 
change more than 15 per cent. of the heat supplied them into me- 
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бм per 
efficiency of ere engine and boiler is at best 12 


cent., which 
may, says Mr. D. Adams, whose figures in the ZEngineeri 
Magazine we quote, be assumed as about equivalent to 1:63 Iba. of 


Ooal gas and water gas are not recommended for power purposes. 
Ooal gas only contains 25 per cont. of the energy of the coal from 
bich it is made, while water 

the combined efficlency of c 


а 


fuels of а quality quite too for steam raising p and of a 
low Vel, М. Adams 8 that electrio stations have 
rendeing them ly suited for gas power. The 


for example, usualiy ranges from a fourth to a half of the 
maximum load, and the changes are rapid, and ordinarily, load may 
vary from average to maximum in one hour, while maximum load 


, rarely endures for two hours in twenty-four—this of course refers to 
lighting stations. 


The result of allthisis not merely that there must be sufficient 
engine power to carry the maximum load, but that the boilers also 
the same full power. With producer gas, however, a 

brum аж of gas-holder will enable the producer to be run 
y, and the peak of the load curve be dealt with by the 


stored gas. Storage batteries, of course, have been applied to steam- 
driven stations, to get over the peaks cf the loads, but the storage 
battery is equally applicable to gas-driven stations, and still leaves 
the above further advantage. 

The steam boiler itself is not a great store of energy. The total heat 
in the water is not a sixth of that neo to convert it to steam 
while in water-tube boilers the water capacity 
Stored gas contains its energy chemically locked up, and the gas may 
be stored л Gas producers do not cause smoke; they are 
safo against explosion. Gas engines are claimed to afford better 
economy than steam engines in their relative performance under the 
conditions of electric stations. 

The saving of one-third the fuel, and the farther economy due to the 
possibility of using very inferior fuels, should certainly offer to power 
users the necessary inducement to investigate the subject thoroughly. 
We are bound to say tay tome gas producers we have seen at work 

put up in v» ne of all the elements 
of work; but this is a fault that to the maker and 
rather than to the system, and we must add that other gas 


plant has appeared to us practically perfect in its make and method 
of working. l 


ADMIRALTY ENGINEERING. 


II. 
CoxrIBUING these articles, the Engincer aska at this late hour, Was 
it worth while paying £180,000 for the right to use the Belleville 
boiler?” Oar contemporary appears now to think not. 

At the time when we stood practically alone in backing Mr. Allan, 
of Sanderland, who stood wp in the House and was bold in his 
denunciation of the boiler policy of the Admiralty, the Engineer sat 
on the fence and practically placed its authority upon the side of the 
policy. We are now told by our contemporary that at first it held 
an adverse view concerning it, but on the publication of favourable 
statements was '' led to doubt the accuracy 
are now informed that the tubes for the Belleville boiler are about 
90 feet long, made up of 10 rows of 9 feet each disposed in the form 
of a flattened zigzag. When the experiment of the Powerful and 
Terrible was pat in hand, we believe that the tabes were 90 feet long 
just as they are to-day. | Yet with this 90 feet of water pipe oined 
every 9 feet to a short bit of horizontal pipe and each 9 fee at 
TFC teelf to 
FCC on of such very serious 

m portance. 
It is plainly and obviously wrong on the face of it,and it is 
how on so plain an issue the Engineer could itself to 
be put off its original view. It is now perceived the boiler is 
unsuitable. Its tube arrangement is not good. Acoo: 
Darston himself, it is practically as heavy as the Scotch 


фасы. Moreover, it is so to org and corrosion, and so 


, 


ked 

The evil of pitting from which the Belleville boilers suffor is such 
that a mere pin-hole eaten through any one tube practically pate the 
whole of that boiler out of — рери until the element is removed 
and replaced, and while nominally easy of acoomplishment the 
job is realiy tedious and difficult, compared with the operation of 
plugging a ng tube in a Scotch boiler. Asis well known, a tube 
stopper is simply a rod two india-rubber washers capable of 
being compressed so as to the tube. The stoppers contain the 
burst portion between them, and the burst tube becomes 
water space of the boiler. A ship may arrive in I with scores of 

its fire tubes thus plugged, and be very little worse 
pluggiog. The operation is simple, and at most only disagreeable to 
dhe engineer who does it, becauss he has usually to stand more or 
less in the smoke box or base of the uptake, exposed to heat, ditt, aud 
fumes. Belleville or. water tubes generally cannot be pla without 
first из! off the boiler. The failure, or so-call are, of the 
Scotch boiler in the Navy is attributed to the late Mr. Sennett, chief 
engineer, who believed that he could get more duty oat of Scotch 
boilers than other engineers had been able to do, and he starved our 
respect of boiler room, and tried to make it up 


ships in 
| with forced draught. Having роб а dubious practice into working 


. 


e 


order, the Admiralty then find ont that Scotch boilers are 
all wrong, and coming to the conclusion that a change 
is inevitable, they forthwith, without serious trial or investigation, 
pay a hage sam to use the water-tubs boiler, which the Engineer, 
after bolstering up the Admiralty policy for years, now wishes to see 
changed. It is by no means certain that the Scotch boiler is the one 
that should now be sdopted. It is an internally fired boiler, and 
therefore has a limited area of grate, as have ali of its type. 
Externally fired boilers have the capacity of very much larger grate 
surfaces, but in the Balleville, and we fear in many other water-tube 
boilers, the full use of this large area is not ble or practicable, 
because of the А 
The priming of the Bolleville boiler is, we believe, out of all гаса, 
but other water-tube boilers prime less, and it ap tous that 
water-tube boilers are to bs employed they must combined with 
some form of steam dryer or zuperheater; wo might further о 
the employment of a water separator, to be placed in the 
itaelf, so as to drop the separated water where it should be dropped, 


of first im " We 


for the 
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i. e., into the water apace of the boiler. Weare bound to say, however, 
‚ that excepting the failare of the old boilers brought about by the 
forcing policy of the late chief engineer, there has never been adduced 
any good resson for the rejection of the earlier type. The Engincer 
makes out as bad a case as the Scotch boiler, and 
shuts ont all mercantile experience as being quite 


We think practical marine men will not yet ba convinced that the 
lessons of the mercantile marine can be scouted. Atlantic liners use 
Scotch boilers, and use them with forced draught. We have seen it 
stated that in the Navy the boiler failed wid forced draught, because 
the closed stokehold system was used in place of the closed ashpit or 
Howden's system. This may be so. Bat are there not Scotch boilers 
running successfally with closed stokeholds? We believe the Cambria, 
of the Northwall line of the London and North-Western Railway, 
has Scotch boilers, and she has forced dravght and a closed 
stokehold. Much is heard abott the rapidity of getting up steam 
in water-tube boilers. Ooviously the boiler with the least water in 
it can most quickly get up steam. But there is no good reason why 
steam cannot be got up ss quickly as the fires will do it in 
the Scotch boiler. The Engineer admits that if the water in a 
Scotch boiler is kept in circulation by a pump—a very easy 
and simple matter—the fires can be pushed at full speed from the 
first. Far too much credit has been given to the water-tube boiler, 
because Oervera’s fi:et with fall steam on, nearly succeeded in 
running away from the American fleet that was supposed to be 
blc ckaaing it, bat wbich from lack of proper discipline or proper 
orders was creepiog about ou aide, quite unprepared fur a run. 

Had Ocrvera only khown it, he might have rammed at least one 
American ship for each one he lost of bis own, for his enemy was com- 


. paratively immobile for a time, and could have been run down. 


Bat the American ehips had no business to have been so immobile 
uoder the circumetance that they were supposed to be watching for 
the Spaniards to come out. 

A third article is promised in which the future policy to be 
followed is to be mapped ж our Souten poia. Let us 
that tte value of tho advice be greater than value of 
opinions expressed at one time so favourably of the Belleville boiler. 


A propos of the position of the in the Navy, it is of interest 
to read Rear-Admiral Melville's article on the United В 

in Cassiers Magazine. Reference is made to the the 
question is probably in progress of settlement. ore. 
hotly discussed in the United States Navy than it has been here, and 
was probably brought to a head by the Spanish war. How serious 
this war might have been at the outeet forthe United В y 
be guessed at. That it was not serious was simply due to the fact that 
from lick of supplies the Spanish Navy never attempted to fight, and 


The author, is perhaps, more particalarly 
on the use of water-tu 
considered that shell boilers would become out of date with the 


siderately upon the Terrible and Powerful, to be followed quickly by 
about an equal amount on the Diadem / 

Even after the Monterey experiment, progress was cautious. 
felt there had been insufficient experience in the use of the water tube, 
and shell boilers were still employed in large vessels. To-day, all new 
American designs include water-tabe boilers exclusively —apparently 
of the Ward type. 

This boiler is of somewhat peculiar design. It has water tabes 
in the form of semi-circular concentric rings connected at either end 
to a row of vertical tubes or headers. The two rowsof vertical tubes 


ham, Manchester 
be exhibitions of the cars at Oheltenham, Birmingham, Во 


firms are at liberty to compete, and have sent vehicles, and а о 
compita 


amount of detail, such as Samog punds Moreover, the Эй 
VVV probably lay off the whose 
т. 

Also, во far as can be seen from a rather small drawing, the тер 
ment of a tuba could not be effected. It is anid that the weight d 
the boilers of the Monterey is only 288 ton per sqeare foot of grak, 
and that under steam and forced draught it gavo satisfaction, bet 
that steam production was limited by the care necessary to prevent 
the cast-iron grate from down—a curious sort of fault tun). 
The disadvantage of the boiler probably most marked when à 
good order is its circular grate, which demands two firedoon ix 
proper firing. We do not see any absolute necessity, however, for 
the two firedoors to be diametrically opposite to each other. It is 
quite conceivable that as good practice in firing may be made with 
the doors separated by an angle of 90° or 120°, or that three don a 
120° would be more easily employed than two. 


1000 MILES AUTOMOBILE RUN. 


On Monday there started from Hyde Park Oorner, at 7 am, te 
automobiles that have participated in the 1,000 miles run arranged 
by the Automobile Olub; the route to be taken being vid Bristd, 
Birmingham, Manchester, Edinburgh, Newcastle, Leeds, acd Вы. 
field. Over 80 vehicles were entered, of which 58 were entered by 


following hills will be climbed during the j»urney, and will tes tbe 
climbing powers of the vehicles, namely, Taddiogton, Stap Fell—10 
miles long from Kendal—(an optional climb this, however), Danna 
Raise, including 80 yards of 62 (get out and push her а ba) md 
a Moff st, тЫ oe 1 mile of 300 fest ris. 

ва are pretty nown cally. . 

The test, by the wey, is to be of endurance, not speed, and no speed 
beyond the legal limit will be admitted in record as of any nin 
Vehicles may also be dirqualified if their drivers fail to show cx 
sideration for testisi horses, 5 hope of seeing 
what careful and steady driving can accom . Е 

was fixed as the first day’s ran of 118$ miles, and there vil 


E 


Kendal, Carlisle, Edinburgh, Nswoastle, York, 
Sheffield, Lincoln, Nottingham, as well м at Bristol, with a fmi 


‘seven days show at the Orystal Palace on the return of the survivors 


i de теси 
в there will be many. The cars entered indie e 


mobile Olub of Franc: has cffzred three medals. There 
prise, and a bonus of £10 to every car that satisfactorily 
e trial. 


Франа 


THE ELEOTRIOAL EQUIPMENT OF ЁШ 
OF WAR: 


(Continued from page 644.) 


WE now come to that section of Mr. Grove's paper * 
he deals with the important subject of machinery ud P 
distribution. He divides the machinery of 9 © -ting y 
of- war into— (a) Main propelling machinery, y ий 0 
high-speed steam engines and high pressure boil "еШ! 9 
auxiliary machinery, viz, those which 00°0 йк ship, 0% 
main engines and boilers in the propulsion of 90, 
which relate to the operation of the ship © 
machine, and those which fulfil дошевії fan% P ier 
a first-class battleship carries nearly 100 set ° 
and a first-class cruiser from 50 to 70 sett. grossly e 
Within recent years electrio driving be Р vic of f. 
supplanting steam and hydraulic power Ln age [ЛО] 
auxiliary machines, but Mr. Grove believes propoli% d 
will have no place for many a long day Tu the P? 
large ships. f 
The greatest advancement in the appli 08002 уор am 
is exampled in the U.S. battleship Keg 754° | шу, ( 


- z 55 motors and a generating plant of 350 EKW. 


PI s 
* Oondensed from a paper read by Mr. О. BE. 99 
tion of Blectrical Engineers, April 5th, 1900. 


— 2 B 
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a Service paper we have recently observed that this vessel, 
which bas been very much criticised during her trials, is now 
pronounced an unqualified success.) 

Jadged by the standard of present-day land practices, 
British naval designers would appear to be several years 
more backward than they really are, for a battleship takes 
about three years to build, and it is not unreasonable to 
allow a year for trial of any novelty at sea, and four years 
is a long time in electrical development. 

Mr. Grove does not appear to think that our Admiralty 
can be successfully charged with negligenoe or apathy in 
regard to the application of electricity. He points out the 
difficult conditions which exists aboard ship, and shows that 
with very few exceptions electric motors should be of enclosed 
water-tight and dust-tight type, of extra strong mechanical 
construction to stand overloading, and arranged with long 
bearings and good automatic lubricators so as to run for lon 
periods with no attention at all; they should also be design 
to work sparkleesly with constant lead for all loads, so that 
the brushes are fixed; and, moreover, the brush gear must Ъз 
so designed that the brushes do not jump off the commu- 
tator if the machine is exposed to external vibration, whilst 
the motors should run for normal periods with moderate 
temperature rise. All the conditions can fortunately be met 
to-day; bat in Mr. Grove's opinion they are best met by the 
modern traction type of motor. 

A strong case is made out for the advantages of the 
electromotor over the steam or hydraulic engine, and for 
cables as a means of transmitting power over p pes, stress 
being laid upon their convenience and simplicity. 


EFFICIENCY, 


The mechanical efficiency of an electric motor is, as a rule, 
* few per cent. higher than that of a steam engine of cor- 
responding power. The efficiency of the system as a whole 
involves the consideration of the generating and distributing 
arrangements, and here electricity has a marked advantage 
over either steam, compressed air or hydraulics, the power 
taken being strictly proportional to load, and the overhead 
efficiency from I. H. P. of generators to B. H. p. on motor shafts 
averaging about 65 рег cent. at full load. Bat the naval 
architect wants the relative advantage of competing systems 
interms of weight and space. Whether the change from 
steam to electric driving of auxiliaries involves the sacrifice 
of greater weight than is compensated for by the advantages 
ined is precisely the question upon which authorities 
ffer, the differences being chiefly due to the use of general 
а for the sake of argument instead of precise caloula- 


n. 

The main sources of loss in operating steam-driven 
auxiliaries are three :—(a) The use of too great a range of 
temperature and pressure in the oylinders; (5) Leakages, 
part pistons and valves due to wear; (c) Steam pipe condensa- 


tion. Under each of these headings Mr. Grove gives telling 
illastrations drawn from actual naval practice; he considers 


that under the last-named is found the most serious source 
of loss, The arguments for and against are examined, and 
the author concludes that any appreciable inorease in the 
horse-power rating of electric, as against steam-driven 
auxiliaries, is unnecessary, and that if the whole of the 
auxiliaries of a 15,000-H.P. ship were electrically driven, а 
saving of about 5 tons of ооа! used in generating the 
auxiliary stedm would result from the suppression of pipe- 
condensation, and (on the rather leas basis of 59 per cent. 
overhead efficiency) a further saving of 56 per cent. of the 
balance of 10 tons = 5} tons due to superior mechanical 
efficiency, a total of 104 tons out of the 20 tons per day used 
by а good steam auxiliary equipment. Saving in coal con- 
sumption, moreover, means an increase in the ability to 
keep the sea at economical speed. | 

The questions next examined are: To what purposes is it 


practicable, having regard to all consideratione, to adapt 


electric driving, what would be the changes in weight, space, 


Ko., involved, and what should be the arrangement of the 


installation for supplying the power? There is a broad 
difference at once to be recognised between machines 
directly co-operating with the main prop-lling machinery 
and those performing other duties. On the whole, present 
engineering opinion is, from consideration of reliability, 
decidedly in favour of continued steam driving for boiler 
feed-pumps, circulating and hot-well pumps, fire and bilge 


and distiller pum Experience with electric auxiliaries in 
other situations may eventually lead to the use of electricity 
for these services ; but for the present the contingency may 
be left out of account. | 

‘(To be concluded. ) 


THE UTILISATION OF BLAST FURNACE 
GAS FOR THE DEVELOPMENT OF. 
POWER BY GAS ENGINES. 


Tux Practical Engineer some time ago gave some interesting 
particulars relating to the application of blast furnace gas 
to the driving of gas engines. 

The statement that only about 60 per cent. of the thermal 
value of the fuel used in the furnace is utilised in the pro- 
cess of smelting the iron, however, only applies to the con- 
ditions obtaining at certain furnaces, 

The number of heat units required to be supplied by the 
fuel in the operation of smelting a given weight of pig iron 
varies within a comparatively small range for the different 
classes of pig iron produced and the nature of the ore avail- 
able, as well as the quantity and class of flax employed, bat 
the conditions of smelting under different ciroumstances very 
considerably affect the proportion of fuel required to be 
charged/ into the furnace to produoe a unit weizht of pig 
iron. Thus the weight of coke necessary to produce 1 ton 
of pig iron, when cold air blast is employed is, say, 1 ton 
18 cwt., while when the air blast is heated, only from 18 owt. 
to 1 ton will be required. 

The volume of gas evolved from the blast furnace during 
smelting is not proportional to the weight of pig iron pro- 
duced, but to the ht of fuel consumed. In the first 
instanoe the volume of gas evolved would be about 823,000 
cubic feet, measured at a temperature of 60? F., and in the 
second саве 158,000 cubio feet. Taking the thermal value of 
the gas in both cases, for the difference would not be very 
considerable, at 100 B.Th.U. per cubio foot we have the 
thermal value of the gas evolved for the production of 1 ton 
of pig iron a- | 

Cold-blast iron = 32,300 000 B. Th. U. 
Hot „ » = 15,300,000 „ | 
For the thermal value of the fuel charged, at 14,000 
B. Th. U. per Ib., we have—  - n 
1 ton 18 owt. coke to produce ош! iron = 59,584. 000 B. Th. U. 

from which we see that the evolved gases have a thermal 
value equal to 54 per cent. of that of the fuel charged, but in 
the latter case a considerable proportion of' the gas has to be 
barned in stoves for heating the айг blast, which proportion 
of heat is returned to the furnace and utilised in the eoono- 
mical production of iron, while in the former oase the 
whole of the gas evolved is available for the development of 

wer, only 46 per cent, of the thermal value of the fuel 
Шш, been directly necessary for smelting tH pig iron; 
from this it will be seen that there is very much more 
gas available from cold-blast furnaces. In modern practice, 
however, it is found that even when app'ied under boilers. for 
steam raising, and in stoves for heating the blast, there is 
still a considerable amount of gas to spare, including that 
which is lost through defective charging apparatus and other . 
sources of waste. ! 

In the report of Prof. Meyer (Zeitschrift des Vereines 
Deutscher Ingenieure) he points out, among the adventages 


. of the utilisation of blast furnace gas in gas engines, the 


high thermal e ffiojency of the gas engine. As the thermal 
efficiency of the steam engine is not much above 10 per cent., 
while the gas engine gives from 20 to 25 per oent., it will be 
realised that the substitution of gas engines for steam engines 
will result in considerable economy as regards fuel, when it is 
taken into consideration that so considerable a proportion of 
blast furnace gas is wasted. 

Then again, the conditions under which blast furnace gas 
is al bg for steam raising are so far from perfect that it 
i bable that its efficiency is not very high. 

he supply of gas to the boilers is dependent upon the 
chimney draught, which is controlled by the temperature of 
the products of combustion. The air supply, as at present 
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arranged, does not admit of such regulation as to meet all 

the changes in the pressure of the gas delivered from the 

ig and in the temperature at which it reaches the 
er. 

Herr Meyer draws attention to the advantages to 
be derived from using the gas in gas engines in place of 
steam boilers, in the absence of dan rom страно, as 
well as the saving in labour of handling solid fuel where 
it is found necessary as an auxiliary. Moreover, the heavy 
n y, in cases of accident, renders the use of 
steam boilers a serious ру 

The application of this gas, of low thermal value, 
to gas engines a special arrangements to control 
the ignition, including suitable compression. The 
cylinders of the engines uire to be larger than 
when a rich ооа! is employed, but not to the extent that 
might be esd for іп the case of ооа! gas the proportion 
of air to gas is about 8 to 1, while with blast furnace gas 
the proportion is only about 1 to 1, or equal quantities. 


The dust usually existing in considerable proportions in 


the gas can be prevented from entering the cylinders by 
special apparatus, thus preventing it from coating the internal 
p of tne cylinder, or causing trouble with the valves, 

bricant, &c. 

The effects of the variations in the pressure and the tem- 
perature at which the gas is given off from the furnace, as 
well ав those of the moisture and dust contained, all of which 
are considerable disadvan when burning the gas in 
boilers, can, by the application of a suitable cooling and 
cleaning apparatus, in conjunction with an efficient method 
of drawing the gas through the various vessels, and deliver- 
ing it to a holder, weighted to give a constant pressure, be 

neutralised, the gas being delivered to the engine at a deter- 
mined ure, and containing only a very slight and regular 
короп of moisture, while the density is also constant. 

he engine tested by Prof. Meyer gave, with ooal gar, 80 H. v., 
while, with blast furnace gas, its capacity was 67, or 16 per 
cent. leas than with the richer gas. The 1.н.Р, to B. H. p. 
со; was 83 рег oent, and I.H.P. to E. H. p., 70 


THE EFFICIENCY OF THE DIRECT-COUPLED | 


STEAM TURBINE. 


By ED. O. рв SEGUNDO, Assoo.M.Inst.0.B. 


THE steam turbine is an old friend, and engineers have 

become accustomed to look upon it as an ingenious reversion 
to first principles, which, however, could never hope to suc- 
· cessfully e the conclusions to which theory and science 
have led engineers in the design of steam engines. The 
early form of steam turbine, as it ap at the Inventions 
Exhibition, is still within the recollection of most of us. It 
was an entirely new departure, and, owing to its then 
enormous speed (16,000 to 20,000 revolutions per minute) 
and the impossibility of applying any of the recogni 
methods to the measurement of its capabilities, it was rather 
shelved by most engineers as something which might become 
of use in special cases, but which was rather too elusive and 
uncanny to warrant general application. 
Sinoe those days, ita inventor has spared neither time nor 
‚ Money in his endeavours to introduce the system into prac- 
tical work. No one will forget the application of the steam 
turbine to marine propulsion as shown by the performance 
of the as. Turbinia in 1897. Still, the impression remained that 


a steam turbine was a steam eater, and that this -ciroum-“ 


stanoe, combined with its v igh speed, placed it beyond 

the field of practical application fe а j А 
After some years of experiment the Westinghouse Machine 
Company have prodnced a turbine which they claim to be an 
improvement upon the Parsons’ steam turbine, the patent 
ta of which they acquired in 1896, and they are now at 
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work upon a 2,500 Н.Р. steam turbine. This isa very n 


object lesson in the transformation of heat into work. 


This is в remarkable achievement from the point d ней 


IX а short article which we published gos уе 
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i ai unit than has before been attempted in steam turbing, 
while the weight and sizes of its individus! parts m 


&mall for the power 
it will exert. The capacity of the t connected alternsts 
current generator will be 1,500 Kw. i 

At the Westinghouse Air Brake Company's works thre 
500-H.P. turbines are coupled direct to 800-Kw. alternator 
The whole t, including steam turbines, generators, tw 
10-H.P. exciter engines and generators, two pairs of ow 
densers and air pumps and the switchboard, occupies а spun 
of 29 feet by 36 feet. 

It is stated that the vacuum attained in the condenser i 
often as high as 28 inches, and the discharge from the cw 
denser is only a degree or two less than the temperatum d 
the steam in the con@enser. It is also stated that the tempen- 
ture of the steam on admission is 350°, and that sts 
point about 4 feet from where the steam enters the суш 
the erudi a is 0001 enough to enable one to touch it vil 
the hand comfortably. This is certainly a very remarkable 


comparatively large, it is, as an engi 


The exhaust temperature is said to be 102°. The ranged 

temperature between which the turbine works is, therefor, 

248°, which is certainly a long one, The Oarnot efficeny 

of such a cycle would Be "M 

811 — 568 
811 


which means that the very most the turbine could do wol 
be to turn into work 29:84 per cent. of the heat contained i 
the steam supplied. From careful teste it appears thst the 
consumption of steam per E. H. P.-hour was 16:4 Ibs, ot fil 
и ow the heat Fees in 164 ч ҮР 
at the corresponding to a temperature 0 
about 19,480 thermal unita. The е pahe amount of be 
that the steam turbine could be expected to turn into wet 
is therefore 


= 29°84 per cent., 


29°34 


Now, the work done for this expenditure of heat nandy, 
1 H.P.-hour, was 2,565 thermal unita, hence the rt 
efficiency of the combined turbine and alternator v 
2,565 x 100 
0,716 
To determine the efficiency of the steam turbine sts 
some assumption of the efficiency of the alternator mus 
made. At full load this may reasonably be put sé 9 I 
cent., from which the efficiency of the turbine alom 
work out alt 
2,565 X о | | | а 
соии 540 05 pene - . 


= 44°87 per cent. 


The steam turbine bas 97. m 
work 47°78 per cent. of the heat supplied to it which the 
theoretically possible for it to tarn into work, bz pe 
equivalent efficiency of the ordinary gas engine!" ay, 
dent., and that of the ordinary steam engine 2070 this 
What is also remarkable in the results of the tare) 
combined steam turbine and alternator, is the 8 |] 6 
small inorease in the steam consumption from f 
half-load. The figures given are as follows :— 


of relative efficiency. 


Fall Ie. ... 16-4 Ibs. per f. L r. hon 
Three-quarter load. 170 5„ ” 
Half-load — .. 182 „  » 


When the drop in the efficiency of the sternal den 
sponding to decrease ot load is taken into af 4 qq 
figures show that the efficiency of the turbine iti ™ 


very little between full and half-load. 


WANTED—ELECTROMOBSILES' 


“ Why Should London Wait?” we азе * 
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and most opulent city in the world should be absolutely 
devoid of electrical oabs, while New York now had some 
hundreds plying for hire, and manufaoturers were unable to 
turn out additional vehicles fast enough to satisfy public 
irements. The tour of the members of the Automobile 
Club, to which we allude on another page, has brought to our 
mind a reason which was given to account for the failnre of 
the electrical cab in London, viz., lack of skilled drivers. 
It was seriously said that as fast as men were trained to the 
work of guiding electrically-propelled vehicles through the 
rocks and shoals of busy metropolitan streets, the owners of 
private automobiles offered these expert drivers better wages 
to enter into private service, and во the cab company could 
not retain qualified men. 
This jer seems too flimsy and transparent to account 
for the failure ор electrical cabs in the metropolis on a 
sound commercial basis, and naturally the true reasons must 
be sought elsewhere; the experience of our American oousins, 
however, from the driving point of view, may not be wholly 


uninteresting. 

Mr. Hiram Percy Maxim, to whom we specially alluded in 
our last week's article, declares that 90 per cent. of the skill, 
care, and expense of the electromobile is required at the 
place where it is stored, while only 10 per cent. of skill and 
care is required in the operation on the road. “It is во 
simple that anyone can operate it, which makes it an 
especially desirable vehicle for ladies and young persons to 
ase.” Its motor is ideal; its power is stored, and may be 
used in large or small quantities as desired, and the trans- 
mitting devices are of the simplest and most easily managed 


With gasoline, on the other hand, 90 per oent. of the skill 
involved is said to be required during the running of the 
machine on the road, while but 10 per cent. is necessary in 
the care of the vehicle. 

Mr. Maxim was one of two persons who made the record- 
breaking ron in an automobile from Atlantio Ойу to Phila- 
a a distance of 100 miles without changing auto- 
mobiles, and he is one of the early pioneers in the industry. 

At the 204th meeting of the New York Electrical Society, 
on March 22nd, the entire evening was devoted to a discus- 
sion of the status of automobile development as it existe 


to-day, and several speakers made ont the best case they could 
for electricity, gasoline and steam respectively. 


Mr. Riker, whose name is well known on this side, as is 
his electromobile, said :—'* Of all motors, the electric motor 
requires the least attention in its operation. It has one 
feature in common with, the old ‘hay-motor,’ commonly 
called the horse, which is that both of them exert their 


greatest tractive effort and power at slow speeds, and both of 


them require no attention on the part of an operator, when 
they are propelling a vehicle, to make them put forth their 
best efforts in the ascent of a hill or other situation where 
these are required. Another feature of similarity and advan- 
tage possessed by the electric motor and the horse is over- 
load capacity. It is the nature of the electric motor, even 
more than that of the horse, to go ahead and do ita best 
until it destroys itself in the effort to provide sufficient power 
to meet the conditions it enconnters. This is not true of 
any other variety of propelling agent." 

Another er, Mr. C. J. Field, who apparently held a 
brief for the hydro-carbon or gasoline type of automobile, 
yet felt that the electric vehicle was best fitted for purposes 
of pleasure and of city travel. 
Although France is popularly su to lead the world 
in the development of automobile vehicles, just as she does in 
the scurrilous abuse heaped upon our long suffering old country, 
yet in the use of the electrical variety of self-propelled carri- 
age the United States undoubtedly is along way ahead. Our 
engineers frequently make quiet trips to the other side to 
tudy American methods of generator and motor con- 
Mruciion, tranemission of power 5 electric traction, 
and what not; why have not New York methods been 
adopted for the introduction and к working of 
electromobiles in the streets of London and other large 

lish towns ? | 

These vehicles are marked by great simplicity and strength, 
and we agree with our New York namesake that it is not ur- 

„ Teasonable to think for city street service that the elects ically - 
4 ле carriage has no peer, and again we ask, " Why 
ould London Wait ?" | 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in'this column should 
be as brief and concise as possible. Free use of fictitious names, dc. 
may be made Answers are furnished by а duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


A CORRESPONDENT inquires :—" Has the National Telephone Oom- 
pany any right to run without leave wires over my garden, and if 
not, what is my remedy? Am I at liberty to out them ?” 

„It seems that our dent has the right to cut wires if 


Sth Thomas asks :—(1) “Із a patent, taken out by an employé of 
an electrical manufacturing company, and pertaining to the apparatus 
manufactured by the company, the property of the ard by 
right? (2) Is а contract binding under the terms of which an 
employé agrees to make over to the company all patente on apparan 
man by the company and which are taken ont by the 
employé during his employment ? " 

„ In answer to the first question put by “Seth Thomas” there 
appears to be a direct authority to the following effect :— Where 
a workman in the Spir ment of a master has made the discovery 
of an invention, the workman is the inventor and not the master 
( v. Elsee, 1 O. and P. 558). This rule applies although the 
discovery ba made in the SY rds time and with the use of his 
materials (Heald’s Patents, 8 R. P. O. 490). An in the nature 
of a distinct invention would therefore entitle workman to apply 
for a patent, and in the absence of т Ван ы ’ 
property in that patent would be in 

th to the second question addressed to us, there is no 

on to such a contract. A clause of this kind inserted in 

an agreement resembles very sae Салы would be interpreted in the 
restrain of trade. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


e 


NEW PATENTS.—1900. 


Compiled expressly for this journal by W. P. Тномрвои & Co. Electrical Patent 
Agente, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom al! inquiries should be addreesed. 


6.615. "Improvements in terminals and bindiug screws for electric batteries 
and connections.“ W. R. Enywarps. Dated April 9th. 

6,621. Improvements relating to electrical switches.” J. Sax & Co., LIMITED, 
(G. Busch, Germany.) Dated April 9th. 

6,687. Improvements in relays." J. А. FLEMING and Marconi's WIRELESS 
TELEGRAPH Company, Limite. Dated April 9th. ; 

6,642. Telephonic device for imitating the sound of guns.” C. F. Мокніз and 
W.HrwNLry. Dated April 9th. 

6,049. An improved bracket or pendant for electric light and similar fittings." 
J. THox4s. Dated April 10th. sj | 

6,650. Improvement in, telephone switches.“ €C.PETiTJEAN." Dated April 
10th. 

6,671. Machine for filling accumulator plates with active material." E. 
FRANKE. Dated April 10th. (Complete.) 

6,675. Electrical key or stencel-board contact apparatus for telegraphic 
communication." E. Barr. Dated April 10th, 

6,684. ‘ Improvements in electric coherers," E. DERVIN. Dated April 10th » 
(Complete.) 

6,686. “ Improved apparatus for forming a silence chamber for telephonic 
purposes and the like.“ J. Dewek and B. SHERMAN. Dated April 10th. 

6,698. “Improvements in electric transformers.” THE British Тномзох- 
Houston Company, LIuIrED. (W. S. Moody, United States.) Dated April 10th. 
iComplete.) | 

6,703. "Improvements in electro-magnetic light machines for regulating the 
sparking moment.“ 'T.BrmiowxaNN. Dated April 10th. (Complete.) 

6,704. “Improvements in induction apparatus." C. Vout. Dated April 10th. 
(Complete.) 

6,727. "Improvements in electric contacts.” J. A. HALFORD. Dated April 
10th. 

6,728, “Improvements in electric contacts.” J. A. HaLrorp, Dated April 
10th. 
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6.781. “ Combined telephone exchange and aları systems.” W. I.. Wisk. 
(А. Goldstein and J. M. Latimer, United States Dated April 10th. 

6,744. “А new or improved alternating current electromotor.” F. M. Lewis. 
Dated April 10th. 

6,768. “Improvements in the construction of vehicle or car wheels, and in 
electric motors therefor.” C. E. I-sir18s. Dated April 10th. 

6,774. “Improvements in or connected with direct current transformers.“ 
W. I. Spence. Dated April llth. 

6,780. "Improved electrical measuring int truments.“ 
R. F. CoLI. INE. Dated April llth. 

6,798. “ Automatic regulating switch." F. J. Тогенакь. Dated April llth. 

6,794. An improved electrical combined switch and cut-out.” A. ECKSTEIN 
and A. J. D. Krause, Dated April lith. 

6,7 M. Double and single-pole maximum and minimum automatic electrical 
cut-out.” S. M. JouusrosE. Dated April 11th. 

6,826. “Improvements in switches for electric currents.“ J. C. DE Janiscn. 
Dated April lith. 

6,828. “Improvements in the manufacture of electric cables, more particu- 
larly intended for conducting currents of high tension or voltege," XI. MILDNER. 
Dated April llth. (Complete. 

6.466. “Improvements in or connected with electricity distribution on the 
multiple voltage system.“ W. L.SrrNcr. Dated April 12th. 

6,874, “Improvements in electric arc lamps.“ Н. V. James. Dated April 
12th. Complete.) 

6,9918. "Improvementa in electrical speed indicatore.” TH 
Тномх-ох-Носхтох Co., Lin., and F. Holt. Dated April ИИМ. 

6918. "An improved electric typewriter.” W. С. E. Faser. Dated April 12th. 

6,923. “Improvements in loud-speaking telephones." C. F. Dissarp. Dated 
April 12th. 

6,9381. “Improvements in or connected with the transmission and distribu- 
tion of electricity." J. G. Lorian, F. Bedell, United States.) Dated April 12th. 

6,936. "Improvements in switches for electrical circuits." E. F. Mov and 
P. N EST F. Moy, Lisitvep. Dated April lzth. 

6.947. Improvements in dynamo- electric machines.” B. G. Lamar. Dated 
April 12th. (Date applied for under Patents. &c., Act, 1883, Section 103, February 
24th, 1900, being date of application in United states.) | 

6.918. Improvement in polyphase induction motors.” В. G. Lamme., Dated 
April 12th. (Date applied for under Patents, Xc., Act, 1&3, Section 103, Septem- 
ber 14th, 1899, being date of application in United States.) 

6,351, “An improved instrument for measuring electric currents." L. J. 
STEELE. Dated April 12th. Complete.) 

6,971. “An improved system or means for controlling or regulating electrical 
installations." W. P. Тномгхох, (C. Coerper, Germany.) Dated April Hth. 

7.081. “Improvements in electric elceks.“ H. H. Lake. (W. J. Dudley, 
United States.) Dated April 144. (Cemplete.) 


Н. H. LIN DON and 


BRITISH 


.: ABSTRACTS OF PUBLISHED SPECIFICATIONS. 
\ 


Copies of any of these Specifications may be obtained of Mesars. W. P. THOMPSON 
and Co., 822, High Holborn, W.C.,and at Liverpool, Manohester, and Birming. 
bam, price, post free, 9d. (in stamps). 


1888. 
„8,511. 44 improvements in eleotro-magnets." М. Bouchet. Dated April 7th, 


. For the purpore of obtaining a uniform effort during the whole stroke of 

the magnet core, it is provided with a hollowed-out end or is otherwise made of 
decreasing section. By varying the form of the opening the effort may be modi- 
fied at any given point. The coil is enclosed in an armouring of magnetic metal 
o the ends of which are fixed two pole-pieces, the lower of which may be ex- 
ended inwards. Several coils may be wound side by side, and brought succes- 
sively into action by a moving contact connected with the core. A number of 
cores may also be connected together in line. An a'ternating rectilinear move- 
ment may be obtained by acting alternately on the twoends of the core by means 
of a pair of coils. 1 claim. 


6,391. in high-tencion transformers and Induction ocolis fer 
Копен ray work aad for other рагровев." А. L. Davis. Dated April 9th, 
1898. Relates to induction soils for Róntgen ray work, &c. The primary coil 
is wound on a core and enclosed in a tube. The secondary is formed of a 
number of sections, each enclosed in acell formed preferably by combining 
two flanged discs of insulating material. A coil of wire is placed on the flange, 
then a washer, next а second coil wound in the opposite direction, and finally 
a second flanged disc forming a cell or reel. The ends of tbe tube are 
screwed into insulating supporta, insulating blocks being first fitted in position. 
The spaces so formed are filled with insulating material. 4 claims. 


8,488. “improvements in. electric switches and fusos.” J. MoFariane and 
Holland House Electrical — Company, Limited. Dated April 12th, 1908. 
Switches and cut-outs are fitted with insulating or dividing pieces hinged or 
otherwise adapted to fail by gravity or under the action of a spring between the 
contacts or terminals when the switch or cut-out 1s opened or moved. This 
dividing piece may also serve as an indicator in «he case of fuses. 2 claims. 


0,604. “An automatic switch fer electric cooking utensils.” F. J. Down and 
J. Lek. Dated April 18th, 1896. Relates to means for preventing overheating 
in electric cooking utensils. A switch controlling the circuit is connected toa 
float, so that when the liquid sinks below predetermined level the circuit is 
broken. The switch contacts are conuected by a spherical cr like conductor 
supported on a sliding rod which is conrected by a link to the float lever. When 
the liquid falls below a predetermined level, which is regulated by the back 
lash of the link and by the chain, the contact is withdrawn from between the 
centacts. 2 claims. 


0,884. ‘‘ improvements in the mode and moans for making the junctions of tubes 
or FFF similar m 
J. ^; T. H. Spencer, and Н. 8. Smatiman. Dated April 16th, 1898. ates to 
the junctions of tubes and pipes which are applicable to telegraph poste, conduits 
for electric conductors and similar purposes. The wrought-iron or steel tube is 
first enlarged and then tapered at the end and fits into the tapered socket in the 
base of a telegraph post. A modification consists of a junction piece screw- 
threaded internally or externally, and is used to connect large tubes to small 
tubes, which are correspondingly serew-threaded. The tube ends may be 
flanged, a right aud left banded sarew-threaded ferrule drawing the sleeves 
against the joint, or the sleeve may bg flanged and bolted together, A butt 
joint may be used, tapered sleeves being driven into the ferrule, this form being 
specially suitable for conduits for electric conductors. 8 claims. 


8,910. “improvements in er relating te electrostatic machines." La Societe А. 
Cohondet ot Cle and P. Arohet, Dated 1 16th, 1898. (Date claimed under Patents 
Act, бо., 1888, Sec. 108, November 22nd, 1897, being date of application in France.) 
Relates to influence machines. The revolving t of the machine cons'sts of 
a series of metallic diecs or rings, &c , each of which is divided into a number of 
insulated sectors, separated from one осты by air spaces. These sectors аге 
carried by conducting bars mounted in ifisulating supports on the shaft. The 
inductors preferably made of tin foil, cemented to insulating material and 
covered with varnished т, are supported by a number of cross bars secured 
to insulating brackets, e charge is collected by a pair of rubbers or brushes 
bearing on the conducting bars at one end thereof, while а scond pair of rubbers 
at theopposite end serve to charge the inductors. When the machine is to be 


used for producing successive discharges such as are required for igniting the 
explosive mixtures in a gas or oil motor, a condenser may ba added. and dis 
charging balls interposed in the conductors leading therefrom. All the part 
may be arranged ір an airtight box, provided with meaus for drying the ur 
inside it, and for decomposing or absorbing the ozone produced. 6 claims. 


0,920. Bae iren in potes and standards for ‘electric reel“ 
Siemens Bros. & Co., Ltd., sad P. Aten. Dated Aril lth, 1895. Relates t 
collectors. The trolley pole is pivoted in the head which is extended dom 
wards in tubular form in the standard in which it is supported by bearings 
The tail end of the pole is connected to the spring which lies in the tube sad 
has its tension adjusted by the bolt. The conductor is carried down the 
rene and connected to an insulating ring which rubs on the fixed bruch. | 
claim. 


8,832. ‘improvements in electrical vibrators fer telegraphle sad ether perpen 
T. йа ‚ Dated April 18th, J698. Vibrators for sipbon recordere and other 
electrical instruments are formed with a base carrying an anti-sparking cal 
surmounted by a magnet. The base is also provided with a screw- 
slide for carrying the vibrator rod and the contact shaft. The rod pasmes 
through clips and is adjusted in length by a rubber or other pinion bearing 
against the part of the rod passing through the slide. A contact spring is 
carried by the lower clip for the rod. The contact rod is adjusted by a worm 
mee! and pinion so as to move backward and forward without rotating, | 
claim. 


8,988. “improvements ia eleotredes fer acoumulators." 0. Аки end Р. 
Mennaessier. Dated April 18th, 1898. The positive plates are made up of ons ot 
more strips of metal, each of which is provided with perforations and cp 
shaped depressions. Each strip is folded on itself so that the cups in sdjascem 
layers do not come together, and if there is more than one strip they are inter- 
laced. Two such interlaced strips insulated from each other may serve as the 
positive and negative plates. The plate is bent or corrugated and 
with openings, and with stuck up pieces for holding the active material in place. 
The connection between the electrodes is made by а rod, which passes tha 
an electrode and has at its upper end a mercury cup in which engages а conical 
piece secured to a conductor connected with the next electrode, and heldis 


Place by a rubber ring stretched over and under pins on the piece and rod. 
claims. 


8,802. “improvements in or connected with apparatus fer the това d 

ohlerate er sodinm ohierate by electrolysis." J. Broek asf t 
ited Alkali Company, Limited. Dated April 18th, 1698. Relates to the 
electrolytic apparatus for the preparation of potassium and sodiem 
chlorates described in Вресійсацоп No. 15,996, a.b. 1893. The metu 
cells forming the cathodes are arranged on terraces во that the 
liquid can overtlow from the top cell to the bottom one through tebes 
Fach cell is provided with a porous lining and with a platinum aacie. The 
cells are connected up in series. Ву this arrangement any single cell саз 
be removed without disturbing the othere. The liquid from the last cdl 
is withdrawn, and if potassinm chlorate has been used as the electrolyte is 
run into vessels to allow the pota-sium chlorate to crystallise ont, but if soditu 
chloride ha~ been used it is boiled down, and the sodium chloride which вай 
out is removed, leaving the sodium chlorate in solution. 1 claim. 


0,108. '' improvements ia te be need in connection with the duin 
deposition of metals." T. ea. di April 20th, 1:98. Relates to apparatus 


for plating smallarticles, such as parts of velocipedes, and principally intended 
for depositing nickel, but may also be used for depositing copper, silver, beam, 
tin, Ke. Consists of an electrolytic tank with anodes, and а cage for ситуа 
the work and serving as a cathode. The cage consists of insulating end duct 
and central cross discs, joined by two sets of removable conducting rods 
arranged in slots in the peripheries of the discs, and making contact with ав 
ducting end plates which are in connection-through the insulated journals asd 
the insulated hangers with the current conductor rod. The work is either Иге 
upon the rods or wired or otherwise attached thereto, insulating blocks [ad 
venting any two adjacent articles from touching. The cage is rotated by 
driven by a pulley on а countershaft. 2 claims. 


9,178. “improvements in electre-motors." J. T. Rene, C. H. Marsden, ш 
H.W. Headland. Dated April 20th 1808. Two motors are mounted ons вай 
and a surrounding frame to drive these oppositely. The armature abd com 
mutator of one motor, and the field maenets and casing, and the brushes of the 
second motor аге fixed on tte shaft. The armature and the commutator of the 
second motor are mounted on a sleeve attached to the casing and field magnets 
and brushes of the first motor and toa sleeve. The shaft and sleeve each carry 
four rings in contact with stationary brushes, and in connection separately * 
the brushes and field magnets of the motore. so that these can be connected is 
in series or in any other order. The endef the casing ig made in halves sed 
bolted together. The casings may be closed or open. The armatures mij 
surround the fields. The shaft and sleeve can be extended to carry fw 
screw propellers fora boat. The sleeve may be geared to a countersbat aad 
this and the shaft carry chain wheels for propelling a motor car; or the shaft 
and sleeve may carry pinions driving internally and externally toothed wheeli 
on а motor саг. 4 claims. 


0,187. “‘imprevemests in and relating te telegraphic tranoktis фит. 
F. б. Creed. Dated April 21st, 1898. Perforating apparatus for ng 
tapes for automatic telegraph transmiss‘on is arran with a number of 
levers, and spread out fanwise at the front where they are provided with keys 
The rear ends are parallel and act ор L levers. The vertical a» ms of the jeres 
are provided with selecting notches and projectiona which act on an : 
slide rods provided with reduced ends. The ends control a сотен 
series of vertical rods which operate the selecting rods either directly ot by 
means of the pins and pivoted levers, and also on the heels of tbe pivoted lere 
in connection with the spacing mechanism. The rods when moved by 
levers, project over the heads of their respective репо plungert, snd 9 
form rigid connection with the block, which is connected by tbe rod vita s 
double-acting compressed air, &o., piston. The lower ends of the rods rest in к 
upper block of a pair of perforating die blocks, between which the tape! 
passed, The tape is provided with a central row of spacing perforations & 
which pins moving on a guide rod can engage. The rod forms part of a pf 
frame actuated by rods attached to the spacing frame which underlies tbe key 
levers. The slide on the rod is moved as far as the first lever which hes 
been raised, and the pins engage w;th the spacing perforations to that 
and after the character has База perforated, the slide is drawn to its lore 

ition, carrying the tape with it by means of a lever operated by an ваг М 
ouble-acting compressed air, &c., piston. The rod of the spacing mechaniss 
continued to operate the valves of the air, &o., engine. The spacing жыш 
is provided with means for combining two characters together witbout an d 

vening ce, and for allowing а tingle or double space. Modified forms 

some of the details are described in both complete and provisionel ieri 

tions. The provisional spec ‘fication also refers to the omission of the le 

the key levers acting directly on the selectiog rods. 18 claims. d 
T. W. 


" batteries." 


8,218. ''imprevements tn secondary 8. E. B. 
ohett, and А. 6. Gold. Dated April 9186, 1896. Relates to e method bolt 1 
the plates or electrodes во that a battery or section of plates may be And s 
before leaving the manufactory ready for ng in the centeining 00”, M , 
the same time to provide means whereby the plates of one polarity n 
readily removed from those of the other polarity, and cel The 
circuiting by the materials which accumulate at the bottom of ничия 
спа plates anc Sometimes me ipte mediate plates are сама br 
the parts, and in len at the part, an ese parts are together 7 
cross bars of lead. e pieces serve as feet and also as Supports 1 
glass on which the intermediate plates or eleotrodes are : 
tions, Spacing pieces of ebonite are placed between the pistes. 6 clams 


8,488. “An olestric switeh.” Р. Н. Brant. Dated зві, 1808. ве 
for controlling a number of circuits such as for ligh lam aging iag 
starting motors, &c. A rotary barrel is fitted with a num un d. 
contacts adapted to engage with fixed contacts mounted on the ba-e or 
The number of arms and of the contacts is varied in accordance with the 
for which the switch is to be employed. 3 claims. 
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THE interesting paper read before the Institution: cf Elec- 
trical Engineers last week by Prof. Forbes, at the rt quest of 
the President, comes at a most opportune moment. The 
idea of distributing energy over large areas by means of 
electricity generated at the pit’s mouth, originally sug- 
gested, we believe, by Mr. B. H. Thwaite as long ago as 
1892, is now well on the way to fruition; the principles 
involved have becn practically approved by the House of 
Commonr, and it only remains for the details to be dis- 
cussed and settled before, we hope, the Bills now befure 
Parliament receive the Royal assent.. Tae adoption of some 
form of alternating current transmission for the carrying out 
of these projects is a foregone conclusion, though the final 
choice between single, two-phase, and three-phase currents 
may yet be sub judice. It is interesting to note that Pro’. 
Forbes, in his paper, pointed out the fact that so far as cost. 
of copper and insulation is concerned, in the case of over head 
lines, there is nothing to choose between the various alter- 
nating current systems—provided that ‘he middle point is 
earthed, 

In the discussion some surprise was — that this. 
feature had not been realised at an earlier period; as a matter 
of fact, however, we drew attention to the equality of ull, А 
alternating current systems working under the conditions 
stated, in an editorial contained in our issue for July 7th last 
year. In the article referred to, we gave proofs. showing 
that while, of course, direct current transmission is always 
by far the most economical in copper where the pressure is 
within the limits of practice, beyond those limita the three- 
phase system is no better in this respect than either single- 
phase, or two-phase with four wires. The two-phase system 
with common return may be regarded as out. of the running 
for practical purposes. 

Seeing that the single-phase system requires only € 
conductors, as: compared with the three or four required by 
polyphase systems, it would seem that there should be a 
marked gain in simplicity to b» recorded in its favour; it 
must, however, be remembered that to ensu e the reliability 
of the service the line must be at least in duplicate, while 
probably several pairs of conductors would be used ia 
practioe. Under these conditions the two-phase system would 
require no greater number of cor ductors than the single- 
phase, for each phase is entirely independent of the other, 
and a two-phase system with four conductors differs 
from а single-phase using the tame number in no 
respect save in ita greater flexibility; with two-phes s 
one can run indaction motors of the most satisfactory type, 
and drive rotary oonverters (which single-phase will not do 
with satisfaction), and provide for lightiog, driving mctor- 
generators, or any other purpose equally will, while the 
separate phases constitute what is practically a duplicate 


service. 
D 
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When we turn, however, to the question of under- 
ground mains, the case is somewhat different. The 
advantages attaching to the use of concentric cables 
with the outer earthed are so great that on 
either the single or two-phase system this method 
is preferable to that of earthing the middle point; 
in the case of three-phase transmission lines, on the other 
hand, it is impracticable to earth any one wire or to use 
concentric cables, on account of the disturbance due to 
capacity ¢ffects throwing the system out of balanoe, so that 
the earthed middle point is here to be preferred. A reference 
to one of the tables contained in the article above mentioned 
shows that under these conditions—viz., single and two- 
phase with earthed outer conductor, three-phase with middle 
point earthed—the relative superiority of the three-phase 
system in cost of copper as compared with either of the others 
is in the ratio of 4 to 1. This is based on equal immunity 
from breakdown to earth, and «qual efficiency. As a matter 


of fact, under these conditions the three-phase system has a- 


higher margin of safety from short: circuit between the con- 
ductors themselves, than is possessed by the other systems. 
Of course, in many instances, the advantage of indepen- 
dence of phases, the safety of the: earthed outer, the possi- 
bility of using old single-phase mains, and the convenience 
of running one phase down each side of a street for 
lighting service, as well as various other oonsiderationr, 
render the saving in copper of secondary moment; bat for 
power transmission direct from the generating station to a 
transforming sub-station with underground mains, it cannot 
be denied that the three-phase system possesses an enormous 
advantage in point of oost. Farther, when electric traction 
with polyphase currents is in question, althongh two-phase 
currents with a common retarn by the rails may be employed, 
the three-phase system is more suitable. While we have 
consistently advocated the use of the two-phase system for 
general zupply, we have not omitted to point out the draw- 
back of the greater cost; on the other hand, as pointed 
out above, for long-distance overhead transmission this 
drawback is non-existent. 
Wo cordially agree with Prof. Forbes in his suggestion 
that the present is a unique opportunity for British manufao- 
turers to take up the constraction and equipment of high- 
pressure polyphase transmissions, working, not in the groove 
which bas been so well and deeply cut by foreign firms, 
but upon independent and original lines. Oar engineers 
have not failed us inthe past; they are capable of designing 
and carrying out large installations without slavishly copying 
foreign methods, which are not necessarily the best —though 
they have been constantly held up to us as superlatively 
excellent. We hope to see these great power nndertakings 
entrusted to Britigh firms and carried out by British labour; 
at the same time, the foundation will be laid of what is surely 
destined to be & most important branoh of industry, pro- 
vided it is no longer neglected as it has been in the past, The 
immense water powers of Africa, rivalling those of Niagara, 
Rheinfelden, and Milan, are waiting to be harnessed; 
at home, our coal mines, more valuable to us than are the 
waterfalls of Switzerland to the Swiss, and more easily and 
cheaply made available for the generation of electricity, are 
on the eve of great developments. Let us hasten to show 
ourselves competent to carry out these great works, and to 
retain in опг own hands a moat valuable source of national 
prosperity. 


THE ооа! question is troubling many 

Coal. central station engineer at the ре 
moment, and there is tio immediate prospect 

of the canse of his anriety being femoved. The 1899 
works’ costa of a few stations wefe affected to а certain 
extent by the high price of fnel, but in some of the large 
works—particularly in the metropolis—contracts were placed 
at, or before the time the price began to inflate, covering 
these stations at the old rates. Such works were to be con- 
gratulated upon their good fortune, but even they saffered 
more or lem with all other similar @0поегря, in the delsy 
which occurred in delivering coal in reasonable quantities 
There is not much doubt that every works will be sffected 
during the current year. It will have been observed that 
some authorities have exercised a commendable foresight 
in setting apart out of the profits of 1899 а sum t 
help them over the ooal trouble during 1900. It 
must be a consolation to electric lighting engineers to know 
that their greatest rival among methods of illumination is 
suffering much more severely. This means that ther à 
hardly likely to be any set-back given to electricity sappy 
because of the increased price of fuel. The cost of energy 
may not, in some cases, perhaps permit of such reductions ia 
the price per unit as might be the case wers coal at a normal 
figure; but on the other hand, from the point of view 
meeting competition, these reductions ate not imperative 
just now, for gas works are very seriously affeoted, and their 
officials are becoming greatly concerned. Their concern à 


- shown in their desire, which has been hinted at by several gu 


authorities, to raise their charge per 1,000 oubio feet. Itis 
said that at least one London gas company immediately 
do this were it not that policy and Parliament render it 
inexpedient at the moment. Some remarks made by the 
President of the Institution of Gas Engineets on Tuesday 
last form instructive reading at the present juncture. Mr. 
Helps in his inaugural addreas informed his hearers that the 
extraordinary and unjustifiable rise in the price of coal made 
it absolutely neceseary that there should be a substantial rise 
in the price of gas, “Sach a rise in price,” he added, “ must 
havea prejudicial effect on consumption, especially as it would 
give an advantage to electric lighting. It wea in ths 
serious crisis the duty of gas managers to consider every 
claim for reducing the price and keeping up the constmpticn 
of gas.” It is hardly necessary for us to add that electric 
engineers should take the спе from this remark АЙ] ed 
accordingly in the best interests of the electricity рр] 
business. . 


Coal Saving Devices.—'' There is probably not a sten 
user anywhere,” says Cassier’s Magazine for May, who и 
not been told at different times of the n 
that he might effect if he would only adopt the 
devices that his informants had for For all thers 
is a special interest in the story which Norman Selfe telis 18 
his just published book on Machinery for Refrigeratts, 
of the man who adopted all the latest improvements «fered 
to him, and who, when he had paid ell his bills, and summed 
np what had been promised him, obtained the following М 
the gross saving to be ex :—By contorted tubular 
boiler, 20 per cent. ; acro fire bars, 10 per cent, ; steam 
dryer, 5 per cent. ; automatic damper regulator, 5 per cent.: 
patent ont-off, 15 per oent.; waterless condenser, 20 pt 
dent.; economiser and feed heater, 25 per cent.; р 
and softener, 10 per cent.; making altogether a saving : 
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DEVELOPMENTS AT NIAGARA. 


By ORRIN E. DUNLAP. 


Тновв who have watched the power development at Niagara 
the few 79 have undoubtedly been 


of the work and the wonderful per- 


dirti d the rivers aS 
rtion of the river's 
fa in order that 
power might be de- 
veloped for the use 
of ae е the 
Niagara ower 
Company and the 
е Falls Hy- 
Power and 
5 Co. 
accomplished 
wonders in this 
field, but the instal- 
lation of the Nia- 
gara Falls Power 
Company stands 
withont an equal in 
the world. As unit 
after unit has been 


installed in the pit 
and station, the 


This much has been accomplished in lees than 10 years, 
and а second wheel pit, ‘over which another power station is 
to be bailt, has been commenced by the Niagara Falls Power 
Company. 2 Prospects are that theffastallation of this eecond 
pit will be still more 
wonderful than that — * 
in the present pit EM 


owing to contem- | | М 
plated chan inn ЭУ 
the form of the tur- | a 


bines, but what these 
will be are : 

not announced, as 
yet, by the Power 
ompany. How- 
ever, with such a 


progresive spirit as 


be strange indeed if 
the engineering 
ability at its com- 
mand vy not, аза 
result of experience 
Of the last few years, 
develop improve- 
menta in the instal- 


Changes was given 

re trip of Dr, Coleman Sellers and William A. Bracken- 
› two prominent engineers of the power oompany, to 

Europe, there to consult the Swiss engineers who designed 

the turbines in to changes they went to suggest. 

Of the power house that will be erected to cover the pit 
and make a home for the new dynamos, few facta are 
obtainable at this time as the plans are not yet completed. 
It will Ъз а stone building of handsome appearance and 
architecture, and subs throughout. 


\ 


Tue Bia Correr Dam, 550 FEET LONG. 


EXCAVATING THE New WHEEL Pir. 


The length of the new wheel-pit will be about 463 feet 
between channel cuts. It will be lined with brick, and the 
width batween the brick walls will be 16 feet below the 
tarbine deck and 17 feet 4 inches above thedeck. The walls 


will be slightly battered. The sides will be channelled, this 


part of the contract calling for the greatest amount of the 
work of the kiad ever done on one oontract. The depth of 
the pit will be about 180 fect. In thickness the brick lining 
will be about 16 

inches at the top of 

the turbine deck, 
and 12 inches at the 
top of the pit. One 
of the features in 
the construction of 
this brick lining 
will be that facilities 
will be provided for 
draining the water 

" from the rear of the 
walls. At the point 
where the Niagara 
Falls Power Com- 
pany has built its 
plant there is a 
water-bearing strata 
located about 60 feet 
below the surface. 
This lets quite a 
large amount of 
water flow back of 
‘the walls, and in 
order to carry it off 
the inner course of 
brick in the lining 
will be hollow. 
Weeper holes will be built behind the walls, and the seepage 
will be conducted to a point below the turbine deck. All 
the lower part of the wheel-pit will be lined as it is finished, 
n the upper part will be;lined as fast as the units are 


T 


In үе wheel-pit there are 10 unite of 5,000 H. p. 
each, ing an available foroe of 50,000 HP. In the 
new wheel pit there will be 11 units of 5,000 HP. each, 

| | making 55,000 E. P. 
to be developed in 
this pit, or a total 
of 105,000 H. . from 
the two pits. Six 
- of these unita are to 
í 1 be installed in the 

i. new pit as soon as 
| it is ready for them, 
it beingevident that 
the Pan - American 
Exposition and the 
rapidly increasing 
industries of Nia- 
ra Falls will call 
ora large amount 
of power. 

Very good pro- 

ress has been made 
in excavating the 

it since ground was 

roken. The hole 
has reached a depth 
of between 40 and 
50 feet. This pit 
is being cut through 
solid limestone, the 
rook being removed 
in benches of approximately 6 feet, and carried through on a 
uniform grade. Dynamite is used fur blasting, but the 
contract requires that great caution be displayed in order that 
the installation in the present pit or station be not distarbed. 
The excavated “ muck ” is raised out of the pit in large iron 
buckete by derricks erected on the south side. It is then 
dumped in cars and carried to various low places about the 
lands of the Niagura Falls Power Company and used for 
filling, the Niagara Junction railroad tracks affording 


728 THE ELECTRICAL REVIEW. [таҹ Ra. 1 41. Mari 10 


excellent service for this purpose. All drilling in the pit is horseshoe. The extension of the tunnel will be on a grade 
done by compressed air, a compressor station of large size of one-tenth of 1 per cent. and on a curve. The length of 
having been erected on the south-east side of the pit. Inthis the curve will be 3684 feet, and the radius of the curve will 
compressor station 10 100-8 P. boilers and four straight line be 1803 feet. The extension will be lined throughout with 
Ingersoll compressors have been placed. The exhaust of the briek the same as the old tunnel. К" 

four compres. ors ія passed through a Stewartfecd-water heater. + The present inlet canal was built with a view of the sccond 
Double expansion pumps feed into a receiver 19 feet by 72 wbeel pit, and therefore it has facilities for eupplying 
inches, з tubular boiler having been fitted for this purpose. ample amount of water to the two wheel-pits. This inlé 
From this a 10-inch air main runs to a point opposite the canal is 1,450 feet long, 180 feet wide at the entrance, and 
centre of the pit, where a second receiver is located. It is 100 feet wide at the tail end. It carries 12 feet of water st 
16 feet by 60 inches, and here the second expansion of air is normal level. The entrance of the canal is - diverted 
obtained, which drops all moisture and gives dry air. Five slightly down stream in order that it will not catch the 
4 inch mains ruu down the pit 90 feet apart, All of the floating ice of the river in winter. 


penstock mouthpieces The contract for 
will be pnt in the — ——CO————————————— ааа the wheel-pit con- 
wall when the m:- struction is held by 
so ry is built. м, the National C- 

The new wheel pit | K —— | tracting Compaay of 
is located on the 7. aa ew York. Weber 
south side of the inlet — McOnulleh bas bess 
canal. In front of = | "irm appointed engins- 
the pit in the canal in-charge of the work. 
а cofferdam 550 feet Mr. McCallch reside 


long is being built in 
order to keep the 
water bick when the | 

со m is B — E £4 orsi d 
made of an outer, 10 = m — — — . 1 
feet wide, and an 
inner. 8 feet wide, 


sublet to A C 
Donglass by the №. 
both filled with stor e. tional Contracting 
Between the oribs there is a puddle 8 feet wide between Company. Mr. Douglass was connected with the previon 
sheeting, which is driven on the inner sides of the cribs. ^ work on the tunnel and first pit. Ў 


Fic. 1.—CABLE STEAMER ‘‘ Von PODBIELSE!.” 


Another cofferdam, 120 feet long, and of the same general 
construction, has been built close t^ the bridge leading from 
the power house to the transformer station. This cofferdam 


serves to keep the water back from that section of the inlet IT AMER 
canal east of the bridge where a shaft is being sunk in order rem 5 | 

to facilitate the extension of the tunnel from its present end 

to the new pit. This shaft is 10 by 16 feet, and it will | 

be run down to a depth of abont 180 feet, or to the bottom of Вт Prov. JAMIESON, M. Iner C. E., F. R R. 


the tunnel. A trestle has been built across the bed of the | | | 
inlet canal to the shaft, and the excavated material is raised UxTIL recently the making, laying, and repairing of mb- 
by a derrick and dropped into dump cars, which, when loaded, marine telegraph cables have been, for the most put, carried 
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Figs, 2 AND 3.—LONGITUDINAL SECTIONAL ELEVATION AND PLAN OF THE CABLE STEAMER ‘‘ VON PODBIELSRI." 


are disposed of similarly as the cars used in the pit work. out by British capital and labour, and consequently, the 
There is quite a flow of water into the pit, and in order to get demand for specially constructed and equipped telegraph 
rid of it three 8-inch hcles have been drilled down throagh steamers has come principally from the great British sub- 
the rock into the tunnel heading. Through these holes the marine telegraph companies as well as from Her Majesty £ 
water pasees iuto the tunnel, and thus saves a great deal of Government. Prior to 1880*, the writer is not aware 
expense in pumpiug. Two holes of the same size have been any such steamers were built and fitted on the Clyde, bat 
sunk in the north end of the new wheel-pit at a point where sinoe then, quite a large number have been turned out an 
they will be intersected by the tunnel when it is extended the banks of this famous shipbuilding centre. For ezamp 
around there. These holes will provide drainage for the pit. H.M.T.S. Monarch was constructed by Meers. Ds 
Tne length of the present completed portion of the tunne! Danlop & Oo., the builders of the Von Podbielski. T 

dds nen feh and bien vil nabe the total leogth of e _ © Ta a lecture delvared bj the wrlarod January Bu 18 8 
the new wheel-pit, which will make the total length of the 7 ) "rel re in a 7 
tuonel 7,436:5 feet. This ‹ xtension will be of the same section VF d Os ble 
aa the present tunnel, which is 18 feet 10 inches wide at the Fleet, which then numbered 25 steamers, bad been built aad 
Widest part and a little over 21 feet high, in the form of a equipped on the Clyde, &c. 
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firm has also made vessels of the same class for Colonial, 
French, and American owners. Further, the Eastern Tele- 
graph Company has received no less than five of its ships 
from Messrs. Robert Napier & Sons, of Govan, who are at 
present busy with the new John Pender, which is to be the 


- 


Fic. 4.— THE FORWARD PART OF THE CABLE STKAMER VON PODBIELSKI." 


Showing Bow Sheaves, Dynamometers, Leads, Cable Gear Hatches, Starting Levers 
and Brako Hand Wheels, Deep-Sea Buoys, and Hand-Hauling Gear. 


largest one yet supplied to the same company ; whilst the 
Pouyer Ollert ier, for the French Atlantic Company, 
emanated from the Fairfield Yard, and the more recently 
built Japanese Government telegraph steamer from Messrs. 
Lobnitz & Company's Renfrew Works. 


GENERAL ARRANGEMENT OF THE “Von PODBIELSKI," 


This being the most recent telegraph steamer, and at the 
same time the first one owned by a German firm, viz., the 
Norddeutsche Seekabelwerke Company, of Cologne, it will 
be interesting to review the special features of her construc- 
tion and ontfit, since all details are said to have received 
moat careful considera- 
tion with the view of 
fulfilling satisfactorily 
the requirements of the 
service in which she is 
to be employed. Her 
length between perpen- 
diculars is 255 feet, 
breadth moulded 35 feet, 
depth moulded to under 
side of main deck 16 
feet, depth moulded to 
under side of spar deck 
28 feet 6 inches. When 
fully equipped for sea 
her dead weight ing 
capacity will be about 
сн an ng the 
photograph which was 
taken when she passed 
down the Clyde to her 


longitudinal sections, it 
ill be seen that ahe has 
a cut water stem and an 
elliptical stern, where 
the forward and after 
sheaves have been neatly and securely arranged во ав to 
reduce as far as possible the rubbing of the cable on 
the hull. The general appearauce of this twin-sorew 
vessel is. smart and like, and the mein deck 
being flush from stem to stern, the least possible obstruction 


machine for takin 


is offered to manipulating the cable, whether in picking 
up, paying out, or in turning over the same into or 
from any of the three tanks with which she is fitted. 
The rig is that of a two steel-masted fore and aft 


schooner, as will be seen from the previous figures. 


Each mast is provided with a suitable 
steam winch, together with all other ap- 
| pa for working the derrricks, and 
ог the rapid and safe handling of cable 

. buoys,grapnels, &c. The combined pick- 
ing-up and peying-out gear is fired well 
forward on the main deck, with the 
Starting, stopping, reversing and brake 
handles on the spar deck, so that the 
driver may have a clear view of the port. 
and starboard dynamometers, as well as be 
in direct communication with the cable 
engineer when the latter is superintending 
operations from the bows. The navigating 
bridge, steering house, and chart room, 
along with Lord Kelvin’s standard com- 
раев, are placed close together in the 
most elevated and prominent positions, for 
facilitating rapid observations and for 
readily watching the forward cable opera- 
tions. A powerful searob-light is also 
provided, and is situated on the top of 
the chart room to enable mark buoys and 
other bearings to be seen at night. The 
electrical testing room is underneath the 
bridge, and in speaking-tube connection 
therewith. The after paying-out gear, 
which will be used principally when lay- 
ing long lengths of cable, is fixed on the 
main deck, just forward of the saloon, 
and a fair lead thereto and therefrom is 


symmetrically arranged past the dynamometer to the stern 
sheave on the port 
g 


quarter. Lord Kelvin’s sounding 
flying soundings is fixed to the stern 


To Steering Wheel, 
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Fic. 5.—Tur **SkeNTINEL" HORIZONTAL STEAM STEERING ENGINE FOR CABLE STEAMER '* VON PODBIELSKI.” 


rail behind the hand steering wheel, and the patent log 


is also secured to the same rail, but at a oonvenient 
distance from the sounding machine, so that the log line 


and the pianoforte wire may not foul each other. 


(To be continued.) 
| E 
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THE ELECTRICAL EQUIPMENT OF SHIPS 
OF WAR.* 


(Concluded from page 721.) 


Мв. Grove then considers the auxiliary machinery employed 
within the engine and boiler rooms and that which may be 
placed in other parts of the ship. In the former clas such 
machinery is at present only used for ventilation and furnace 
blowing, whilst in the latter it may be in the form of steering, 
capstan, and workshop engines, boat, coal, ammunition, and 
ash hoists, ventilating fans, air compressors, refrigerators, and 
turret-working gear. 

Ventilation, is most effectively secured by means of fans, 
and fan driving, being a purely rotary movement, is 
excellently performed by electric motors, for they can run 
at least twice the speed of reciprocating engines for the same 
power, without noise or vibration, and can give the required 
deliveries with smaller fans, with higher efficiencies in both 
motors and fang, and, therefore, with lees total power. Fig. 
18 shows the Sturtevant blower, which is much used in the 
American Navy. 

As regards steering, the chief difficulty to be overcome is 
that of satisfactory control, for the working is very irregular. 
The motors would have to be everlastirgly starting, stopping, 
reversing, and altering ,epeed, or, if run continuously, such 
movements would be always being made by the gears and 


Fig. 18.—Srunrzvant Brown with G. E. Oo. (U.S. A.) Moron. 


clutches. Mr. Grove thinks that recourse must be had either 
to a pilot motor worked by a small switch and two or three 
wires, operating in its turn the controller of the steering 
motor proper, or to the inter-action of two machines, as in 
the Ward-Leonard system of controlling turrets. Once the 
difficulty of control is overcome, the gain in efficiency of eleo- 
tric steering mechanism ought to be very substantial, owing 
to ita long periods of work. 

It will require a somewhat protracted experience to deter- 
mine whether, on the whole, the use of electric motors for 
capstans proves advantageous. To be quite safe, motors 
should be used with a large margin of power, for the stresses 
involved in capstan work are apt to rise with great suddenness 
to many times their a e value. A motor, unlike a steam 
7 cannot pull up and stand under its load, neither oan 
it be allowed to burn up, nor to relinquish its work by 
cutting itself ently out of circuit. Mr. Grove 
does not.think that any difficulties connected with capstan 
or steering work are incapable of satisfactory solution eleo- 
trically. As an example of one of the latest arrangementa 
accepted by the Admiralty, there is shown in fig. 14 that 
ee on H. M. S. Irresistible, by Messrs. Clarke, Chapman 
and Oo, 

Boat-hoisting engines are most favourable for electric 
driving, and in all the latest British ships electric motors 
are specified for the work. The work of coal and «ash 
hoisting is of practically the same order. 

Air compressors for torpedo work might be worked elec- 
trically, but this would involve a different design, the weight 
remaining approximately the same. The quieter and 


tion af 


* Condensed from a paper read by Mr. О. I. Grove at the Institu- 
Biectrical Mngineers, April 5th, 1900. 


smoother working which would result may induce the autho- 
rities to adopt electric compressors. 

The workshop engine is an obvious case, in which electric 
driving is handier than anything else. 

In actuating the gun mechanism, —T has recently 
come to the front, and is replacing the older hydraulic 
systems. The United States Navy lead the way, and in the 
late war, as compared with steam, electricity earned good 


Fig. 14.—ErRorhiC ОлрвтАН, H. M. S. IRRESISTIBLE.” 


reports in respect of quickness of action and precision d 
contol, Even Sweden is building cruisers in which te 
working of the turrets and is entirely electric. Among 
the best examples of electric turrets are those 

Mons. Cavet. Не arranges that the centre of gravity d 
the moving mass shall, as nearly as possible, lie in the 0и 
of rotation; this ensures moving with minimum powt. 
Mons. Cavet's idea is that the turret, as a whole, shall be 
designed for electrio working, and it is clear that this mus 
be во if electric power is to render ita best service in relstot 
to ordnance work; Дра к pei = to etel 
balanced turret, designed originally for hydraulic worst, 
is not the way to success, Mr. Grove thinks that te 
aggregate power, if everything were electrical, might be of 
the order of 100 в.н.р. nominal to 150 BHP. maximum 
under worst conditions. Allowing 250 B. H P. maximum 1 
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motor capacity to provide for duplication where possible ba 
motors, with their gears, switches, and connections, " 
certainly show a saving of 5 to 10 tons per turret on 
aggregate weights of the hydraulic cylinders and ge", 
while the weight of the main hydraulic engines and ae 
mission pipes (about 25 tons) would be a set-cff against 
weight of the electric generators. M : ; 
Ав an example of an electrical ammunition hoist, gore 
shown in fig. 15 one made by Sir W. Ө. Armstrong, W 
worth & Co., the arrangement being in plan. The үе 
shaft being in rotation, a vertical lever acting at 0 along, 


axis of the shaft, puts either of the speed cones, A or 02 


gear with c, thus driving sprocket wheel Wa, over which 
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endless chain runs, pawing over a fixed sheave at the top of 
the hoist. The cones А and в being out of gear, and there- 
fore ranning free, the cartridges and projectiles in a bag are 
hooked on to the chain at the bottom, the friction gear 
brought into action, and theammnnition rapidly hoisted. Then 
while this bag is being unhooked at the top, another gwivel 
is being hooked on the other side of the chain at the bottom, 
the cone gears are reversed, and the second charge hoisted, 
andsoon. There is an automatic arrangement for ee 
the cones ont of gear at the right time for each lift, an 

there is an alternator hand gear working through the 
sprocket wheel wa, with arrangements for promoting both 


gears being in operation at once. 
Mr. Grove enms up the power requirements to which he 
has referred in his paper as follows :— 

Total motor Maximum 
capacit demand for 
installed, power, 
including dup'icates 
uplicates. excluded. 

E.H.P. E.H.P. 
Ship ventilating fans . 40 40 
Steering engines ... 400 200 
Forward сарап... ` 120 190 
After W^ а 50 50 
Boat hoists vss 100 100 
Ooal hoists... T 100 100 
Ash hoists eee eae 20 20 
Workshop engine... 5 5 
Air compressors ... 200 100 
Turrent € 500 300 
Ammanition hoists for 6-inch and 
guns .. 7 50 50 
Totals А 1,885 1,385 
If these ик err, they err on the large side, and in 
working out details savings both in power and weight could 
probably be effected. 


An installation of 802—850-Kw. would leave an ample 
margin of spare plant in all ordinary circumstances, and 
is an equipment not at all nnlikely to be called for in the 
near future. What should be the arrangement of plant and 
system to successfully cope with it? Mr. Grove does not 


„advise the multiplication of 50-Kw. sets, though it will 


always ba advisable for a battleship to carry a few of these 
sets to be used (а) for lighting and ventilation when nothing 
else is being done; (ö) for working searchlights; (c) for the 
regulation of turret and st motors. After 200 or 
900 Kw. are reached it would be wise to introduce sets of 
150 ог 200-Kw. n the latter. Thus for 
an 800-Kw. installation there might be three sets of 200 кү. 
each and four sets of 50-Kw., there being enough seta of size 
to form an efficient mean. 

Às to the system of distribution, two questions arise :— 


B (1) whether continuous current should be employed through- 


< oat, or whether pol 


currents should be introduced for 


. the motors; (2) whether the existing standard of 80 volta 


> ow Nel 


ев dri 
a eur en 


should be retained. Mr. Grove appears to think that pos- 
sibly the relative advantages and disadvantages of continuous 
and polyphase currents are pretty evenly balanced. The 
question of the voltage standard, however, is of greater 
difficulty; but the author is a little diffident as to the intro- 
duction of a three-wire system on board ship, and would 

prefer a direct cironit of 160 volts for lamps and 
motors. Indeed, as he says, having got so far one might as 
Well accept the 200-volt standard at onoe. 

Passing to the considerations of weight and space in 
regard to generators, Mr. Grove makes out а strong primá 
facie case for the adoption of electrical power, He proves 
that the substitution of electricity for steam for all auxiliary 
engines would result in the saving of 262 tons of coal for 
every 25 days’ steaming, во that althongh the substitution 
might involve approximately 55 tons of additional weight, 
there would be good balance in favour of electricity. He 

however, the direction in which weight may be 
still further saved by employing, for example, 5 
engin dynamos at higher , and still more b 
the turbine-driven seta. Such things have been 
Tied without much success in the Navy, but the only great 
provements which have recently been made may bring 


m into service again. 
As for the space required for the generators, that remains 


a considerable difficulty in the present arrangements of a 
battleship. Whichever system were ado some 800 to 
1,000 rquare feet would be necessary, and it is not easy to 
find this room at present. Mr. Grove, however, looks forward 
toa material change in the disposition of the matériel of the 
ship, which will probably enable the designer to spare suffi- 
cient room, 6.g., if, as seems likely, it be decided that ships 
of the fighting line should not carry torpedoes, one of the 
existing submerged torpedo rooms would make an ideal 
generating station. 

Mr. Grove has given us a complete résumé of modern 
electrical engineering practice on board a man-of-war, and 
bis paper is full of an enthusiasm, tempered with a knowledge 
of the oonditions and possibilities of his subject. We advise 
any of our readers whose energies may be directed towards 
naval or general marine engineering to study this paper 
carefully. 


THE PARIS EXHIBITION. 


(Concluded from page 685.) 
[FROM OUR SPECIAL CORRESPONDENT. } 
Third Letter. 


Pants, April 17th. 
PassiNG among the crowd of passengers on the moving 
platform, it was possible to hear the objections which pre- 
sented themselves to the various minds. One of the chief 
complaints was concerning the price. The thrifty French- 
man, who does not lose this national characteristic even 
under the stress of Exhibition festivities, thinks 50 centimes 
un peu cher for a ride of 26 minutes. Perhaps he is right. 
Loud, too, was the grumbling concerning the width of the 
staircases giving access to the paron, Narrow signet 
passages they are, giving space for two рокын о у 
abreast. They may yet be the cause of accident. 

The same objections do not apply to the electrio railway. 
To begin with, the fare is only 25 centimes, and the stair- . 
cases, not во long or narrow, offer greater freedom of move- 
ment. This railway may form the chief mode of looo- 
motion once the novelty of the platform has worn off. It 
does not, however, offer equal advantages of observation 
with the гош and its course is to some extent of the 
switchback order, rising at times toa level of 7 metres, at 
other times running level with the ground. The pace is 
stated to be 17 kilometres an hour, from which must be 
deducted stoppages. The power is supplied from.the same 
source as the power of the moving platform, and is trans- 
mitted to the cars by means of а central rail. Each train is 
composed of carriages built upon the cAar-à-banc 
principle, and capable of carrying a total freight of 200 
persons. As the upper flights of this electric railway are 
taken upon a substantial iron viaduct, we presume the rail- 
way is intended to be left as а permanent memento of the 
Exhibition after the wooden viaduct of the moving platform 
has passed away. | 
Dismounting from the platform at the Esplanade des 
Invalides, we went over the new and nearly oompa bridge, 
named after the Emperor of Russia. This bridge is one of 
the most beautiful specimens of bridge-building it is possible 
to imagine. Bailt entirely of metal, it has been possible to 
preserve an almost absolutely level surface with the avenues 
on either side of the river. The width is exceptional, the 
foot-ways alone being sufficiently broad to shame a London 
Ойу street. The bridge is lighted by over 500 incandescent 
lamps placed upon bronze standards of most elaborate and 
elegant design. The only sign of unfinish we observed was 
that the metal-work of the balustrade had not yet been screwed 
to its supporta. It is in every way a monument worthy of Paris, 
although ita proximity to the Alma Bridge gives an opportu- 
nity to irreverent foreign wags which they do not miss. 

Oar main object in crossing the Alexander III. Bridge 
was in order to reach the Porte Monumentale, or princi 
entrance which lies on the right bank, and opens un t 
Place de la Concorde. This Porte seeks to express in its 
design and decoration the spirit of the Exhibition, and as a 
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consequence the statue of Electricity has a prominent place 
among its adornments. The irrepressible Parisian who 
mocks at all things, French as well as English, has christened 
M. Reré Binet’s structure, The Salamander,” because of 
its resemblance to a certain stove advertisement which is a 
common object of the Parisian hoarding. The Porte is com- 
posed of three equal arches placed triangularly and support- 
ing а cupola which covers 500 equare metres. The total 
space occupied by the Porte is 2,340 square metres. Stand- 
ing in front of the structure are two tall oolumns bearing 
lanterns illuminated electrically. The front arch bears at 
its top an escutcheon from which projects the prow of the 
boat of the City of Parts, and upon which is perched the 
Gallic cock. Above this stands the much-discussed statue of 
the Parisienne of M. Moreau-Vauthier, which representa 
the City of Paris welcoming her guests. It is the gaudily- 
coloured figure of an up-to-date woman dressed in the latest 
Paris fashion, and although somewhat startling in its modernity 
is not altogether out of harmony with the architecture of 
the Porte. The building itself and the oolumns in front are 
fitted with coloured glasses designed to imitate jewels in their 
settings. These coloured glasses are illuminated after dark 
by means of incandescent lamps and create a brilliant effect. 
On the right of the entranoe, immediately within the arch, 
stands the statue which is intended to typify electricity, and 
the presiding genius of the Exhibition. We fecl bound to 
congratulate the artist on the result of his effort. The 
figure stands upon two immense electro-magnets representing 
the power which supports and animates it. The costume is 
a closely-fitting tunic of Assyrian style which moulds 
itself closely to a body, of which the sex is doubtful. Bands 
of coloured jewels encircle the waist, and the lower part of 
the body is draped in a robe richly ornamented . with 
strange devices in metal and colour. The headgear is 
of Assyrian style. The pose of the body and the position 
of the arms give one the impression of the etress of a 
galvanising current, but the re of the features 
and the sphynx-like calm of the whole face give rather the 
appearance of peaceful and reliant strength. The statue 
struck us as the best part of what is otherwise a too highly 
decorative building. The ingenious arrangement of the 
turnstiles, which are placed in a semi-circle, permits the 
: entrance, without crushing, of 42,000 persons per hour. 

The Exhibition covers a very large 
regarding the Porte Monumentale as the chief entrance, it 
would be well to indicate here the general arrangement of the 

arts. Entering at the Place de la Concorde, on the right 
bank of the river, the visitor will find the whole of this bank 
as far as the Pont d' Jena occupied by a series of buildings. 
Immediately within the Porte, after traversing a garden we 
find the Petit Palais and the Grand Palais, two permanent 
buildings, which occupy the site of the old Palais de 
l'Industrie. The demolition of the old structure, and the 
erection of these two palaces at a total cost of 22,000,000 
francs within a period of two and a half years, is the most 
important achievement of the Exhibition, although it does 
not strike one во immediately as some of the other features. 
Then follow the buildings devoted to horticulture and 
arboriculture, and these and the Palais des Congrés cover the 
space as far as the Alma Bridge. 

Erected partly on pile-work, the exhibition of Old Paris, a 
historical reproduction of the ancient places of interest in 
the city, extends from the Alma Bridge to within a oouple of 
hundred yards of the Trocadéro. Here the width of the 
Exhibition enclosure is increased to include the gardens and 
buildings of the Trocadéro. These grounds are devoted 
to the Colonial exhibits—the English Colonies getting an 
excellent show. Orossing to the left bank of the river we 
find the whole of the Ohamp de Mars occupied by buildings 
devoted to various industries. The chief of these buildings 
we described in our last letter. Turning now along the left 
bank of the river we have a complete series of buildings as 
far as the Chamber of Deputies, and including in its domain 
the immense Place des Invalides. First we pass the exhibi- 
tion of arms and armoured vessels, in which Great Britain 
has a prominent place. At the Alma Bridge oommenoes the 
beautifal Rae des Nations, composed of pavilions which 
represent the various nations and are chosen as types of 
the best and most characteristic architecture of each 
country. The English pavilion is simple but neverthe- 
leas imposing, and is an exact reproduction of Kingston 


of Paris, and 


House, Bradford-on-Avon. It is an old English mano d 
the 16th century, and is one of the specimens of the 
architecture of this period. Exhibited within are supe 
collections of pictures, arms, and jewels by the Prince of 
Wales. The English Pavilion is in striking contrast with 
its elaborate neighbour, the Belgian Pavilion, which is i 
the Belgian gothic style, and is a reproduction of the Hod 
de Ville of Aud e. The oontrast serves to bring out 
the chaste severity of outline in the English building, and 
the beautiful simplicity of the whole of ite design. This 
brings us to the 5 des Invalides, which is occupied 


by buildings dev to the arts of decoration, furnishing 
and jewel working. A prominent place is oocupied by th 


exhibition of the prodacts of the national manufacture d 
Gobelins tapestries and Sèvres china. 

Anybody with some knowledge of Parisian topography 
will gather from this rapid glance the vast extent of th 
grounds, and will see that many days must be devoted to the 
complete study of each and many weeks would be re- 
quired to get a fair idea of the whole. The French рж 
office has shown a commendable enterprise by establishing 
post offices in each section of the Exhibition, the principal 
office being situated in the Avenue de la Bourdonnais тт 
the Avenue Rapp. Fifty telephone cabinets have been p 
in the grounds and buildings, by which means the publi 
can at the ordinary price, be placed in oommunication with 
the whole of the Parisian system. This is an inestimable 
advantage to those who have business to transact at the 
Exhibition. We were allowed every facility for examining 
the postal arrangements by the courteous officer in charge, 
whose киш we had previously made at the Inte- 
national Telegraph Congress in Italy held last year. 

Just а word on the two large buildings which contain th 
engines supplying the force for the exhibits. The two 
buildings are of equal size, measuring 117 metres by 4 
metres. They furnish a total mechanical force of 20,000 EP. 
and can if required farnish exactly double that power. The 
total power of the machinery of the 1889 exhibition was only 
5,000 H P., The power is divided thus : —15,000 н>. i 
utilised for lighting, and 5,000 for other purposes. The 


consumption of water is 200,000 litres our, As te 
energy is distributed under the form of electric current it й 


easily conveyed. The whole of the connections are under 
ground, and the pipes for the conveyance of Pe оо 
and water, have a total length of nearly 2,000 metres, 
form with their enclosing tunnels veritable underground 
streets traversing the Champ de Mars. 

bá. . observed 5 as the last week ент 
in Engli gen of the irresponsible 
effect that Écplish visitors. to Paris vae treated ri dis 
respeot, and English ladies were liable to insult in the 
streets. Such false statements as these cannot be too strongly 
condemned, nor can the fostering of international ill-feeling 
by the circulation of such untruths be too frequ:ntly repo- 
diated. There is not the slightest evidence in Paris of any 
ill-will towards England, and visitors can rest assured ths! 
they will find now, as before, the same unwearying 
and courtesy for which the French people are so famom 
Prices are higher, but by avoiding ов proximity to the 
Exhibition in the choice of hotel, no serious charge will be 
found. The cost of conveyance by cab, omnibus, and nil 
remains the same as heretofore. 
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expressed the opinion that no one else in the whole world 
could have given the Institution that paper. 

Prof. Perry would have liked more information on 
practical pointe, particularly as to the action of synchronous 
motors in reducing (a slip, evidently intended for ** inoreas- 
ing") the power factor of transmission lines. What he 
wanted was figures of the actual sizes of motors. Also he 
regretted that so few actnal detail particulars of sizes and 
parts of turbines were available. Then there was the question 
of Kelvin’s Law, on which he thought the old paper of Prof. 
Ayrton and himself* very well worth study. There was also 
а paper on “The Telpher System,” abont the same time, 
which dealt not only with transmission of power to a given 
point, but also distribution. It was curious to find that a 
statement which was made in these old papers was now con- 
tradicted, because there the writers had proved to their own 
gat isfaot ion that it was not possible to transmit power at a 
less efficiency than 50 per oent. Regarding the pro to use 

was not Prof. Forbes neglecting the fact that the 
power developed in such apparatus costa money? If the 
copper in a line be increased, power is saved; if a booster be 
„power is “created.” Sappose a conductor was designed 
by the Kelvin rule and a certain drop resulted, what was 
= ко ? эзо 3 a of drop did Ds 
wan ere Prof. Perry permission to use the 
blackboard, and did so to the evident mystification of most 
of the members and the unmistakable amusement of many. 
He was considerate enough to say that he would give his 
mathematical proof that a booster is not so economical as 
an increased amount of copper, in the printed remarks. . 

Mr. Ferranti opened his remarks by very sincerely oon- 
gratulating Prof. Forbes upon his paper. He reminded the 
meeting that 150 H P. transformers with air cooling only 
had been made and worked suooeesfully in 1889, the total 
horse-power turned out being 7,000, and “ unfortunately he 
did it, because he was speaking about it." The insula- 
tion was of ebonite in an air space between primary and 
secondary, and this had stood remarkably well, He noted 
that there was a very strong tendency to drop rotaries in 
favour of motor-generators. He had seen in the United 
States rotaries hunting about as badly as they could do, and 
they were more suitable for water-power-driven stations 
than others, but in any case they were very tricky, and 
he considered motor-generators the best thing to adopt. 
He was at a loss to understand why engineers preferred to 
use the induction motor, for the synchronous motor was well 
adapted for motor-generators; the induction motor had а 
bed power factor, why, therefore, did some people wish to 
force such apparatus? The best article was the synchronous 
motor-generator. Miis pis to multiphase systems, it was 
beginning to be ised what a valuable thing a two- 
phase system was with the centre earthed, yet many engi- 
neers seemed to be spellbound by the three-phase system. 
He was quite oertain that the best system of transmission 
was not necessarily the best for distribution as well. Most 
ek the members might think it а very silly thing to say, but 
а few years hence opinions might alter, and he: would say 
that he considered the low frequency single-phase system the 
best of the lot if it is desired to transmit power a long 
distance, and turn it into continuous current. Single-phase 
motor-generators hold in step as strongly as two-phase, and 
provide perfect means of turning alternating into continuous 
current. Motors were not yet in a final stage, but he had 
seen lately a 6-H.P. motor of high efficiency, and was sati 
that it was only a matter of time, and that a short time, for 
the single-phase to be made equal to the multiphase motor. 
There was very great simplicity, and an absence of that 
alarming complication of multiphase switch gear, &o., while 
conductors could be large and well insulated, and fewer of 
them, He thought multiphase largely a matter of fashion, 
and once having got the notion, away we went, without 
Waiting to see if there was anything better. Here 
Mr. Ferranti entered upon the broad subject of the 
“Power Bills,” and thought it greatly to be deplored 
that when our engineers were working hard, and our 
financial men risking money equally with other nations, legal 
procedure and vested interests should block the way of our 


doing here what is being done elsewhere. People are 
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promoting powers in Parliament : what he said about them 
was this, that there should be sufficient patriotism to fight 
for an advance in this country to benefit the country. Our 
manufaoturers have a hard enough fight, and he hoped that 
no professional man oould be found who would put forward 
a single word to prevent any of those schemes being put into 
practice. ö 

Mr. Addenbrooke attributed the absence of English 
systems of transmission and the want of examples to guide 
engineers in this country to their having no incentive to go 
into the work; the user helps the manufacturer, but oppor- 
tunities of using ра in this country are few, because 
things go very slowly. It is necessary to have a free hand 
for experimental purposes, so as to get data to carry out all 
such work, and experiment in this oountry seemed to be 
absolutely prohibited. The advisers of Town Councils 
appeared to tell them that they must put all sorta of obstacles 
in the way, and therefore there was a risk of the finest trade 
of the first half of the new century being thrown away. He 
asked engineers to imagine what would have been the case if 
railways had been placed in the hands of municipal authori- 
ties. Transmission work can b3 done ; one did not want to 
quarrel over 5 per cent. in the doing of it, but the Legisla- 
ture and Parliament ought to give facilities for doing it. 
He wished to correct the impression that lighting and power 
could not be done on a three-phase system without special 
transformation, and he pointed ont that with motor- 
generators very large variations in the line pressure could 
take place if the frequency remained the same, and yet one 
could get very good lighting. 

Mr. Esson asked some questions as tq the booster system 
in practice. He арыды] that if 6 H P. had to be supplied 
to give 1 HP. at the receiving end the cost of generators 
would be serious ; and he wanted to know something about the 
effect of stranding copper instead of using solid conductors. 

Mr. Hammond felt under a debt of gratitude to Prof. 
Forbes for delivering his paper at this important jancture ; 
there were five Bills before а Committee of the House of 
Commons, and all felt that the question of power transmission 
was one with which Parliament was going to deal. The 
laws of transmission were attracting the greatest attention, 
and he emphasised the point made by Prof. Forbes of a 
proper application of Kelvin’s law. Mere mortgage rates 
would not do. Prof. Forbes suggested 15 per oent., but in 
any case the figure must provide a good round solid interest 
to tempt their friends in the Ойу to put money in the busi- 
ness, He thought the real choioe of system at present lay 
between the two and three-phase methods, bat Mr. Ferranti 
said “not at all,” and he spoke prophetically, and preferred 
single-phase. Daring the previous fortnight he had 
investigated Continental practice, and although the Continent 
often was wrong, it should be noted that engineers there 
plumped for three-phase ій all new work. At Vienna, 
extensions were proceeding on two-phase, but at Mannheim 
and other places starting with a clean sheet, three-phase was 
used, and there was no difficulty in transmitting or dis- 
tributing on low-pressure three-phase both for power and 
lighting. He had found that there were very strong 
objeotions to & common return on the two-phase system. 
He briefly described some of the multiphase traction schemes 
in hand on the Continent, and concluded by remarking that 
the latest thing was distinctly the use of motor-generators 
rather than rotaries. 

Mr.‘Swinburne pointed out that Kelvin's law when brought 
forward contained the real novelty in its simplicity, but the 
general law that capital can be invested to save revenue was 
thoroughly well known. Kelvin's law came in when you had 
data to work upon, whereas “a thing of that sort,” scorn- 
fully alluding to the mathematical formule of Prof. Perry 
still displayed on the blackboard, was merely a “useless 
application of arithmetic by professors.” There seemed to 
be a desire to get a general law to fit any town ; he once had 
a book of German origin for review (but did not review it), 
which he supposed was intended to be used by looking up n 

e 


it the particular network to suit some case in hand. 


corrected the general misapprehension about boosters by 
explaining how they were used to enable the pressure to be 
maintained throughout a line where the pressure was limited 
to a certain figure, and they practically enhanced the value 
of the power by enabling the highest allowable pressure to be 
used from end to end. He amused the meeting by dealing with 
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the history of the alternating current motor on the lines of 
tracing the origin of religions dogmas, and c i 
Tesla’s and other motors as introducing a new system of 
motors and nota solution of theproblem at all. People used 
them. Therefore they must be right. The ишн was 
one of the size of mains, provided you were dealing with 
rational assumptions ; settle what you have to do, and then 
consider the ease of working and freedom from breakdowns. 
Inenlation is generally more important than copper, and 
efficiency must not be overlooked; he thonght Mr. Ferranti 
had been right all along. | 

Prof. Forbes then replied. He was very glad if his 
“humble oontribution" did serve any useful purpose. He 
replied to Prof. Perry by re-stating his distinot disclaimer to 
act as a professor, and recommended those who wanted to 
know something of the booster system to consider Mr. 
Swinburne's remarks, He was sure all were indebted to 
Mr. Ferranti historically, practically, and prophetically, and 
supported bim in his *'soul-stirring words.” He told Mr. 
Esson that he did not think there was any difference between 
stranded and solid wire as regards lag factor, the difference 
was in what is known as skin resistance.” And then he 
reminded Mr. Hammond that while one could easily ascer- 
tain the stereotyped method of going to work, it was not 
necessarily the best. | 

The President did not let the meeting close without a few 
words to impress upon electrical engineers the importance of 
appreciating power transmission ; a problem, he said, which 
could not be faced опа api qe view. He dwelt upon the 
use of power in Lombardy—the Lancashire of Italy—where 
a large number of towns with names unknown to until 
his visit there, were going to have power distributed to them 
at high pressure and in large quantity, and, he continued, 
We have to compete with these manufacturers in North 
Italy. Are we going to be debarred from using the cheapest 
Te best power? If so, it will be little short of a national 

isaster.” 


PROF. FORBES ON DISTANT POWER 
TRANSMISSION. 


[COMMUNICATED. ] 


THE Institution of Electrical Eagineers is again indebted to 
Prof. George Forbes for a paper on the Electrical Trans- 
mission of Power over Long Distances,” and papers on this 
and allied subjecta are greatly to be welcomed at the present 
time on account of the many transmission schemes now 
under consideration, both in this country and in the 
Colonies. At the same time, we are compelled to state 
that, in our opinion, the paper in question was a disap- 
pointing one, as it contains little that is new, and several 
of the views pat forward by the Professor are, in our 
opinion, misleading. Moreover, the discussion was equally 
disappointing, as the interruptions to which most of the 
speakers were subjected by Prof. Forbes generally tended to 
prevent a free discussion of the paper, and kept many of 
the best men from speaking at all. We may be perbaps 
allowed to express the hope that, on future occasions, Prof. 
Forbes will see his way to show a little more consideration 
to the feelings of his fellow-members. | Me 

Before eding to criticise the paper, it is perbaps only fair 
to state that we wholly disagree with the author's remarks con- 
cerning teaching the members of the Institution. It would 
be nothing less than an abeurdity to suppose that members 
of a hard-worked profession attend such meetings as the one 
in question for any other purpose than to gain extra experi- 
enoe and new ideas in the branch of work in question—in 
other words, to learn something. 

The Institation of Electrical Engineers is not a social olub, 
but existe solely for the purpose of benefiting the members of 
the profession in their professional work, and the benefita are 
derived almost seti from the reading and discussion of 
papers connected with various branches of electrical engi- 
neering. 

Most of the first part of the paper, put forward by Prof. 
Forbes as а basis of discussion (but, as a matter of fact, not 
even referred to by any of the speakers), may be very briefly 
Considered, as, with the exception of that part relating to 
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the Niagara scheme, it consists merely of abstracts d 
articles from the foreign technical press relating to varios 
long distance power transmissions actually carried ont, Mot 
of the examples put forward by Prof. Forbes are typical d 
Continental and American practice of the last three years, an 
are interesting, as each possesses ial features In 
passing, we may note that Prof. Forbes gives another mm 
to what is universally known in this country as the “pomer 
factor" of а circuit, namely, “induction-factor,” which w 
consider a pity, as tending to lead to confusion. Моют, 
the expression “induction-factor” has long ago been gives 
to a totally different quantity by Prof. Oarus- Wilson. 

A deal oan, however, be said with regard to th 
author’s remarks on the design of the Ni power tran- 
mission, and on the claims he makes for it. We may sy 
at once with regard to these claims that they are, in or 
opinion, much over-stated, and in some cases, inaccurate, 
We would point out to Prof. Forbes that before the Niagm 

ise was even thought of, Mr. O. E. L. Brown bai 


strip. 
the power transmiseions at Hoohfelden and other place i 


work of Mr. O. E. L. Brown and others of his (ео 
Continental engineers, while other features—suoh м the 
externally revolving magnet wheels of the generator, asd 
the oil-cooled armatures, have been either avoided or abse- 


rotary converters and a frequency of 25 cycles was made si 
Niagara, and 


the four la 


-- — — — — EX . * ч 


made very difficult, if not impossible; morore, 
“hunting " of those rotaries running in parallel is very likey 
to occur. 


inductive rise in the case of cable lines) depends very fr 


may outweigh the disadvantages of such a frequex] 
as 25 cycles. The more obvious disadvantages of à 
8 are (1) all lighting work by means of static un 


and motors become excessively heavy, and therefore andaly 
expensive—this extra expense is of the nature of 30 per ost* 
for motors up to 30 B H P., and about 15 per cent. to # 
per cent. for the menten; (8) the performance of th 
enerators, particularly with regard to pressure rej 
5 impaired; for instance, we have been inform 
on excellent authority that the Каш drop on th 
5,000 E.. Niagara machines at full load and a power: f 
of 75 per cent. is 40 per cent. 
If this is the actual figure, and we have no reason to 
doubt its accuracy, it becomes clear why Prof. Forde 
е The frequency of 25 periods per second ıs to bs om Es 
three- transmission, with rotary converters, on part of the Dabit 
tramway system, the account of which is pomoladed in à 
issue.—Eps. Ex no. Rav. 
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advocates the use of an artificial load before putting these 
machines in lel. This use of an artificial load, во 
adversely criticised in Prof. Forbes 1893 paper, was not 
referred to in the paper read last week. 

Regarding the questions of parallel running of the gene- 
rators, and performance of induction motors for frequencies 
lying between 25 and 50 cycles, modern experience con- 
clusively shows that а 50-cycle plant is just as good as one 
of 25 cycles. No difference can be detected in the parallel 
ranning (with a given typ? of alternator and prime mover) 
and the various makers guarantees for 50-cyole polyphase 
induction motors are the same as those given for 25-cycle 
motors. There is yet another strong argument in favour of 
moderate frequencies, such as 40 to 50 cyclese—namely, 
most makers (particularly on the Continent) have 
standardised their motors, transformers, &o., for such 
frequencies, and therefore, at any rate for the present time, 
deliveries of motors and auxiliary apparatus can be quickly 
made—-e point of no small importance to the consumer. 

Personally, we are strongly of opinion that the frequency 
of 50 cycles admirably meets all the requirements of trans- 
mission work up to the distance of 100 miles, unless, as 
already stated, rotaries have to be used. 

This brings us to another question—the use of rotary 
converters, In the discussion on the paper, Mr. Ferranti 
gave it as his opinion that in all cases where an alternating 
current has to be converted to direct current, motor-gene- 
rators will give far better results than rotaries, which he 
aptly describes as tricky machines, We heartily agree with 
him, and the ELECTRICAL REVIEW on more than one occasion 
urged the claims of the motor-yenerator, either in its asyn- 
chronous or synchronous form. Mr. Ferranti prefers the 
latter, and we think he is certainly right for the case of over- 
head transmission lines and large unite, say, above 800 Kw. 
For short transmissions, especially with underground cables, 
we prefer the induction motor, if not too large, on acconnt 
of its simple design and character, and the simplicity of 
its starting arrangements. However, very little con- 
sideration should show that if large amounts of polyphase 
power have to be converted into direct current at the 
end of a long transmission line, and then distributed, 
synchronous motor-generators shonid give the best results, 

from extensive experience in the desi and 
operation of both classes of plant we are in a position to state 
that this is actually the case in practice. The rotary con- 
verter bas two advantages—including its reducing trans- 
formers, it takes up somewhat less room, and has а somewhat 
higher efficiency than a motor-generator. On the other 
hand, parallel running is difficult, as the machines will hunt 
on the slightest provocation, and suocessful parallel running 
with rotaries depends far more on the line and prime movers 
than does the parallel running of synchronous motors; the 
necessary switch gear is complicated and expensive ; feeding 
three-wire systems from the direct current sides of rotaries 
is a difficult matter; synchronising requires considerable 
care (partly because the machine may synchronise at the 
wrong pole) ; owing to the fact that the ratio of direct 
current E.M.F. to alternating current E.M.F. is constant, 
regulation of the direct current oircuits cannot be effected 
through the field magnets alone, but auxiliary choking coils 
must be used, increasing the complication ; and, as pointed 
out above, a low frequency is essential for successful opera- 
tion. The first cost of a motor-generator plant, receiving 
the high pressure currents directly from the line, does not 
exceed the first cost of a rotary converter plant with its 
redacing transformers and more complicated switch gear ; 
moreover, the phase rectifying properties of the rotary con- 
verter are no better than those of the synchronous motor 
generator. | 

Prof. Forbes does not express an opinion оп the relative 

merits of rotary converters and motor-generators, nor does he 
state whether he is responsible for the adoption of the 
former in the works of-the Aluminium Company, Mathiessen 
Alkali Works, and Oarborundum Company, but it would 
appear that he is. With regard to the rotaries in the second 
of these works, a few particulars are given. For instance, 
they are started by means of an induction motor, and 
belting, and the commutators are kept in good condition by 
allowing the shafts of the rotaries to move axially, the motion 
being given to the shafts by a combination of electro- 
magnets, springs, and clockwork mechanism. 


We quite fail to understand why an equally effective service 


could not bave been given to the Carborundum Company 


(whose requirements are undoubtedly unusual and severe) by 
means of three-phase currents, but the author gives no details 
nor reasons, merely making the statement, Prof. Forbes 
states thut the last seven generators installed in the power 
house differ somewhat from the first three machines, in that 
they are built more nearly in accordance with his original 
specification, use, for instance, being made of an sbandoned 
idea of Mr. Ferranti's, in which the armature conductors are 
arranged for oil cooling. The external field ring is still 
retained for these extensions, and the armature currents 
are still generated at comparatively low pressure, this 
being stepped up for the line. This latter feature contrasta 
unfavourably with modern practice, especially that of the 
Continent; it is equally safe, and more convenient and 
economically better, to generate the high pressure currente 
directly in the stationary armatures of the generators, which 
are built somewhat larger to admit of this being done. Bat 
we believe this to be a point fully recognised by Prof. Forbes, 
and, if we remember rightly, he endeavoured to per- 
suade the Westinghouse and other American companies to 
put forward such high pressure generators for the Niagara 
work in 1892, but without success. There can be little 


doubt, however, that in the future, large high tension 


plants will generate the high pressure current directly, | 
even for such pressures as 40,000 volts, in the same way 
as is now done at Paderno (14,000 volts), Mechanioaville 
(10,000 volts), &c. 

Ic would have been of very great interest if Prof. Forbes 
had dealt at greater length with the constructional features 
of the Nisgara transmission line, and with Ше auxiliary 
apparatus, such as lightning arresters and guards, and the 
automatic cut-outs, including the balanced motor mentioned 
by him, which automatically cuts out a defective line. The 
experience gained at Niagara should be of the greatest 
benefit to those planning similar undertakings; evidently 
many changes are being made from the original designs. 

No information whatever is given by the author relative 
to the working of the plant in the Niagara power house, and 
generally speaking, he is extremely reticent regarding the 
whole undertaking. The effect observed at Baffalo and 
commented on by the Professor regarding the regulation of 


the Niagara turbines is interesting, but we venture to state 


far from new; it has long been familiar to the engineers of 
turbine-driven power houses. 

Prof. Forbes expresses no opinion as to the relative merita 
of oil-cooled and air-blast transformers, but as an installa- 
tion of Wagner oil-cooled transformers to the extent of 
20,000 H.P. has just been put down in the works of the 
Carbide Company, it would almost appear that the air-blast 
type has been found inferior to the oil-cooled type. It is 
worthy of note that the air-blast transformer has not been 
used to any extent on the Continent, the oil-oooled type 


being almost universally uged for extra high-tension work 


and large sizes. With air-blast transformers, there is always 
the danger that should a coil or portion of the winding burn 
out, the strong air current may cause the whole transformer 
to бге, with perhaps disastrous results to the sub-station—we 
may mention that such an occurence recently came under our 
notice where this actually happened, great damage being done, 
The blower outfit supplied with an installation of air-blast 
transformers frequently becomes very inconvenient, on 
account of the space required by it. Compare, for instanoe, 
the blowers mentioned by Prof. Forbes in counection with 


the Los Angelos power transmission. 


It is interesting to note that Mr. Ferranti is entitled to 
the credit of the air-blast idea as applied to transformers ; 
last week he described his early work with the original air- 
blast transformer, and discussed the results obtained with it. 
At the same time he described the manner in which his 
application for a patent covering this idea, among others, 
had been refused (in the usual manner) by the United States 
Patent Office. | 

We now come to the second part of the paper, which 
deals with the application of Lord Kelvin’s law of maximum 
economy to power transmission work, and draws attention to 
the use of boosters and phase rectifiers, to the relative 
merits of two and three-phase working, and to the use of 
aluminium conductors. That part dealing with the use of 
boosters in the transmission lines is far and away the best 
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ре of Prof. Forbes’s paper, and will well repay study. 
he tables compiled, giving the weights of copper required 
per horse-power transmitted, with various efficiencies, for a 
given distance and line pressure, are very instructive, and 
may prove of considerable service to those accustomed to the 
Professor's way of thinking. As he rightly observes, bow- 
ever, the engineer whore business it is to work ont many 
ower Schemes, threshes these things out independently for 
imself, and, incidentally, compiles his own tables and data, 
which he takes care to keep to himself. We can, therefore, 
appreciate all the more the data the author has given in this 
part of the paper. The most valuable table of them all, 
use it is so easily applied and understood, is, in oar 
opinion, the last, which gives the impedance factors, or factors 
by which the ohmic drop in the line has to be multiplied by 
in order to get the actual drop, for various frequencies, sizes 
of conductor, and distances of the conductors apart. The 
table has apparently been calculated from the well-known 
logarithmic equation, and agrees fairly well with the table 
we ourselves have used for several past, and the 
accuracy of which, as tested in practice, we have found to be 
good enough. 

With further reference to the subject of the employment 
of boosters for transmission lines of great length, as we have 
had no practical experience with this class of apparatus used 
under these circumstances, we hesitate to criticise this part 
of the paper. It may be that considerable real economies may 
be effected in this way, and, on the other hand, it may bethat 
these only hold on paper, and that, as Prof. Perry says, it is really 
more economical to put extra copper in the transmission 
lines and dispense with boosters. We will only point out 
here that if synchronous machinery is running from the line, 
by building such machinery large for the work it has to do, 
it can be made to raise the voltage on the lines, as well as to 
diminish the lag, and thus perform the function of a 
booster. But the over-exciting of synchronous motors (or 
rotaries) doing actual work must not be pushed too far. 

It was elicited from Prof. Forbes during the discussion 
that he knew of no case in which boosters were being used 
in the high pressure transmission lines. We cannot help 
thinking that dividing a very high tension and long trans- 
mission line into sections at boosting sub-stations, might 
prove exceedingly inconvenient in practice, and that these 
sub-stations might show themselves to be weak links in the 

stem. 

* Prof. Forbes mentions the use by the Oerlikon Company 
of over-excited synchronous motors running light in con- 
nection with some of their power planta, in order to improve 
the power-factor of the system. We do not think, however, 
that the employment of synchronous motors in this way will 
ever become general; although, as indicated above, it cer- 
tainly pays to employ as many synchronous motors as possible 
with any power scheme, using these, however, as motors, 
building them a little large, in order that they may carry 
their rated loads even if much over-excited. This is, how- 
ever, a very different thing to running huge synchronous 
machines doing no useful work whatever, and we do not 
think that the Oerlikon Company would instal such machines 
nowadays. We have it on the best authority that their real 
reason for doing so with some of their earlier power plante 
was simply on account of the large pressure drop the 
generators were found to have with the induction motor 
load—in one case in particular, it was found that the 
generators (which ran at an abnormally low speed) would 
not give their proper tension at the full (inductive load), and 
во synchronous motors, running light and much over excited, 
had to be put down at the receiving end of the line in order 
to improve the power-factor of the system. To those of our 
readers who desire some real information on the subject of 
phase rectifiers, we commend to their notice a most valuable 
and practical article recently published in the Electrical World, 
of New York, written by Mr. E. J. Berg, of the General 
Electric Company. 

Prof. Forbes still advocates the two-phase system of trans- 
mission rather than three-phase, and this in spite of the fact 
that he stands absolutely alone in his opinions, and that every 
long-distance transmission of the present day (including 
Niagara, where the Scott system is used) is carried out with 
three-phase currents; the text of the paper alone would be 
sufficient to prove that the proper sphere of the two-phase 
system is certainly not to be found in power transmission 


^ three- 


work. We do not for one moment suggest that two-phase 
tems are unsuited to modern requirements, but what we 
o say, is that the field of application of two-phase systems 
is very narrow, and that such systems are only suitable for 
oa egal short transmissions (under 10 miles) wher 
lighting work forms the greater portion of the load. In all 
other cases, and particularly for long-distance transmissiom, 
we are convinoed that the three-phase system will give the 
best results. 

Referring to generators, Prof. Forbes states that a two- 
phase machine is preferable, as giving a more useful mschine 
and one easier attended to and tes The first statement 
we cannot understand, while we differ from the Profen 
regarding the second and third. The attention required is 
exactly the same in each case, and to test the circuits of 1 
three-phase armature is no more difficult than to test thom 
of а two-phase armature. It is always easy to isolate each 
ү even if x ci inter-conneoted ; and, as a matter of 
act, large three- power generators invariably have both 
ends of each phase brought to terminal blocks, where the 
necessary internal connections of the phases are made, and 
thus phase can be easily isolated. As to the presare 
regulation of three-phase generators, and the effects d 
unequal loading of the phases, we cannot accept the author's 
statements, nor can we вее that he justifies his views Th 
observations made by Prof. Forbes on an alternator with 
unequal loads on the phases, described by him in his 189 
paper, and referred to again in the present paper, prove 
nothing. Firstly, polyp 
improved with regard to 
and, secondly, the experimenta were carried out with glow 
lamp loads. Now, power generators are never loaded up to 
their full capacity with glow lamp loads, their load consisting 
for the most part (for the Niagara case entirely) of motos 
and transformers, or both. With a load of this character, 
the tendency for the voltage of any one phase to rise or fall 
above or below that of any other is immediately checked, 
as the back E. M. Fs. of motors and transformers adjast them- 
selves in accordance with the terminal E.M.Fs. This effect 


is so marked that it is perfectly possible to connect any con- 


sumer across one phase without impairi кер 
regulation of the circuits, but naturally, in practice the loads 
are distributed as equally as possible between the thre 
phases. To put the matter shortly, if ordinary precautions 
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Although Prof. Forbes's argument with 
relative coat of copper with the two systems is perfectly 
correct, because each system ія put on exactly the same basi 
when the middle point of is earthed, we maintain the 
for long power transmissiogé there is still a saving of 25 pe 
cent. in the transmission line if the three- system be 
used, because in such cases it is bad practice to earth the 
middle point of the star, and it should never be done. Th 
Prof. Forbes is quite aware of the saving of copper 
occurs in actual practice with the employment of three-phste 
systems is quite certain, use for the Nisgarw-Bofib 
transmission he has installed Mr. Soott’s system to change 
the two-phase currents generated in the power house into 
three-phase currents for sending over the line. Th# 
additional Y yos and reduced efficiency would hare 
been spared if three-phase generators had been put in at firs. 

Other important advantages of the properly 
phase system over the two-phase arethe reduced cost of 
insulators and overhead construction, on account 
smaller number of conductors,.the reduced losses due to 
е and the smaller inductive drop in the {тапап 


e. . 
The author briefly discusses the employment of aluminium 
for overhead power lines, but does not appear to sdvooWe 
its use. As the Westinghouse 8 is the only concern 
(as far as we know) which has aluminium on & 
scale for this purpose, and as it is no longer put forward by 
them, it may be taken that the disadvantages ontweigh the 
advantages. It may be, however, that in the future 82 
aluminium alloy will be found, which will prove of greater 
utility for this work than either copper or the pare metal. 
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The last part of Prof. Forbes’ paper puts forward certain 
points for the consideration more particularly of English 
engineers, and he suggests that an English type of power 
plant should be worked out, presumably embodying these 
points, and the views pos in the body of the paper. We 
think that it is somewhat late in the day for tile, and that 
the experience of men such as Mr. О. E. L. Brown, Mr. 
Ferranti, and that of the large American and Continental 
firms is quite good enough to go upon, at any rate for the 
present. We will conolude our remarks on the paper by 
putting forward certain main features which we consider 
represent the beat practice of to-day in long-distance power 
transmission work, that is, transmission over distances above 
10 miles and not exceeding 100 miles. These are :— 

1, The employment of а three-phase system with no point 


connected to earth will give the greatest economy and best . 


results. : 

2. The frequency should be not Jess than 40 nor more 
than 50 cycles. 

8. Conversion to direct current should be made by means 
of moLor-generators, preferably synchronous, if of large 


Bize. 

4. The high-pressure line currents to be generated directly 
in the stationary generator armatures. 

5. Inductor alternators to be avoided. Internally 
revolving field alternators with separately driven exciters 
form the best arrangement. 

6. All three-phase generators to be so designed that the 
fall of pressure b:tween no load and full load with constant 
speed and excitation will not exoeed 15 per cent, when the 
power-factor of the load is 75 per cent. or — 

7. Synchronous motors to be used for all large work, and 
generally as much as possible. 

In conclusion, we should like to say that we thoroughly 
endorse Prof. Forbes’ remarks regarding the failure of British 
electrical engineers to realise the immense amount of business 
they are losing, not only in the Colonies, but also at home, 
Tae time is fast ap 
manufacture of two-pole dynamos will be necessary to keep 
the large concerns in this country in their present state of 
prosperity, and it is to power work—polyphase power work 
—that manufacturers must look for business in the future. 
At the present time all the best class of electrical work is 
going to foreign firms, and a great deal of ground has been 
= In this ср we are T to note that the con- 
sulting engineers to two polyphase schemes at present 
being tendered for (Dublin Electricity Works and the 
Central Electric Supply) have both made it a condition of 
tendering that plant of similar size and type shall have been 
actually made by the tenderer. This clause effectually shuts 
out the British manufacturer altogether, and is equivalent 
to stating that the tenders of foreign firms only will be con- 
sidered. While we D appreciate the points of view of 
Mr. Hammond and Prof. Kennedy, who have their olienta 
to think of first, we cannot help thinking that it is rather 
hard on the home manufacturers, even if they have only 
themselves to blame in the matter, because it makes it very 
difficult for them to get a start. 


PARLIAMENT AND THE TELEPHONES. 


By the agreement of 1892, ratified in 1895, the Post Office 
undertook to lay wires between exchanges for the National 
Telephone Company. In attemptingto carry out the work in 
Glasgow they were opposed by the Corporation, who submitted 
the question to legal decision, which was in favour of the Post 
Office. On Friday the 27th ult., Sir O. Cameron moved 
in the House of Commons a reduction of the P.O. vote, for 
the purpose of calling attention to the matter, and marking 
his disapproval of the steps taken by the P.O., which he 
described as sacrificing the rights of municipalities in 
regard to the control of their streets. The discussion 
became somewhat general, and the London County Council's 
attitude was also referred to. Mr. Hanbury зае 
that there was some misconception as to what been 
done, It was not that the Government had under- 
taken. to lay subscribers’ lines, but only lines between 
exchanges, which was provided for by agreement, and he 


proaching when something more than the - 


they would never be seen 


thought an agreement made by the P.O. ought to be 
rigidly reapeoted. Notwithstanding the explanation given 
by Mr. Hanbury, Mr. Caldwell ventured to say that the 
agreement between the P.O. and the National Telephone 
Company was not a valid agreement, or one that oould be 
enforoed in апу way upon the Corporation of Glasgow, who 
were quite willing to delegate everything that was necessary 
to the P.O., bat they refused emphatically to allow the 
P.O. by a subterfuge to give to a private company а 
right which was never intended to be conferred upon it. Sir 
J. Fergusson reminded the Committee that the conditions of 
the agreement were before Parliament in 1892, were clearly 
understood and not objected to. Several members took part 
in the discussion, which at times went beyond the subject 
first raised. When it is considered that the member for the 
Bridgeton division of Glasgow, in the interests of his 
municipality, raised a discussion in the Imperial Parliament 
on the carrying out of a definite agreement which has been 
legally decided upon, it suggests the idea that if municipal 


telephones should become general, the time of Parliament will 


be considerably occupied, and the eventual result on the 
revenue earning departments will be somewhat different to 


that contemplated by the Secretary to the Treasury. 


CORRESPONDENCE. 


Re Works? Dispute. 


In your issue of the 27th inst. appears a letter under the 
above heading from Messrs. Bruce Peebles, of Elinburgb, 
which is certainly misleading. : 

To begin with, Messrs Peebles вау: “Noticing an argu- 
ment in your current issue, &c.“ I have looked through 
your paper for the 20th inst., and cannot find any such 
argument, I can only find your report of the action we 
brought in support of our members’ claims for back time ; 
I cannot find any argument in the columne of your paper 
with reference to our dispnte with Messrs. Peebles. 

In reply to the rest of their letter, I may say that the 
dispute has been bronght about through the action of Messrs, 
Peebles themselves. The fact is that for over 12 months 
past Messrs. Peebles have been trying to induce us to supply 
them with men at 94d. per hour and rail fare; in addition 
they have been, and still are, advertising in your paper for 
armature winders on the same terms. 

We only asked the firm to sign an agreement to the effect 
that they were prepared to recognise the conditions that are 
already in force in the shop as the working rules of their 
winding department. This they refused to do, and on March 
8га last, although Mr. Pickstone, the works’ manager, said 
that on the whole he conld see nothing objectionable in the 
ен rules, but that it was against the tradition of 

esers. Peebles to enter into any agreements either with 
masters or шеп; in fact, they would not sign anything, nor 
even make an appointment to discuss the matter with a view 
of coming to a settlement in the future. 

The firm were written to again on March 5th, asking 
them to accept our proposals or to agree to meet us in order 
to discuss the matter and come to an amicable settlement. 
Messrs. Peebles replied on March 8th, stating that they 
had received our letter and that the same was receiving their 
serious attention.” Since then they have not communicated - 
with us, but on March 12th at 2 p.m. five of our members 
were called into the firm’s office and informed that they 
would be discharged, as they had been engaged in a move- 
ment to create a strike. These men on leaving the works 
were received by a strong force of police. At 4.80 p.m. the 
same day the remainder of the men were told by Mr. 
Carmichael Peebles “ that five men had been discharged and 
again inside the works, and that 
the other men must clearly understand that if. they came to 
work the next day they would be considemd to have left 
their trade society, any man not coming ia by 9 a. m. would 
be discharged” ; 15 men did not go in next morning во the 


position remains, we have five men discharged to intimidate 


the others, and 15 men discharged for not leaving their 
trade union. : | 
Messrs. Peebles say that they are glad of having got rid 
F 
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of some of these greedy gentlemen, and that they have 
reduced wages 10 per cent. and increased their output. 
This hardly squares with their frantic efforts to get our 
members to remain at work, and since then to induce them to 
return. Also the fact that they have sent men scouring every 
provincial town for winders to take our members’ ; 
offering permanent employment at 10d. per hour, and all 
removal expenses paid, but without success, 
F. E. Sims, 
General Secretary, 


Electrical Trades Union. 
London, E. C., April 80/h, 1900. 


Wiremen’s Woes. 


I have waited to see if Wireman” had anything more 
to say about the man who had charge of the three-phase 
plant. As I am that man I think it only fair to point out 
that * Wireman " knows absolutely nothing whatever about 
my career. With regard to my ideas of three-phase machinery, 
he is not in a position to criticise, being quite ignorant of 
this class of machinery himself. And as to the charges he 
brings against me, these are without foundation. 

With regard to this particular works’ manager, Wireman” 
has acknowledged to me more than once, that this gentleman 
was one too many for him; and as for the brioklayer's wage, 
* Wireman ” knows that I have a higher wage than any 
wireman in the town, himself included. 

Now, “ Wireman,” it is only jealousy that has prompted 


them to exercise any and which of the privileges usually етем 
by a landlord whose tenant is in default?“ d 

— .“ Tbe mere fact that the sums charged for the supply of eles 
tricity are termed rent,“ does not enable undertakers to recom 
sach monies in the same way as or subject to the privileges which 
may be exercised by a landlord. Thus, sup the undertaken 
proceed to seiz: the goods of. a consumer under a distress wart 
granted by jastices in respect of money due for electricity sap 
to bim within a year before the filing by the consumer of a 
in bankruptcy. Under such circumstances a landlord could recom 
the full amount under Section 34 of the Bankruptcy Act, 1969, but 
undertskers must fall into line with the other creditors. [Ses ex part: 
Hill. Io re Roberts, 6 Oh. D. 63; 46 L.J., R K., 116; 37 LT, 4 
25 W R., 784] | 


METAL MARKET.—Fluctuations in April. 
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you to write that letter, and а man who is jealous of the LEAD (ENGLISH). 


advancement of others is unworthy of the name “ Wireman.” 


The Man with Original Ideas 
of Polyphase Machinery. 


89, Millbank Orescent, Hartlepool. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible Free use of fictitious names, dc, 
may be made Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the vicws which he may express. | 


Воовтив writes: — Ia the ELECTRICAL Review for February 16th 
1900, you published an article entitled The Legal Status of an Eleo- 
tric Inspector,’ and pointed out the remuneration to which an i т 
is entitled under Section 37 of the Electric Lighting (Clauses) Act, 
1899. Iam anxious to know what are incladed in the ‘fees and 
reasonable expenses ' of an electrical inspector.” 

„ No case has yet arisen as to the meaning of thése words as 
used in the Act of 1899. We might mention, however, that the 
" feos and reasonable expenses" of an electric inspector whicb, in the 

* absence of any agreement to the contrary, are to be paid by the 
undertakers by Section 47 of the Electric Lighting Orders Oonfirma- 
tion (No. 15) Act, 1890, are confined to the expenses incurred by him 
in making tests and inspections, and do not include the salary of the 
inspector or the expenses of his laboratory. In the case of Orad ford 
v. City of London Electric Lighting Company (67 L.J Q.B., 942; 78 
L. T., 841; 47 W. R., 45), tbe following account had been delivered by 
the inspector :—Hent of electrical laboratory for two years to Ohrist- 
mas, 1896, £390; gas for heating laboratory for same period, £5 
10s. 61.; electricity for lighting and testing for same period, £15 7s. ; 
cleaning and oo: 1 for same period, 7s.; insurance till 1897, £6 11s. 64.; 
wages of assistants til] 1896, £142; interest upon capital outlay on 
instruments, fittings, &c., for two years ending Ohristmas. 1896, £17 
10е. 11d.; depreciation on value of instruments, ёс, at 5 per cent., 
£35 le Id.; salary of electric inspector until Obristmas, 1895, 
£613 3s. 9d. ; total amount claimed, £1,226 2s 7d.; leas fees received 
by electric inspector to Obristmas, 1896, £84; net claim, £1,142 2s. 7d. 
The decision of the Alderman (which was upheld by Day and 
Ridley, J. J.,) was as follows: — The amount of fees is admitted to 
Ъз 484. The other items in this account I hold cannot properly be 
included in the expression ‘fees and reasonable expenses of an elec- 
tric inspector;’ but if the Oourt before which tbis case shall be 
heard decide that the ssid items can be so inc: uded, then in order to 
save the parties coming here again I ascertain the amounts. I 
approve of all the items as reasonable except the last, viz , the salary 
of inspector, £613 31. 9d., which (as he only gave two-thirds of his 
255 1 reduced tu £418 151. 10d. The total would therefore be 

14s. 84. 


“Unpaid " asks :—" Does the use of the word rent in connection 
with the supply of erergy by an electiic ligh'ing company entitle 
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Up the River.—Messrs. Keith, Prowse & Co. have ae 
tuted a Launch Agency for biring out steam and electric launches ld 
frips up the Thames during the coming summer. Tbey not ауе 
out the launches, but undertake to cater for parties, provide m ii 
and other entertainments, &c. A list of terms may be obtained 
48, Oheapside, E. O. 
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Orry o» Тонрон Exxoraio Ілантіча Company, LIMITED, v. 
Maron AND CORPORATION or LONDON. 


Ox Friday last Mr. Justice Farwell, sitting in the Chancery Division 
of the High Court of Justice, commenced the hearing of the action 
at the instance of the City of London Electric ex Lipa ошраву, 
Limited, against the Mayor, Alderman, &c., of London. . Oripps, 
Q.O., and Mr. Roskill were counsel for the plaintiff company, and Mr. 
Bwinfen Eady, Q O., Mr. Danckwerts, Q.O., and Mr. A. J. Walter for 
the defendant Oorporation. 

Mr. OnrPPs, QO., in opening the case, said that the action was 
brought to determine the question whether certain contracts in which 
the plaintiffs were interested, and of which they were assignees, 
were valid and binding between them and the City of London, 
who were the successors of the Oommissioners of Sewers. 
The question would be whether under the two Acts relating to the Oom- 
missioners of Sewers, the contracts were null and void, or were valid 
and binding ; and that question turned on the construction of the Oom- 
missioners’ Acts of Parliament of 1848 and 1851. The contract in 
question was entered into in 1890 or 1891, and bad been acted on by 
both parties as operative and effective ; and the plaintiff company 
had expended a very large sum of money indeed on the und g 
that the contract was binding aud effective. Taere had been litiga- 
tion before Mr. Justice Kekewich in which certain terms of the con- 


dicate 
plaintiff cox ам 555 the К rati s ia ion 
company by mem on, and the ion 

was that leren after the contract had been ora 


casé pf the Eastern District the original contract became vested 
later in the plaintiff company, of which some members of the 
Ootporation were р , and the defendants now said that that 
fact made the contract null and void ab initio. The 
fore asked. аг that all these contracts were valid. The 


on was limited in its operation, and did not 


appl 
contended that it was intended only to apply to the case of 


directly, in carrying on his own or a partners not to 


An Alderman and a Common Councillor might 
hold a shere in the gas company, the electric lighting company, 
or the New River Water Company, then, if the defendante’ contention 
were correct, upon an information being laid, the city ht be 
plunged in darkness, and have its water supply stopped. Не sub- 
mitted that that was an unreasonable contention. 

Mr. Вовки, having followed on the same side, 

Mr. Бутиғви Eapy, for the defendants, said that he 1 
altogether the statement which had been put forward by Mr. Oripps 
that a shareholder in a company was not а person interested in that 


executed were to remain the p of the contractors, but an 
option of purchase was given B de йере экең It was not 
merely a contract to supply electricity, but it was a contract to 
execate “works,” in 


Oripps had stated ¢ 
Justice Kekewich was decided that the Oorporation raised this ques- 


tion of the validity of the contracts. That was not so, because the 
uestion cf the validity had been raised in the Council before that 
cision was given. He now only wished to pu 


" interested directly or indirectly” in an 
Commissioners or the Corporation. ^ Interested ” could only mean 
having а share of the profit or the loss, as the case might be, made 


| 
| 


upon the contract, and therefore every shareholder was “interested ’ 
in this contract. 

His Lordship delivered judgment yesterday, and made the 
declaration asked for by the plaintiff company, that the contracte 
were good. The defendants were ordered to pay costs. Our report 
of the judgment will appear next week. | 


Тив Janpus Авс Lamr AND ErzorBIO Oompany, LIMITED v. 
JOHNSON. 


Im the Ohancery Division of the High Oourts of Justice on Friday, 
Mr. Justice Farwell heard an application on behalf cf the defendants 
in the action of the Jandus Arc Lamp and Electric Oompany, Limited, 
against Johnson. Mr. Graham appeared for the plaintiffs; and Mr. 
Gray for the defendante, 

‚ @влх said that this was a summons for leave to amend the 
defence in the action. The action was one for payment of royalties 
under a license; and by the defence it was alleged that there were 
certain resentations in the license which destroyed the con- 


dante alleged thet cottain losses Dad Dt талы to others on 

better terms than had been granted to the defen 

he wanted to see all the licenses which the plaintiff sompany had 

рав The plaintiffs had guaranteed to the defendants they 
given them the best terms given to any other licenses; and the 

defendants had discovered one which was better, and there might be 


others. 

Mr. Granam said he would make an affidavit. 

His LonpenrP remarked that it might be that the licenses might 
not all be in the same form, and the defendants would be entitled to 
see them all, so that he might choose the best. The plaintiffs had 
better, therefore, make the affidavit. 

It was then arranged that the case should not be brought on before 
Wednesday ; and that the costs of this application be paid by the 
defendants in any event. 


Hnasvr-Di v. EDMUNDS AND OTHARS. 


In the Oourt of Appeal on Wednesday, before the Master of the 
Rolls and Lords Justices Bigby and Oollins, Mr. Olare mentioned 
J 


` ES case of Heyl-Dia v. Edmunds and others, which had been entered 


the list for hearing on appeal by the plaintiff from a decision of 
Mr. Justice Kekewich. Oounsel said that the plaintiff had come to 
terms with the defendants, and bad paid them costs, and he therefore 


asked leave to withdraw thea 


ppeal. 
Mr. Rassell, who was for е respondents, said he assumed the 
appeal was abandoned. The action was one to restrain the defendants 


. from divalging a secret process. | 
. Their Lordships gave the leave asked for, and the appeal was 
accordingly withdrawn. | 


BAKER STREET AND WATERLOO 
RAILWAY. 


А Bzrzor Committes of the House of Commons, presided over b 
Bir H. Kay-Shuttleworth, commenced the consideration of the B 
of the Baker Street and Waterloo Rsilway on Tuesday. Mr. Worsley 
Taylor, Q.O., Mr. Page, Q.0., and Mr. Shaw, appeared for the promoters. 
Mr. Littler, O. O., Mr. Balfour Browne, Q.O., Mr. Freeman, Q O., and 
Mr. Thomas represented the Metropolitan Railway who opposed, and 
the other opponents, the London Oounty Oouncil and the Paddington 
Vestry, reserved counsel. | а 

Mr. Wonstur Tarron, in opening the case for the promoter, 
explained that the object was to authorise an extension of the 
authorised line from Street to Paddington Station at one 
end, and from Waterloo to the “ Elephant and Oastle” at the other, 
and also to provide for a g station on a site near Borough 
Road Station on the south side of the River Thames. Usefal as the 
authorised line was it would be still more useful if the extensions were 
made. The extension to the Elephant and Castle" would allow of 
an interchange with the City and 
with the matter of finance, 


£300,000. The original capital was £1,766,000. There was no 
reason to sup 


Corporation to acquire the land and electrically equip the generating 
station and the line between Waterloo and the gonerating station. 
The estimates were £329,000, and the London and Globe Oompany 


were to: have £336,000 in shares or debentures. The Paddington 
‘station wal not so pressing, and they had a po contract with 


the London and Globe Oorporation. The estimate in the case of land, 
equipment, &c., was £869,000, and the contract of the London and 
Globe was 2964 ,0С0 in shares and debentures. PUTA 
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Mr. CORNWALL, of the London Oounty Oouncil, stated that the 
Oouncil approved of the Bill, and 
Р Mr. Чаган, анвон 0 the railway, explained the scheme in 
^ | 
The Committee adjourned. 


BUSINESS NOTES. 


Bankruptcy Proceedings. —At a sitting of the London 
Bankruptcy Oourt held last Friday, before Mr. Registrar Brcugham, 
an application for an order of discharge was made on bebalf of 
Walter Philip O'Rsilly, manufacturing electrician, 397, Edgware 
Road. The bankrupt failed in June, 1892, with liabilities £2,365 
against assets that have only realised £11 2e., conseqeently no 
dividend has been paid to the creditors. He manufactured and 
traded in scientific apparatus, toys, and novelties, and had been in 
business for 20 years. Between 1886 and 1892 he traded as the 
American Oamera Company at 397 and 399, Edgware Road, and in 
B-ptember, 1891, he opened a branch busíness at 124, Old Broad 
Street, HO. Then in January, 1892 he disposed of those businesses 
to the American Oamera Company, Limited, which was formed with 
а nominal capital of £15,000 toacquire them. The bankrupt received 
as consideration £500 cash, 43,000 5 per cent. debentures, £1,000 
preerenoe shares, and £3,000 ordinary shares. The cash was applied 

payment of rent and other outgoings of the business; 
debentures were distributed among certain of the creditors, and the 
shares which proved to be unrealisable remained in the bankrapt’s 

sion at the date of the receiving order. The offences reported 
the Official Receiver were (1) insufficiency of assets to pay 10s. in 
the £ to the creditors; (2) two previous arrangements with 
directors. His Honour in reviewing the case, remarked that it was 
the bankrupt’s third experience of insolvency, and he had apparently 
been living upon his creditore. In 1880 he paid them 2s. in the £, 
eigbt years later he paid them 6s. in the £, and under these pro- 
ceedings no dividend at all had been paid. Having regard to the 
. fact, however, that the bankrupt had been undischarged sinoe 1892, 
it would be svfficient to impose a further term of two years. Order 
entered aocordingly. : 

Notice is given of first and final dividend of 934d. in the case of 
J. H. Olark, general and electrical engineer, Southport, and of 
25. 10s. in the case of Benjamin Wild, general and electrical engineer, 
Bouthport (both trading as Wild, Rothwell & Oo.). 


Liquidation. — A meeting of the Wray Electrical 
Engineering ex m is to be held at Central Baildings, New Street, 
Huddersfield, on May 29 h, to hear an account of the winding up 
from the liquidator, Mr. J. F. Dyson. 


Books Received.—'* Magnetic Induction in Iron and 
other Metals," by J. A. Ewing. London: The Hectrician Printing 
and Pablishiag Company, Limited. 10s. 6d. 

" English and American Lathes,” by J. G. Horner. London: 
Whittaker & Оо. 21s nef. 

"L'Electricitó à l'Exposition de 1900," by MM. Hospitalier and 
Montpellier. Paria: V. Oh. Danod. 

" American Sweet Railway Investments, 1900.“ New York: The 
Street Railway Publishing Company. 

“ Tbe Oyclopedia of Oinssified Dates,” by О. E. Little. London: 
Funk & Wagnalls Company. 


Calcium Carbide.—A company has just been formed 
at Arnberg, Germany, with a capital of £62,500 to be known as Die 
Geselischaft für Oarbidfabrication, to establish works for the manu- 
facture of cal: ium carbide. E | 

Ls Società Forni Elettrici, in Roma, has decided to establish new 
works at V. ssola in the Province of Milan, for the production of 
calciam carbide. The electrical energy will be supplied 
by the Bocie.à Lombarda per La Distribezione di Energia Elettrica. 


The Charge of Incendiarism.—At West Ham, on 27th 
ult., Christian Maddock, 30, an electrical wireman, of Bailey Street, 
Bilvertown, was charged on remand with attempting to set fire to a 
building and contents at Factory Road, Silvertown, the property of 
the Incia-Rabber and Gatta-Percba Works, Limited. Mr. F. Stern 
appeared to prosecute. May, recalled, said that the prisoner was in 
the pattern room five minutes, perbaps, the second time, and was 

d at the box some two or three minutes. The witness was 
behind some open shelves and saw him through the openings between 
the different patterns. By the prisoner: He knew of no ill-feeling 
against Madd: ck. The prisoner: I was told I was threatened two or 
three days before, because I bad volunt: ered to go to tbe war with 
the Boer Rd Orossa Society. The prisoner was committed for trial 
to the next sessions of the Central Oriminal Court. 


Electric Organ.—A Норе- Јопев electrically-blown organ 
has been dedicated at the Barton-on-Tient Parish Ohuich. 


The Electrical Volunteers’ Cycles.—The cycles which 
were taken ont to the front by the corps of electrical volunteers, and 
were mentioned in our last issne, were manufactured by Messrs. 
Alldays & Onions Pneumatic Engineering Company, Limited. Major 
Crompton madea personal visit to their works at Birmiogham, for 
the purpose of making arrangements for these. The same company 
also made cycles for the War Office for use by the troops in Bo 


Africa. We have before us a copy of their 19CO catalogne of 
rg cycles and accessories. It is beautifully illustrated through. 


For Sale.— Particulars of an auction sale of steam engine, 
boilers, &c., to be condected at the premises of the Birmingham 
Carbide Company, Limited, on May 22nd, appear among out м. 
vertisementa this week. 

The secretary of St. Andrew's Hospital, Nortbam is 
offering for sale two Lancashire boilers (Galloway's) of 34 
feet x 7 feet, and 18 feet x 7 feet; one Siemens c:mpooni 
dynamo, 250-amperes at 425 revolutions, two Tangyes pumps, electrical 
instruments, steam and exhaust pipes, &c. 


The Grinzell Automatic Sprinkler.—Among the 
thousand and one devices which have been introduced from time to 
time to stay the progress of fire once it has broken out in a building, 
the Grinnell sprinkler occupies a prominent place. The standpipe, 
hose, and pails filled with water hanging ready are an efficient pro- 
tection provided the attendant is at hand at the psychological 
moment, and the exact starting t of the fire is immediately 
located and easily comeatable; the hanging extincteurs with their 
chemical liquid are also very satisfactory for preventing small fre 
if someone be at hand to mavcipulate them, or to smash the bottle 
Bat attendants cannot always be at hand, and if they were so fire 
spreads at so alarming a rate that their best efforts are too frequently 
unsuocessfal, particularly where the surroundings form a favourable 
kind of fuel, and the flames have got a little start before they ar 
observed. Therefore, the ideal system must be one dispensing with 
fire hose and fittiogs, and firemen as well for the matter of thst, sod 
it muet be of such a nature that it will act immediately it is required, 
whether there is or is not anyone at hand. We have no hesitauon in 
saying that these requirements are admirably met in the Grinnel 
automatic sprinkl-r. There are automatic alarms without number, 
but the Grinnell is not only an alarm, it fulfils a double раро 
that of an alarm and of an extinguisher as well. The principle of 
the thing is somewhat as follows: Lines of horizontal water-distribct- 
ing pipes are carried through the building, near the ceilings, from 9 


to 10 feet apart, and these are all connected with larger vertical 
rising pipes supplied from the public water main, an elevated task, 
or any souroe of supply that will keep the water in the 

constant pressure. To each of the lines of pipes, and from 8 010 
feet apart, the autc matic sprinklers, as shown in our illustration, 5% 
attached. Bbould a fire start at any point, the heat at once rises to 
the ceiling, where the temperature is very soon raised sufficiently to 


upon the di flector or splash-plate, which spreads a profuse an: cn. 
tinnous shower in all directions, damping everything that comet 
within its reach. The damage, whetber by fire or water is confised 
to а limited area and minimum amount. The valve is seated on 8 
Я xidle diapbragm, and so held in porition as to relieve the lor 
fusing solder of nearly all strain. A patent variable pressure alum 
valve is eupplied with every GrinneH installation ; it ie operated by 
the fl.w of the water, and false alarms are not ligely to bs given by 
any variable pressure. Connected to the valve is a water motor wit 
revolving bammers, which souod a lond alarm ona gong fixed ontaide 
tbe building, and the slarm never ceases so long as any water is fowls 
into the pipes. Electrical alarms may be attached and worked by ШШ 
valve which, by the way, is said to be the only one recognised by the 
American Insurance Companies. The Grinnell is by no шеп" 
for it is in use to-day in all parts of the world, protecting м 2827 
as 30,000 buildings with 7,000,000 sprinklers. Its popslerity = 
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largely the result of the success with which it hes been employed, 
for it ia stated that 4,000 actual fires have been successfally 
extinguished with an aversge loss of only £50 per fire. Laet week, 
throngh the courtesy of Mr. Wormald, the London representative 
of the system, we saw tbe sprinkler in operation in a testing 
shed. The ceiling of this boilding was about 12 feet from the 
floor, on which wood shavings to the depth of 6 to 8 inches had been 
spread. Within half a minute cf the igniting of these shavings st 
. two or three points, the two sprinklers up in the ceiling were in 
operation, and the fire was extinz uished in less time than it takes to 
tell the story. Mr. Wormald is always willing to give a demonstra- 
tion of a like nature to any responsible engineer, architect, or official, 
who will favour him with two or three daye’ notice, and we cannot 
imagine a better object lesson, not in the prevention of the breaking 
out of a fire, but of the extinction of any incipient outbreak before 
it has time to assume serious or dangerous proportions. All fire 
insurance offices allow a rebate in premium varying from 20 per cent. 
to 40 per cent., when a bsilding is thoroughly equipped with the 
Grinnell ayetem. We strongly recommend our readers who have 
works which involve fire rieks to investigate this system of pre- 
venting losses from fire for themselves. Particulars of this sprinkler 
may be obtained from Messrs. Dowson, Taylor & Oo., of Manchester, 
and 14, Victoria Street, London, 8.W. | 


The Jandus Lamp.—We understand that during last 
year, in addition to the ordinary sales, several large installations of 
Jandus lamps were put to work. Among these may be mentioned 
the Bon Marché, Brixton (where there are some 250 lampe). Messrs. 
Joha Barnes & Oo.’s new store at Hampstead; Messrs. Matthew 
Rose & Son's, Hackaey ; Messrs. Gardiner & Oompany's branches at 
Woolwich and Olapham Junction, and the lignting of Burl ngton 
Arcide, Piccadilly. Several other large installations are now in 
hand, including the lighting of the Maziwattee Tea Company's 
factory with 180 lamps, and a similar number for a large shipbuilding 
firm. Oonsiderable success is reported to have been obtained with 
Jandus lampe on high voltage circuits, and they are used four and 
five in series for street lichting at Chester, Shrewsbury, Darwen, and 
will also be installed at Fleetwood and Epsom. Tne Jandas Oom- 
pany bave recently introduced a new pattern lamp for power circuit 
and street lighting service, with automatic cut-out and resistances 


self-contained. Some 40 of these lamps are in satisfactory operation 


on the City and South London Railway, burning direct off the power 
circuit, Several improvements have been made іп the standard 

ttern lamps, notably in the direction of long burning hours. 

essrs. Drake & Gorbam are now putting on the market the new 
Jandus spherical globe lamp, which has been designed to meet the 
demand for an efficient and serviceable lamp at a lower price than 
that of the standard Jandus pattern. They also hope shortly to 
announce the issue of the Jandus alternating lamp, the preliminary 
trials of which have proved most satisfactory. 


May's Automatic Fire Alarm.—This ingenious eleo- 
trical fire alarm, which hails from New Zealand, is a neat adaptation 
of the “sageing wire” principle, which has been so widely applied 
to alternating and direct current measuring instruments. As will be 
seen from our ont, a fine copper wire, н, іє suspended between а stud, 
4,and an sdjustable strainer, B, and 16 fixed near the ceiling, say, of 
а room, protected if necessary by a perforated metal casing. To the 
mid-point of the wire is attached a contact rod, c, woking inside a 
glass tube, D; a corresponding cont«c; is fixed in the lower part of 
the tube, B, and is connected through an alarm bell and indicator, x, 


and & battery, with 4, by means of wires, 1 and 3. Adjustment is 
provided at a and y. 

The action of the apparatus is extremely simple. A slight rise in 
temperature of the stretched wire causes a large movement of the 
contact rod, о, completing the bell circuit and dropping the shutter 
of the indicator, which exposes the word FIRE. It is obvious that 
а separate detector can be installed in every room which it is desired 
to protect, and tbe indicators mounted similarly to the usual bell 
indicators in any convenient position—the situation preferred by the 
inventor being outside the main entrance of the building, where the fire 
brigade will have immediate access to it on arrival. There may be any 
number of bells, while a complete system of communication with the 
fire station has been worked out. The latter consists of an automatio 
transmitter placed on the indicator board, and a Morse receiver in 
the fire station, with a signal wire common to a large number of 
buildings. Immediately on а fire breaking out, the transmitter rings 


an alarm bell in the fire station and sends a pre-arranged signal four 


times, which is recorded by the receiver; the transmitter then auto: 
matically stops, and leaves the line free for any other firealarm. The 
whole system is very simple and compact, and—a most important 
featare—can be tested as of en as desired with ease, either by bridg- 
ing the detector contact with a switch, or by slackening the stretched 
wire by means of а simple mechanical device. As for sensitiveness, 
the apparatus leaves nothing to be desired; in our presence a 
mall fire bucket was set in the most remote corner of а room 
protected by this alarm, and in а very short interval of timo the 
hot gases, spreading over the ceiling, set the bells ringing ; other 
experiments which were made before us showed that the ad- 
jastment could be made to any degree of sensitiveness desired. 
The detector can be set for any desired maximum temperature; the 


limit is preferably chosen acoording to the situation of the room 
protected, so as to be a trifle above the highest normal tem 
of the room. An important application. of the system is to the 
protection of coal, cotton, and otner cargo ships, which are so often 
lost through fire; it is a remarkable fact that many cold meat boats 
have been lost in this way, by sweating of the non-conducting lagging. 
Oar impreasion of the apparatus was d-cidedly favourable, and we 


anticipate a large field of usefulness for it in the fature; it ia bei 


introduced into tbi« country by the May-Oatway Syndicate, Li i 
of Dunedin. New Z aland, whose «ffi:es ara at No. 4, Broad Street 
Buildings, Liverpool Street. 


New Rubber Works.— The Scottish Central Rubber 
Company opened their new works at Dunfermline on 27ch ult. 


Private Bills.—On Thursday last week, the Hastings 


 Tramwayse ВШ was read а third time. The following Bills were read 


a second time :—Oity of London Electric Lighting and Metropolitan 
District Railway. 

The London Gazette notifies the intention of the Liverpool Over- 
head В тау Company to petition for powers to alter certain railways 
in the Liverpool Docks for the parpose of working them electrically, 
and various incidental powers. 


The Summons against the National Telephone 
Company.—The National Telephone Company were summoned on 
Tavsuay at the instance of the Vcstry of Bt. George-the-Martyr, 
Bouch wark, for breaking up and opening the pavement ia Marshaleoa 
Road, Borough, for the purpose of laying down mains and pipes, 
without haviog previously given three days' notice. Mr. Johnson, 
vestry clerk, stated that since the summons had been issued the 
company had written to the Vestry, atsating that the wires were laid 
without the authority of the senior official. The company placed 
themselves entirely in the bands of the Vestry, and sabsequently 
agreed to pay the Vestry £10 a year in consideration of the wires 
being under the pavement. He was, therefore, instructed to with- 
draw the summons. 


Trade Anmouncements.—We understand Mr. F. J. 
Down is severiag his connection with Laing, Wharton & Down, 
Limited, and will shortly go into business tor supplying trac:ion 
and lightiag specialities, & Mr. Dowa’s Eoglish, American, and 
Oontinental experience of over 17 years snoald be productive of 
some novel and valuable appliances to bring before his alients. 

Mr. J. E. Lester, electrical engineer and contractor, of Leicester, 
has, owing to increased business, established a central dei di at 2, 
ст Bircet, Leicester, for the exhibition of electric fittings of all 


Owing to the demand for more room for manufactnring purposes at 
the British Thomson-Houston Company's, Limited, factory, 63, Bank- 
side, S E., they have removed their stores from there to more com- 
moa2ioue quarters at Nos. 4 and 6, Bath Street, City Road, E. O. 

The Universal Battery Company have removed to larger premises, 
and their address is now Mid- Kant Works, New Beckennam, S. E. 


Volunteer Training.—The Helsby Telegraph Company 
have decided to meet the War Office requirements in respec: of the 
training of volunteers by permitung one-half of the volunteers in 
their service 6› be absent for a fortnight in camp and tho remainder 
for a farther fortnight. A 


“ 


ELECTRIC LIGHT AND POWER NOTES. 


Barrow.—The result of the first year's. working shows 
that the electricity works have done better than was anticipated, the 
gross profits on the year being £758 le. 34. this have to 
be placed the interest on loane, 2735 163. 51, and an amount pro- 
vided for sinking fund, £725 17s. 54., which show an actual deficit 
for the year of 4706 12s. 7d. Asa result of the first year's return, 
we understand the Committee will recommend a reduction of 10 per 


cent. in the price charged per unit. 


Barry.—At a meeting of the Barry Obamber of Trade 
on Wednesday a resolution in favour of the South Wales Electric 
Power Distribution Bill was carried by а large majority. · 


Bexhill.—The Local Government Board some time ago 
notifi-d to the District Oouncil its consent to the application for 
leave to borrow а sum of £4,228 for electric lighting purposes. Items 
of £456 81 54.ia respect of the costs of the undertakers of the 
B: x1ill Blectric Lighting License, 1896, and £315 94., representing 
the costs of promoting the Bexhill Electrio Ligating Order, 1897, 


were excladed from the sanction. 


Birkenhead.—Mr. W. Bates, electrical engineer to the 
Corporation, reports that during the first three months of the year 
tbe sales of electric energy amounted to 93,674 units, as compared 
with 67,830 units in the corresponding quarter lit. year. Tae sales 
for the financial year just completed were 238,546 units with 215 


~- customers, as against 169,676 units and 158 customers іа 1898 99; 


and 71,243 units and 94 customers in 1897-98. Тае increase in sales 
during the last 12 months was 68,870 unite, or 40 6 per cent. 


Bishop Auckland.—The Board of Trade has granted a 
visional order to the Urban Electric Supply Company, Limited, 
or the supply of electricity in the district. e 
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Brazil.—The Helios Company, of Ehrenfeld, Cologne, 
Germany, has, it is stated, secured a concession for the electric light- 
ing of the city of Rio de Janeiro, Brasil. : 


Brecon.— The Board of Trade has issued a provisional 
order asthorising the Town Council to supply electrical energy for 
public and private purposes within part of the Brecon district. 


Bridgwater.—A public meeting of the ratepayers was 
held on Wednesday last week to consider the action of the Oor- 
poration in reference to the electric light question, and a resolution 
was passed unfavourable to the Oorporation scheme. 


Bristol.—The Electrical Committee, at their meeting last 
Friday, were informed that the Local Government Board has sano- 
tioned the borrowing of the sum of £145,150, the principal to be 
repaid within a period of 25 years from the date of borrowing. 


Bromley.—The Urban District Council has ordered a 
notice to be served on the Bromley Electric Light Oompany to abate 
a nuisance arising from the emission of b smoke from their 
chimney shaft at the electricity works: 


Canterbury.—The Lighting Committee of the Town 
Council has received a report from the town clerk upon the first full 
year’s wor of the electricity un . "The accounts show 
that the number of consumers is 195, as compared with 106 on March 
31st, 1899. The number of public ea ич connected up is 18 ато 
lamps and 243 incandescent lamps. latter have been supplied 
with current for three-quarters of a year only. The revenue 
account shows a grose surplus for the year of £1,913. Had 
the incandercent public lamps been connected up fora fall year, 
this balance would have been increased by £150. The net revenue 
account provides for the payment of interest on loan £678 12s. 8d., 
and capital £833 9a. 11d., leaving a balance of £406. The ex'ension 
loan of £12,850 was taken up in August, 1899, and although the 
whole of the extension plant is not yet in working order, a 
half year's instalment of principai and interest has been paid upon 
this loan. Loans to the extent of £34,000 have been sanctioned, and 
the expenditure in excess cf that amount is £399 1s. 7d. 


Cardiff.—The electrical engineer, Mr. Applebze, has 
reported to the Electricity Committee that the output last year was 
509,166 units, and the cost of production 2:164, He proposes to 
adopt a low pressure direct current supply to the centre of the 


8 
h, and points out the necessity of in the near 


ydon.—The installation of 800 16-c.». lamps, which 
has been laid down in the Oroydon Union I by Messrs. W. J. 
Bishop & Oo., Oroydon, to the designs of Mr. A. W. Bolater, was for- 
mally inaugurated by Mr. G. J. Shirley, chairman of the Infirmary 
Oommittee, on Monday last week. 

A Local Government Board inquiry was held at Oroydon on the 
1st inst. into the application by the Town Council for leave to 
borrow £20,750 for electric lighting purposes. : 


Edinburgh.—The Town Council has resolved to add 72 
aro lamps to the street lighting equipment, making a total of 839. 
The cost per lamp amounts to about £13 6s., made up as follows:— 
Carbons, £1 10s.; coal, £4 6s.; stores, 63.; trimmers’ wagen, £3; 
maintenance, £1 7s. ; interest and sinking fund, 22 17s. This includes 
& rise in cost of £1 1s. for coal and 7s. 6d. for carbons for the coming 
year. The Electric Lighting Committee has been instructed to con- 
sider the expediency of the out of electric motors by the Cor- 
poration with a view to increasing the day load. 

The Electric Lighting Committee, at a meeting on Tuesday last, 
decided to raise the price of energy for private lighting by id. per 
unit, in consequence of the great rise in the price of , the present 
price being 3jd. It was also agreed that the price for public ening 
be £13 per lamp per annum, а reduction on the present price of £1. 
The price of motor power remains at 144. per unit, the Committee 
being very auxious to increase the day load. The number of lamps 
applied for during the last fortnight is equal to 5,348 8-c P. lamps, 
inclading 15 motors. 


Ed monton.— The District Oouncil has resolved to apply 
for a provisional order for electricity supply. 


Exeter.—A summary of the capital and revenue account 
connected with the electricity undertaking shows that the capital 
expenditare to кеш 3186 last was £26,571. The working expendi- 
ture, repairs, intenance, salaries, &c., during the year ended 
December 31st, amounted to £3,656 6s. 10d., and the receipts to 
£6,423 167. 8d., admitting of £2,767 94. 10d. being carried to the 

_ profit and loss account, making, with a balance from the previous 
year of £548 8s. 8d., a total of £3,315 183. 6d. Out of this £1,706 
3s. 6d. had to be paid for interest and sinking fund, leaving a balance 
of £1,609 15s. After allowing for the £548 8s. 8d. brought forward, 
this showed a profit on the undertaking for the year of £1,061 63. 4d. 


Gateshead.—A ial meeting of the Gateshead Towa 
Et таа D m erui ie 


Germany.—The Elecktra Gesellschaft, of Dresden, is 
establishing a large central station at Oelsnitz for the purpom d 
supplying current for lighting purposes e е “a шурай М 
ing of 13 different villages. 

Hendon.—The District Council, after conference with a 
representative of the North olitan Electric Power Oompazy, 
has decided to withdraw its op to the company’s Bill 

Henley.—The Town Council has resolved to defer in 
application for a provisional order for 12 months. 


rere a лоор to Indian neering, the Govern- 
called h ellington 
CCC Palle Pseud oii deed Ge 
wer from these falls for the Oordits 
Arvenghat Valley, Nilgiris. 


Bryson, who риш —— E bead нангу -— 
consultant for Kilmarn an uss it is suggested 
that he be — as ape | 


consulting engineer 
the latter, it may be remembered, raised Mr. 5 
£300 to £400 per annum a few months ago. 


London.— MILE Enp.—The Highways 
the Vestry recently reported that the clerk 
кше piane aud notices from the 

P Electric Lighting Company, Li 
intention, at the expiration of one month, to 
tion of the works therein described. The Committee saw no objec 


55 Board of ceria lighting of the an Mr. Мыш 
report on proposed electric infirmary. 
Boarn оғ TRADR.—On Th last week Mr. Ritchie received 
a deputation, introduced by Sir 
Oouncil Association for 


en unfriendly to the principle of the Bill, but rather to its 
orm. 

Luton.—The Town Oouncil has applied to the 100 
Government Board for sanction to a loan of £26,000 for electric 
lighting purposes. 


Maidenhead.—The Town Council having considered the 
report of the Blectric ting Oommittee on the scheme 
by Messrs. Burstall. & Monkhouse, which provides for 3,800 50 
lamps and 35 arc lamps, has resolved to apply to the Local Gover 
ment Board for leave to borrow the sum of £25,000 for elect 
V a ping at the — 

or e ; or pum А sowage 
will be obtained. 

Malton.—The Board of Trade has notified the Malton 
Urban District Council that it is about to grant a provisional ordt? 
to the Northern Counties Electric Supply Association to light te 
town of Malton by electricity. 


Northumberland. Thirty-one tenders have been received 
for the electric lighting of the Northumberland County Lanatie 
Asylum to the specification of Mr. A. A. Campbell Swinton. Tb 
Visiting Committee will consider his report on the tenders st tbeir 
meeting on May 21st. 

Oban.—The Town Council has engaged Mr. M. Sather 
land, of London, to report on the introduction of the electric ligt! 
within the burgb. 

Provisional Orders.— Bills for confirming the p* 
visional orders granted by the Board of Trade to the local азони 
of Long Eaton, Bridlington, and Bleaford, and to the U 
а Sapply Oompany, Limited, for Granthan, were рї 
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Ramsbottom.—An extraordinary meeting of the 


District Council was held last week to consider the Lancasbire 
Electric Power Bill, and it was resolved that the Oouncil express 168 
approval of the Bill, and its opinion that it would bea great advantage 
poe aaa of the rural districts and 


Rhyl.— Oa Thursday last week, Ool. A. J. Hepper, R. E., 
held a Local Government Board inquiry respecting the Urban 
Council's application for loans, including опе of £27,000 for an electric 
light undertaking. 

An agreement has been entered into with the Rhyl and Prestatyn 
Light Railway Company to supply them with electrical energy for 
their tramways at a profit of over £400 per annum. 


St. Helens.—The borough electrical engineer, Mr. 
Highfield, has presented a report to the Electric Supply Oommittee 
stating that the number of lamps connected up to March 31st last was 
13,981, while in March last year the number was 6,493. The number 
of units sold for lighting purposes during March last was 14,613, 
against 5,435 in the corresponding period last year. 


Scarborough.—A committee of the Scarborough Cor- 

L^ dae has recommended that the works of the Scarborough 

lectric Supply Oompany, Limited, should be acquired by the 

н, if the company is agreeable to friendly arbitration on 
er. 


Stafford.—At a meeting of the Town Council last week, 


it was stated that the increase in the supply of electricity was 30 pef 
cent. for the year. 


Sunderland.—Mr. J. F. C. Snell, electrical engineer to 
the , has to. tbe Ligh Oommittee that the 
profit on the electric light undertaking during the past year has 
amounted to over £1,000. Of this, £700 has gone towards the redac- 
tion of the rater, and there remains in hand a belauce of £350. 


Totmes.—The Totnes Electricity Supply Company. 
Limited, have had their provisional order for electric lighting ard 
other purposes approved by the Board of Trade. 


West Bromwich.—On Thursday last week, Mr.G. W. 
Willcocks, M Inst.O.E., held an inquiry respecting an application 
by the Council to the Local Government Board for sanction to borrow 
£30,000, for pu of electricity supply. Mr. R. Quinn (electrical 
engineer to the tion), gave details of the scheme, which bava 
from time to time appeared in the ErmorBicAL Revisw. ЇЧ) 
opposition was offered to the application. 


Worcester.—T he SHY Council -has decided to undertake 
the free wiring of houses and premises, with a view to encouraging the 
more general adoption of electric g,and to ask the Local 
Government Board to sanction a loan of £1,000 for this parpose. 


Worksop.—Mr. Mountain, of Huddersfield, has advised 
the District Oouncil that the cost of an electric lighting system for 
Worksop wonld be about £15,779, bat stated that owing to glmost 


everything in the market ha gone up of late, this estimste, made 
some months ago, would probably be found less than the actual sam 
required, 


ELEOTRIO TRACTION NOTES. 


tem tramway conversion accumulator to trolley, we print 
the wing notes at some length from the Birmingham Daily Post : 
—" The Pa Works Committee, in their for 


made 
pi fren of the tramways on the Bristol 


fully set out in the report which the Committee 
Oouncil on April 3rd. After again 


report : 
tion the memorial referred to them at the last meeting of tbe Oouncil. 


These tramways were constructed under the Birmingham Oorporation 
T NE Order, е kd leased to По a Ah Birmingbam 
samways Oompany for a expiring on June ‚1911. Since 
their opening they have been worked by electricity stored in accu- 
mulators carried on the oars, but the system has never worked 
properly, the service being inadequate and inefficient, and your Oom- 
mittes understand that until recently this route was unremunerative. 
Under the proposals now made, the company do not ask for any exten- 
tion of the present lease, and the whole of the cost of the equipment 
isto be borne by the company. The only obligations imposed on the 
Oorporation are that at the expiration of the lease the Oouncil shall 
purchase the rolling stock at a price to be settled by valuation, and 
the buried feeders, if in good order, at their coat, the rolling stock and 
feeders beir g adapted to either overhead or underground electric trac- 
tion, In the event cnly of the Corporation at the end of the lease 
deciding to continue the overhead system, the Corporation isto purobase 
the overhead construction poles and bonding, the amount to be 
settled by valuation. If the Corporation does not continue the over- 
enden the company are to remove the poles and overhead con- 
and the Oorporation is to return to the company the copper 


many erban district 


‚ the 


bonds used to connect the rails. The princi t, therefore, 
which your Committee had to consider was whether they could ad vise 
the Oouncil to give its consent to the use of the overhead system on 
this route for 11 years. This is the only system proposed by the 
company, who have stated through their chairman that they are not 
prepared to lay an underground conduit. Either, therefore, the 

resent inefficient system must be continued for the remainder of the 
Е or, if the Oorporation withdraws ite consent to the present 
system, the route must be served by animal power, which would pro- 
bably not be any improvement. Binoe the Council declined to permit 
the overhead system, many of the principai towns of the United 
Kingdom, including Bradford, Dablin, Glasgow, Hull, Leeds, Liver- 
pool, Manchester, Nottingham, and Sheffield, have either constracted, 
or have authorised the construction, of tramways on this system. 
The acceptance of the company's present proposal would not bind the 
Oouncil in any way as to the form of traction it should adopt on the 
expiration of the lease, while it would enable the citiz ms generally 
to see the overhead system in operation. The whole of the details 
of construction, including poles, wires, cars, &c, are to be subject 
to the approval of the Corporation, and the work is to be carried 
out to its satisfaction, while it is manifestly in the interests cf 
the company that the equipment of this line should ba as complete 
and satisfactory as possible. The company undertakes to run a 
minimum five minutes’ service of cars between 8 a.m. and 8 p.m., 
with a minimum 15 minutes’ service between 8 p.m. and 1030 p.m, 
to continue their ет line into Selly Ош, to divide the whole 
journey between Belly Oak and the city terminus into two 1d. stages, 
and to run four workmen's cars each way before 7 a.m. and after 
6 p.m. at 1d. for the whole distance. Your Committee are of opinion 
that the proposals of the company are reasonable, aud that their 
acceptanoe, by рети a cheap, efficient, and frequent serv.c) оп 
this route, in place of the present inadequate, irregular, and inefficient 
service, without any extension of the present lease or contribution 
from the Corpora and without committing the Oouncil in any 
way as to the motor which it should ultimately adopt, would be 
advantageous to the city; and they therefore recommend that the 
company’s offer be acoepted, and referred to your Committee to see 
that it is properly carried ioto effect. Your Committee deem it 
right to inform the Council that they have received an application 
from the Birmingham and Midland Tramways, Limited, for permis- 
sion to equip the tramways between Sammer Row aud the city 
boundary in Dudley Road on the cverhead electric system and that 
ar ae in commanication with the Smethwick Oouacil on $he 
89 | 

After a very lengthy debate on Tuesday the Council by 36 votes to 


d approved of the use of the overhead trolley on the Bristol Boat 


Brussels—Antwerp.—The Belgian Government has now 
introduced into the Ohamber of Deputies a Bill to authorise the con- 
struction of an electric railway ‘between Brussels and Antwerp. 


Though the scheme appears to have been originally the j int promotion 
of German and Belgian companies, it is now, says the Financial 


Times, the intention of the Government to grant a concession for the 


building of the line to the company which offers the best guarantee 
for safety in working, speedy construction, and financial stability. 


Cardiff.—A deputation from the Tramways Committe 
will meet the directors of the Oardiff and Penarth District Tramway 


Company with regard to terms of purchase of the line in 1903. 


Gloucester.— At a meeting of the City Council last week 
a letter was received from the Light Railway Commissioners inti- 
mating that as at present advised they were prepared to authorise 
the construction of the Gloucester and District Light Railways, but 
that before preparing the draft order they would require the Oor- 
poration to pass a special resolution waiving their right to purchase 
tramways in the event of the light railways being sub- 
stituted therefor. The Streets and Electricity Supply Committee 
reported tkat they had considered the matter and also the offer made 
by the Tramways Company, v. z., 14d. per unit for the first 400,000 
units, and 14. per unit beyond that quantity, and had passed a reso- 
lation to the effect that having regard to the proposal that the Oor- 
poration should waive their rightto purchase the existing tramways 
and any claim to wayleaves and accept a right to purchase the pro- 
posed light railways within the city after 30 years at the fair market 
value as a going concern, this Committee consider that the company 
should be required to take the electrical energy reqaired for workiog 
Шер d light rail ays from the ion at the following rates: 
—For the first 200,000 unite 2d. per unit; for the second 200,000 12d. per 
unit, and for the third 200,000 unite 14d. per unit. After 600,00) tha 
price to be reduced one-tenth of 1d. for every additional 50,000 unite 
until it gets down to the minimum charge of 1d. per unit; and thaf, 
subject to those terms agreed to, the Council be reoommended 
to enter into a contract with the City of Gloucester Tramways О ло. 
pany, Limited, for carrying out the proposed arrangements. Tae 
adoption of the Joint Oommittee’s recommendation having been 
formally moved and seconded, & considerable amount of discussion 
followed. Alderman Woodward maintained that they were dealing 


unfairly with the company, and were therefore preventing the much- 


desired enterprise being bronght into the city. Mr. Poole advocated 
the municipalising of such conoerns, feeling confident that if those 
in Gloucester were well managed they would pay. Finally, the 
amendment to refer the matter back for farther consideration was lost, 
and a resolution that the Council's terms bo exacted was agreed to. 
It was also decided to postpone the question of passing the resola- 
in Ac directed by the Light Railway Commissioners, until 


Lf 
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Italy.—A committee has just been formed at Sora 
(Caserta) to promote a scheme for the conetraction of a narrow-gauge 
electric railway between Cassino and Bora The proj ꝛcted line 
chro give communication to 20 different villages on the line of 
той 


Leith.—A public meeting by a majority has asked the 
oe not in His maon of fr hurry about purcbasing the local 

mways. e meeting di ppear to think th dertaking 
worth the £90,000 asked for it. à dm 


London.—On 25th ult, at the County Council Hall, 
Spring Gardens, the Light Railway Commissioners (the Barl of 
Jersey, Colonel Boaghey,and Mr. G.A R Fitzgerald) opened an 
inquiry, on the application of the London Oounty Oouncil to con- 
struct, under the Light Railways Act, 1896, for electric traction, 
four lines of tramways. These were:— 

1. A line from Clapham Common to Kingston; 

2. A line from Deptford, by Shooter's Hill, to Woolwich; 

8. A line from New Cross, by Lewisham, to Eltham ; 

4. From Archway Tavern, Highgate, to the county boundary. 

The line from Deptford to Woolwich was first considered. 

Mr. O. A. Cripps, Q.0., M. P., opened’ the case on behalf of the 
promoters. | 

The first witness was Sir Alexander Binnie, the chief engineer of 
the Oouncil, who described the course of the line, which would be 
53 miles long, and double throughout, beginning at the junction at 
Deptford, and termipna'ing at Bere ford Square, Woolwich. In hit 
opinion it would provide a much-needed connection between Wool- 
wich and the neighbourhood. There were no engineering difficulties, 
the heaviest gradient being at Shooter's Hill, where it was 1 iu 10, 
but heavier gradients were dealt with successfully at Halifax and 
Bradford. The estimated cost, including the electrical equipment, 
was £178,637. In cross-examination, witnese said the Council took 
powers to carry goods, but it was only intended to carry parcels. 

Dr. A. B. W. Kennedy, F.R.S., said that he had reported to the 
Council that an underground system of traction could be introduced 
which would not be unduly expensive, and would not interfere with 
the ordinary traffic. In appearauce it would be exactly like the 
Brixton cable tramway, and no part of the conductors would be 
exposed. As it was proposed to use the conduit system with an 
insulated return, the gas-pipes in the route would not be in any 
danger from electrolysis. | А 
1 local witnesses having been examined, the proceedings were 

ourned. ; 

Oa the following day the application was again considered by the 
Light Railway Commissioners. An objection was raised by counsel 
on behalf of the Lewisham District Board that the County Oouncil, 
while seeking powers from the Commissioners to construct the tram- 
ways, were at the same time going to Parliament for powers to effect 
the street widenings and improvements which would be necessary, 
and it was contended that they ought to apply to Parliament for 
power to construct the tramwaysalso. The Commissioners 
in this contention, and dismissed the application. 


Middlesex.—The Light Railway Commissioners on 25th 
ult, resumed their inquiry at Westminster into the joint applicstion 
of the Middlesex County Oouncil and the North Metropolitan Tram- 
ways Company for permission to construct lines of electric tramways 
in the nortu- western suburbs of London, in connection with the 
northern termini of the London tramways. The Commissioners 
intimated that a considerable of the original scheme had been 
disapproved or withdrawn. They were prepared to sanction the line 

Tottenham to Wood Green and Bouthgate, tbat from Highgate 
to Whetstone, and that from Kulbarn to Edgware Ohburch. ` 


. Paisley.—At a public meeting of ratepayers on 27th ult. 
Mr. Murphy explained his tramway proposal, and mentioned that he 
had had а conferenoe with the Town Council Committee that day, and 
they adjusted terms which would terminate the deadlock.  Babse- 
quently the town clerk came from a meeting of the Town Oouncil in 
committee, and reported thatthey bad approved of the terms recom- 
mended at the conference with Mr. Murphy, and these he read to the 
meeting. The main points are that the Corporation shall be entitled 
to acquire the undertaking at the expiry of 42 years under the terms 
of the 1870 Act, or if at the end of 25 years after the passing of the 


Act Paisley Corporation desire to acquire the undertaking, the com- 


pany sball support an application to Parliament by the Oorporation 
to enable them to acquire the undertaking, with the rights and 


obligations effeiring thereto and incambent thereon, excepting the 
portion of the line between Renfrew and Govan, on the terms of 
paying the original cost of the undertaking other than cars and elec- 
trical generating machinery in tke power house, which are to be taken 
over by valuation, the original cost of the undertaking to be sscer- 
tained by reference to the books and accounts of the company. 
Paisley Corporation shall pay the cost of purchasing во much of the 
existing tramways as lie between the Cross of Paisley and the eastern 
boundary of the burgh. They shall also pay the cost of the con- 
struction of the tramwaye and of the electrical equipment in the 
streets for the same distance. Tne Oorporation shali have the power 
to allow the Glasgow ор to run their cars over this portion 
of the line upon terms to be settled by arbitration, failing agreement. 


South Lancashire.— On Tuesday a House of Commons 
Oommittee considered the South Lancashire Tramways Bill, under 
which powers are sought to construct about 67 miles of electric tram- 
ways, connecting important centres in South Lancashire. Mr. Balfour 
Browne, Q O., opened the case of the promoters, and he was followed 
by Sir John Willox, M. P., who gave evidence for the moters, 
add угы and Mr. James Atherton. The Committee 


AL REVIEW. 


-— 


Tonbridge Wells.—The Corporation is likely to meet 
with opposition to the suburban electrio tramways scheme, as tbe 
Tonb:idge Urban District Council have intimated that they will not 
consent to the laying down of tramway lines through their district. 


"Welverhampton.—On Tuesday. May 1st, the Corpors- 
tion assnmed possession of the tramway lines within the borough, 
and tbey are now working them on their own account. It is the 
intention of the di ag to as speedily as possible rcconstract, 
extend, and develop lines for overhead electric traction. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia-New Zealand Cable.— Reuter’s agent si 
Wellington, N.Z., stated on the 28th ult. that the Hon. 
J. G. Ward, Postmaster-General, in an interview, expressed 
his opinion that a cable between Australia and New ealand 
should be opened or run eolely by this Colony or by it jointly 
with the Australian Colonies. He estimated that the profit. 
would amount to £8,000 per annum, and believed that before 
many years the Imperial and Australian Governments would 
own the whole of the cables which now traverse the ocean 
to the remote parts of the Empire. 


Basutoland Telegraphs.—A Reuter’s telegram from 
Maseru last week said that the Basutoland telegraph sysien 
was being severely tested. It had been taken up entire:v 
for communication between the Commander-in-Ch.ef and hi- 
forces in those parts. The Wepener garrison would have 
been cut off from the outside world but for the lucky chance 
of working through Basutoland. The telegraph operators are 
few, but they heid splendidly to the-r work night and day. 


The Post Office aud the Telephene.—In the House of 
Commons on the 26th ult. Mr. Hanbury stated, in reply to Mr. 
Gibson Bowles, that the Government telephone service was 
being pushed on as rapidly as possible, and that it was hoped 
that it would be partially in operation before the end of the 
year. Owing to the difficulties which had arisen between 
the National Telephone Company and certain users of tele- 
phones in various parts of London, he recognised the neces- 
sity of urging on the Government work even more rapidly, 
and he would use his influence to get it carried out as 
expeditiously as possible. | 

In the House of Commons on Monday, Mr. Kimber 
asked the Secretary or the Treasury, as representing 
the PostmasterGeneral, what was the cause of the 
delay in the announcement expected. by the public of 
the telephonic arrangements proposed to be offered 
by the General Post Ошсе, and when they were likely to 
come into operation; and was he aware that the National 
Telephone Company were serving notices upon the present 
telephone renters that they might at any moment have their 
telephone communications withdrawn, in consequence, as the 
company alleged, of the refusal of the London County Council 
to give the company underground wayleave, whereas the 
County Council had in fact ottered to give such leave if the 
company would give the public intercommunication. Mr. 
Hanbury, accord.ng to the Times report, replied : —It is not 
considered expedient to announce the actual rates of sub 
scription to Post Office telephone . exchanges until further 
progress has been made with the arrangements. The Post- 
master-General has no official means of knowing what not:ces 
are sent by the National Telephone Company to their sub- 
scribers except from the ordinary sources of information. 
But the hon. member for Battersea on Fr:day stated in this 
House the terms upon which alone the County Council would 
give underground wayleaves to the company. The conditions 
imposed are wholly in the public interest, and I am in entire 
agreement with the County Council in the course they are 
taking. In answer to a further question by Mr. K.mber, 


Mr. Hanbury was understood to say that he hoped the pro- 


posed arrangements would come into operation during the 
autumn or before the end of this year. 


Smart Piece of Cable Laying.—Under this heading 
the Sydney Daily Telegraph recently had the follow.ng:— 


The cable steamer “Sherrard Osborn,” which is owned by the 


Eastern Extension Telegraph Company, has just completed 
a smart piece of cable-laying between Flinders and Low Head. 
Tasmania. One of the two cables laid between these ponts 


was replaced by a new one, and the work was begun by the 


* Sherrard Osborn” on the 6th inst. Starting from Flinders. 
the vessel “paid out” the new cable at the rate of seven 
miles an hour, the entire паа of 140 miles of cable being 
reeled off into the depths of the ocean without the slightest 
hitch. The cable was brought by the steamer from Singapore. 
where it was manufactured by the Eastern Extens.on Tele- 
graph Co., at an estimated cost of about £150 per mile. The 
cable, which is only 3in. in circumference, is laid at an 
average depth of something like 40 fathoms. The “ Sherrard 
Osborn” then proceeded to Melbourne to undergo an over- 


haul. 
(Continued on page 749.) 
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DUBLIN ELECTRIC TRAMWAYS. is split up by means of a switch into three sections, to 
| Бета rs oR тигин of an excessive pressure in the 

: winding due to the variations of magnetic flux. 

i (Concluded fr pd a dd 707.) | At present there are two high i feeders entering the 

ү А HIGH pressure feeder panel, similar to those at Ringsend, ^— sub-station from Ballsbridge,and one going out to Dalkey, as 

x is to be installed at Blackrock sub-station, in addition to the well as a D.C. feeder, running in either direction. There are 

» switchboard already in existence there. We gave a descrip- six 80-Kw. oil-cooled transformers, coupled up in threes on 


» 
* 
* 
R 
d 
L. 


u tion of this sub- the A connection, 
station in the articlo = each transforming 
already referred to, | eae i from 2,500 to 317 
but since that time | nein: un volts at 30 periods 

| the equipment has — per second. 

‘undergone a com- The switchboard, 


plete renewal; 
» rotary converters 
. have replaced the 
original motor 
generators, and a 
new switchboard 
> has been erected. 
. We have, therefore, 
included in this 
account views of 
the apparatus as 


of which we give a 
view, is arranged in 
practically the same 
way as the three- 
phase board at 
Ringsend. There 
are two D.C. feeder 
panels, two machine 
panels, two  A.C. 
feeder and trans- 
former. panels, and 


г it now stands. | a Board of Trade 
The two rotaries panel. We noticed 
+ are rated at 200 Kw. several features of 


interest in con- 
nection with the 
switchboard з. for 
one thing,  hot- 
wire ammeters 
and voltmeters of 


`- each, running at 
600 revolutions: 

. minute ; receiving 
power at 810 volts 
on the oollecting . 
rings, they give out 


^ 392 amperes at 510 Оф SB — — — the Hartmann and 
~. volts on the com- | Braun type, which 
,,mutator. The field SACKVILLE STREET, LOOKING Sopru. are commonly em- 
л magnets, which are ployed on the 


> six-polar, are provided with heavy copper plates between Continent on А.С. boards, are here in use, not 
^ the poles to prevent surging or hunting, and are compound only for measurement, but also for synchronising. The 
wound. . "NEC : ammeter transformers in connection with these are of simple 


QOO - K AAA. Và o. 707 € v. NM i 


| | | 3 | zm 4 ab 
р i H i + i 
L iE" " 
í | la IS [ [T | 
, — — а | 
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- CNN 


SACKVILLE ‘STREET, LOOKING TOWARDS NELSON’s PILLAR. 
в i ` 


: . The machines are usually started by the D.O. side; but construction, and some of them аге built direct on the three- 
б ш case of necessity. they can be run up as induction hase high tension conductors, as seen over the top of the 
motors, in which case the shunt winding of the field magnets board. The voltmeter transformers are joined across one 


G 
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hase of the system, and the corresponding voltmeters are 
Provided with two scales in the ratio of transformation, 80 
as to indicate the pressure on both the primary and the 
secondary sides. A reactance coil is also inserted in circuit 


ROTARY CONVERTERS IN BLACKROCK SUB-STATION. 


with the low preasure bus bars, with a view to regulating the 
pressure of supply to the converters. 

. The high pressure three-phase switches are of the type 
originally designed by Mr. Parshall for this sub-station ; 
they are placed at the top of the board, on both sides of the 
latter, and are operated by the heavy lever 
geen below. A single attendant is able to 
carry out all the necessary operations of 
synchronising, regulating, «53. 

We turn now to the tramway lines 
and overhead equipment. | 

The reile, which were supplied by 
Messrs. Dick, Kerr and Oo., are 40 feet 
long, weighing 92 Ibs. per yard, and are laid 
on & conorete bed 6 inches thick; the 
roadway is paved with granite setts gronted 
in with ooal tar and creosote. 

Messrs. Askham Bros. & Wilson, 
Limited, supplied their patent cast-steel 
automatic fixed and movable points for 
the whole of the tramways. 

The joints are bonded with two 000 
Crown bonds and one plastic bond. 
Besides the bonding at the joints, the 
rails of each track are ooupled together 
by one 000 bond every 240 feet, and a 
similar connection is made between the 
tracks midway between these ross 
bonds. 

The poles are built up in three sections, 
one shrunk over the other ; they were sup- 
plied by Messrs. Morris, Tasker & Co., in 
three sizes, all 81 feet in length, of which 
the following are the chief particulars :— 


Test for Test for 
mp. perm. 
Weight. Diameter. deflection. deflection. 
No. 1. 990 Ibs. 7 to bins. 700 Ibo. 1 200 lbs. 
No. 2. 1.921 97 8 to 6 п 1, 97 1. 700 [1] 
No.3. 1,593 ,, 10 to 7 „ 2,000 „ 2,600 „ 


The tests are a oy at a point 18 inches from the top; 
under the lighter load the temporary deflection is not to 
exceed 6 inches, and under the heavier, the permanent 
deflection must not be greater than 4 inch. Ten per cent. 
ok the poles are tested in this way, and are also dropped three 
times butt foremost on a rolid bed from a height of 6 feet. 
The trolley wire is of No. 0 B. & S., with a working 


stress of 1, 200 lbs., and a breaking stress of 4,500 lbs, Mo 
of it was supplied by Messrs. Roebling. It is divided in, 
sections of 4 mile, and the connections with the feeders sx 
made through 100-am switches fixed in cast-iron р 
placed on the footpaths close to the feeder 
The overhead construction is carried ox 
chiefly with span wire, but a considenb: 
amount of bracket suspension is also usd 
The trolley is of the swivel type, with: 
ial head devised by Mr. Towle, t 
electrical ааа of the line, whic 
a to give great satisfaction, altho: 
the trolley wire varies widely from th 
centre of the track. The frogs where tb 
lines branch are noticeable as being provide 


with a trigger, which automatically openia 
the frogs to guide the trolley head into t 
proper direotion. 


The broad streets of Роу m 
especially favourable to the applist 
of electric traction, and the appearance d 
Sackville Street, in which there are no ks 
than four tracks side by side upos whid 
cars are constantly in motion to ам! 
presents a spectacle probably unique in 
this country. Here we have а ars 
which is really worth protecting fnm 
the “unsightly trolley wire; yet, sirang 
to say, the citizens of Dablin tolerate tx 
presence of no less than four of thn 
A visit to Dublin, however, dispels Шоіох 
as to the supposed disfigurement — w 
certainly saw nothing to irritate the ey, 
while the utility of the centre for other 
than traction purposes was made manifest by 
the decorations with which they were adorned in honour d 
the Royal presence in the city. 

A number of the car bodie, which are mounted o 
Peckham cantilever trucks, were supplied by Messrs. Мз 
and Oo., and by the British Thomson-Houston Compuy; 


SWITCHBOARD AT BLACKROCK SUB-STATION. 


but by far the greater portion were built in the tramm] 
pia works at Tnchioore. The cars are of the double 
deck pattern, ing 58 passengers, and measuring 27 fet 
2 inches over the platforms, with a wheel base of 5 fet 
6 inches. The motors are rated to give a pull of 80%- 
1,000 lbs. at normal speed, and are of the G.E. 58 m 
The wheels are 30 inches diameter, and are set to s gauge 
5 feet 2,5, inches. i 

The total length of line at present completed amount 
463 miles of double track, while ontlying portions whioh i 
under construction will eventually bring up the total 
50} miles (including the Clontarf-Howth tramway); 


number which will in time be increased to 300. 
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The total number of cars in use amounts to abont ГАА а 
| аг @ 
are to be built on land owned by the company at 
ingsend, contiguous to the power station, where cars will 
built and equipped, and where all repairs will .be «ffeoted. 
Each car runs on an average about 100 miles a day, with an 
average expenditure of 0:94 Kw.-hour per car mile. 

. The comparative resulta of working of the rival systems of 
horse and electric traction are of great interest, more 
especially as the company has for very many years 

an extensive and prosperous network of horse tramways. 
As long ago as 1881 the number of gers annually 
carried amounted to almost 10 millions, with more than a 
million miles run. At that time the working «xpenses 
amounted to 70 per cent. of the receipts. In 1893, with 
about double the number of passengers and miles run per 
annum, the percentage was reduced to 64°58 per cent. for 
the second half of the year; the receipts per passenger were 
then r and the total traffic receipts per mile run were 
13 11d. 

The convereion to eleotrical working began to take effect 
in November, 1897, when part of the Clontarf section was 
opened; but the great majority of the lines commenced elec- 
trical operation between August, 1899, and January, 1900, 


7214 r 
ТШ j ; 
A — ; 


Coat TOWER AND WAGON-WAY. 


J GENERAL View oF POWER STATION. 


ch inclusive, во that the statistics for the latter half of 
Æ 3899 do mot fairly represent the resulta of electrical working. 


evertheless, we find that during that period the all-round 


ү of expenses to receipta worked out at 55°82, as 
compared with 64:44 for the corresponding period of 1898; 
the traffic receipts per mile run were about 93d., and per 
passenger 1}d., a considerable reduction from the results of 


It is, however, possible to separate the data relating to 
horse and electric traction for the second half of 1899, во as 
to enable us to form a just comparison between the two 
eo The results of this analysis are given below in 

etail : — 


| 
July to December, 1899. | July to December, 1898. 


| 
| 


| | : =. 
730,245 | 1,450,587 | 1,473,007 301, 790 


Horse. Electric. Electric. 


„ i e 


Horse. 


Passengers carried ... | 5,527,228 11,081,015 | 11,611,899 — 2,540 
Percentage of working | B pc 
expenses on receipts | 75:06 4934 | 7606 29 45 
Expenses per mile run 7 254. 4 544, 7 93d. 425d. 
Receipts per mile run 966d. 919d. 10 70d. 10794. 

Receipts per passenger 1274. 1201. 


l35d. ^ 1274. 


Pozzo Ad A . — ————]À————— —— 
” In this half-year no general expenses were included, all such being charged 
to horse traffic. . a 


кА, The deduction to be iade fron the 


above figures is transparently obvious. 
In spite of the remarksbly cheap 
fares—abont 4d. рег mile on the 
electrical lines—the tramways are work- 
ing profitably, and paying a higher 
dividend on tbe share capital, includ- 
ing the heavy outlay for conversion to 
electrical working, than at any time 
prior to the inanguration of electric 
traction ! 

The folowing figures relating to the 
cost of generation of electrical energy 
are also of intercet : 


Total output | Costofcoal' Total cost 


July to Dec., | per р 
1899, kilowatt- kilowatt- kilowatt- 
hours. hour. dour. 
Rirgeend 1. 212,422 0.574. 0800. 
Clontarf 230,250 110d. 185d. 
Ballsbridg 522,569 098d. 1460. 


| |. 


* This station is already closed. 


The enormous advantage of con- 
centrating the generating plant is here 
strikingly manifest; the cost of pro- 
duction at Ringsend is lees than half 
the average cost at the two smaller 
etationg, although at the time for which 
the figures are given, this station was 
far from completed, the engines were 
running non-condensing, and the boilers 
were fed with cold water, while the cost 
also includes trial tests and runs of the 
engines other than on the traction 
load. When we remember that the 
latter are very soon to be converted 
into sub-stations, supplied with power 
from  Ringsend, we see that the 
excellent resulta already obtained, both 
in costa of production and in working 
costs of the tramways, cannot fail to be 
atill farther improved. | 

For the above statistics we have to 
expres our grateful thanks to the 
secretary of the company, Mr. R. 8. 
Tresilian, who placed abnndant data 
freely in our hands. Mr. С. W. 
Gordon is manager, and Mr. S. W. 
Nugent, О.Е, is engineer, while Mr. 
W. Towle is electrical superintendent; Mr. H. F. 
i engineer to the 


J. 
Parshall, M. I. OC. E., is coneulting 


company. 
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SOME NOTES ON THE ELEOTRICAL EX- 
HIBITS AT THE PARIS EXHIBITION. 


By E. KILBURN ВСОТГ, A. M. I. O. E. 


ENTERING the Exhibition пак by the monumental 
entrance facing the Place de la 
get to the electricity building must croes 
the Alexander III. bridge and then take 
the moving platform which runs along 
the fall length of the machinery building. 
Electricity is honoured by having 
the best site and the finest build- 
ing of the whole Exhibition. The 
facade of the oentral portion faces 
down the Champ de Mars, and has 
immediately in front of it the beautiful 
Obateau d' Eau. It is interesting to 
note that the names of great electricians 
which appear on the walls are Faraday, 
Henry, Moree, Wheatatone, Joule, Helm- 
boltz, Kirchcff, Breguet, Maxwell, W. 
Siemens, Foucault, Hughes, Hopkin- 
gon, Ferraris, and Hertz. 


Cotters. 
. w, Wood wedge. 
Fie. 1. 


Entering the building from the end 
rearest the moving platform we first 
come to the French exhibits which, 
curiously encugh, are in a more back- 
ward state than are those of some of the 
foreign countries. Near tothe French 
is the Belgian section; the United 
Stater, Hungary, and Russia occupy 


— 
— 


б 


m. 


of the German. 


Concorde, visitors wishing to 


.- —— — е — — — ™ 
*- 


-named countries make. the: best show in both engines and 

‘dynamo ‘machinery, and it is a tribute to the organisation 

engineering firms that although they have 

the heaviest machinery their exhibit is already practically 

completed. | 
. GERMANY. | i 

generating units in the German 


There are four large 
1,500 H P. respectively, 


section. Two of these, of 2,000 


al 
5 


el.. 
Nee ene 


n e arnap er — К . 


Fic. 2.—2 400-H. P. WILLANS ENGINE. 


AT X Ж - 


Fie. 3.—500-kw. PARSONS TuR):0-ALTERNATOR. 


the centre of the building, and then after Great. Britain 
come the German and Swiss sections. These two last- 


give three-phase current and continuous current; a Borsig 
. vertical engine and Siemens- Halske 2,000-Kw. machine 
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gives three-phase current only, whilst a horizontal engine 
and the Helios machine generates single-phase alternating 
current. Two of the vertical engines are supplied by the 
Maschinenfabrik Augsberg-Nurnberg. One is coupled to 
Labmeyer and the other to Schuckert machines, The barring 
round is effected by 10 H.P. continuous current motors. It 
is interesting to compare the constructional details of the 
various machines, from the somewhat slightly-built Schuckert 
machine with adjustable stay rods connecting the armature 
casting to a central ring, to the massive Siemens & Halske 


е. 

The Allgemeine Elektricitáts Gesellschaft, of Berlin, have 
an exhibit in the German annexe, and show the largest 
machine in the Exhibition, a 5,000-H.P. slow speed single- 
phase alternator. The machine has 72 poles held in position 
by cotters as sketched in fig. 1, the whole of the magnetic 
circuit being of laminated steel. The machine is mounted 
on ac acier eat a aud a wrought-iron staging has been 
erected so that visitors may examine the details with ease. 
The direct-coupled exciter i$ а multipolar dynamo of quite 
respectable size. 

GREAT BRITAIN | | 

After the Garman, Swiss, Hungarian, & ., the British 
electrical exhibit looks insignificant, especially in ita present 
unfinished state. Yet when completed it will oontain two 
items which are bound to attract a good deal of attention, 
namely, the largest Willans engine yet made (see fig. 2), and 
Parsons steam turbines, The smaller of the two turbines is 
coupled to a 50-K W., 100—150 volts, two-poledynamo, and will 
be shown running, whilst the largest turbine, fiz. 8, is coupled 
to a 500-Kw., 2,400 volte, single-phase alternator, and bas 
several recent improvements, including an emergency governor 
for entirely cutting off steam. Both turbines are arranged 
for workin 
of the small set being 844 lbs. per Kw.-hour, and of the large 
set, 28 lbs. per KW.-hour. The speed is about 8,000 r.p.m. 

It may be interesting to mention that the Pareons Marine 
Steam Turbine Company, Limited, are exhibiting models of 
their high-speed crose-channel boat, with turbines giving 
18,000 Н.Р., and of a torpedo boat destroyer, and it is also 
proposed to have the Turbinia stationed in the Seine. | 

The Willans engine above mentioned, is triple expansion, 
and gives 2,400 H.P. at 200 revolutions per minute. It is 
coupled direct to a Siemens 16-pole dynamo—armature 108 
inches diameter by 21 inches long—having а normal output 
of 2,780 amperes at 480—550 volts. The cet is capable of 
giving 20 per cent. greater output for short periods, and it 
works in oonjanotion with au independent jet condenser, 
“ка by the Worthington Pamping Eogine Company. 

The remainder of the British electrical exhibits аге :— 

A Galloway compound condensing Oorliss vertical 


1а. engine, 600 1. K. P., coupled to a Mather 
and Platt multipolar dynamo giving 1,600 amperes at 250 
Volta, speed 105 revolations per minute. 

izontal 20 in. and 35 i p, 


| 42 lu. 


engine, 500 I. H. P., fitted with Riohardson's electrical governor, 
driving а 350 kw. 250 -volt multipolar dynamo, speed of the 
set 90 revolutions per minute. 7 A 

Oowans, Limited, exhibit Andrews autom:tic cut-outs ; 
the Edmunds aro ‘incandescent automatic switch for street 
lighting, and the Oowan-Still regulating transformers, &o. 

Crompton & Oo., Limited, James White, Cambridge 
Scientific Instrument Company, Limited, J. J. Hicks, and 
the ine Electricity Meter Company, Limited, show instru- 
menta, &o. | 

W. T. Glover & Oo., Limited, exhibit their diatrine in- 
sulated cables, lock armoured cables, compressed strand 
armature bars with solid ends. m | 

Electro-chemistry is represented by the Ohloride Electrical 
Storage Syrdicate, Limited, Electrical Power Storage Com- 
pany, Limited, Snerard Cowper-Coles, Cowper-Coles Gal- 
vanising Syndicate, Limited, and the Headlands Electric 
Storage Battery Company, Limited. 

Edwin Sachs shows two models of electric bridges and of 
aig minor appliances in use at the Theatre Royal, Drury 

ane, | 
J. and P. Hall & Co. are supplying all the electric motors 


À Robey compound condensing bo: 


condensing, the guaranteed steam consumption . 


for driving the textile machinery exhibited by Platt Bros. 
and Co., Limited, of Olapham. 

The G.P.O., Simplex Steel Conduit Company, Limited, 
Bolshaw & Co., Benson & Oo., Automatic Msgneto-Eleotrio 
Ignition Company, Limited, and Nobel’s Explosives Com- 
pany, Limited, are also exhibiting. 

Of course there are many other exhibits, such as an 
imposing row of Galloway boilers, Weir's feed pumps, trac- 
tion engines by J. Fowler & Oo., Clayton & Shuttleworth, 
Marshall, Sons & Oo., Ruston, Proctor & Oo., &o., a fine 
show of textile machinery, the Vickers-Mexim's splendid 
exhibit, besides the railway material, &c., at Vinoennes. At 
the same time, the mild boycott which occurred some time 
ago has undoubtedly redaced the number and extent of the 


British exbibits. 
(To be continued.) 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 744.) 
New Atlantic Cable.—The Paris edition of the New 


York Herald says that a company, to һе known as the 
American European Cable Company, is likely to be formed, 
with a capital of 10,000,000 dols. (most of which has been 
subscr.bed), to take over the American Atlantic Cable Com- 
pany and the French Cable. The company proposes to lay a 
new cable from New York to Portugal. 


Underground Telegraph Cábie.—In the Commons on 
Monday, in answer to Mr. Wyvell, Mr. Hanbury said: —" If 
the underground telegraph cable from London to Birming- 
bam proves successful, the Postmaster-General will carefully 
consider in what other directions underground wires can with 
advantage be laid down, with a view to increas.ng the 
stability of the telegraph system. He is not at present 
in a pos.tion to give any assurance in regard to any particular 
locality." . : 


Wireless Telegraphy.—The Financial Times cays thut 
a company has just been formed. in Hamburg, under the titie 
of Professor Braun’s Telegraph Company, for the purpose of 
continuing the experiments of Professor Braun, of Strass- 
burg, in the direction of w.reless telegraphy, the maintenance 
and utilisation of the patents granted to that gentleman, and 
the establishment of complete installat:ons of wave telegraphy 
on land and sea. The capital has been fixed at 2,000,000 
marks, and the company takes over an agreement made 
between the Schuckert Company and the syndicate hitherto 
dealing with the Braun patents. 


‘Telegraphic Interraptioas and Repairs;— 
CABLES. _ . Down, ^ — Repaired. 
Wir Inpras :— 


ate). „„ , Oct. 22, 1899 . , 
at (1871 origis ` | 


эб c 056 o. Maroh 14, 1900... m: 
Mole 8t. Nicholas-Oape Haitien... March 6, 1900 ... sss 
Pinheiro oe [Iri eee Oct. 11, 1899 eee e 
Oayenne-Paramaribo å . Feb. 16, 1900 
& Maranham * e$ II Feb. 20, 1900 006 
Ра á-Maranham  .. ... March 1, 1900 
Letakis-Oyprus ... June 20, 1899 
Manila - Iloilo A Apl. 9, 1900 
Bitia- Rhodes... Apl. 5, 1900 oe 
Tangier Jan. 2, 1900 e oe 
- Wes? Inna: | a i 
Haitien landlines ote Apl. 21, 1900 eee ote 
Bourn AFBICAN :— | 
Communication with Mafeking | 
and beyond 000 [III , eee Ost. 13, 1899 ete [II 
Oommunication beyond Ali ral, 
GE ati beyond Lady. Nov. 7, 1899 i bsi Wee 
mmunication y . ~ ar 
smith (Natal) à wee Nov. 7, 1899 ... 


Communication with offices 
beyond Kimberley and Bloem- 


FCC ИРЕ е 
ommunicat h C., is at t Lourer ço 
Marques to Beira, and thence by wire. es e. 
Oommunication with all с сев of Р | 

Oolombia beyond Baenaventura... Feb 22, 1900 ... ete 
Commanication vid Hanekine " 


interrupted on Persian Territory Feb. 24, 1900 ... e 
Ecuador landlines ... ies . Moh..13, 1897... - 


of 
Macahe LED eee eee soe Apl. 25, 1900 006 [ED 
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The London Telephone Service.—At the meeting of 
the Strand Board of Works lest week a letter was received from the 
district mansger of the National Telep 


their agreem 
2 — TE 


modified, would bave to remove 
man said he believed that half the people in tbe B rand used the 
telephone. А terious dislocation of business would result if the wires 
held пат Tae communication was referred to the Works 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Birkenhead. — May 15th. The Corporation wants 
tenders for steam exhaust, feed water and drain pipework, &., at the 
South End generating station. See Official Notices” April Mtb. 


Brad ford.— May 7th. The Bradford School Board wants 
tenders for the el o lighting installation at Carlton Street School. 
Specifications may be obtained from Mr. A. H. Gibbings, electrical 
engineer, Old Bank Ohambers, Obeapside, on payment of £1 11. 
ср олсен Eo ошко Phe BORTA: оноо Бома Office, Manor 

ow, Bradf 


Bradford.—May 24th. The Corporation wants tenders 
for two steam engines and dynamos of 1,000-xw. each. See "Official 
Notices ” to-day. 


Burnley.—May 14th. The Corporation wants tenders 
for laying about 2,000 yards of cable on the solid or other approved 
system. Seo" Official Notices April 27th. 


Glasgow.—May 5th. Tenders for electricity meters are 
wanted by the Oorporation. Вее Official Notices” April 20°h. 


Glasgow. May 16th. The Corporation wants tenders 
for creosoted oak arms, insulators, and iron work used in 
telephone con: Bee “ Official Notices” this week. 

Glasgow.— May 19th. ue Corporation wants tenders 
for m ру ges pel ear of india- 5 and lead - oo vered 
branch pt iren Bee « Official Notices " this week. 


visa ipse 14. The Corporation wants tenders 
for Lancashire boilers, ipe work, feed pumpe, two steam 
dynamos, balancer, booster, travelling crane, switchboard 

connections, and station lighting mains, feeders and meters. Bee 
“ Official Notices” April 27th 


Italy. — y aly ша The Машари authorities of 
Maddalena ogna), ecte t 
14th, for ыыы lig! ting of the. ablic streets of the an. 
C trom, and mes and tenders are to be 
sent to, Il Municipio di Maddalena (Bardegna.) 


K * L May 17th. The on invite 
tenders was iE Lancashire иа. pipes 
switchboard, and cables for electric lighting works. Seo ' Official 
Notices " April 27th. 


Leeds.— May 28th. Tenders are wanted for bi or 
three 630-xw. two- (T generators, and one or two sets of surface 
condensing plant, for the electricity works. See “ Official Notices" 
to-day. 


London.—May 22d. The Oentral Electric Supply бо Com- 
pany, Limited, invites tenders for (1) two 1, 200.1 K P. W engines 


and three-phase ELT. generators i . (2) six three-phase 
Н.Т. motors direct-ooupled to L. T. continuous current generator ; (3) 
switohboards = connections. 


pecifications, &c., at the office of 
general particulars see oar 
“ Official Notices " April 20th. 


London.—Jure 18. The City Corporation Streets Com- 
ane invite propcsals for the bire of an electrically-driven dust 
Вее “ Notices” April 20th. 


8 Postmaster- General invites applications ſor 
specifications for galvanized iron strand stay wire for telegraph 
purposes. See “ Notices” this week. 


Manchester. — May 7th. The Tramways Committ: е 
wants tenders for the supply of 150 car trucks, tramway bonds, аса 
special Hack work, and points and crossings. See ' Official Notices 
Ap А 


Mariupol.—May. The Secretary of State for Foreign 
Affairs bas received a despatch from Н.М. Oonsul at Taganrcg, 
stating that tenders are invited by the municipality of Mariupol, not 
later than May 16th (29) next, for the construction and ж енча 
of an electzic tramway and the installation of electric light in that 
town. Particulars may be examined on personal application at the 


commercial Department of the Foreign Office between 11 am. and 
p.m. 


Paddingten.—May 14th.—The Vestry wants tenders in 
the execution of certain alterations to the existing electric li 
arrangements at the Baths. See “ Official Notices April 7. 


Perth.—May 7th. The ^o qm 5 тщ 
р pillars, та 


Stockholm.—May 7th. Tenders are invited by t» 
Administration of Swedish Telegrapbs, not later than May 7th и 
ets te inten Ged for the D eadil es of copper wire of 3 nili 
metres thi intended for the Swedish State telephones. Bam 
apiri may be examined on personal application at the Cos- 

mercial Department of the Foreign Office between 11 Am. and Spx 


Tunbridge Wells.—The Corporation wants tenders fa 


a number of Shallen Westin use) 1997 pattern supin- 
bour meters. Bee" O zo nd ная ко : 


Worksep.—May 28rd. The Б. Council wants tenden 
for steam dynamos, balancers, boosters, and motors; Lancuin 
boilers; pipes, economiser, condenser, and feed ыраа — 
accumulators; cables, joint boxes, arc lam ; overhed 
traveller for electricity works. Beo “ Official Not Motions” fe 0.487. 


OLOSED. 


London.—The Shoreditch Vestry. on Tuesday acceptad 
the tender of Messrs. Berrenberg & Oo., for the supply ш ома 
with the annual contracte for lampe of items No. 59 to 67 in t» 
schedule, 16-с P. lamps, being at 128. 61. per dosen; and thet of the 
A son & Swan United Electric e ght Dompeny, for items Nos. 5, 
с 


electric cable were referred S the Lighting Oommittee for eo 


` sideration :—Siemens Bros. & Oo., Tae British Ineula ed Wire C 


pany, and W. T. Glover & Co. 


Merthyr Tydfil.—The Hart Aocumulator Company be 
secured the contract for the supply of storage batteries to be ued s 
the Penydaren Central Supply Station, Merthyr Tydfil. 

Southampton.—The Harbour Board has given a oor 
tract to the British Schuckert Oompany for а motor-transformer, ёк, 


‘at £690. 
ie 
FORTHCOMING EVENTS. 
c May 4th.—11.30 to 1 and 3.0 to 5.0. Oold Storage and 19 
Association AM x meetings жааш АГ 
Embankment, W.O. In the list of the 
appear: — Morning session — Papers и 


following 

Recent Researches in Mr. G. Bab 
liday; “Insulation and Insulators,” by Mr. W. D. A 
Bost. Afternoon session—" Electric Lighting я Oold 


tehall. 
Economical Disposal of Town Befase," by Mr. ази 
Danham Healey. Synopsis:— 
Reference to methods of refuse disposal bitherto . 
Variations in fuel value and rate of consumption Capi 
lay and working expenses — Methods generally adopted ris 
into three classes— Utilising the residuum--Fumes 1 
. types of furnaces—Grouping of new plant Sizes of main foe 
and stacks—Forced and natural draught and pressures. Stern 
boilers and results of working—Destructor Bregrates Unie 
regularity of operations Various modern furnaces dern 
and illustrated Method of standardising resulte— Table 
results of the various systems described in the paper. 
At 8 p.m.—Scciety of Arts. Prof. Vivian B. Lawes on "ТЫ 
Incandescent Gas Mantle and its use.” (Lecture I) 


Petey Mes iaai Wk Bociety of Arts, Nelson Dawson @ 
‘Art M 


‘Wednesday, May 9:h.—At 8pm. Society of Arte. A. Morey 
White on The Improvement of our Roads.” 
Thursday, иу тош; —Iostitution of Electrical Eogiueers. Мен 
he Society of Arte. Paper, A Frictionless Moo 
Meter, " by В. E vershed. 
At 3 p.m.— Royal Institution. Prof. Dewar on" A Centery 
of Chemistry in the Royal Iostitution.” (Lecture Ш) 


— ah ee cuui ee ol — ы Ж 


KB un — fca eee! razuncmm some 


ырл ence ————————MM KM 
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“ 


3 
T on Nitric Acid,” 


`. 
— 


‘Sir W. Н. Preeoe's lecture before the Institution of Civil 


Friday, May lith.—At 5 p. m. 
к ОШ 


РЬ Bociety. 


ysical da: 
on of Prof. Lodges paper “On the 


Formation of Alloys,” by Mr. J. B. Tayler. (3) “On the 
want of Uniformity in ро Action of Zino 


Electro- 


& 
2 Friday, May 18th.—At 8 p.m. Institution of Junior Engineers at 
а d Westminster Palace H 


otel. m by Messrs. B. Н. 
Joy and O. H. Ruth, on А Short Review of the Motor- 
Oar Industry.” 


NOTES. 


A Chance for Thermo-Electricity. — A singular 
suggestion was contained in the concluding paragraph of 


7 Engineers—viz., that by descending beneath the surface of 
. the earth, it ought to bs possible to reach such temperatures 


3 


, that, by thermo-electric appliances, we might convert the 


lost of the earth’s interior into some useful electric 
form.” If we know that the energy is there, we fail to see 
that it is “lost,” any more than the Irishman’s kettle, which 
fell overboard and sank to the bottom of the sea. But let us 
consider by what means at present known to us this lost 
energy could be tapped. А thermopile must be heated at 


> one junction and cooled at the other. Therefore, one set of 


„ junctions being at the bottom of a deep shaft, the other set 


wa т^ 


' Journals with pe 


PRIME we WAT тА 


V uos. 


must be at the surface of the earth, for it is out of the 
question to carry water nad pipe down the shaft for cooling 
purposes ; air might be , Dut the propelling power would 
certainly exoeed the electrical power . The 
temperature of the earth is supposed to be about boiling 


: ment at a depth of two miles, во we may take this as the 


mit of depth attainable, then each element will be two miles 
long, while all the elements must, of course, be in series. 
Further comment is needless. At some future time a method 
of obtaining electrical energy direct from heat may be 
devised. We wonder that inventors, who at present waste 
their time and occupy the valuable space of some technical 
pers on ual motion machines, do not 
turn their attention to this really hopeful subject. But as 
for the thermo-electric appliances brought forward up to 
the present—they rank next after primary batteries. 


Cure for Burns.—The physical pain and suffering 
entailed by burns and scalds are so acute, and so frequently 
incurred, tbat the knowledge of any means by which they 
can be alleviated cannot be too widely sim 


oe A simple 
and, as we are assured by a well-known electrical engineer, 


Mr. C. P. Elieson, а truly marvellous ific for such 
injuries, consists of a saturated solution of рісгіс acid, which 
should be applied to the injured part for 10 or 15 minutes, 


or! if neoessary, and which relieves the pain almost 
immediat 


tely. Should a blister have arisen before the appli- 


„ cation of the solution, it is wonderful to see how, in the 


course of a day or two, the blister disappears, and the flesh is 


; restored to its normal colour. So efficient has this remedy 


—— 
- а 


been proved to be, that a quantity of the solution should be 
kept always in readiness in every factory, as well as in all 
private houses, so that the horrible suffering which follows 


 &evere burns, and so often proves fatal, may be entirely 
- avoided. It is even suggested that, in a case of extensive 
injury to, вау, а child, immediate immereion in a bath of the 
solution would avert serious consequences, 


MUR, Os ee 
- ^ 


K 


The Royal Exgineers.— Speaking of Colonel Dalgety’s gal- 
lantstand of 17 days against the Boersat Wepener, the Standard 
correspondent remarks :—“ The position held by the little 
force was extremely well chosen for purposes of defence, and 
to Major Maxwell, of the Royal Engineers, belongs the 
credit of converting the whole position into a practically 


„ impregnable fortress.” And yet Mr. Bennet Barleigh has 


seriously suggested the abolition of the fourth arm of the 
Service’! | | | 


M 
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В concerning Volta'a Contact Force." (2) “ 8 b City of Dublin forms quite a 


t: 


751 


Dublin and its Electric Lighting Schemes. — The 
happy bunting ground 

for electrical engineers. The battle of the experts 
which raged a few weeks ago over the Pigeon House Fort 
scheme must have furnished entertaining reading for a: 
interested in electrical affairs, and everyone is on tiptoe of 
expectation for the decision of the Local Government Board. 
In the meantime, however, an important о has 
ind проп 


taken place, which must have an effect of some 


the much-debated scheme, whether in its earlier or later 
stages. In the event of the Corporation scheme being 
approved, the question of competition may have to be faced, 
for only this week the House of Oommons has passed, by a 
majority of 20 (voting 103 for and 88 against), the second 
reading of the Dublin. Electric Lighting Bill, under which 
а company seeks power to come into the city and supply 
energy. The attitude of the Government is doubtless re- 
flected in the voting of Mr. Ritchie, who supported the 
second reading. Objection was raised by several Irish 
members, whose reasons for opposition were- that the Bill 
disregarded the rights of the Corporation, and sought powers 
to break up streets and enter into competition with an 
existing municipal system ; that the object of the company 
was “to get something into their hands for which they could 
make the ratepayers pay them a big profit”; and that it 
would set up а new private company monopoly. The remarks 
of Mr. John Burns were “that it was the invariable rule of 
Parliament not to grant a provisional order to а second 
company where one was already empowered to. work." “If 
this Bill was passed a very dangerous ‘precedent would. be 
set which would delight the hearts of gentlemen on the 
other side of the House who were opposed to what was 
broadly known as municipal trading.” Has Mr. Burns ever 
heard of the question of competition in the supply of 
electricity in the City district? We are sfraid that. his 
“invariable” rule has been varied оп more than one 
V 
е policy о ents of the Dublin Company's 

ШЕ if the tables feries anie and the pompapy had 
in possession е ration Proposing to compete, 

It is hair-splitting to say that a municipal lighting nien 
without competition is not a monopoly; and it is little 
short of absurd to class as а monopoly a compeny which 
lished which has 


madly in condemnation of monopolies in every 
form, are they who advocate with equal zest the setting up 
of municipal monopolies. The House of Commons has on 
several occasions of late shown that it has a greater 
3 of, and regard for, the interests of the electrical 
industry than are reflected in legislation of a few years back. 
Its attitude in the matter of the Power Bills, its desire to decide 
whether and where a limit shall be placed upon municipal trad- 
ing, and ita approval of the prinoip eof competition where the 
authority in the field has not fulfilled its moral obligations, 
all point to this. One important deduction to be made is 
that politicians are no Soga going to be unduly influenced 
by municipal interests. is means much to the electrical 


The Wise Men of Gotham.—At the official inauguration 
of a municipal electricity works in the 5 not long 
agor the chairman, having perampulated the engine rcom, 
where the glittering commutators were busily grinding out 
electricity, proceeded to invade the boiler house—to look for 
the engines, He was followed by his staff, one of whom was 
impressed by certain complex machines, and having inquired 
their use, was informed that they were electric pumps. 
“ АҺ, yes; and where do they pump the electricity to?” 
was his intelligent rejoinder. Of course, one must not 
expect non-technical committeemen to be deeply versed in 
electrical. matters; but the following incident shows that 
primitive innocenoe—or кок not confined to those 
outside the profession. The borongh electrical engineer of a 
well-known colliery town in Lancashire recently applied to his 
committee for the sum of £2 128. 6d. to replace his watch, 
which had become magnetised during а visit to an electricity 
works! The committee had no more acumen than to grant 
this request, which, however, greatly edified the local wits, 
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The Institution of Civil Engineers.—At the annual 
meeting of the Institution of Civil Eagiueers held last week, 
Sir Douglas Fox, President, in the chair, the result of the 
ballot for the election of c fficers was declared as follows :— 

President, Mr. James Mansergh; Vice-Presidents, Sir William 
White, K. O. B, Mr. Oharles Hawksley, Mr. J. O. Hawkebaw, M. A., 
and Mr. F. W. Webb; other Members of Ocuncil, Mr. Barton 
(Dundalk), Mr. Horace Bell, Sir Alexander Binnie, Mr. В. Hall 
Blyth, M.A. (Ediobsrgh), Dr. Henry Taylor Bovey, M A. (Montreal), 
Mr. О. A. Brereton, Mr. T. Forster Brown (Oardiff), Mr. R. Elliott 
Oooper, Mr. 8. F. Deacon, Mr. W. R. Galbraith, Мг. G. H. Hill, Mr. 
J. O. Inglis, Mr. Alexander Iz t, ОТЕ. (Gorakhpur, Icdis), Dr. 
Alexander B. W. Kennedy, Bir James Kiteon, Bart., M.P. (Leeds), 
Mr. A G. Lyster (Liverpool), Mr. Jobn Allen McDonald (Derby), 
Mr. E. Pritchard Martin (Dowlais), Mr. William Matthews, Sir 
Gailford L. Molesworth, KOI.B., Mr. Alexander Siemene, Mr. 
Thomas Stewart (Cape Town), Mr. John I. Thornycroft, Mr. William 
Thwaiter, M.A. (Melbourne), Prof. W. O. Unwin, B.Bc., and Bir H. 
Leader Williams ( Manchester). 


Lectures, &c.—A paper by Mr. S. Oowper-Ooles on 
“Zine as a Protective Coating for Iron and Steel,” was read 
before the Cleveland Institution at Middlesbrough on 23rd 
ult. by Mr. H. Sayer, of London. | 

Mr, J. Т. Morris is to deliver a course of lectures for 
mechanical engineers on “Electric Light and Power 
Stations,” and a course on Three-phase Electric Ourrents, 
at the Est London Technical College, People’s Palace. 
The lectures commence next week. See our “ Official 
Notices " this week for details. | 

Before the Leeds Association of Engineers the other day 
Mr. Rowland Winn gave a paper on Modern Motor 
Vehicles.” He preferred the smaller sizes of cars, driven by 
spirit motors. [Electricity was an ideal power, because there 
were no connecting rods nor gear for: producing different 
speeds аа but up to the present satisfactory accumu- 
lators not been invented. 


Obituary.—The death is announced of Mr. J. B. Morgan, 
managing director of the United Telephone Company until 
its amalgamation with the National Telephone Company. 
Mr. Morgun's connection with the telephone commenced in 
Liverpool, whence he came to assume the management in 
London, He returned to Liverpool after giving up the 
London management, and devoted his attention to other 
business, subsequently becoming mayor of that city. Mr. 
Morgan’s methods were not generally considered as tending 
to popularise the telephone, but though eccentric in many 
respects, some of his critics have been disposed to credit him 
with shrewdness of рер, and many of his old associates 
17 — recollections of kindly deeds unostentatiously per- 
form 


Institution of Electrical Engineers (Irish Section). 
An ordinary general meeting of the Irish Seotion of the 
Institution of Electrical Engineers was held at the Royal 
Dublin Society on "Thursday evening last week, Prof. G. F. 
Fitzgerald, F. R. S., chairman of the ection, presiding. 


After routine business, the chairman announced that, owing · 


to a telegram received that afternoon from Mr. R. Ham- 
mond, deeiring that the discussion on the Dablin electric 
light and power scheme might not take place in his absence, 
and promising a paper on the scheme, the discussion, which 
had previously been arranged with Mr. Hammond should 
take place, would not proceed. Several pieces of apparatus, 
experimental and otherwise, were, exhibited and were dis- 


— - 


— mee n 


Marriage.—On Wednesday last week, at Ledbury, the 
marriage took place of Mies Lucy Smith, daughter of the 
late Mr. G. Т. Smith, J.P., Aberystwyth, and Mr. Н. С, 
Hodges, youngest son of Mr. Henry Hodges, London, of the 
firm of Messrs. Hodges & Todd. Mr. Todd (who was best 
man) and Miss Todd presented the bridal pair with a marble 
clock, while the employés cf. Messrs. Hodges & Todd gave a 
silver salver. | 


Municipal Enterprise. — The annual presidential 
address of the Royal Statistical Society will be delivered by 
Sir H. H. Fowler, M.P., at the Society of Arta, on Tuesday, 
the 15th inst., at 5 o'clock. The subject will be Muni- 
cipal Finance and Municipal Enterprise," . 


" Dynames v. Dynamite—A Reuter despatch frm 
Constantinople says that an Irgdé has been issued prohibitis 
the importation into Turkey of all apparatus connected with 
electricity, including electric bells, We hope Silomo will x 
stay too long with the Swazis ! 


Presentation.—On Saturday, April 28th, the employa 
of the Brush Electrical Engineering Company, Limited, 
assembled in опе of the new shops at Loughborough to my 


good-bye to Mr. О. E. Hodgkin, and to make him а suitalk 


presentation, on the occasion of his retirement from the pai 
of works manager. The presentation, which consisted ofa 
bacteriological microscope and lamp, chemical balance u 
weights, 10-power Boss binocular and an album contain 
the signatures of the subscribers to the testimonial, was mad 


by Mr. F. E. Audrews, the works secretary, supported by 
Mr. Councillor Yeomans. 


Appointments Vacant.—An outdoor superintendent à 
required for the Glasgow Corporation telephone exchange 
system. An installation inspector is required for the Mar 
chester Corporation electricity department. The Rathmim 
Council wants someone to canvass their district to temm 
electric light customers. 

The Greenock Police Board wants a resident electrial 
engineer for the electricity works at E800 per annum. 80 
Official Notices this week. 


Personal.—The successful candidate for the pot d 
mains superintendent st Ayr is Mr. R. Marsball, of Mes 
Siemens Broa. The late superintendent at Ayr. Mr. & 
Price, has taken up his duties as engineer to the Pembroke 


Commissioners. 


NEW COMPANIES REGISTERED. 


Adelaide Electric Tramways, Limited (65,676)— 
This company was registered on April 12th, with a capital of £300 
in El snares to carry on the business of tramway, railway, and 
proprictors, locomotive, carriage, track, accumulator, and dym 
manufacturers, electricians, electrical and general engineers, c 
tractors, &o , the first subscribers (each with one share) are:—J. 4 
K-iman, 251, Winchester House, E O., Scotch solicitor ; D. fl. ft, 
251, Winchester House, E O., secretary; Н Yall, 251, ооч 
House, E. O., s»oreta: у; D. E. Kelman, 251, Winchester House, E C, 
Colonial merchant; О. В. Kelman, 27 and 28, Broad B:reet Avene, 
E C, merchant ; S. Gibbe, 251, Winchester House, E O., Sou 
and G. О. Eedes, 85, Isledon Road, N, clerk.. The namber d 
directors is not to be less than three nor more than five; the frian 
to be appointed by the subscribers; qualification, 50 shares. 


JM Landell. Electric Traction yer 
65, .— Tb on 
wine eng? 00 in 45 » to acquire from B E 


Johnson and R. Lundell, of New York, certain patents for improve 
ments in electric dynamos, motore and apparatus for 

electric currents, electric railways, &c., and to carry on tbe baum 
of electrical and general engineers, contractors, and seppliers of ee 
tricity. The first subscribers (each with one sbare) are:—L 
Helmes, 17, Soho Square, W., electrical engineer; E. H J 
Half Moon Street, W., electrical engineer; T. M. — Walia 
17, Soho Square, W., electrical engineer; A. Н. les, Portland 
Newoastle-on- Tyne, electrical engineer; J. Н. Holmes, Робім 
Road, Newoastle-on-Tyne, electrical engineer; A. Laing, Bandera 


s» 


ley Electric Supply Compan Limited 
loi ar s алаш а April За, with воры 


2 


Hopwood, 354, Hertford Street, Mayfair, W., secretary ; О. Wales 
D Hington House, Norfolk S:reet, W. O., ‘socountant; J. Benwick, 28 


Q 
civil engineer; and G. J. Tindall, 1, Wellington gor 
York Street, Westminster, clerk. The number of directors if 
be less than three nor morethan five. The subscribers are to pin 
the first; доа ation, £100; remuneration as fired by the 10 
pany. Registered office, Surrey House, Victoria Bmbenkmess . 
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= Bunbury and District Electric Supply Company, 


‚ clerk. The number of ооз is not to be less than three nor more 
‚ than five ; the subscribers are to appoint the flat; qualification, £100 ; 
, remuneration as fixed by the company. Registered office, Sarrey 
` House, Victoria Embankment, W.C. 


County of Northampton Electric Power and Traction 
Company, Limited (65,747).—This company was registered on 
Арп] 24:0, with a capital of £25,000 in £10 shares, to carry on the 

| business of electrical engineers, electrical apparatus makers, tramway 
and light railway propristors, suppliers of electricity for light, heat, 
. sound, and power, &c. The first subscribers (each with one share) 
 are:— W. L. Madgen, Surrey House, Victoria Embankment, W O., 
- electrical engineer ; E. Hopwood, 354, Hertford Street, Mayfair, W., 
i secretary; O. Walmsley, Donington House, Norfolk Street, W. O., 
accountant; J. Renwick, 29, Hillside Road, Stamford Hull, N, 
. cle k; M. E. Sheerboom, 6, Ferncliff Road, N. E., clerk; J. Rawortr, 
2, Queen Anne's Gate, S. W., civil engineer; and G. J. Tindall, 1, 
Wellington Chambers, York Street, Westminster, clerk. The number 
of directors is not to be less than three nor more than five. The sub- 
scribers sre to appoint the first; qualification, £100; remunera- 
tion as fixed by the cempany. Registered office, Surrey House, 
Victoria Embankment, W. O. 


County of Kent Electrical Power Distribution 
Company, Limited (65,794) —This company was registered on 
April 24th, with a capital of £25 000 in £10 shares, to carry on the 

business of elcctricians, suppliers of electricity, manufacturers of 
electrical apparatus, tramway and light railway proprietors, carriors 
of passengers and goods, &3. The first subscribers (each with one 
> аге) are:—W. L. Madgen, Surrey House, Victoria Embankment, 
W. O., electrical engineer; E. Hopwood, 35a, Hertford Street, May- 
fair, W., secretary ; O. Walmsley, D mington House, N.rfolk Street, 
* W.C., accountant ; J. Renwick, 29, Hilleide Read, Stamford Hill, N., 
clok: M. E. Bheerboom, б, Ferncliff Road, N E., clerk; J. Raworth, 


2. Queen Anne’s Gate, S. W., civil engineer; and G. J. Tindall, 1. 


Wellington Obam bors, York Street, Westminster, clerk. The numter 
© Of directors is not to Ыз less than three nor more than five; the sub- 
.. scribers are to appoint the first; qualification, £100; remuneration as 
fied by the company. Registered сосе, Surrey House, Victoria 


Em ent, W. O. 

» SUPPLY STATION ACCOUNTS. 

4 | 

: Derb Тип accounts cf the electricity underteking 
; Co i п of the Derby Corporation show a satisfactory 
А Electricity. improvement over previous years. The increase 
» 


" in output and augmented maximum load ir di- 
c  Aecounis. ate that plenty of scope still existe for 
* extensions, while it will be seen that considerably over half the 
increase in gross revenue is credited to the item of gross profit. 


: GENERAL ETATEMERT. 

: i | 1897. 1898. Increase. 
„ Total capital expenditure .. £65,984 £76,465 £10,581 
:; Namber of units sold  ... .. 940,783 491,068 150,280 
„ Maximum load in kilowat 360 xw. 480xw. 190 xw. 
^ Gross revenue - £7,877 £10,052 £2,175 
4, Gross profit .. 48,208 44, 466 21,258 
"  Avenge price per unit coll. 619d. 472d. 37d. 
х The output was made up as follows :— 

, Total Public Private Number of 
2s generated. lamps. consumers. public lamps. 
Ы 1897 „„ 3+3 601 180, 25 210,758 77 
1898. 683,214 139,989 351,074 77 


; The gross revenue per unit bas diminished by nearly id, of 
> which nearly 44. is due to lessened receipts per unit from sale of 
7 carrent, The average selling price per unit is now nearly 47 l. 


_Revenoczs ВТАТЕМИНТ. 


Fen] 
+ 


1 x 
Gross. Increase. 


1897. 
? Gross. Per unit. 


Per unit. 

Sale of current ^.. £7,363 5:194. £9,662 472d. —'47d. 
4% Meter rents sf 21 014. 21 Old. s 

e ЖЫ of lamps, &о, 461 ‘834. 847 17d. — 18d. 
5 andeg 32. 024. 22 ‘Old. — 01d. 
;, . Gromrevenme 67,877 5:558. 210,052 4 914. — 64d. 
54 a a D 
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The cost of production has fallen in every item excepting only 
“ establishment charges" in which a trivial increase is evident, but 
the figure even of under 11. per unit is quite moderate. The works 
cost of under 2d., and total costs of under 2$4., are satisfactory 
figures for a station turning out less than half a million units. 


Oost o» Propvorron. 


1897. 1898. 
Gross. Per unit. Gross. Per unit, Increase 


Coal DE cum - » £1894 :98d. 4134491 *$8d. — 25d. 
ОП, waste, water, and engine | 234 17d. 307 15d. —094. 
Salaries and wages incurred 
ш | eneration and distri- 1073 76d. 1,152 56d. — 20d. 
on. 
Repairs and maintenance of 
buildings, enginea, bolle, 840 694. 1,009  *529d. — 07d. 
dynamos, &c. 
Worke’ costs ТҮ) TIS 23,541 9:504. £4,009 1°96d. — 54d. 
Rent, rates and taxes =. 217 151. 216 *10d. — 05d. 
Slice ob manere. 
| gineer, secretary clocks: 611 ‘43d. 852 *49d. — Old. 
O. 
еп eral be р . 
pity бышы, 288 à сый + oid 
insuran 
Other рор. M ш 14 ‘Old. 14 *01d. ues 
Total costs .. £4,669 3294, £5,586 2°78d. – 56d. 


Mr. Wilmshurst has stated that the net profit for the year 1898 
was £911. This was made up of the balance carried forward £537, 
plus the deficit of £374 of previous year, which was carried forward 
instead of being wiped off by the rates. | 

The following statement in the usual form adopted by us shows 
the net result of the year’s working. The interest and einkiag fund 
charges show an increase of a little over £60, and the net result has 
been to turn a deficit into a surplus. 


Pnorrr STATEMENT. | 


А 1808. 
Interest on loans .. hot an £1,749 £1,732 
Sinking fund for repayments .. 1,847 1,927 
Netprof& .. ... .. — 388 807 
Gross profit. £8,208 64,466 

OITY NOTES. 


Indo-European Telegraph Company. 


MR. J. H. Trrrron presided at the annual meeting of this Company, 
held at Winchester House on Monday last. 

In moving the adoption of the report, the CHAIRMAN taid that 
since the last annual meeting, Sir William Brooke, former] 
director-general of Indian Telegraphs, had joined the board, 
and bis great experience in telegraph matters had proved most 
helpful. The year had brought before them an exceptional number 
of importent questions. When last they met apprehension was 
felt as to wireless telegraphy, apprehension which was reflected at 
the time in the falling prices of most telegraph shares; but its 
commercial value had yet to be proved, and to-day it was not of 
much, if any, importance. A more important subject, namely, 
tbe reduction of telegraph rates between this country and the 
East, bad been widely agitated during the year, and great pressure 
was still being exercised in order to bring it about. The directors 
bad no wish whatever to stand in the way of a sensible reduction 
in the rate of 4s. per word at present in force, but they must bear 
in mind that in this Company the approval and assent of Govern- 
ments interested was necessary to any measure of that sort. He was 
bound to say that it appeared; highly problematical that reduced 
rates between this country and India would be followed by апу large 
inorease in traffic. The conditions of Indian trade and enterprise 
were wholly different to those of youngand growiog European com- 
munities stimulated to an extraordinary degree by discoveries of gold. 
The natives of India had по sort of relation with E rope and would 
send no telegrams whether rates were low or higb. Quite 90 per cent. 
of the Company's traffic was in code, and the cost per plain word 
must be a very few pence. Taking minimum distances into con- 
sideration and the rieks involved to land Jines or cables, the tanff 
seemed by no means excersive. They recogni:ed certain anomalies 
and they would not stand in the way if their governments did not 
object. The report told them of the gratifying intelligence trat after 
negotiations extending over a very considerable period, their 
Russian and Persian concessions had both heen further renewed 
for a further period of 20 years from 1905, thanks to the benevolent 
consideration given to the question by those Governments, and to 
the persevering efforts of the Company. The working of the line 
through Russia would remain in the Company's hands as at present, 
but in accordance with the terms of the original concessions, the 
ownership of the line would from the date named vest in the 
Russian Government. Their tolls had been increased and the 
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minimum annual payment insisted upon; though the bargain was 
a somewhat h one, they were gratified at its oanclusion. 
As 8 the German conoession—the only remaining one—the 
preliminaries for an extension to the same term had been settled 
with the Imperial German Telegraph Department and the Directors 
had every confidence in anticipating the same. benevolent 
consideration by the German Government itself. That was 
a very satisfactory announcement. It meant years of patient 
tions successfully accomplished. The working of the 
year had resulted in a somewhat better balance of р than the 
preceding year, the receipts having increased by £7,700, and the 
expenditure remaining practically the same. A duplicate cable 
‘had been laid in the Straite of Kertch, and they contemplated 
considerably strengthening other sections with a view to still further 
avoiding interruptions to the working from climatic and other 
difficulties. They had thought it desirable, therefore, to place to 
reserve a larger sum than before. Mr. W. S. Andrews had retired 
from the post of managing director so successfully filled 
by him for so long a period. He would continue on the board, 
and they were allowing him a retiring allowance of £1,200 
р annum, which was practically upon the Government scale. 
r. Stratford Andrews, who had been thoroughly trained in elec- 
trical and engineering works, and was possessed of administrative 
capacity, was well acquainted with the business of the Company, 
and he had been appointed managing director. Their late seoretary 
and their late representative in Terah had also retired on pension 
allowances. They would probably submit a general pension scheme 
at the next annual meeting. Soldiers’ and sailors’ саш for 
South Africa. were conveyed at balf rates—3s. inst of 4s. a 
word. A telegram had been received, saying that an arrangement 
had been made to supply the Shah of Persia with telegraphio 
messages at any time during his tour in Europe, which had now 
commenced. Cordial relations continued to exist between the 
Company and its concessionary Governments. m 

Mr. CHARLES HOLLAND seconded the resolution, which was 
carried unanimously. 

A resolution granting Mr. Andrews the pension allowance men- 
tioned was moved by the Оналтвмам in felicitous terms, and seconded 
by Sir W. Ввоок=. Mr. Andrews had been with the Company 80 
years. 

Mr. ANDREWS having replied in a few well chosen words, the 
metros directors and auditors were re-elected, and the proceedings 
e . 


Submarine Cables Trust. 


THE report of the trustees of the Submarine Cables Trust for the 
Ter ended J5th April, to be submitted to the meeting to be held in 
ondon on 8th inst., states that the revenue, including the 


to £1,269, and the payment of the coupons to £20,286, together 


with £21,555 leaving a balance of £3,315. In accordance With the a 


terms of the trust deed twenty-seven certificates have been drawn 


: — 
‚ ишпе 


balance brought forward, amounted to £24,870. The expenses came 


for redemption at £120, absorbing £3,240 of the available balance, 


and leaving a sum of £75 to be carried forward. The trustées have 
sold £1,200 Anglo-American Telegraph Company's preferred stock 
to meet the cost ef accepting their proportion of new shares issued 
by the Coramercial Cable Company, and & small balance remaining 
has been invested in the purchase of £15 Eastern Telegraph Com- 
pany's ordinary stock. 


West Coast of Africa Telegraph Company. 


THE report of the directors for 1899, to be presented at the 
meeting to be held in London on 8th inst., states that after 
providing for the interest on the 4 per cent. debentures (£6,000) 
and the interest on the 4 per cent. income bonds (£800), the net 
balance of profit was £482; adding £274 brought forward, there 
remains £756, out of which the directors have appropriated £500 in 
reduction of the expenses of reconstruotion, leaving £256 to be 
cuin forward. There was a general improvement in trade on the 
est Coast. 


Prospectuses. | 


On Wednesday, 2nd inst., the list was opened for subscriptions for 
an issue of £125,000 44 per cent. debenture stock in the Potteries 
Electric Traction Company, Limited, at the price of £105 per cent. 
redeemable at £108 at certain events. The prospectus gives par- 
ticulars of the assets and liabilities of the Company, and the profits 
tothe ond of 1899. The objects of the Company are well known to 
our readers, From May 17th, 1899, the North Staffordshire 
Company's lines, about 64 miles, have been worked by electricity. 
Towards the end of the year about 6 miles of the extensions were 
opened for traffic, and since the beginning of 1900 about 74 miles 
. have been opened: there is thus altogether about 20 miles. The 

issue is being made by the Electric and General Investment 
oe, The list closes to-day at 4 p.m. 

Subecriptions have this week been invited for an issue by the 
Folkestone Electricity Supply Company, Ltd., of £25,000, in £i per 
cent. first debenture stock, at the price of 102, to be repaid on 
2nd July, 1938, at par, or earlier at 105 per cent., on six months’ 
notice. The company’s total-eapital expenditure to December, 1899, 
was £62,968, and the eeds of the present issue are required for 
the purpose of repaying b&nkers’ and other tem advances, 


and for additional machinery, mains, &c., whio raise tlie 
expenditure to 275,000. | 


LES 


' oficial qu 


Cork Electric Tramways and Lighting Compan), 


Limited. 
Tun following isa eee 
at the ordinary the company, held at the Lui 
offices, 83, Oannon Street, о, EO. on Monday las: 


2s. 84.—411,597 17s. 51. Less interest on debentures, £114: 
interest on кей ELIIS 10a 114.; bad debts, lighting, £37 K N.: 


o expenses written off, £213 6 N. 
£3,515 4s. 6d.; leaving an available balance of £8,082 136., which th 
directors recommend 


extraordinary general 
August 10th, 1898; £1,758 8s. 7d. to profit and loss new 10 
total, 28,083 13s. In view of the fact that of the capital «xpeaditan 
a large portion appertainiag to the lighting and a certain portion to 
the tramways bee ad the nature of the undertaking, not of comin 


temple was opened in Jaly last for public traffic. It has den 
found necessary to purchase 10 additional motor cars and to e 
the car der :. The lighting plant has been considerably inci 
and the neccessary extensions to the power 
provisional order for lighting has bean acquired from the Quet 
town Oommissioners, and, as shown by the 


been concluded with the Cork Corporation for pubiic 
lighting, and ents are completed for a 
Queenstown on terms to thoseof Oork. company is nev 


ing a Bill in Parliament for tbe extension of кешт 
authorising 
R wad десїдөй by resolutions 
general meetings beld on February 19th and March 6, 1900, ths 

@ividend.cn the cumulative preference shares shoei in fm 
be paid half-yearly. The directors propose to shortly 

otation of the shares and tures the Dublin Bod 

Messrs. E. Waterhouse and G. Sneath, the im 
ble for re-election. The directors тонні 
paid on May ist next. 


retire, and are e 
that the dividends 


Мв. E. A. Lazarus presided at the meeting on Monday, and in 
moving the adoption of the героге and accounts for the year 139 
he said that the capital had increased t £200,000, 
involved the possibility of an increase of the debenture inne b 
£100,000. They should have to spend £60,000 in the present , 
and there would have to be further expenditure later on for ight 
ing. The Company had already connected 275 lampe in Quent 
town, and, considering that they had only begun the work thet 
ACT ern was satisfactory. The extension from 
to Bi , ok would C the House of Lords 
n May. e receipts of the Company were keeping up 
the week ended April 19th—which was the last return they bèi- 
the receipts were £4,996, as compared with £4,589 for the or 
responding week of the preceding year. It was a small incest 
but it represented more than it really was, because the wall 
was cold, and Cork people did not like going out in bed west. 
and also because they had last year the curiosity traffic. Ye 
often an electric tramway company found a falling off in й 
second year's working, because during the first year 
wanted to travel by the new electric trama. They had " 
decrease, however, and that hf considered satisfactory. iis 
respect to lighting they had 465 consumers who had 
99,958 0. p. lamps, of which nearly 31,000 bad y beet 
connected. He should like to recognise the cordial manner 1 
which gentlemen in Cork had helped them in their 
He believed that the public lighting supplied by the company ™ 
as good, if not better, than was to be found anywhere else. 

he resolution was carried. 


The following resolution was also adopted :— 


„That the following dividends be now declared out of thé net profit © 
the undertaking for that twelve months ending 31st December, 189 v? 
the capital issued on that date, viz., on the £70,000 cumulattve pie 
sha res a dividend at the rate of 5 per cent. for the year, on the 4^. 
ordinary shares a dividend at the rate of 5 per cent. for the year, 
these dividends be paid on the lst May, 1900." 


a - 
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The Calcutta Electric Supply Corporation, Limited. 


Tus third report of directors to be presented at the annual general 
meeting at Cannon Street Hotel, on Friday, May llth, at 2 o’clcck 
p.m., reads as follows :— 

“The d beg to submit the revenue account and balance- 
sheet of the company for the year ended December 316%, 1899. The 
supply of electrical energy commenced on April 17th, 1899, as stated 
in the last report, end at December 31st last there were connected to 
the company's mains an equivalent of 9,463 lamps of 8 c P, of which 
8,170 lamps were for lighting р and the equivalent of 1,293 
lamps for power. 54, 897 were sold (42,947 for lighting and 14,850 
for power) and the revenue was £2,041 12:. 2d., while the 
costs, after charging the management and administration expenses to 
revenue, amounted to £1,389 164. 5d, leaving a net profit of £651 
15s. 9d., which it is proposed to carry forward. The directors con- 
gratulate the shareholders upon this suocessfal result of the com - 
mencement of the company’s working. Applications continue to 
come in from new customers in considerable numbers, and the few 
wiring contractors in Calcutta are kept well employed. It is satis- 
factory that landlords, both European and native, show a will- 
ingness to pay for the electric wirin g required by their tenants. 
It is reported | that the design of the whole station and mains is gocd, 
and that the supply of electricity has given general satisfaction. At 
the time of the formation of the compavy it was not estimated that 
any important revenue woald be derived from the supply of current 
for motors, bet the have much satisfaction in stating that 
the use of fans, driven by electric power, in place of punkahe, has 
become quite popular. It is reported that 2,000 are supplied or on 
order for use this hot weather, and when it is remembered a 
proportion will be running during the 24 hours for at least eight 
months of the year, it will be seen that the employment of electric 
fans will probably form a large and lucrative source of revenue to the 
company. The Government of India is desirous of g 2 
General Electric Lighting Act for the whole of India, w shall 
supersede the present Oalontta Electric Lighting Act, and Mesers. 
Orompton & Oo. have, with the assistance of the d of this com- 
enl ey ley alae стра roposed new Act, which is now under 

consideration. The difficulties in connection with the extension 
of the company’s license to the period of 49 years have been removed, 
and the Government of Bengal have agreed to the renewal, and also 
tothe addition to the nal area of large districts to the sonth of 
Calcutta, including the Alipore and Ballygunge suburbs. The formal 
documents to give effect to these changes are promised shortly. 
Additional mains have been laid in many of the streets in Calcutta 
beyond those comprised in the жа) contract; many more will 
soon be required, and further considerable capital expenditure will 
have to be incurred for the supply to the new districts. Under 
these circumstances the directors propose that the nominal capital of 
the company shall be increased to £200,000 the creation of 

addhi shares of £5 each, the necessary 
resolution o give effect to this proposal will be submitted 
to the meeting. There are many other towns in India 
where electricity may, no doubt, be prcfitably employed, and the 
directors bre in on for the neceseary powers to supply some 
of these places. Bhould these negotiations prove successful, th 
shareholders will be called together to consider, and, if approved, to 
sanction these schemes and to provide the capital required. In 
accordance with the articles of association of the company, Mr. 
Edmund Boulnois, M.P., retires by rotation from the board of 
directors, and being eligible, offers himself for re-election. The 
aaditors in London, Messrs. J. H. Duncan & Oo., chartered account- 
ants, aleo offer themselves for re-election.” 


The Western Telegraph Company, Limited. 


Тип report of the directors for the half-year ended December 31st, 
1899, to be submitted to the fifty-third ordinary general meeting on 
May 9th, 1900, reads as follows :—" The directors submit the annexed 


^ accounts and balance-sheet for the half-year ended December 31st, 
' 1899. The revenue for this period amounted to £139,596 7s. 10d. 
. and the working e 


xpenses to £25,596 Os. 11d. After providing 
£3,200 for debenture interest and sinking fund, and £1,516 6s. 4d. 
for tax, there remains a balance of £109,284 Os. 7d.; to this 
is added the sum of £5,062 160. 3d. brought forward from June 30th 
last, masking a total of £114,846 16s. 10d. Further expenses con- 
sequent проп carrying out the arrangements for closer working union 
with the Western Brasilian and the London Platino-Brs silian 
Telegraph Companies amounted to £176 17, 4d. First and second 
int-rim dividends, amounting to £62,379 have been paid, and 
£45,000 transferred to the reserve fund, leaving the sum of £6,790 
193. 6d. to be carried to the next account. In accordance with the 
special resolution, passed and confirmed at the extraordinary general 
meetings held on Ostober 25th and November 10th, 1899, and with 
the sanction of the Board of Trade, the change of name 
of the company was daly effected as from December 5th last. 
In accordance with the terms of the trust deeds the first quin- 
quennial examiration of the staff pension and superannuation funds 
has recently been made, with the result that the funds are reported 
by the actuary to be in a satisfactory condition; they do not, bow- 
стег, admit of the retiring age being reduced from 60 to 55 year, 
which experierce proves would be most desirable. The actuary 
edvises that in order to bring about this change the contributions by 
the staff and the company to the pension fund would have to be 
increased from A per cent. to 4 per cent. respectively. It is believed 
that the staff will readily agree to assume this additional liability, 
and а resolation will be submitted to the ш authorising the 
directors to increase the company's contribution January 1st, 
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1900, to 4 per cent., and provide a sum sufficient to enable the trustees 
to pay the pensions which have already been purchased to December 
91st, 1899, at the age of 55 instead of 60 years. The shareholders 
will also be recommended to apprcve of an alteration in the super- 
anruition trust deed by which the age limit will be reduced to 55 
yearr, the company guaranteeing to make эр the loss (if any) that 
there might be in the fund on account of such reduction.” 


The Cuba Submarine Telegraph Company, Limited. 


Tux directors’ report for the half-year ending December 31st, 1899, 


to be ted at the meeting to be held on May 9th, at 58, Old Broad 
Street, EO., renda :— е кини 


The directors beg to submit, duly audited, the balance-sheet and accounts fof 
the half-year ended December 8!st last. From these it will be seen that the 
totel receipts amount to £19,512 18s. 6d., and the gross expenditure to £6,192 
2s. 3d., leaving a sum of 13.3 0 16s. 8d., which, added to the balance of £1,582 
78. 6d. brougut from the last account, leaves £17,909 3s. 9d. at the oredit of 
revenue account. The traffic receipts show a considerable falling off as com- 
pared with the corresponding period of last yesr, due principally to the reduc- 
tions in rates and the competi‘ion of the Government landlines in the Island of 
Cubs. The sum of £4, 16s. 61. has been added to the reserve fund, 
which, after deducting £2,987 16s. 6d. for cable repairs, now stands at £180,000. 
The dividend on the preference shares will absorb £8,000,and leave £9,965 
78. 8d., out of which the directora recommend the payment of a dividend at the 
rate of 6 per cent. per annum on the ordinary shares, free of income-tax, the 
balance, £5,165 7s. 8d., being carried forward to the current half-year. Since 
the date of the last report the Cape Cruz-Manzanillo Cable has been repaired, 
and the cables have remained in good working order with the exoeption of the 
broken Cienfuegos-Cape Cruz Cable, which has been abandoned, as the efforts 
to repair it had to be given арш consequence of its decayed condition. The 
section is still duplicated by the coast cables, and for the present it is not pro- 

sed to replace this cable. The board have pleasure in stating that the 

oreign Office is continuing its negotiations with the Government of the 
United States of America concerning this company's concessions, payment of 
subsidy and claims for damage done to the cables during the Spanish-American 
War. Mr. Keith and Mr. Scott have lately visited America in connection with 
these negotiations, the settlement of which is still pending. 


Wycombe Electric Light and Power Company. 


Тин third annual general meeting of this company was held on 26th 

и at the offices, High Wycombe, Mr. Alfred „ M. LI. I., pre- 
Dg. 

The report of the directors was as follows :— 


The directors are pleased to report that the p of the company 
during the past year, its first year of complete working, has been кас 
At the beginning of the year the equivalent of 1,746 8-c.P. lamps were Gonnecte 
This number bad increased at the end of the year to 7,686, and a further«4,225 
have already been applied for this year. In the above are included motors 
equivalent to over 180 н.р., which are giving satisfaction, ang provide а mosi 
useful load for the machinery during the hours of Jer igne e profit of the 
year's working, after providing for debenture interest, is £688 18e. 4d., ous of 
which the directors propose to pay off £144 18s. 9d. preliminary expenses, and 
to pay a dividend of 24 per cent. per annum on the share capital, leaving £280 
18s. 4d. to be carried to the next account. One of the directors, Mr. Gripper, 
retires by rotation, and being eligible, offers himself for re-election. . 

Mx. Sarrnovuss added that the company had now, at the end of 

the quarter, made altogether 10,279 connections, while 2,167 others 
were in sight. There were also in sight motors of about 50 m P. He 
estimated that the profits to the present time were £450, or equal to 
the total for the whole of last year. | | 

The revenue account, which was included with the balance-sheet, 
showed the following particulars:— 

Cr.—By sale of current per meter, £1,048 1s. 60. ; sale under contracts, £79 
Ва. 8d. ; public lighting, £717 8s. 11d. ; rental of meters and other atus on 
consumers’ premises, 248 58.; rental of arcs and motors, £44 4s. ; rents receiv- 
able, £9 98. Н total, £1,986 бв. 1 . : 

Dr.—To generation of electricity, 2761 Os. 74d. ; distribution of electricity, 268 
ds. 64d.; public lamps, £54 4s. 104d.; rents, rates, and taxes, £148 64. ; 

£287 8s Ра. ; insurances, superannuation, &с., 210; total 
expenditure, 21,259 8s. 24d. ; balance carried to net revenue, £677 1з. 1034. ; total, 


2,962 
thereof, £458 188. 4d. ; total, £36,216 6s. 64d. 

Assets.— By capital account—amount expended, £83,806 бв. 84d.; stores on 
band, December Sist, 1899, £911 18. 74d.; preliminary expenses, £14 18s. 9d. ; 
sundry debtors for current supplied to December 81st, 1899, £1,464 9s. 1d.; 
unfinished wiring work, £889 17s. 54d. ; cash at bankers and in hand, £145 108. 5d. 
total, £36,216 6e. 


The re was adopted, and Mr. Gripper was unanimously re- 
elected & . i 


Elmore's German and Austro-Hungarian Metal 


Company. 
Tun report for 1899 submits the accounts of that irap) кое 
Elmore's Metall Actiengesellschaft. With regard to the ; 


„company’s accounts, both sales and gross profits show a considerable 
: aie, g £18,209, an increase of 

£4,460 3s. The profit and loss charges show a considerable increase, 

due to an increase, amongst other items, of interest, freight, and 
taxes. Depreciation shows an increase of £500. The past year was 
one of considerab'e difficulty owing to the phenomenal rise in the 
price of copper, and to tbe scarcity and consequent high Me of 
coal. Owing to the prosperous state of trade in Germany, difficulty 
was experienced in obtaining labour. The rise in the price of copper 
was} ble for an increase of £10,000 additional working capital 
which the directors bad to raise. On the other hand, the increase 
in the trade done is gratifying, and the directors have abundant 
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testimony of the superiority of the company's products. The largely 
increased demand has induced the directors to sanction considerable 
extensions to both plant and buildings, which ehould be completed 
at an early date. After setting aside the usual reserva the directors 
of tha Metall” company have declared a dividend equal to M.120,000 
or £5 854. from which has to be deducted the amount of the charges 
of the Austrian company, amounting to £4134. From the balneo 
the directors recommend a dividend of 32 per cent. or 1s. 61 per 
share, less tax, to the preference shareholders. The one-tenth of the 
net profit due to the ordinary sbareholders not being sufficiently 
large, will be added to the amoant already standing to their credit. 


Stock Exchange Netices.—Application has been made 
to the Steck £xobaoge Committee to app-int a settling day in 
Orompton & Oo., Limited—F'artber issue of 7,582 ordinary shares of 
£3 each, fully paid, Nos. 46419 to 54.000; and to grant а quotation to 
Robey & Oo, Limited—20,464 ordinary shares of £10 each, fally 
paid, 7.146 preference shares of £10 each, fally paid, and £125,000 
44 per cent. first mo debenturer of £100 each. The Committee 
has ordered to be quoted in the Official List :—Oommercial Cable 
Company — $3,933,300 additional capital stock. 


Chislehurst Electric Lighting Company.—The annual 
report of the Obislehurst Electric Supply Company, L'mited, shows 
tbat tbe current was first suoplied to consumers ia Februsty, 1899, 
when the equivalent of 806 8 c.P. lamps were connected. By the end 
of зе year this number had increased to 4.017, a result the directors 
considered satisfactory. The revenue from the sale of the current, 
&c., exceeded the expenditure by £83 1s. 7d., which it is proposed to 
carry forward. 


TRAFFIO RECEIPTS. 


гире Fleetwood Tramroad Company.—The recetpts for the week 
April 28th, 1900, were 2893 198. 5d.; receipte for corresponding 
, £293 148. 94.3 aggregace for half-year to date, £8,919 0s. 74. 


Che Tramwaye «nó Carriage Company, Ltmived.—The receipes fer the 
week sending April th, 1900, were 23,021 2.4 6d. 1 correspondiug 
period, 1800, £3,063 6s. 114.; decrease, £42 4» 53. 

Clty and Aenw London Баптау Company.—The receipts fer the week 
endlag April 29th, 1900, were 21,274: ditto April 80th, 1899, £1,082; increase, 
£949. Total receipts for half-year, 1900, to date, £20,962; corresponding 
period, 1899, £18,322; increase £2,640. Miles open April 29tb, 1900, 33; 
April 80th, 1899, uj. 


Tbe Dover Corporation Tramways.—The receipts for the week en 
Apri] 28th, 1900, were 4166 128. 6d. April 98th, 17055 
2158 116. 8d. 3 increase, £8 1s. 8d date, 1800. £2,653 


& T receipts to 
nding period, 1899, 29,579 184. 0d. ; increase, £78 15s. 1859. 
Car miles run, 1900, 4,981; : 


hs receipts for the week ending 

were as follows:—D. U. T. horse cars 

А ‚ electric cars, 24,078 08. 74.; D. B. D. Co., cars, 
1.176 2s. od.; total, 45,815 18. 10d.; week last 

horse cars, £1,758 ба, 8d.; ditto, в cars, 2998 18. 9d.; 


18s. ; correspo 
Miles of track open, 1900, 8; 1899, 8. 
4,188. Number of cars, 1900, 11; 1899, 11. 


Tho Dublin United Tramwa 


period iast year. 

The Halifax Oorporation — The recei for the week end 
April 28th, 1900, were £590; week ш Apri 80th, 1899. 24550 
increase, £185. Total receipts to date, 1700. £2,665; ditto. 1899, £1,766 ; 
increase, £900. Number of cara, 1900, 28; 1899, 15. Miles of track open, 
1900, 13; 1809, 

fhe Liverpool Overhead Railway Company.—Tbe receipts for the week ending 
April] 29th, 1$00, to 11493: corresponding 
A un increase, 425. Total increase in traffics for half-year to date, 


The South Staffordshire Tram Company.—The receipts for the week 
ending April 27th, 1900, were 2650 10» 94.; Api 28th, 1899, 7657 
64. Aggregate receipte for 17 weeks, £10,898 17s. 84,; last year, £10,167 


STOCKS AND SHARES. 


Wednesday Evening. 

А WERE that is broken by a Stock Exchange holiday (the House was 
closed on May-day) is generally a bad one so far as bueiness is con- 
cerned, and the present has proved no exception to the rule. Vague 
talk about the possibility of a rise in the Bank Rate has militated 
against any investment business coming into the markets, and specu- 
lation is dormant on account of the slow progress of affairs in South 
Africa. For the moment, there seems little chance of a revival of 
activity, although a general impression prevails in the Stock Mz- 
change that decided news of good import would have an immediately 
strengtheniog effect. Bat the optimists do not remember what 
happened after the relief of Ladysmith, the capture of Oronje, and 
the capitulation of Bloemfontein, neither of which important events 
brought in any of that public buying without which Stock Exchange 
markets will certainly go no better. 

Supply shares show a declining tendency, although variations in 
price are quotably confined to falls of 10s. in Ooanty of London Pre- 


ference, and of Ss. in Smitbfi:ld Market Ordinary. At the latter, м 
one who reads this column will be surprised. County Prefeme 
have been weak upon sales by holders, to whom the return per ext 
is in«afficient in these days of tight money. It їв а little това 


that electric supply shares maintain their prices as well as they do, 


considering that the yield is in most cases only a trifle more than az 
be obtained by the buyer of first-class English railway crim; 
stocks. | 

Folkestone Electric bas b:en offering some 4 per cent. Detecten 
stock, which seems a quite suitable invee&ment for people in ths 
neighbourhood of that resort. It is hardly the kind of штейн 
for others, because the negotiability of the stock will alway: м 1 
matter of more or less difficulty in London. Oxford Electric skars, 
which boast a quotation in the Official List, are 6%. Blockbenth ani 
Greenwich District Ordinary are no better than 2. Bosrnemomth 
and Poole remain firm at 12 and 103 for the Ordinary and Preteen 
respectively. Amongst Indian shares, Calcutta Electric Варріу keep 
hard at 7} for the £5 shares, fully paid, and Oalcatta Tramway dus 
are exac'ly £9. | 

Mention of the last-named naturally leads to the mbj-ci d 
traction descriptions. Ia this connection a heavy fall of £1 per tun 
in British Blectr’c Traction is the main feature. This bas ben 
caused mainly by the extremely limp condition of the home nien 
market, which bas reacted upon British Electric shares. Varbu 
sellers came into the market on Monday, and the dealers, who already 
carried а good many “ Tractions” on their books, found themseira 
landed with yet other blocks. The sales were almost entirely d 
the Ordinary shares, and the price of the Preference is uschanged. 
In the foreign tramway section Anglo-Argentines are 4, Bure 
134, and Buenos Ayres and Belgrano “ А” Preference 5j. Potteria 
Electric Traction at 12 show signs of weskoess in sympathy wii 
their larger fellow, the British Electric. The company’s issue of 4 
per cent. Debenture stock will probably be taken by the prem 
shareholders. 

That fiatness in the home railway market, to which we alloded i: 
the last paragraph, is responsible for a drop of 3 per cent. ia City 
and South London Ordinary stock. The dealers In the market confes 
themselves unable to offer any other explanation for the fall. We 
hope our readers took advantage of the rise of a few weeks ago to 
get out of their stock as we then suggested. It would appear tht 
our contention as to the new extension not yet proving so profilsbi: 
as some bave hoped is being recognised, and acted upon. 
Londons are also a dull market, the rate of contango charged st te 
settlement last week being heavier than some of the bulls relished 
A few of those whose accounts sre stale with old age got rid d 
their sharesin disguat. At 10 Oentral Londons should be worth ths 
investor's attention. 

Bome amusement has been roused in the Stock Exchange by e. 
lations as to bow and why the Board of Trade will “ come down o 
the Westminster Electrio Company, when the issue price of the ner 
shares is fixed next week. It is claimed that the Board will Ы" 


-something severe to say to the company, whichever side of the 


directors’ table gains its point, and the odds at present are on the 
company being compelled to reduce its price for energy if l i 
decided to issue the new shares at par. 

National Telephone shares have fallen to 5 upon the rapid progres 
made by the Post Office with the Government lines, and als sp 
the questions that are being asked in Parliament about the compas. 
It has been announced, too, that a very large number of subscribers n 
the Bedford Estate will shortly bs lost to the National Тоири 
undertaking, in consequence of a dispute between the directors 
the ground landlords as to the rent of the poles in the Belle 
Estate district, Babcock & Wilcox have settled down to 55. 
British Westinghouse Preference are 5. Globe Telegraph aod Trot 
bas lost 1 both on the Ordinary and Preference, but as the shares uxt 
quoted ех dividend, the fall is only 2s. 6d. and 2s. per s" 
respectively. 

The new regulations concerning code cables should benefi the 
Eastern Telegraph Company to some extent, but no change bw у 
taken plece in the price of the stock. “Ohinas” are quoted 16 
middle, ex the dividend and bonus, and Oriental Telephones М" 
firmed up to 1$ er the dividend of 8d. per share. The first report d 
the newly-named Western Telegraph Oompany isa good one, юз! 
a net profit of £114,000 for the half-year endiag December 318, 189. 
A general meeting will be beld next Wednesday, when the director 
propose to ask proprietors to sanction an increase in the company! 
contribution to the BS aff Pension and Buperannuation Funds 11 
also recommended that the age limit for superannuation shali be 
reduced from its present limit of 60 years to 55 years. 

About a month ago we were taken sharply to task by s cote 
spondent for drawing attention to the weak condition of 
Blectric shares. The directors of that unhappy соеп now 
announce that both the Preference and Ordinary will receive = 
dividend for the past half-year. Oomment appears superfiaces 


ine 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEFHONE COMPANIES. 


пишен done 
Btock ‘Closing uring 
Dividends for . Quotation, k ended 
Present NAME. Share| the last three years, | Quotaon, | Quotation, "May nd, 
; Highest.) Lowest. 
| [e 1 o0 лод 100 —104 Sax us 
110,900 | African Direct Telegraph, 4 es vi — 90 85 — 90 " i 
,000 | Amason Telegraph б Debe., Nos. 1 to 1, 250 Red. s/o: sala. = ae 62 — 65 63 p 
876,520 | Anglo-American Telegraph sus - T eee 3 6 $ 6 6 116—116 [1143—1164 | 1153 | 115 
8,062,240 Do. do. 6 r4 Pref. eee TT) ese g 15.5, £1 в 144— 18 141— 14 14} зве 
8,062,240 ` Do. do. Deferred... see T eee 49 9 y, m 2— 8 21— 84 xe T) 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. . . 8 $ 8 V . . |165 —175 |165 —175 | . |... 
10,000,000$ „тее 600 eee eo eee 8 102 —]104 102 — 104 1083 103 
1,563,078 . do. Sterling 500 year 4 95 Deb. Stock Red. TUM » 2:08 9 — 10 E Е 
16.000 8 А Pref es eee eee тҮ eve 10 10 10 @ a 19 M 20 19 — y vee eee 
ө е ee ee [I eee eee | n 4 — 5 4 — ҮТ eee 
13,981 Direct Spanish Telegraph eos е eee eoe eee м 19 t% = 9 as 10 9 — 10 — ees 
6,000 do. 10 Cum. Pref. soe eee d = M 101—105% 101 —105%, ae II 
,000 Do. do. 4 Debs. eee 00 eee 20 819, 84% 8 % 112— 121 112— 121 12} 112 
60,7101) Direct United States Cable ZD ** | 100 100 —103  |100 —108 "m РӮ 
120,000 Direct West India Cable, st b 4 Reg. Deb. eee eee eee T% 7% eee 150 —155 150 —155 1582 1614 
4,000,000 | Bastern Telegraph, Ord. 8 eee oes Мын Er Mi x 98 —101 98 —101 101 982 
1,796,000 5 АР Pare Brock оок Hod ase eee Stock 4 * en 115 —120 114 —119 xd is EH 
260,000 Eastern D. Extension, A Australasia, an hina Telegrap i 
Do. 5% (Aus. Gov. Sub.) Deb, * red. ann. 100 5 3; 100 —108 100 —108 zm 9 
0.700 drgs., reg. 1—1,040, 8,076—4,836 100 —108 100 —108 | ... | n 
0% Do. д. Beater, 1 1,050—8,975, 4,887—6,400 100 | § АБ im leo: oe s 
0001 
M o Hastern and South African Telegraph, 4% Mort. De. 100 | ... 100 —108 |100 —108 zm "e 
— 1CO —103 d ees [Ir] 
200,000 % Reg. Mt. Debe. (Mauritius Sub.) 1—8,000 | 25 regen ere ОР ee 11d TEN 
180,048 Globe Te weed: . : 9035 6 4, | .. |154— 16° 161— 16 fr 153 18 
ose "TT TII 83 — 85 32 — 84 $e TO 
1 Great N Northern Т, Telegra et 10 124% 
T Halifax and Borm ode! Gable 27 1% Mort. Debe., 100 | ... a 100 —103 |100 —108 iss ses 
86,300 pain +1 to 1,200, Red. | 10 % 10 % los 64 — вв 64 — ss А 
17,000 do-European Telegraph LL e 16, —108 з 
100,000 London толын mate 6 «Жыт 73.680 eee "T — eee 05 н, 106 i a 
,080 Montevideo ,080 see eee eee 1 ЖЕ 
86,402 Ро. Pret., Nos. 1 to 86,402 35 35 5 4— 5 1—8 "T 
400,000 | National Telephone, 1 ооо V 6586 27 14 — 16 18 — 15 14 
16.000 Do. 8 Oum. 20d Pref 8 M 5 6 6 6 non A E E ŠA 
е 006 eos sos — б 
350.000 Do. 5 ET Pref., 1 to 260,000 A A ^ Еу 155 1005 ові | өв 
2,000,0001 i Red. = d 1]... 
171,504 | Oriental Telephone ant e Nos. 1 to 171,604, fully рый 100 : 5 5 TE ж 105 105 105 : DR s 
100,000] Pacific and European 4 % Guar. Dobe., 1 to 1,000 .. 8 8 5 W. 7— в ?7— 8 x Е 
Ced ы NEN б .. [24—129 124 - 
8,881 Submarine Oables Trust eve "TT TT TT "TT 5 8 W 6%, 6 à, 5i е i 
68,000 United River Plate eee eee .00 eee Б — 53 эө eee 
16,630 Do. do. & % ка Pref. Nos. 1—16,689 Stook see eee se 108 —108 03 —108 » Кз 
“ый "x Do. ph, 5 я, »: Debs. ... see eee ee B | 97 —100 97 с T * 
80,008 | West бома ot America, Nos. 1—B0,000 and. туса Ens hd. к sess 
EO aoo. бо од рае. к. 5 Sack Bed. (stook) . . 100 106 100 10% . | 2 
380,781 | Western and Brazilian Telegraph 6 % De 7 179% |; 14j— 16 | 144— 15 14H| 14 
367,980 Western h, Md Nes. Nos. act eee ` E 105 —108 105 —-108 dus doe 
76,000 Do. 5 95 Debe. nd sais 1908 .. T is » 1 11 1 1 б н 
88,821 West India and Panama ee 6 AS 9]— 9? of EH is 
84,008 . Do. do. do. 6 Gum. 1st Pret, soe 6 TII vee 7 — 8 7 — 8 a М 
4,009 - ^ Do. do. do. Cum. 2nd ө eee 5 eee oe 104 —107 104 —107 104 Vds 
80,0001 ро. do.. do. б * De e Nos. 1 to 1,800 sec е. 
{ 
ELECTRICITY SUPPLY COMPANIES. 
: — — 8 TT oe 
Fü) Mies: Li Dupes On а e 10761 I ЧЕ ў FFF 
000 Do. © see ses s.. SIN 9 TNT 10 93 
reper Charing Cress p» d шы Сй. Pret 8 7 8 5 9 5 Ju 157 5i— 52 е - 
000 ө ry) eee a = 7 — 7 „э ee 
r Ond. don ine снн : кка A * 5 0 —111 10 111 zn 
150,000 do. % Deb. 5125 10 10 6 9 4 9% | 94$— 10} 91— 103 104; 9i 
-80,000 | City of London Electric Lighting, Ord. 5 TAE 6 12 — 13 12 — 18 128 И 
40,000 Do. 69% Cum. Pref., 1 to 40 — х 5 .. M22 —127 122 —127 i 
400,000 Do. 59% Deb. Btock, Sori . (iss. at £11 all paid О % 94— 103 91— 104 ji = 
о на air ae "AOI 10 6 7 6 * 24— 184 12 — 18 19f 13 
20,000 do. do. 6 „ 40,001—60, | .. 109 —112  110— 113 | 1119 11H 
200, 000 4195 Deb. 58 Prov. Certs (all paid) Rd. жий 5% T% et — 6 4i— Б a 58 
26,100 вазала Miles: Оор Ond. Pharos n. ., 101 —104 101 —104 "pe 
75,000 44 % 18 Mort. Deb. Stock .. 100 | .. jas P ц 2 H- 2 E Е 
110,000 London i Blectrio supply сотай, Limited, Ord. eee н e 6% ia 44— 41— 42 473 44 
49,810 os | а nts = 100 —102 = © 
259,000 58 40 4% Ist Mt. Db. ee Bd. rts 6 3, 5% s% 18 Hi 134— 144 14 ih 
85,000 | Metropolitan Electric Sopply, 101 to 62,500 see 1142117 l4 —117 X p 
230,000: Do. t Mortgage Debenture Btock | ... | 4% | .. " za 93 88 с. p 
"us N i El эү Mon. Deb. Btock Red. eee e ey 6 9 в 9 т 9 154— 161 153— 1 A don 
otting eotrio see eee = 153 144 — 1 153 ee 
. d Fall Mall Electrio Light, Ord. ies 5 |14 D s 14i = " 
Xo ^ aee do. 7 % Pref., 20,081 to 40,080 (ß eee Se ae 
12,000 Smithfield Market Elect. Supply, Ord.  ... - 100 - T E - 85 — 05 E н 
66.000 | South Loca Bloctrioity 8. Buppl oe oy Шш с. 4— 4 | 4— 4 | 4. 
u y eee = 2 4 
_ 79900 Westminster Electrio Supply, Ord., 101 to 50,000. 5| 4 12 9% 18 Ф |144— 19) |14— 16} | 15 | 14 


Unless otherwise stated all shares are 


S 
erred sbare 
Dividends marked | are for X Jens consisting of the the шише par of ene Jens and the б par 


ividends paid in 
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ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
ee. WEE VIN Book Dividenda V | ma | E 


MM — 7* — - —ü—ñ́ä HTWAi' . — — —ũ—ö . — — 


Present Dividends for 
Issue, | NAME. Shane, the last three years, | ng Ach 
| 1 4 | 4898. 1899. 

65,000 | Aluminium shares, Nos. 1—65,000 ... TS ө 1l | 10 $ 20 BF) nw 
90,000 | Do. 44 95 Ist Mort. Deb. Stock Red. — s.. (Stock ede 96 —101 
80,000 | British Electric сео ivi Р sés TER ЖО 6% 17 — 18 
50,000 Do. do. 6 Y Cum. Pret. .| 10 | gee 122— 18} 

200,000 | Do. do. 5 95 Perpetual Debenture Stock . Stock | 124 —127 
45,0001 |} British Electric Works Co., Ord. EI shares, 50,001—95, 000 i ame | i— 1 
50,000 + Do. do. 6 % Cum. Pref., 150, 000 T Жа | 1i— 

500 |f Do. do. 41 95 lst Mort. Deb i» 1 200 99 —101 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 ... 5 15 « 20 o % 11 — 12 
27,500 | Do. do. 6 Y Cum. Pref. Nos. 1 to 27, 500 . 5 | + 6 — 6 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8 5 FE 1}— 2 
90,000 Do. do. Non- cum. 6 % Pref., 1to 90, 000 2 | 6 2 — 
125,000! Do. do. 44 95 Perp. Deb. Btock Stock — 108 —118 
50,000 Do. do. & 2nd Deb. Stock Red.. Stock о 103 —105 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ...| 5 | 124% 15 % 144— 154 
20,000 | Do. do. 5 95 Cum. Pref. x o 173 bos 54— 6 
90,000 Do. do. 44 95 let Mort. Deb. Btock Red. Р 112 —116 
213,533 | Central London Railway, Ord. Shares ue 10 | 10}— 10$ 
61,083 Do. do. Pref. half-shares TP N | 43— 5} 
71,447 | Do. do. Def. do. 1 Тү Р NE ay 5— 5 
855,000 | City and South London Railway Stock 24% 18% j^ — 70 
37,500 | Do. do. Ord. shares, Nos. 22,501 to 60,000 . s | 4101 * 7 
82,008 | Crompton & Co., Nos. 1 to 82,098  ... . 6 96 i 4 

| Do. 5% lst Mort. Reg. Debs., 1 to 900 of 5 
чоор £100, and 901 to 11,000 of £50 Red. ИЕ 9 
99,261 Edison & Swan Utd. El. Lgt., А” shares, £3 pd. I to 99,261 5 6 6 2— 24 
17,189 Do. do. do, ' A" Shares, 01—017,188 | 5 6 @ 6 — 44 
844,023 | Do. do. do. 4 % Deb. Btock Red. ... | 100 T ins 93 — 96 
112,100 | Electric Construction, 1 to 112,100 ... er 2| 64 6 2 | 21— 28 
25,000 | Do. do. 7 96 Cum. Pref., 1 to 25,000 NR 2| 7 @ 7 24— 8} 
140,800 | Do. do. 4% Регр. lst Mort. Deb. Stock ... Stock Y 103 —106 
9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 199-11 20-054 ЖЯ @ — 10 — 11 
80,000 | Henley’s (W. T. Telegraph Works, Ord. ... T T 5 | 12 14 5 95| 184— 144 
80,000 Do. do. 44 Y Pref. ... 6| 7 à 7 M = 54— 5j 
50,000 Do. de do. 4 Mort. Deb. Stock... Stock аў e 110 —114 
50,000 India- Rubber, Gutta-Percha and Telegraph Works sec. A0 1-30 10 $ . | 21 — 22 
800,000 Do. do. do. 4 % 1st Mort. Debs. | 100 | ... - . |100 —108 
87,500 Liverpool Overhead Railway, On. 4 T oe | 10 | 8 8195| 52% 88 — 8] 
10,000 t Do. do. Pref., £10 paid see «| 20} 8 B & 5 %| 13 — 134 
87,850 | Telegraph Construction and Maintenance ... « | 12 |16 15 15 Ф| 35 — 39 
150,000 Do. 4 % Deb. Вів. Nos. 1 to 1,500 Red. 1909 IO | < T .. |102 —106 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 oo | 8 8 $ 10 — 11 
20,000 | Do. do. 5% Cm. Prf. Мов. 1 to 20,000 ... 5 54— 6 
540, 000! Waterloo and City Railway, Ord. Stock  ... ees | 100 | 8 L4 3 % 100 —108 


+ Quotations o on з Liverpool Stock Exchange. 


Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. n and En htebri Electric 

Brompton and Kensington, Ф 9% De Debon kira of ele 108— 108—106. BI. esed посі vd m 6 

National Electric Free 6 paid. 168.108. Dividend. 1809, on 

Oldham, Ashton, and уде ectric (£10 pd.), dra. 17—19. derminster and District Electric, Pref. (46 pd.), 6—64. 
Do. Pref. (£10 pd), 101—103. T. Parker, £10 (fully paid), 18. 


* From Birmingham Share List, Bank rate of discount 4 per cent. January 25th. 1900). 


t Unless otherwise stated all shares are fally рай. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


= #8 dally paid), а 


MARKET QUOTATIONS, Wednesday, May 2nd. 


РЕЙ S858 8 errs 


CHEMICALS, &e. This week. | Last week. Ine. or Des. METALS. дә. (continued). 
@ Acid, FOGhIOrie өө РҮ owe 7 . ee т Sheet ee ee 
ain N ee ee ee vor owt. bd 4. ee ; н, Rod ee . ton 
& „ Охайо... „ Per OW, : ee € „  (Lleotrolytio) Bars .. per ton 
a p» Bolpburie oe ee ee per owt. ee 6 н и Sheets. per tou 
33 ee ce „ por owt, fe » ae € ы M Rod .. per tou 
a Ammonia, Mariate (crystal) .. per ton 484 484 > 6 á ø " Н.С. wire per Ib. 
= + powder ME De ten " T or с. А Sheet .. o ре ib. 
2 Bisulpbide'et Oarbon . UC Berton Шш n S я German Sliver Wire .. . per 
a Borax eo оо „ Per ton @16 10 415 10 T А Gate- fine „ por 
a Bensole NC ee ee oe per gal. 55 U^ ee h Indie-rubber, tine ee per 
а и le ee ve рет gal. 6 ee € Iron, Charcoal Sheets ee ee por 
в phate..  ..  .. per 226 10 496 10 ee 6 „ Pig warrants) per 
au Nitrate .. oe oo pe bon = = ee : " Forgings, асосга osise per 
в ^ Peroride .. . * Per den ami 437 10 $s ( " Wie galvanised Ho. 8.. ber 
aN 1 090 % at per gal. a8 nd с Lead, Bngiish Ingot өө eo per 
be O „ „„ per gal. 8/0 oe f n oo o. DOr 
a Potash, oe рет lb. 93. Y m Manganin Wire No. 9. per 
8 » Oaustic ЫА) ee per ton ee g Mercury ee ее ee .. por boti 
a „„ рет ton a 496 18 4 Mica (in original cases), mall per Ib. 
а Bulphate of Magnesia ..  .. Per ton aie 441. i 1 = е iege per ib: 
Sulphur, Bublimed Flowers .. per den 46 4% аз Phosphor Bronze plain castings Ib. 
= " ў ee mo and са ma ar 5, : prd рата стои р E 
а Sod, Caustic (white 10%) <; person | 41915 | 41015 m рат .. 0. . pers. 
& „ Ores .. .. . per ten 58 58 uu 1 eo per lb. 
& „„ Biobromate, casks .. рег}. 84. 834. ; Steel, Magnet, acc'd'g to р. ton 
METALS. &o. € Besel, Magnet, in bars .. ec 
Aluminium Wire, in ton lots.. per ten 429 вем га о Tin, block .. .. .. .. porton 4 
„іп ton lots.. per ton 48191 4191 a f „ fol .. 8 „ perib. 
р Bebbltt's metal oo _ ee per ton | £80to £150 | £80 to 2 ; a wire Nos. 1 016 ..  .. рег}. 
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ELECTRIC WIRING DISCUSSION IN 
GLASGOW. 


Оов readers will remember that in our iesus of March 16th, 1900, 
we reviewed a paper on The Electric Wiring of Baildings," read by 
Mr. W. A. Ohamen, of Glasgow, before the Scottish Iastitution of 
Engineers and Shipbuilders. 

From the extent and practical nature of the discussion which bas 
followed this psper, it is evident that there was no need for Mr. 
Obamen to make apology for bringing this subject before the Institu- 
tion. Uader present conditions this wiring question is always before 
us, at least in fact, if not in name, and there are many who maintain 
that the electrical industry of this country 
and really progressive 
treated only in discussion, have found effective and practical settle- 


61! in е ongina] paoar 

. Ohamen, after referring to the inefficiency of wood casing, which. 
has hitherto been s0 y used, noted the steady increase of 
alternative methods, either in the form of pipe or conduit, or lead- 
ororen da systems, as at the moment most seriously competing for 
recognition. 

Аз an engineer, he seemed naturally to favour some form of conduit 
system as providing the best mechanical protection, and which would 
be installed upon uniform and workmanlike lines. For this reason he 
did not expend too much praise on the less mechanical systeme, on 
lead compo. piping, or on those lead-covered wiring systems where the 
insula ion employed on the wires is hygroscopic, and must for its 
eee the intactness of a frail metallic 

athing. 


hing 
git electrically to a water-pipe at its entrance to the 
bailding. Oa the other hand, he stated in the paper that the present 
у 
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“tubes” or akelpe used in connection with cast-iron janction 
boxes, and fitted with sockete, the joints of which, however, were not 
screwed or fixed in any way, except by a sliding-in action—a means 

7 gaining favour at the moment by reason of its apparently 
— dingy т careless workmanship oftentimes resulted in the 


side, imperfectly reamed pipes caused 
to the insulation on the wires, and “ hs? and faults 
. improvement could be 

ow 
effecting а compromise between the tree” and “ distribu- 


spent g 
que And that the oost of voi work might be reduced io this 
direction by better design, even if using ve material. 
His d ры гана о eMe 


throughout to the water piping, and this brought up the question of 
“earthing,” fo 


A8 а conductor as well as a protector. 
Taking houses as they found them to-day, in the majority of cases 


gas was already installed, and conditions were such that the elec- 
rical conductors Ьай to ba laid near them. With work being done 
under present conditions, they could not reduce the cost of wiring or 
the labour. With a change in the present regulations, there 
would be no need to place two wires in the pipe, and he maintaioed 
that an internally insulated pipe was the only form of electric piping 
to adopt, a wire inside forming the positive and the armouring of the 
pipe the negative or return conductor. By the general adoption of a 
correct principle of “ earthing ” the cost of wiring could be reduced 
and the work done well and satisfactorily from tho first, with consc- 
quent extension of the many applications of electricity. 

Mr. H. A. Mavon followed in still more vigorous terms, stating 
that be was strongly in opposition to Mr. Obamen's point that the 
present Board of Trade rules were beyond the scope of the discus- 
sion. Не thought that Mr. Ohamen really understood the whole 
question, and had brought the paper before the Iastitation with an 
excellent object—namely, to try and stem the present tide of bad 
workmanship—and that this was the matter with which the Board 
of Trade should have nothing to do, as their interference would 


oard of Trade regulations, he pointed ont exactly what was occurring 
in Glasgow at the moment, when they were arranging two electric 
stations, one for lighting and the other for tramways. Taere was to 
be no breach of Board of Trade regulations if the power station 
supplied lights everywhere over ita system with earthed connections 
at all points of the distribution, and the lighting station itself could 
take an eartked connection from the tramway station, which had its 
return earthed at every point, and yet the householder who took his 
lights from the lighting station was not allowed under present regula- 
tions to make an earthed connection at his house. He thought Mr. 
Ohamen's paper 


economically. He керо the arguments and conclusions of the 
paper, bat thought that Mr. Ohamen should not bind himself as sup- 
porting the Board of Trade As an eleotrical engineer, 
and taking his own rick in the matter, he considered tant he 
shoald be allowed to wire his house in a safe and mechanical 
manner acoording to his own ideas, and that the Board of Trade 
should not object to his earthing one side of the system when, 
from the householder's point of view, it could be proved that it was 
a right and safe thing todo. He instanced several cases of isolated 
te where the buildings bad been wired by concentric earthed con- 
actors in direct contravention to the ordinary fire ссе and other 
had resulted in the 


Lightly insulated conductors suspended on small porcelain ооп. 


be carried out so that it made quite as good a jub as woodcasing 
tion--sitmate not very far from the meeting room—and 
which it had been thought proper to avoid adhesion to fire office 


with trade. He found lead-covered wires satisfactory in ship work, 
and preferred single wirmg to double, although he was aware that 
tois construction was поё approved by everybody. Ia his case, he 
thought the less wires, the less risk, and with double wiring there 
was a chance of either wire going to earth without one’s knowing it at 
once. He thought a combination of the “tree” and the “ distri- 
bation board” system, such as suggested by Mr. Ohamen, might be 
ado on board sbip with advantage. Tae real difficulty of snip 


was the continual presence of moisture in the shape of salt - 


water, but his experience showed a wonderful freedom from accidents. 
He objected to iron pipes, аз he found that the pipes were water- 
traps, and were not so fiexible under the particular conditions as 
lead-covered wires. 

Mr. W. В. Sarnas considered that the main point appeared to 
him to be the question of workmanship, as well as the provision of 
suitably designed material. He was sorry to ssy that he thought 
that to-day workmanship in electric wiring was behind the standard 
usual for workmanship in any other branch of trade. In respect to 
VVV 
present electrolytic difficulty now that higher pressure and 
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current for the same amount of electrical energy was being used, 
since three-wire systems were now being almost universally adopted 
for oontinuows current, and the only current circulating in the 
earthed part of the system was balancing current. Further, the 
more nearly perfect the balancing, the less current circulated in the 
middle wire. He disagreed on the question of “bunching,” for 
whereas Mr. Ohamen considered bunching was dangerous, he (Mr. 
Sayers) preferred to call it sub-division, and thought that benching 
to some extent was desirable for practical reasons, for the larger the 
cable the greater the amoant of power present for destructive purposes, 
whilst the chance of damsge occurring to a group of bunched wires 
was remote. To bunching some limit should be assigned. He 

ted out to Mr. Bathurst that a system of the kind he had 
described with a bare conductor, might rapidly go wrong if water 
got into it, as the salt of copper or iron might attack both conductor 
and insulation, and he asked how this system could be made water- 
tight. (Tbis point was answered later.) 

Mr. E. Ововав Tipp stated that he bad devoted considerable 
attention to wiring on shipboard, and thought that it might be taken 
for granted that (excepting where Board of Trade regulations had to 
be considered) what was good enough for ship work should be good 
enough for land work, although the converse might by no means be 
the case. He pointed cut that whilst on ship work, with its com- 
paratively short runs and densely clustered lamp points, the entire 
absence of joints of any kind in the wiring was advisable and a pos- 
sible condition, it was not one that was so readily attained in land 
installations. Of the three systems now commonly in use—wires in 
wood casing, wires in lead casing, and wires in steel or iron casin 
he could not understand why electrical engineers had put up with 
the former so long. He thought that wood casing should be 
abolished, except when used ply as covering for ornamental 
p He thought Mr. Ohamen was correct in his condemnation 
of use of thin iron skelps, for even when put up in the most 
workmanlike manner, they could not in the шере be electrically 
continnous even if they were so 5 ey were not water- 
tight, and in the second place they gave са! protection only so 
long as the “seam” was placed so that nails, &c., did not enter it. 
Much as he objected to wood casing, he would, however, sooner risk 
an electrical fire with that system than a gas fire caused electrically 
by a ее metal sheathing system. Ho feared that there 
was a that the average British workman would make any joints 
on an iron pipe system imperfectly, electrically, and asked what was 
the advantage of a pipe system of running wires? When the idea 
was introduced it was with the provision of junction boxes, 
so that any length of dama wire peas be drawn ont and 
replaced. He suggested that this might be good theory, 


гав pus ractice showed “accessibility” to bs more or less 


ting material fitting the metal cases, eliminated to a large 
extent the danger of careless or incompetent workmen. He did not 
agree with Mr. Mavor in respect to earthing the middle wire all over 
the system, and did not thinkthe Board of Trade would incline to 
his views ор acooun* of the e ffeot of the electrolytic action on gas and 
water-pipes that was so likely to occur with such procedure, He 
ful supported tbe contention that it was better to have an 
immediate breakdown and the lights out, rather than an incipient 
electrical fire whilst the lights were kept going, and emphasised the 
fact that however carefully fuses were arranged, they were powerless 
to prevent electrical fire happening through a high-resistance fault. 

. GEORGE A. OLARK thought at present there were only two 
systems which demanded serious consideration. First, that in which 
iron tubes (insulated or not internally) were used, the various lengths 
being screwed into special janction boxes, &c.; and second, the lead- 
covered twin-wire syetem, in which special joint boxes were 
employed. The objections he saw to the first were, internal con- 
densation or sweating, .possible damaga to cables when drawing 
in, and imperfect continuity of the metal sheathing. In this latter 
case, he instanced the difficulty experienced in obtaining metallic 
continuity in a tramway system. He thought that the conduiting of 
an old building meant an abnormal amount of cutting away, and 
that it was difficult to conceal the tubes and boxes, and suggested 


the possibility of its encouraging bad work, because dishonest con- 


tractors migbt join on insíde the twbe lengths of wire of inferior 
quality or smaller is?, whilst examination could not be made without 
difficulty. The only objection against lead-covered wires wae their 
liability to injury from nails, which he thought was grossly 
exaggerated. e thought Mr. Mavor, as a large user of lead-covered 
wires, could give suggestions on this point, and pointed out that 


thousands of miles of lead gas-pipes were in daily use in Glagow 
and it was not the custom of the citizens to drive nails at randon 
into the walls of their houses and offices; that elec:rical enginsen 
invented difficulties which were really non-existent, aud then com. 
plained that their efforts to overcome them resulted in their being 
unable to cope in price with gae-piping. He also thought that ing 
twin-wire system the chance of damaging one conductor without 
damaging the other was very remote, and that if not quite so remote 
as in the case of a concentric cable, a short circuit and not 4 
must occur in the event of nails being driven into the kai. 
In the case of damage from nails it was a simple matter to pau the 
cable through a short length of iron barrel where it was exposed to 
the danger. Mr. Bathurst had suggested that lead sheathing of cables 
decayed when laid in plaster, but this was another iastance of what 
he considered a difficulty specially manufactured for the benefit of 
the electrical contractor, and he offered an opportunity of examinis 
gas and water-piping (? lead or compo.) which had been in use for 0 
in plaster where the iron tub» would have become “ red ozide.” 
10 was well known that in many places lead was the only metal w- 
affected by destructive fumes. He thought the metallic continuity 
of lead-covered systems could be obtained by soldering the joists 
“throughout, and the cables were not liable to injury аз in the case d 
wires drawn into tubes. There was no internal condensation, юй 
old buildings could be wired with a minimum of cutting away, and in 
тазу cases with none; the eables were easily concealed, addition! 
lamps were easily attached, joints were made in a manner mor 
reliable, careless or improper work was readily noticed, the job тм 
neat, and the first cost moderate. 

Mr. J. М. Munro thought that no apology was needed for Mr. 
Chamen’s practical and usefal paper, and the reason why wiring cx 
tractors had not worked out the standardised parts of a satisfactory 
wiring system, was probably because the local contractor was bam- 
pered by the brilliant galaxy of local electrical engineers, not to 
speak of local Corporation electricians. The wiring contractor wu 
not free to use his own system, and in order to meet competition 
under the prevalent fetish of competitive estimate, the tenderer ты 
forced to curtail the time that should be spent on installing the 
work. The firm which unluckily under-estimated it generally got the 
work; the tromble was over-eagerness of competition. The wont 
рее system fitted by capable workmen with a reasonable time to 

the work in was safer than the best system fitted under the condi- 
tions too often prevailing. Mr. Obamen might search for a perfect 

m of wiring, but the British workman could still make or marit. 

he qualities for a perfect system had been clearly stated, bat ii 
must be cheap enough to foster demand. The station engineer ооз 
not gauge the insulating condition of his mains if the outers of tès 
consumers were full of leaks to earth, all, perhaps, individaally too 
smali to melt the controlling fases, and recurring too often to be con- 
trolled by periodical tests. Не, as a contractor, would welcome 
increased strirgency of Oorporation rules as tending to raise the levei 
of work, and contractors could desire nothing better than that civic 
electricians should, after discussion with the trade, select one or two 
systems and lay down stringent specifications to which all mut 


conform. 
Mr. Ватвоввт (answering the points put to him) replied to Mr. 
Bayers's question, that he did not see why it was more diffcalt to 
an air and water tight electric pipe system, when properly 
esigned material was used and screwed joints were made, thas it 
was to instal an iron pipe system. His. (Mr. Batharst’s) experience 
with а bare copper wire inside steel armoured insulatiog conduits 
showed that if water was collected inside the 
ofany current leaking between the inner 
was to dry out the moisture, but failing this, the баа] result was г 
short circuit, which immediately blew the. circuit fuse. Та other 
words, slight trouble removed itself automatically, but the conti 
blowing of a fuse indicated serious trouble, which had to be attended 
to. The insulating lining adopted was resilient, and it was 
that after the end of che condnit had apparently been trimmed мам 
with the tools provided, the lining still tended to protrude, so that if 
two pipes were screwed up end to end iato a socket, there was а tet- 
dency to form an inside seal in addition to the protection afforded by 
the iron socket from the outside. A simple test apparatus had besa 
designed, so that the workman could from the дей sction of a galvato- 
meter note whether the joint was a good one electrically, and exper 
ence showed that if electrically correct, mechanical perfection n. 
lowed naturally. He maintained his statement that time woul 
show that insulation applied in а “ tube form would be found to 
have many practical advantages. For instance, in the case of p 
being changed, the loose inuer copper condector could be burnt с 
without destroying the surrounding insulation, whilst any Hi 
heating trouble arising from overloading would be indicated by smoke 
or smell without necessarily serious damage. 

On the discussion being resumed on March 20th, 1900,— 

Mr. W. M'WEIBTEB referred to the peculiar nature of rubber, az 
the liability of all insulating material to perish, and thought 1 
suggestion to use lead - covered wires a good опе. He preferred 
instal wires as much as possible on the surface, as new plas:er с 11 
affect the lead covering and caused trouble. Referring to nowel 1 
tu bes, or skelps, he thought that system would be an excellent ons юе 
a joiner could ba prevented from putting nails through the tabe, 
he had come to the conclusion that a joiner could drive nails thr Г 
ith of an inch steel plate, so that the resistance of Аһ of an шо 
metal was of no use. The main point was that the work s 
properly fitted up and carried out, and whilst several в 


' deplored the skill of the British workman, he thought that 0и 


i d 
masters and engineers were alone to blame. The oid system 
apprenticeship had died out, во that men presented themselves who 
were in gross ignorance of the work entrusted to them. He 00 
sidered there was a growing need for certification of properly ЧЧ 
workmen. He thought that if there was any profession ш 
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country which had cause to bless or ban" the Board of Trade, it was 
the electrical engineers, who were narsed not only by the Board of 
Trade, but also by the fire offices, the manici eet Ai and last, but 
not least, the consulting engineer. 

Mr. 8. Mavor defended Mr. Ohamen, and showed that as a Oor- 
poration engineer, he contrasted fayourably with corporation engineers 
elsewhere. In Manchester, for instance, the en had taken it 
upon himself to specify what apparatus should be used in the con- 
sumers’ houses. As regards the question of workminship, he did not 
think wiring required skilled tradesmen, except in respect to joinere' 
work. The material was obtained from the suppliers, and had only 
to be put in place, and any intelligent man, after six months’ train- 
ing, Шо һе соро ебет шеке Роя a thought түтө was ч 
necessity for stringent on е progress work, 
and that this should be looked after by the insurance companies, as 
they really bore the risk. The question of standardising the systems 
was an important one, and had not yet had sufficient attention. 

Prof. A. JaMIESON said, in reference to Mr. Denny's :omarks upon 
early ship lighting, that he had acted as the consalting engineer, and 
that extra care had been taken in fitting, and only the best class of 
insulating material used throughout, and that these were the earliest 
examples of the single-wire system, the ship's plates being used as the 
return path for the current. He agreed with the remarks as to the 
present-day wireman and the causes of slip-shod work. Whilst he 
sympathised with the Board of Trade rules, when they were firat 
drawn up, he thought that these rules could now ssfely be modified 
so аз to include the earthed-return systems which had been advo- 


Mr. James DBwaB, during his 14 or 15 years’ experience, had 
advised architecte to make provision in buildings for electric wiring. 
The best workmen cald not do the best work on a finished building 
unless due provieion had been made. He thought mechanical pro- 
tection for the wires was & very important point, but his experience 
was that the interior of the tabe was a more important matter than 
the exterior, and he had never found ordinary iton piping absolutely 
free from defects inside. A grievous error in the standardisation of 
fittings was the smallness of the present bayonet socket holder. He 
thought that whilst the engines, dynamos, switchboard, and other 
parte of an installation might r.quire 5 per cent., the wiring had to 
rec: ive 50 per cent. of the contractor's time and ability, as, in his 

‚іп 99 of every 100 installations which came under his 
observation, he found a failure ia the wiriag. 

Mr. Sayers pointed out that Mr. Ohamen had recently formulated 
a rule that tubes contajning electrical conductors were not to be put 
in contact with or near gas- pipes, and thought there would ba 
difficulty in затова ralecarried ont, because no one could pore 
the gasfitter coming afterwards to fit gas stoves or something, or 
prevent him placing his pipes in contact with electrical tubing. Oa 
the other hand, he thought it a wise and proper provision that the 
electrical tubes should be made conducting throaghout either by 
means of proper couplings or copper wire. 

Mr. A. В. Braaakr pointed out that a new building in bis own 
works had recently been lit by electricity, and not long after a serious 
escape of gas took place; examination showed that in some part 
of the building a nail had been driven into contact with the electric 
wires, and that a soft gas pipe had asa consequence become melted. 

Mr. Onaman, in reply, defended the Board of Trade by stating that 
they received so many recommendations and representations, that 
the main result was bewilderment. Mr.Tidd had raised the question 
of electrolysis, but he thought that many membsrs of the Institution 
saw that the three-wire system offered, perhaps, the best safeguard, 
if the Board of Trade would allow them to earth, not at one point 
only, but also at the feeding points. Before this departure of usin 
con wiring in houses with the outer conductor uninsula 
was followed, however, & proper balance of the loads on two sides cf 
the system was desirable. pointed out that the condensation in 
and ing of iron pipes might prove a difficulty, but it would 
seem possible to overcome this. He questioned the relevancy of Mr. 
Clark's comparison between the imperfect contact occurring between 
mil ends and fish plates, aud the kind of contact it was possible to 
maintain with a good tight-fitting ecrewed joint. He questi ned 
the “ bunching” suggestions of Mr. Ssyers, and thought the idea of 
Using many small wires in one group led to the ы мыр that the 
Could be treated like so many bell or telephone wires. He pointe 
out that the great objection to wood casing was that any place might 
become damp at some time or another. He thought the corrosion 
of the lead sheathing of house wires should not be attributed solely 
to the action of the plaster, but that it b:came electrically charged 

end connections, and that the current traversing it caused 
electrolytic action. In Glasgow he had taken а new departure in 
respect to three-wire continuous current supply by ueing three-wire 
ener eis cable, arranging the earthed or neutral conductors onteide 

6 others, and next to the lead sheathing, so that the sheathing 

at the same potential as the earth, no electrolytic action was 

bal dle. The end connections still had to be looked after. He had 
bat some cases of fusion of the lead covering by its getting “‘allve,” 
Minds Was very different to elco'rolysis. Although he had spoken 
erently of the Simplex tube system, he had since writing the 

Paper been asked to see an installation carried ont with this kind of 
ae and he was astonished to find how well it could be done. Some 
designed T8 used this material withomt the elbows or joint boxes 
ware for use with it, and he had found places where two tubes 
Ha wicht together at right angles to each other, and mitred off. 
Wished it to be understood that the five or six cases of fire that 
abominst ere within & short time in Glasgow, were owing to the 
should ble way in which the work was carried out by men who 
tee ie. hawe been allowed to touch anything electrical. Ia 
S the emcouragement of gasfitters, he thought that those be 
tolder an creas knew their business, and could handle compo, tubes, 
' and blow-pipes in а w manner. He thought the 


gasfitter would provide a better stamp of man than the electric bell- 
hanger. Knowing the way in which certain buildings had been 
wired, he had tried to call the attention of a fire insurance secretary 
to the matter, but the only result achieved was a letter thanking him 
for his interest in the matter, and hoping that be would succeed in 
getting things better than they were. Не was afraid that it was the 
коо managers rather than the fire office inspectors who required 
Vice. 


A DIRECT READING POTENTIOMETER. 


Tau. wide-spread use of the potentiometer method of measurement 
bas caused great attention to be directed by instrament makers to the 


Fig. 1. 


construction of apparatus, by means of which accurate and reliable 
results can be obtained with the minimum of calculation and com- 


plexity. 

One of the latest devices of this nature is that made by Messrs. 
Elliott Bros., which we illustrate, and which represents the result of 
patient improvements in extending overa long period. The 
chief points almed at in this instrument are the quality of direct 


F G F. G Fe 6 

| ИП — 4 Á 
Ди! б 
ан] 


—— rte el 


кта. 2. 


reading, and the substitution of a short length of slide wire, practi- 
cally answering the purpose of а vernier, for the long wire originally 


in vogue. 

The general arrangement of the potentiometer is shown by the 
photograph, fig. 1, and the di „ fig. 2. The instrument occupies 
a e 14 inches square in plan, and is 3 inches deep overall. 

eferring to fig. 2, the resistance wire, B B R, which forms the 
essence of the apparatus, is divided up into 14) sections, with a corre- 
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sponding number of contact studs concealed within the case. An 
sdditional section, placed outside the case, consists of a carefully 
drawn slide wire, м x, equal in resistance to any one of the others. 
This is stretched round a curved segment, and is »sed in conjunction 
with a radial contact, т, and a scale divided into 100 parts, for 
the determination of fractional parte of a section. Thus the com- 
bination is equivalent to a slide wire divided into 15,000 parts about 
1 mm. іп length. Adjustable resistances of overlapping ranges, O, P, 
and Q, are inserted in series with the potentiometer wire aud the 
storsge cell which is connected with the terminals, a and B, while a 
fuse, o, protects the wire from injury by the accidental application of 
cessive pressure. These V 


key, x. is also connected; the other permanent 

the sliding contact, J, and the bar, E, while the 
other bar 1 is joined to the sliding contact L, which is provided with 
an open-circuit key, w. The bare н and 1 oan be connected with any 
of the six pairs of terminale F, d, &c., seen along the top of the 
instrument, by means of a sliding switob, v. 

It will be noticed in fig. 1 that the numbers indicating the po 
of the slider, 3, on the potentiometer wire are arranged round the edge 
of a large circular disc, which 1 beyond the sides of the case 
sufficiently far to be essily handled; the rim of the diso is serrated, 
and gears with a device which enseres that the slider shall stop 
definitely on one or other contact stud, when the 5 
number is visible at the window close to the divided 
making а reading, the number exposed at the window is noted, 
followed by the position of the pointer on the divided scale. Thus, 
suppose the number to te 70, and the pointer to stand at 23 on the 
scale, when the usual balance bas been established; then the corre- 
sponding reading is 7,023, and if the resistances, o P O. have been 
adjusted so that a reading of 10,000 represents 1 volt, the P.D. under 
test is 07023 volt. The process of making observations is thus 
extremely simple and direct, all the figures to be noted being 
brought together and clearly indicated, while for measurements 
- requiring only a moderate approximation to accuracy, the numbers 
on the disc шау alone be used, and the finer readings on the slide 
wire dispensed with. 

By means of the usual divided resistance box, pressures up to 600 
volts can be accurately measured with the instrument; to prevent 
danger to the 


STEAM ENGINE THEORY AND PRAOTICE. 


In pursuit of its favourite theme, the mystery of the steam engine, 
the Engineer complains because theory plays so small a part in 
the design of steam engines. Unfortunately our contemporary 
takes an exosedingly narrow view of theory, and appears even to 
place the facts of cylinder condensation outside the scope of any 
theoretical investigation. To be a theorist on the steam engine one 
must evidently confine oneself to the thermo-dynamic formuls for 
adiabatic cylinders. The trouble with our ерип theory of 
the theory of the steam engine is that it is insufficient, and is not 
based on even the knowledge that is possessed. How else can be ex- 
plained this pasesge, ' Why it is that the amount of initial condensa- 
tion in cylinders, other things being equal, is never the same in two 
engines.” Now, we entirely deny the truth of this кошу coarse 
atsumption. Other things being equal the two engines would possess 
exactly the same amount of initial condensation. The trouble is that 


the same moment out of the same ladle in equally dried moulds made 
by the same man, and they must be bored out with tools of equal 
8 es, and fitted with covers and pistons made in a manner 
similar to the cylinders. And when all this is done there will still 
be differences of surface texture, and the bebaviour will differ when 
under steam. No practical man expects to obtain equal results from 


practical man’s theory 
it 1t does not m' asure, all the factors of which he is aware, 
none of them does he place so much weight as upon those of internal 


E 
4: 


pressure 
absolute. Make the clearance the least possible; do nct exhaust 
though the admission Secure a reasonably sharp out- (ff; 
adopt a boiler pressure of 160 lbs. or thereabouts, and remember that 
no economy is possible unless the engine is provided with dry, clean, 
‘lively steam.’ 
The eras | are very well so far as they go, but they do not go 
far enough, they fail 
namely, that the interior 


be much batter than existing gears. 

As regards cylinder condensation an attempt was made by the late 
О. A. Smith to determine an approximate rule for the amount of 
steam condensed. Не found that about 3j lbs. per boar were 
condensed per foot of piston diameter per degree of difference of 
temperature, Fahrenheit, in the cylinder. 8 
large number of engines and varying c but had 
no reference to any observed differences of internal areas, or 
surface finish. Examined in this way Hirn’s engine only showed 
one-half of what other engines showed, and this was attributed 
by Smith to the small clearance of Hirn's engine, though, if the 
interior surfaces were small in ares and ht i¢ seems probable 
that these would be factors of greater t than the volums 
of the clearance, which does not a£ first sight ap to he mach 
concerned in the phenomenon of condensation. The whole subject 
of steam engine economy is wrapped up in the one item of attendances. 
It is of very little use laying down boilers to carry pressures of 
150 lbs. unless the attention all round is equal to it. Yet how 
rarely is such attendance given. The one item that is always with 
us is the atmospheric ure, and іп а condensing plant it is this 
item that is so s o engineer shosld begin to be 
satisfied until he can show a steady vacaem of 26 inches, and 


| 
| 


experienca proves that 28 inches can be obtained 

some hundreds of feet above the sea. But such results can only 

f the same packing for lo be 9 шг" 

use о same w pressure giacds as is found necessary 

pen resenre glands. The great cause of loss is the invisibility 
not 


Ёғ 


h 
corresponding results, while te ae 
modern steam plant are d 
years ago. 


inferior to the practice of 30 


FIRE AND ITS PREVENTION. 


CABADA—healthiest and oomeliest daughter in the great I 
family circle—has found a deeper place in the affections 
Motherland of late. Boer threatened Briton, and the hardy 
Oanadian soil came forth in the spirit of their race to wield their 
weapons in the defence of right and reason, and to vindicate the 
freedom of colonialism. We were not slow to appreciate the value 
of their sacrifice, to praise their valour, to applaud their victories. 
With their aid, and that of the other Oolonies who ha 

lent their help—we are going on conquering and to conquer. 
now while the pestilence of war still 
the battlefield with unsheathed в the 
visited the home itself, and left it desolate, and Ottawa's thoussads 
wring their bands in abject misery. Is it surprising that from 
Motherland there rises one of 
from thoss with ready hearts 
needy ? 

Though there is much to do with 
famine funds, the interests of the 18,000 homeless ones will not be 
will be immediate and sincere. One 


В 
"i 


poopie. Fihte s of horror will be вау remembered 
y b y 4:h is the date of ite anniversary. Bat 
555 terrible disaster 
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measures, as distinguished from the extinction of fires; to use its 
influence in every direction towards minimising the possibilities and 
dangers of fire, to bring together those scientifically interested in the 
subj-ct, and to arrange periodical meetings for the purpose of 
discussing prsctical q cestions bearing on the same. Two volumes of 
ite proceedings come to hand at an opportune moment. They are 
edited by that well-known architect, Mr. Edwin О. Sachs, the chairman 
of the executive, and a cursory glance through their contents impresees 
us with their remarkable value to all who are anxious to prevent 
or stay the of fire in their own premises, or to belp in 
the efforts which are being made to discover the fire-resisting qualities 
of building and other materials. 

Во many things are dubbed “ fireproof” by their makers, when 
their fire-resietiog qualities are under some conditions little greater 
than that of matchboarding, that it is im t to have some 
influential and independent body of experts with reliable data at 
command who are able ор К Approve: to that which is 


proceedings now before us contain such matters 
as the following:—Fire tests with un columns; the e ffect 
of fire (at Pittsburg); a description of the testing station of the 
British Fire Prevention Committee ; fire teste with floors (Expanded 
Metal Company): an interesting paper by Mr. О. Е. Goad on “Ооп. 
flagrations during the last 10 years,” with maps, &o. ; fire tests with 
floors (wood joists filled in with concrete); the tall building under 
test of fire; fire tests with floors (solid wood beams) ; fire teste with 
Asbestos and Asbestic Company); fire tests with glass 

(Lrexfer prisms). 


Volume III. contains notes on “fire test with floors (steel joists 
filled in with concrete-on corrugated iron, with a sospendod ceiling) ; 
fire tests with partitions (lath and plaster partition, bricked nogged 
partition); fire teste with floors (Columbian fireproofing); fire teste 
with doors (teak and pine); ditto (wood covered with tinned steel 


1, Waterloo Place, Pall Mall, 
B.W., and the assistant secretary is Mr. Н. В. Taylor, who will doubt- 
ene ee further particulars to those of our 
who desirous of assisting in the objects of this excellent institu- 
tion by becoming members. 


.OURRENT SPECIFICATIONS. 


VIL—RHYL ELEOTRIO LIGHTING. 


SUMMARY. 

Plant Required.—Oomplete equipment for electric lighting 
scheme, divided into seven sections, viz. (a) boiler house 
plant; (5) engine house plant; (c) switchboard, &c.; (d) 
mains and underground work; (6) meters; (/) accumu- 
lators ; (g) crane. 

Type and Size of Boiler.—One boiler of straight water- 


tube or economic type to evaporate 5,000 Ibs. of water per 


hour, 160 Ibs. pressure fitted with superheater. 

Type of Generating Plant.—Three triple expansion 
engines, preferably three-crank direct coupled to direct 
current dynamos, 

ae Specified.—Not to exceed 450 revolutions per 
minu 

Output of Engines.—Each to easily drive at full load a 
125-Kw. dynamo when supplied with steam at 135 Ibs. square 
inch pressure. Condensing arrangements to be added later. 

of Dynamos.—Dynamos to be shunt, wound to give 
125 Kw. at 500 volta at normal speed, and to be suitable for 
traction work. 

Alternative Offer.—In place of one of above steam 
aynam one capable of developing 90 Kw. as normal full 


Suwitchboard.—To be suitable for а three-wire direct 
current station, having provision for accumulators, aro 
lighting circuits, feeder circuite, and в traction panel. 

Method of Insulation for Cables.—Cables to be insulated 
with specially prepared paper, or other approved material, 
but not india - rubber, to be lead-covered, and where laid direct 
in ground, steel armoured ; in other cases to be laid in solid 
bitamen in timber bs. 

Capacity of Cells—860 ampere-hours at nine hour 

terminal voltage under these conditions, 


rate, tern 
500 volta. . Emergency discharge, 200 amperes for one hour. 


Crane.—To lift 5 tons, and have span of about 26 feet. 

Specified Dates of Completion.—Orane in four months from 
date of order ; mains and meters in five months; rest of work 
in six months. | 

Penalty for Late Delivery.— One per cent. of gross con- 
tract sum per week. 

Stipulations as to Wages Paid to Workmen.—None. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Ar bitration.—U neatisfactory, see below. 

Date for Receipt of Tenders.—May 14tb, 1900. 


This specification is issued in the joint names of Mr. W. Н. 
Trentham, of Westminster, and Mr. G. R. Peers, of Man- 
chester. The generating station will be worked in con- 
junction with a dust destructor plant, hence the inclusion of 
ошу one boiler. 

t is stated that the steam dynamos will be used alter- 
nately for lighting and traction purposes, and in the switch- 
board portion a traction panel is specified, bat contrary to 
usual practice, the dynamos are only required to be shunt 
wound for 500 volta at full load, and no mention is made of 
a Board of Trade recording and testing panel. 

Tenderers should note that they must provide foundations 


-for the steam dynamos, and the brickwork setting and part 


of the foundations, and flue for the boiler. 

A gix-hour full load teat of the seta will be made at maker’s 
works; the combined efficiency at full load must be at least 
84 per cent., and steam consumption guarantees are to be 
given when tendering for various loads. 

In several directions there are evidences that the consulting 
engineers have endeavoured to meet tenderers’ wishes, the 
following clause in the general conditions rendering it pos- 
sible to submit alternative proposals to the specified require- 
mente, though for comparative purposes a prioe must be 
given for the work in accordance with the specification. 

The lith hed accom this specification shows the 
general акышы Me age ig lg those HE 
are at liberty to any such alterations as may be deem 
advisable to them, bat the price quoted is to cover the arrangement 
as set forth in plan A. 

Clause 18 relating to engineer’s superintendence of the 
work in its present form is not satisfactory, it reads :— 

All works to be carried out under the direction, control, and to the 
entire satisfaction of the engineers in every respect ; but the contractor 
shall set out the work at his own expense, and be responsible generally 
for the same, and no plea or claim as to the acts, order, or general 
supervision of the engineers will be admitted in justification of any error 
of construction or fixing. 

Even consulting engineers are human, and consequently 
may err. If the work is literally to be carried out under their 
direction and control in every respect” they ought, if 
mistakes do occur, to be ready to take their share of blame. 
Whoever takes control ought to take responsibility. 

We note that in the clause dealing with date of completion, 
provision is made for the engineers if they wish, to grant 
extensions of time for various causes among which we find 
strikes, unavoidable accidents to machinery causing delay in 
the supply of materials to the contractor, “or other cause 
beyond the reasonable control of the contractor.” In view 
of the great difficulties existing at the present time in 
obtaining early deliveries of plant, and the reluctance of 
manufacturers of raw materials to place themselves under 

ty, we hope that if neoessary a liberal construction will 
t on these saving clauses. 

The clause relating to penalty for delay is open to the 
same objection as that stated in our recent remarks upon 
the Dartford specification. The sum per week is to be cal- 
culated on the gross sum of the contract, not on the total 
of each individual section. This is decidedly unfair to the 
tenderer. He has to give separate figures for each section 
he tenders for, and at the time he decides upon his prices he 
cannot tell whether in case of late delivery on that parti- 
cular section he may be called upon to pay 1 per cent. per 
week on the value of that section, or if he has been sucoess- 
ful in obtaining the order for the whole contract on the total 
of his offers for the seven separate sections. The clause 
reads thus :— 

Should the contractor fail to complete the works by the date 
herein stated or by such date or dates as may be eubstituted by the 
engineers, he shall be liable to pay to the Council, as and for agreed 
di damage, £1 pir centum of the gross sum payable to him 
ander his contract for each and every week which may have elapsed 
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between the appointed time and the actual time of completion here - 


inbefore mentioned and provided for, and the Oouacil shall be 


entitled to deduct these damages from any moneys in ita hands due 
or to become due to the contractor hereunder. 

In several recent specifications we have had occasion to 
criticise the wording of the clause relating to maintenance ; 
the present case is one where we have only commendation for 
the fair manner in which the requirements are stated. The 
clause reads :— 

The contractor shall bs responsible, until the final payment be 
made, for any defects arising from bad materials, design or work- 
manship in his plant or works, and until the whole of the retention 
money ba paid, he sball have the right of entry by himself or his 
representatives at all reasonable working hours, into the electricity 
works for the purposes of inspecting the working of the plant. 

We advise tenderers to take exception to the arbitration 
clause, which in its present form is of little practical value. 
It states :— 

If any dispute or difference [exclusive of all questions within the 
powers of or which are to be determined by the engineers] arise under 
this contract between the Council and the contractor upon any matter 
whatever, such diepste or difference shall be referred to an arbitrator, 


and thie contract shall for such purpose be a submission under the 
“ Arbitration Act, 1899.” 


The objectionable sentence is that enclosed within brackets. 
On examination, it will be found that these exceptions are 
mentioned in Clauses 14 and 24, and that they cover precisely 
those points which are moet likely to be the cause of friction 
between contractor ard engineer. 

Clause 14, in speaking of the duty of the contractor ta 
inform himeelf fally as to the requirements of the contract 
before accepting the contract, says :— 

Should there be any doubt or obscurity as to the meaning cf any 
роп of the specificaticn, plans, or general conditions, firma tender- 

g must set forth the particulars thereof, and submit the same to the 
engineers in order that any such doubt or obscurity шау be removed 
before the acceptance of the contract. Jf any such misunderstanding 
should arise during the progress of the works, the decision of the engineers 
as to the meaning of any dimension, clause, word, sentence or otherwise 
must be taken as final. 

And in Clause 24, dealing with the power of the engineer 
to vary work, it is stated that :— | 

The contractor sball not alter in any way whatsoever any of the 
work, except as directed by the engineers, but the engineers shall 
have full power to alter, amend, omit, or otherwise vary any of the 
works without in any way affecting or vitiating the contract, and the 
contractor shall carry озб such alterations, amendments, omissions, 
or variations, and be bound by the same conditions as though the 
said alterations, amendments, omiesions, or variations occurred in 
the original specification and contract. The difference of cost 
occasioned by such variation shall be ascertained in accordance with 
the schedule of prices, or where such schedule does not apply, /e 
engineers shall determine the amount of such additions or deductions, 
and add to or deduct from the contract price accordingly, and their 
decision shall be accepted by the contractor as final. 

We hope that contractors will take up a firm attitude 
against the tendency to insert limitations to the operation of 
arbitration clauses. To be useful it ought to embrace all 
questions relating to the contract, and if contractors would 
agree to only accept contracts in which unfettered arbitra- 
tion is permitted, there would soon be general agreement as 
to the justice and fairness of such a condition. 

The only other point requiring notice is contained in 
Clause 40, which refers to the contractor’s liability for acci- 
dents. The concluding paragraph reads :— mE 

The responsibility of the contractor under this clause is to be complete 
and absolute, notwithstanding any instructions which may have been 
given him by the engineers, or the absence of any such instructions. 

The remarks made above in reference to Clause 18 apply 
here also. If the contractor has not full control, it is unfair 
to expect him to accept complete responsibility. 


THE WORKMEN’S COMPENSATION AOT. 


A COUNTLESS host of cases have arisen, and continue to 
arise, under this Act. Space would not allow us to do justice 
to the many interesting points which crop up in connection 
with this mazy piece of legislation ; but the somewhat startling 
announcement made by His Honour Jadge Gye in а case of 
which we publish a report in the next column, would appear to 
call for more than a passing notice. It seems that an employer 
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who had prudently entrusted his liabilities under the Ad to 
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the fostering care of an insurance company was mak m 
spondent to proceedings for compensation under the Adin 
the Basingstoke County Court. The insurance company 
were represented by a solicitor who was denied sndience it 
the Court, on the ground that the insurance company had w 
locus stands. This decision will come as a surprise to te 
many employers who have hitherto handed over the risk d 
paying compensation for accident to an insurance oompany 
in the happy belief that the mere payment of a premium 
was thereafter to save them not only from pecuniary loa, 
but from the worry incident upon litigation. 

We are not aware that this curious point has ever wise 
before; it has oertainly never come before the Coar d 
Appeal for consideration; and bearing in mind that all te 
cases hitherto reported have been brought against the en- 
ployer, it is at once apparent that the insurance compania, 
although ibly providing the sinews of war, have pi 
forward the master himself as the person from whom th 
workman may claim compensation. While the propositio 
laid down by His Honour Jadge Gye is novel and startling 
in its character we have no reason to doubt its ашы}. 
Liability is imposed by the Act upon the employer: it is to 
him that the workman will naturally look for compensatica, 
unless by any chance he happens to be familiar with Section 6 
of the Aot, which provides that where the injury for which 
compensation is payable under the Act was caused under 
circumstances as to create a legal liability in some pema 
other than the employer to pay damages in respect thereof, the 
workman may either sue that person at law, or recover coll: 
ү from the employer under ths Act. If Srl egy 

paid under the Act the employer shall be entitled tob 
indemnified by the other person. It is apparent from Ши 
that an insurance company could only be sued at law, ani 
not in accordance with the provisions of the Aot which, и 
is well known, are much more lenient to the employed tha 
the principles of the common law of England. The best wy 
out of the difficulty would seem to be that hitherto adopted 
in the vast majority of cases, namely, the actual defence to 
the action should be conduoted by the master and his solicitor, 
all costs, charges, and expenses, being defrayed by the in- 
surance company. . 


PENFOLD v. TARRANT.—This was an application for compensa 
under the Workmen's Compensation Act. It came on for юш 
before His Honour Judge Gye, sitting at the Basingstoke 
Oourt on April 13th. It appeared that the plaintiff was em 
by Mr. Tarrant as a bricklayer's labonrer, and on September 19th М 
was working on some villas that the defendant was erwting п 
Worting Road, Basingstoke. The main scaffolding was 36 fos 
the ground, and the plaintiff had to carry a plank up a 
ladder. He was carrying the plank in his left hand ырыу» 
rungs of the ladder with his right. At various stages of the ladder 
poles were attached to the rungs in order to secure it, and the oor 
sequence was that I could not grasp those icular т 
bat had to pass them. As he was passing ope of these the wind, 
which was rough at the time, took the plank from his left hand sf 
hitched into one of the ledges. The plaintiff managed to erte 
it, and bad just steadied himself when he came to another of the 


‚ rungs that were tied up, when the plank again caught and he lost hi 


balance, and fell to the ground on some rubble and broke his leg. 

In answer to a question by the Judge, the defendant said thet be 
was personally willing to pay the applicant a reasonable sum by 37 
of compensation, but that the insurance company had take te 
matter out of his hands. | 

In the course of the case Mr. Kingdon (solicitor), who nominal 
appeared for the defendant but in reality for the company, pt? 
to cross-examine the applicant on behalf of the company. ТШ 
learned Judge refused to allow him to do for the following wa 
(1) That the applicant had not claimed compensation from the gl 
rance company; (2) That the insurance company had no place in й 
Workmen’s Compensation Act. He also stated that he was not mt 
ing the point without due consideration, but this was the first opp 
tunity he had had. 

The case was not concladed on April 16th. 


WRAT I8 Serious AND WiLFOL Mrsconpucr? 


Trew v. Ganpy & Sons—This was а case arising más Ue 
Workmen’s Compensation Act, 1897. It came befot® 

Judge Gye on Wednesday, April 18th, at the Win! n 
Court. Trew sought to recover damages from bis emp 
Messrs. Gandy & Sons, а well-koown firm of 000 ploy 
in Winchester, for injuries sustained whilst followiss bit аа 
ment. Trew was working ata hair-carding machine, "ar tbe 
means one of his arms got caught. in the machi T. | to Uh 
injuries inflicted were of such a nature that the IE nb boat 
amputated. It appeared that the applicant had ressnored aid " 
used for fencing the machinery. An application ҮМ 
compensation under the Workmen’s Compensation Act- 


- also 
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Mr. Warner said that Trew's wages had been 14s. a week, and the 
maximum compensation he would be entitled to would be 7s. a week 
for such time as he was wholly or рыу incapacitated. The Act, 
however, seid that if it was proved that the injury to the workman 
was attributable to the wilful and serious misconduct of the work- 


was gn it. Probably it was done to get through more work. 
In rep that 


Trew intentionally amounted to such an act 
that the workman was precluded from claiming. 
Ме. Henry White, solicitor for Mesers. Gandy, argued that it was 
a serious act for Trew to take down the board, because he knew it 
was dangerous to do so. No one but Trew oould tell them how the 
accident happened, and they could only surmise as to how it took 
place, but certainly if he had not taken away the board the accident 
would not have happened. They contended that he did that wilfully, 
and he should b3 presamed to know the consequences of act. 
Mr. Warner, in reply,said that he thought it was the duty of Messre. 
Gandy to have the board fixed so that it could not bs removed. He 
urged that the man had nothing to gain by moving the board 


except to get his work done. 


* 
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In the course of his jadgment His Honour said that “ wilfal mis- 


. conduct,” in the absence cf any | gal definition, might very well b3 


intended to mean intentional disobedier cs of a reasonable and proper 
order of the employer. He oculd not recover under the Act if the 


: "injary was attributable to the “serious and wilfal mi' conduct " of 
. ‘the workman, and the pc int he bad to consider was whether what 
was done was ‘serious and wilfol misconduct," and whether the 
' accident was attribatable to that. Afcer considering the case and 


. the Act in all its branches, he was urable to find that Trew was 
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entitl.d to compensation ander Section 1, Sub-section 4 of the Act. 
In concludicg hie judgment, His Honour advised workmen that it 
was undoubtedly against their interests that the Act should be 


' strained to still further increase the liabilities of employers b 
i bringing claims upon insufficient grounds, and upon grounds whic 


they endeavoured to support by stating that which was not true. 
Judgment f^r the defendante. They did not ask for cost». 


REVIEWS. 
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The Cyclopedia of Classified Dates. By CHARLES E 
LirrrLe. New York and London: Funk & Wagnalls 
"Company. | | | 


The author of this work is professedly a compiler of 
Biblical lighta, historical lights and aide lights,” and in the 
present instanoe he has succeeded in bringing all these lights 
to bear проп times ancient and modern, with the result that 
he has prodaced a very valuable cyclopedia of dates. 

It is a work which we imagine will be of great service to 


the student of history, and, in fact, to all persons who desire 


speedy access to the facts and events “which relate to the 
histories of the various countries of the world, from the 
earliest reoorded dates.” It will form an excellent com- 
panion volume to the Standard Dictionary of the English 

в, published by the ваше house, and reviewed in our 
columns some months ago. The book is divided off into 
various countries. The eventa recorded as happening in the 
United States between the years 1776 and 1894 (which is the 


latest date dealt with in any country) are given close upon 


400 pp., but the entire record of events in Great Britain and 
Ireland from the time of the invasion by Julius Cæsar in the 


' year 55 B. C., to the end of 1894, is covered in about 170 pp. 
 Glancing back at those very early times we come across this 
entry :— js 


Society : 54 BO 
very numerous.” | 


How this pitiful wail has been rio ing down the centuries 
ever since! Will not one rise from the great deep profcund, 


The population is very great, and the buildings 


‘and tell us how they settled the housing problem then ? 


The latest mention of interest is in 1894 :— 


Miscellaneous April 12th. The Faraday sails from London with 
^ new cable to be laid from Waterville, Ireland, бо Nova Scotia; 
length cf cable 9,000 miles. (Jaly Sch, the steamer Britannia 

ved at Heart’s Content, Newfoundland, with 190 miles of cable 
on board, the shore end of the new Anglo-American cable).” 


The author has his own ideas as to what is important and 
what is not. For instance, an event which interested all 
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larger 


London—namely, the marriage of Prindess May and the 


‘Dake of Tork — is given as follows - 


1893. Ju'y 6 b, London. The Dake of York ánd Princess May o 
Teck are married in the Ohspel В yal, St. James's Pal (oe. Rathd- 
siastic crowds grert the wedding procession in the stroete, and 
due Persone are killed, with cver 1,500 etreet accidents, fainting 
We suppose accidente and disasters are second nature to 
an American, henoe the quaint fondness: that is apparent 
here and in other parta of the book for this sort of thing. 
There is something cynical about the author's manner of 
exprersing himself. Surely there were oocurrenees of a little 
more historica] intereet in connection with the affai 


affair. ’ 
The eventa throughout are classificd under the headings: 
—Army—Navy; Art—science—nature;  Birthg—deatha ; 
Church; Letters; Society; State; Miscellaneous In other 
sections there are arranged in similar form the dates and 
events of interest in France, Australia, Turkey, Greece, and 
во ob, and in add.tion to this there is a usefal index of 
titles, so that if one has no reodllection of the year of asy 
particular occurrence, it may be found by reference. to the 
subject of the event. . T е о, ae 4 
We have said enough to indicate that the Cyclopelia 
of Classified. Dates is an interesting work. Certainly it 
is one wbo'e compilation must have require almost 
endless laborious research on the part of Mr. Little and 
his assistants, who have, by patient effort, summarised 
the history of the world up to five or six years ago. It 
seems almost a pity that it could not be brought up to, 
Bay, 1898, but we suppoze the enormous amount of arranging 
is responsible for so long an interval b:tween the year 1894 
and the date of publication. | 2 E 
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The Case against Pickating. By W. J. SHAXBY.": T 


Liberty Review Publishing Company. 1900. : i 
The fourth edition of this book has now appeared, brought 
to date, very opportunely at the time of the decision in 
Lyons v. Wilkins, whereby it is decided that picketing is 
illegal. It is satisfactory that this is vo, for ещ has 
ever been evil. It has never been a real help to strikers, 
and it has caused many riots and resulted in much blood- 
shed. It is argued by some that by rendering ‘picketing 
illegal liberty is being curtailed. Such people fail to see 
that the very end and aim of picketing it:elf is to curtail 
the liberty of larger numbers of men to do as they with, айй 
that in restraining the liberty of the pickets that of a für 
majority is enlarged. There are people who howl 
for the лай tation of the Boers, apparently forgetful 
or blind to the fact that our fellow citizens 
Natal have been killed and harried and brutally 
plundered by these same Boers. In the book before us 
the question of picketing is fully dealt with. In America 
the employers have on their d n guilty of the offence 
of blac g. We (то this evil is not likely ever to take 
root here. Probably it has arisen America in part from the 
violence of the strikers on tl at side, bat while condemning 
picketing on the one hand, we would eqaally condemn the 
employers’ sin of blacklisting men. It is fully as cowardly 


as picketing, and enables personal spite to be indulged in, 
putting far too much power iu the hands of shop foremen 


and managers. | 


——————— 
THE PROTECTION OF INSULATHD WIRES 
FOR ELECTRIC LIGHT AND POWER 
INSIDE BUILDINGS. O5 


By SYDNEY F. WALKER. | 


"3 


PERHAPS there are few more important matters in con- 
nection with the advanoe of electrical supply from ‘central 
stations, than the internal wiring of buildings which receive 
the current for their lights, or their motors, from the town 
service, Troubles there will be with engines, with dynamos, 
with cables and their acoessories,. leading to eocasional 
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breakdowns and annoyance ; but all these are watched by an 
iren den нуч men, whose one wish is to meet 
difficulties face to face; whose one thought is to look for 
them, and to provide against them. Internal wiring, on the 
other hand, may be in the hands of able, trained men, but is 
ш he haehaa and the shopk have usually onl 

ouseholder eeper have only 
two ideas on the subject: — TO get the work done as 


e ee to make the apparatus as pretty as 
possible, 


To them a wire is a wire, an insulated wire an insulated 
wire, and the requirements of supply engineers and insurance 
companies, perha ром, but a nuisanoe, to be shirked 
Mi usi d DONIS Unfortunately, too, insurance oom- 
ps and even supply engineers, have not always been wise 

their generation. In particular, insurance companies have 
often made the most absurd requirements, and have 
demanded the most uselegs—even, in some j 
int 
to t and to persuade his contractee to leave it entirely in 
his han 


in the hands of the local ironmon » whose handy man can 


Bat as the householder or the shopkeeper who is about to 
8 does not often see the technical 
and т not often understand its warnings if he did, the 
handy man goes merrily on. Bat it is not the artistic 
joints, specimens of which have been so often exhibited in 
the columns of the ELECTRICAL Review, bad as they are, 
which constitate the great danger to internal wiring from 
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B 
; 
i 
8 
& 
K 
3 
ї 
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i the 
decided that iron Pipes lined with glass, in whioh naked 
conductors might be ran if desired, formed the best solution. 
Bat consulting and supply engineers do not look kindly 
upon naked conductors, the cost of the glass-lined iron 
pipe when added to that of vulcanised rubber-covered 
, makes the work expensive; and it has been very 
reasonably a that if all that is required is to enclose the 
ше че iha gum Шак geod кш Jub farther 
pe withon glass pipe is good enoug , т, 
ме itself is not required to stand any & thin 


is only required to proteot 
heats inside it, the longitadinal aie of e E: 
wire e it, 2 2 

is unnecessary. Hence has been developed a very cheap, d 
to do it only fair justice, a very neat and workmanlike 


00 

Bat is only one part of the question. 
o EC e OC E 
electrio su gs 
wired, and still more that the wirin shall bo neat and be 
conspicuous ; but if in process of obtaining cheapness, 
and 1поо ousness, we run the risk of having to condemn 
the whole in a few years, the result must be a set back to 
5 takes place. 

Let us consider then what are the requirementa of a system 
of internal wiring, and how miy 
office of the wires inside a buildi to connect the external 
street service with the lamps, the fases, and the switches ; 
and the connection must be such that the consumer can 
ера; providing, of course, everything is right outside the 

ding, and with lamps, switches, &0.; upon being able to 
nse any lamp or motor at any time, and further, that in using 
his lamps, motors, &0., he shall only consume the energy the 
apparatus requires, and shall not in any way endanger 


be lowered. The material forming the insu 


points now. 
that there shall bs no possibility at any time, now, or ia à 


0161 these nts it is e 


ourse, generating heat to u 
oe that is to aay, beyond that usefully gene- 
rated by the оштеш on ita way to the lupe, М. 

y 
that the insulation 


_ There are two possible causes by which the insulation my 

| ning оті 
where one is used, may perish, or graduall a eel 
properties. And the insalati material may ba 
either mechanically or chemically. 

Unfortunately, all known substances that are med ie 
to thet the best the engineer can Bo iato provide lo i 
во that t eer can to a long l 
and if he can, to the consumer to submit his vie 
to al testa, and to renew the wires before their ued 


life is reached. 
posible, that ts 


10 years, for the insulation of internal wires, is to utet 
stance, such as vuloanised rubber; protected from the rim by 


posed to the 
current and to the operation of natural forces. М нең 
tenid 
deterioration may be caloulated with fair approximation Y 
allowing in these cases an additional year or ёт, e | 
be sure. In any case, whatever material we S9& * b. i 
be sure to have a sufficient thickness, and we sholi 


Wenne eee en gar 
ing material, having a given specific insulagzn rb 
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the thicker we make the covering of the wire, the more we 
reduce the leakage current ¢hrough the insulating envelope, 
and the longer we delay the process of deterioriation. Thus 
the first part of the problem would apparently be answered 
by making the insulation as thick as the copsumer will pay 
for; and in answering this part of the question we have 
partly answered the other. The thicker the insulation, 
ч other things being the same, the stronger is the insulated 
L. wire ав a whole, the better will it be able to resist abrasion, 
t &o, But for internal wiring something more is required, 
à not only on account of possible damage but to conoeal the 
z Many years ago a leading London architect told the 
' present writer that some years before that, architects insisted 
2 on having all bell wires, gas and water pipes in sight on tbe 
^: walls, and he declared they were not unsightly. They would 
1 be unsightly though, and so would electric light wires, on 
the walls of most modern houses that are at present fitted 
4 with Шеш; besides which it would be difficult to keep the 
^ wires neat and tight without using some form of staple, 
ғ which is of course, forbidden. At the same time, where well 
у nsu wires, with a substantial wrapping of 
tape or jute, can be fixed on the walls, &c., where they can 
be examined at any moment, without danger, and without 
g unsightly, euch an arrangement is undoubtedly the 
from the engineer’s point of view. 
But such cases are rare, and provision has to be made for 
‚н concealing and protecting the wires in the great majorit 
of cases. As everyone knows, wood casing, or Y rdi 
‚з boarding as we to call it in the telegraph and telephone 
з days, was the first material used, and it is still largely 


^t em е | Ў 

- 8 early days of electric lighting, when “ di 
„< меге in vogue, much virtue in the matter of insulation was 
x thought to reside in wood casing, and it was not until a few 
7 fine lad been traced to the use of wires only. covered with a 
„> braid of cotton, laid im wood grooves, that the idea was 
e чш. | 

г Wood casing has two serious faults. It is very difficult to 
arrange neatly, say in a drawing room, or any room where 
„the wall tons are good. Perhaps not looks more 
„~ hideous than wood casing fixed on the outside of a handsome 
.,Limerusta-Walton paper, jally when it ends in a square 
Wooden patrem, surmounted by a brass-covered switch, the 


=з ae JU Ж 


4. 


£- 


bein 
B 


whole forming a horrible exoresoenoe. 
; Where wood casing is used, it should be fixed only in places 


` where decoration is uni m t, such as in dark ев, 
г. Ka. The other fault is the fact that the wood of which the 
„ging is composed behaves like a sponge and absorbs a 
` quantity of moisture, just as bricks and stones do. The 
~. moisture - two еса on bal wires embedded Е the 
“Casing, It assists process eterioration, apart from 
"the operation of the current, and it assists the leakage 
„ Current by lowering the resistance of the lea А | 

^ Thee latter faults сап be part | 
~ thoroughly drying the casing, and giving it several coats of 
S ing varnish. For complete protection, 
lled from the 


> pores of the wood, and their place taken up by the varnish. 
^ The casing, to be really safe, should be subjected to some 
"process to creosoting, as it is difficult to get the 
~-varnish well into the pores in any other way. 

, _ (To be continued.) 
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^. NEW PATENTS AND ABSTRACTS OF 
: PUBLISHED SPECIFICATIONS. 


I EE NNW PATENTS. 1900. 
Ф 
‘ 
, 2 Oompüea expressly for this journal by W. P. Тномрвох & Co. Electrical Patent 
P Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
“Жы am, to whom all inquiries should be addressed, 


» MEL “Variable 
ente. C. Ricci. "Bate Apen ше. ховоћапісаПу ог electrically propelled 


^ Dale ape Te relating to telephones.” J. OC. KNEALE and H. HARTLEY. 
a” 082, м vements in printing telegraphs.” L. CxRHBBOTANI and C. 
Мокюлркын, | April 17th. (Complete.) E | : | 


{+ 
2^ 


7,084. “ ements in or relating to electric motors." A. J. Boutt 
(О. Н. & A. F. Pieper, United States.) Dated Aprill7th. (Complete) . 

7,098. ‘ Improvements in or relating to multipolar electric machines.” В.Н. 
SHort. Dated April 17th. t complete) 

7,100. А new or improved device to ae incandescenoe electric lamps.“ 
L. J. P. Ношов and Н. MioNAL. Dated April 17th. 


7,103. “Improvements in electric rallway systems." J. McLeop Munpay. 
Dated April 17th. (Complete.) { 

7,108, * киреше in or connected with magneto-electrio machines.” F. 
R. йїммв and Bosch. Dated April 17th. (Complete.) . | 

7109. “Improvements in electro-magnetic сов.” R. VARLEY. Dated April 
17th. (Complete.) 

7,188. “Improvements in incandescence electric lamps.“ H. Н. Laxe. (8. 
D. Washburn and C. H. Tinkham, United States.) Dated pril 17th. (Complete.) 
, 1,155. “Improvements їп overhead electric tram and railway conductor 
jonctions and crossings.” J. Nkwxs. Dated April 18th. 

7,157. "Improvements in and relating to telegraphic transmitting devices." 
A. Mann. Dated April 18th. | p 

7,198. “Improvements in the method of producing complex chemical com- 
pounds Фу electrolysis with alternating currents.” W. P. THOMPSON. (A. 
Sinding-Larsen, Norway.) Dated April 18th. (Complete.) | 

7,900. “ Improvements in electric belts for the electric treatment of the human 
body." W. P. Тномрвои. (М. А. Mo Laughlin.) Dated April 18th. | 

7,210. 5 in osmium illuminating filaments.” C. A. vox 
WErsBACH. Dated April 18th. i 

7.211. Improvements in the manufacture of osmium vacuum lampe." C. A. 
VON WrLsBACH. Dated April 18th. | E it 

7,218. ‘Improvements in and relating to the application of electricity and/or 
magnetisx to fibrous substances and fabrice, and/or to machinery and apparatus or 
parts thereof, employed in the preparation, manufacture, and treatment of such 
substances and fabrics." J. Т. Pxarson. Dated April 19th. 

7,299. “Improvements relating to fusible cut-outs for electric cirovite." V. J. 
DELEBECQUE. Dated April 19th. ; | 

7,245. “Improvements in the production of plates for secondary batteries.' 
H. LEITNER. Dated April 19th. : - 

7.246. An improved secondary battery." H. LEITNER. Dated April 19th. 

7,272, “Improved connections for carbon electrodes." Н. Baker. Dated 
April 19th. | | 

7,285. “Improvements їп or relating to electric railways operated on the 
conan system.” R. C. Parsons, R. BkLrikp, and W. CHAPMAN. Dated April 


7,314. Im ements in boiling and vapourising fluids by electcicity.” R. C. 
SAYER. Dated April 90th. (Complote.) | | 


7,819. Nubrit electric furniture polish and renovator.” A. J. MARLEY and 
L. Turner. Dated April 20th. i 


7,820. “Improved sound deadener for overhead conductors of electric rail- 
ways and the like." A. Тноре & Co. Dated April 30th. 


e Improved electric rotating insulator.” A. Тноре & Co. Dated 
7,322. “Incandescent electrio lamp." W. E. Inisn. Dated April 20th. 
7,855. “Improvements in microphones." J. Cenraux. Dated April 20th. 
7,856. ‘Improvements in electrical incandescence lampe." E. SCHATTNER 
and F. W. Harmur. Dated April 20th. а 2 
71,872. "An improved manufacture of electrodes." A. TRIBELHORN. Dated 
April 20th. 
7,873. “Improvements in the formation of drum windi for d 20- 
electric machines," W. LaNcGDoN-Davics and A. SoAMES. Dated April 20th. 
7,302. ''Electromotor of varying revolutions.” A. LEHNER and A. V. DAUBER. 
Dated April 218t. (Complete.) . | | т 
4 [orca 3 and chemical apparatus for the scalp.” A. Perazzi. Dated 
р 8 
7,416, "Improvements in regulators for electric aro lamps." P. KAsBAUER.- 
M. HABERFELLNER, and O. Lenck. Dated April 2184. (Complete. 


EA — — ——— 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. TRoMPSON 
and Co., 899, High Holborn, W. C., and at Liverpool, Manchester, and Birming 
ham, price, post tree, 9d. (in stamps). ae 


1888. 

0,282. ‚ Аа improved controlling device electric meter vehicles and the 
ше” F. n. Rayner. (N. Leitner.) Dated April och 1896. Relates to means for 
controlling electric motor vehicles whereby great torque may be obtained at 
starting or when the resistance is t, whereby the energy a by elec- 
tric b in descending a lent may beystored in accumulators. Two 
batteries are employed, the smaller being arranged to excite the field-magnet 
nearly to saturation, and the en ir and main battery to sup ly the armature 
and charge the smaller, the circuit bein h both the exciting battery and 
the field-magnet coils which are in lel. ea ment is such that the 
motor acts a8 a dynamo when the vehicle goes down hill. The motor may act 
as a shunt motor, as a series motor, or as an independently excited motor, 
8 claims. 


8,441. “Electric record fer navigation " C. L. Jaegar. 
Dated April 9th, 1898. Relate tpe us for 8 а rotating disc or 
travelling band, by means of sparks from an induction ooil, the position of the 
compass, the re of the log, the speed of the ship by the rotations of ite 
propeller, the direction of revolution of the engin and the duration of signals, 
such as whistles. The disc or band is moved uniformly by clookwork, so that 
the register shows the time at which various records have been m 

8,200. “‘imprevements tn or te overhead trolley wires fer electric 
traction overhead siostro castes or other wires.” R. Hacking. Dated April 22nd, 
1898. Relates to means for outting out of circait & length of broken trolley 
wire, electrio cable, or other conductor. The ends of the wires at each support 
are attached to levers pivoted on a base of vei pay material or otherwise 
insulated therefrom. The circuit between these levers is completed by a second 

т of levers which are electrically connected, but the circuit is broken by the 
э part when the lever tilts owing to breakage of the conductor. In that 
case, and also when a lever is withdrawn, the Jever rises or falls into contact 
with a contact from which a shunt circuit, which may be through the guard 
wires, is completed to the adjacent support. For electric railways the part 
between tbe levers is electrically connected to the levers and forms & con- 
tinuation of the track for the trolley. 6 claims. 


9,339. “improvements in oleetrisal switohing Apparatus." К. Edmunds. Dated 
April 22nd The switch, which is applicable to aro lamps, motors, &c., is 


primarily intended to move slowly over a series of resistance contacts, and to 
give а quick break on finally breaking the circuit. The switch arm is adapted 
to make a connection between a fixed contact strip and a series of studs. An 
arm operated by & worm and worm wheel is connected to the arm by a spring 
and is fitted with a nut to engage the arm in moving the switch to the“ on" 
position. The spring gives the quick-break, and may be used in switches with 
& single contact. 3 шд, ` 
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9,394. “ for electric heating and furaace for same.” A. 
Rostaut. Dated April 23rd, 1995, Arc furnaces for heating meta plates and 
frames, and for other purposes, are arranged so that the heating is effected by 
radiation from the arcs or the furnace walls. In the latter case, tbe plates, &c., 
may be shielded from direct radiation from the arc by я bridge formed in the 
furnace. A furnace may have several openings o heat several articles 
simultaneously. Springs may be conveyed through a furnace by a chain 
travelling between two arcs, with protecting bridges intervening. Products ot 
pu. arc may be either kept from or brought into contact with the articles heated. 
5 claiins. 


9,476. “improvements in and connected with oleotric are lampe." F. R. Board- 
man. Dated April 25th, 1908. Relates to arc lamps. Clockwork lamps for 
stage lighting, photography, search-lights and the like are constructed as shown 
in one form. The carbons are clamped by rings and screws in arms of two 
straight racks. These slide in a box which is pivoted between two supporting 

illars, and is held at any inclination by a notched disc engaging a spring. The 
box carries & parabolic reflector. The racks gear with an interposed pinion, 
which is connected by bevel-wheels and a vertical shaft with & clock-spring in 
a base. The spring normally keeps the bevel wheels in gear, but they may be 
separated when the inclination of the carbons is altered. The spring may be 
wound by a key on the shaft and tends to move the carbons together. Such 
movement is controlled by an air fan geared to the shaft, and stopped by a lever 
applied by adjustable springs, when it is not withdrawn by a shunt solenoid 
acting on a core. The whole lamp can be turned horizontally on a vertical 
stein. Modifications are described. The clockwork and solenoid may be carried 
directly on the box in which the racks slide. The supports may then be re- 
placed by a yoke suspended by a swivel and hook, the lamp being clamped at 
any inclination by & wing-nut. The provisional specification describes aro- 
striking devices. In one forgi a series coil acts on a core attached to a lever, 
which carries a pulley bearing against a cord or band interposed between a 
spring barrel and a barrel attached to the gearing. In another arrangement 
the pinion is loose on its shaft, and can be turned through a small angle by a 
ratchet wheel and a pawl operated by a series electro-magnct or solenoid. 
9 claims. 


9,492. ''improvemeute in apparatus for turning oa, lighting, aed oxtinguishi 

‘at a distance by means of electricity.” P.L. Seca” Dated April 25th, 1808. 
telates to an electric device for turning on, lichting, and extinguishing gas 
burners of the kind described in Specification 29,244, A. b. 1897. The end of an 
electro-magnet lies between the ends of a horizontal permanent magnet. The 
battery, switch, electro-magnet, and a lighter or platinum wire in the pilot light 
are connected by wires, and when the electro-magnet is excited the ball is lifted 
from its seat by the joint attraction of the electro-mngnet, and one pole of the 
permanent magnet. (ias then passes up both the burner and pilot light, and is 
ignited by the latter. On breaking the circuit the ball drops into the seat and 
outs off the supply of gasto the pilot light. To extinguish the flame, the current 
ig passed in the reverse direction, the ball being lifted up to the end of the 
permanent magnet, and then dropping into the seat, thus cutting off the gas 
supply. The switch consists of two springs operated by a rotatable stud which 
brings one or other of the springs into contact with stads, and sends the current 
in either the forward or reverse direction, 2 claims. 


9,493. “improvements in or relating to ‘starting boxes,’ or combined rheestats 
and automatio out-euts for electric motors." A. J. Boult. (F. E. Merdman.) Dated 
April 25th, 1798. Relates to starting switches for motors, magnetic cut-outs 
being combined therewith to open the circuit in case the current rises above or 
falls below predetermined limits. The resistances are so arranged that 
they are slowly and automatically cut out of the circuit when tbe main 
switch is closed апа are automatically cut in when the switch 16 
opened. The switch cannot again be closed until all the resistances are in the 
circuit. The switoh is held closed by a catch controlled by an electro-magnet 
adapted for normal current. When the current falls the catch is released and 
the switch opened by aspring. A second electro-magnet is arranged to short- 
circuit the first magnet in cases of excessive current. The double-pole switch 
consists of arms adapted to engage contacts connected through the fuses with 
the mains, The brushes of the rheostat are carried by a cross-head on a longi- 
tudinally movable rod which has a spring connection with the switch arm through 
the rod, spring and rod. The rod is connected to a dash-pot to regulate itg 
movement. A catch is adapted to hold the switch closed br engane with @ 
plate. The catch has a finger which engages a recess in the end of the rod 
when the switch is open, and also with a dog which prevents the closure of the 
switch unless the rod is in its lowest position. There isan electro-magnet which, 
with a normal ourrent, holds the catch, as shown, but with a weakened current 
allows the spring to lift the catch, when the switch is opened by the spring, 
There is an electro-magnet which, with excessive current, attracts its weighted 
armature and short circuits the magent. Instead of locking the switch by the 
catch, it may be directly held by the magnet by attaching the armature to the 
switch агт, +34 claims. ae | x 


ZEE 
9,977. ''improvemonts in swin онн or celling connections for carryin 
electric light fittings." Voritys, Limited, and Р. G. Ebhett. Dated Apri 
21th, 1898. Relates to ceiling supports for suspended fittings, A spherical piece 
is turned or ground to move freely in the correspondingly-formed ceiling plate, 
and has extensions which enter slots in the latter, to limit the motion of the 
fittings, and so avoid twisting the wires. The slots may be replaced by pro- 
jections on the inner surface of the plate. 2 claims. 


9,712. ''improvemoents te ener and te olroult arra aud 
relays therefor.” 0. J. Lodge. Dated April 27th, 1898. Relates to the construc- 
tion and employment of telephonic apparatus for detecting and magnifyin 
very small sounds so as to obtain loud spoken results, for controlling local 
circuits for receiving Morse telegraphic signals or for giving audible calls. A 
coil is suspended in an annular magnetic Held between the poles N. and S. ofa 
powerful magnet. The coil К Dc in circuit with the collecting apparatus 
such as described in Specitication No. 29,505, А.р. 1897, and is attached to а 
microphone diaphragm, the lower contact of a pair of contacts, or to a dia- 
phragm for the direct reproduction of sound. The magnets employed may be 
either permanent or electric, and are arranged so that one or more pole-pieces 
project from a permanent magnet or yoke and form annular flelds in circular 
openings in а keeper or polar extension from the upper end of an electro- 
magnet core, the lower end of which is attached to the yoke. All the coils 
suspended in the annular fields may be attached to the same diaphragm. In 
the case of Morse signalling or calling, the coil may be attached to one arm ofa 
tuning fork, which also carries & contact piece, a light adjustable contact spring 
being arranged over the same ьо as to produce breaks in the circuit. The upper 
arm of the fork is provided with an adjustable weighting device. Methods nre 
also described of arranging condensers or choking coils in shunt with the 
instruments to control the amount of current flowing through the same. 
14 clainis, 


3,299. “I ia and ceunected with electroiiers and incandescenos 
electric lamp pendants.” И. Hirst and J. H. Collings. Dated April 28th, 1998. 
Relates to supporting lamps. The counterweights of a pendunt carrying incan- 
descent. lamps are also made to carry lamps. In one arrangement the flexible 
conductors to the counterweight lamps end within the pendant, and the whole 
of the lamps are supplied through a flexible conductor which winds upon а 
spring barrel in a ceiling box. Electric connection between the conductor and 
supply wires is made through the barrel itself and an insulated disc and spring. 
The lamps on the pendant are supplied through a switch in the pendant. Ina 
modification, a single counter- weight ia hung centrally above the principal 
pendant, and the electric connections are made in the ceiling box. 2 claims. 


9,844. „инан ia adjustable shade ви в for oleotrio and tho like 
fittings." W. Н. Sturge. Dated April 29to, 189 aee e'ectric or other lamp 
capable of being tilted is clamped with a shade or reflector by a screw and nut 
on а ring formed at the middle of a bar which is preferably curved to bring its 
ends horizontally in line with the centre of gravity of the lamp, &c., and is 
pivoted in a yoke swivelled on a nut and cord grip and acord. The pivots may 
be provided with friction springs. Thelamp and shade may thus be set at any 
Inclination desired. In a modification the lamp is fixed on a support, which 
carries also the yoke. The shade is clamped on the curved bar and may be 


Т ЫЫ any inclination. One side of the yoke and bar may be dispen-ed with. 


L4 


9,996. ''! tn tor arid lewerlag are lanp.” Wi 
Davy and G. "eene Davies. ated April 29th, 1898. Relates to supporti; 


lamps. A winch for raising or lowering an arc lamp by means of а cord, consu 
of a drum on which the cord is secured and wound, and which can be turned 
upon a bearing by a handle. The drum may be within the lower part of a pos 
and the shaft of the handle inserted through a small hole in the post into the 
drum and bearing. The shaft carries a stud to engage in а slotted projection 
on the drum. The end of the shaft is rounded, во that, when pushed in further, 
after the stud has entered the slot, it displaces the bevelled arms of weighted 
pawls, which normally engage ratchet teeth on the drum, and the lamp ms; 
then be lowered under control of the handle. A handle with a hollow bare! 
fitting on a shaft may act similarly. 2 claims. 


9,993. мула, fer. Dated Apri oon to іо spparates.” R. Gunther мі 
E. von Kron ; junr. Dated April30th, 1894. Relates to recording telephone me- 
sages оп а phonograph. A receiving magnet, in place of the ordinary rece: 
is arranged in approximate relation to a metallic diaphragm forming the phoso 
prep recording diaphragm or connected thereto, and an escapement шыт: 
s substituted for the calling device. The armature of the escapement me 
the escape-wheel one tooth by means of the lever. A detent-wheel is mounted 
on the same shaft as the escape wlieel,and locks or releases the fly of we 


driving mnechanism. 2 claims. 
9,611. “1 Іа rheostats fer the graduated control of decid 
resistance, of lentum effects.” 


p to the produetion of theoretical 

C. E. Clemanosn. ry April 25th, 1898. Rheostats applicable for regulating 
the excitation of shunt dynamos, electrotyping, and lamp circuits for stage 
lighting, and for other purposes. Wire ів fixed on the surface of a drum in 
zig-zag manner, or is wound on the rim of a wheel. One end of wire і cor 
nected with a contact ring and brusn, and the drum or wheel is тое -o 
that any part of the wire may be brought in contact with the mercury ioa 
trough below it. The drums may be rotated by hand, or by electric, or atie 
motors, which may be controlled from a distance. The field of the mow s 
connected directly between the mains + —. The armature is connected шош 
а reversing-switch, а speed- regulating rheostat and a cut-out to the mains. |: 
order to indicate near the switches the position of the main rhe stat, the dria 
of this carries a number of projecting studs and springs, which come in contat 
with a lever and thus intermittently close an indicator circait. This cuca 
includes the armature of a polarised relay, the magnet of which is in the 
motor armature circuit, so that the relay armature completes the indicw 
circuit through either of two magnets depending on the direction of the ht 
current. These magnets have spring-actu&ted armatures formed as рая. 
acting oppositely on aratchet wheel which carries а pointer. Each eur 
received from a stud on the main rheostat, thus moves the pointer a step 
forward or backward in accordance with the direction in which the mowr and 
rheostat are moving. In order that reveréal of the motor current while tt: 
lever is on a stud may not operate the indicator, the indicator circuit include 
an electro-magnet which lifts the contact lever from each stud on toan Масс: 
supporting spring, immediately after contact has been made. A movable p.er 
may be placed at any point in the path of the pointer, and is connected v а 
circuit with a magnet controlling the cut-out previously mentioned, so that tt 
motor armature circuit is opened automatically when the pointer coms п 
contact with the movable piece. 8 claims. | 


9,339. “improvements ta ooatreliers for electric motors." R. Belfield. Ти 
Westinghouse Electric and Man Company.) Dated April Bth, 18% Ree 
to a series-parallel controller for two series motors on a railway vebicle, anit 
provided with separate regulating and reversing handles, and arranged sc iat 
the reversing handle does not directly actuate the reversicg switch, bat . 
determines the position of parts во that when the regulating handle is mo. ed. 
the reversing switch is actuated by it.. Connections between the two shii- 
carry the regulating and reversing handles. A shaft carries a head with three 
notches and may be placed so that either engages a spring-actuated lever. lr 
the middle position another arm of the spring-actuated lever enters а noteh ina 
flange on the regulating drum preventing any motion of this and both motos 
are disconnected. When the shaft is turned fn one or other direction we 
regulating drum is freed and an eccentric pin on the said shaft shifts a ale 
and block so that one of two racks on the block is placed in engagement with s 
pinion on an aligning shaft, which carries two separate reverses for tbe ts? 
motors. The regulating shaft carries two cams in engagement with two ат 
a lever pivoted to a block. When the regulating shaft is turned in one dire- 
tion a lever and block js moved and thus turns the reverser shaft so as toc ич 
the motor eircuits in a direction depending on the lateral position of the wd 
block, At the same time a flange locks the lever and shaft. The rer 
shaft and drum may then be turned so that seven notches I. to IV., and VI. ia 
X., in it, successively engage a detaining lever. An arrangement of contacts! 
specified by which, when the detaining lever engages the notch I, currents 
supplied to the two motors in series with three resistances. Notche> v 1". 
remove these resistances. During further motion of the regulator two rest 
ances are again placed in circuit, and one motor is cut out and then jcined n 
parallel with the other at the notch VIII. Notches IX. and X. remote th 
resistances, leaving the motors in parallel. The two reversers are secund : 
their shaft by spring pins, either of which may be withdrawn when it is desired 
to disconnect one motor, the reverser being then turned so that contact ^: 2 
make a connection across it; in this position a notch on the reverser rewi» 
spring actuated lever, another arm of which then stands in the path of a proe 


‘tion on the regulating drum so that this cannot be moved to the parallel сооз 


tion position beyond notch IV. 6 claims. . 


16,110. “ in electric are lamps." C. Oliver. Dated Mar 32.19. 
Clutch lamps are arranged as shown. The frame consists of a flanged top Ph, 
a central tube, а base plate, а guide tube and ё curved arm. Ina lamp fer 1° 
pairs of carbons, the central tube is attached directly to the base plate. ive 
upper carbon-holders and clutches being placed at opposite sides of the tabe. and 
connected to one regulating lever, but in the single carbon lamp shown, s bridat 
is interposed to receive the clutch, the upper carbon carrying rod being 10 5 
case placed centrally in the lamp. The heavier upper holder slides in the hase 
plate, and in a guide carried by the tube. The lower holder is supported ^7? 
rod, which slides in insulators in the base pla:e, and the arm has an tasnlsie- 
forked arm sliding on the tube. The holders are connected together hy a feu! ‹ 
strip passed over a supporting wheel. The clutch jg of any ordinary constrict J. 
andis linked to a lever which is fulerumed оп each side of the tube, and смге 
the cores of series and shunt solenoids. The solenoids are gapporied by the 4 
plates, the shunt solenoid core carries a dash-pot оп a stationary piston. s 
may be provided with a valve permittiog free movement in one direction. n 
rod on which the clutch acts may be tapered, and means such as are de-crite Ш 
Specification, No. 2,485, A.D. 1899, may be provided to render the action | ei 
cluteh uniform for all positions of the cores in the solenoids. Or the levet Toti 
for this purpose he fulerumed above or below а line connecting the core P^, 
or проп в curved fulcrum, or on two fulcra; or the wheel may be repli? 
snails. 2claims.. 


22,201. “Improvements in methode ої and moans for manntasturing meta! iit] 
and [a utilising the heating effect ef clectrical energy in oonnsctioe tariis, 
E. E. Ries. Dated October 22nd, 1898. This specification de sis in deta nd 5 
manufacture of metal tubing and is illustrated with several зрее: ol drawings 
and does not permit of abridgment. 56 claims. 


24,693. "improvements connected with the lighting of minori and vibe et 


prese 
means of an electric current. t З by a block o 
casing of the lamp and it makes contact with а termical cars ied bya 
insulating material. 8 claims. 


етеш! 

„25,280. “Improvements iu electricity moters." H. Маваз. Dated VS. 
goth, 1898. Relates to the type of instrument used for messuri ns the ie Tu 
tion of current electricity through the mains of an electric?! 1 
essential features of the invention consists of a flexible йараш! ipn 
material covering a shallow cylinder or air vessel controlled n dii 
socket arrangement of valve, which is in turn regulated by the 018 


vibrating needle workivg within а main current solenoid. 5 сј 
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PROGRESS IN ELECTRIC TRACTION. 


No feature of recent electric traction schemes is, perhaps, 
more striking than the curious allianoe which has sprung up 
between the three-phase and direct current systems—the ' 
former for transmission, the latter for operating the motors 
on the cars. This combination, which is still almost a new 
one, was applied for the first time in this country on the 
Dablin Electric Tramways, the deecription of which was 
concluded in our last issue; but since that time it has been 
adopted in the United States on at least two important 
undertakings—the Buffalo Street Railways, supplied with 
power from Niagara Falls 20 miles away, and the New York 
Street Railways, the latter of which is still in course of com 
pletion, while in the United Kingdom we have sean 
approved for use on the Glasgow and Manchester Tram- 
ways and the Central London Railway. It is noteworthy, 
too, thet the motor-generators which were originally 
installed at Blackrock have given place to transformers 
and rotary converters; at Buffalo rotaries were put 
in from the very first, althongh no examples of 
these machines of equal size were then at work, and the 
same thing has been done on the Central London 
Railway, the  900-kw. rotary converters employed 
for the generation—or, rather, conversion from three-phase 
—of the whole of the direct current required to work the 
line being unique in point of rated output. The fact that 
such important systems depend wholly upon the reliability of ' 
running and freedom from breakdown of rotary converters 
for their operation, is proof positive of the confidence 
reposed in the latter by the engineers responsible for the 
design of these undertakings, and cannot but be regarded as 
а powerful argument in favour of their use, in spite of the 
evidence adduced at a recent meeting of the Institution of 
Electrical Engineers to the effect that the Continental 
engineers prefer motor-generatora. Where rotaries convert- · 
ing single-phase to ‘direct current are in question, this pre- 
ference is easily understood ; single-phase rotaries have an 
incurable habit of sparking, their safe load is roughly about 
half that of a polyphase rotary of the same size, they are far 
less efficient, and they cannot be started on the A. C. side; 
hut where the supply is on a polyphase system, the respec- 
tive merits of motor-generators and rotary converters are 
more nearly balanced. The final decision between them 
cannot be attained by reasoning; it must be settled by the 
results of practical experience with both systems. | 
On the other hand, it must not be forgotten that trans- 
mission by polyphase currents is by no means essential, where 
the distances are not excessive; direct current transformers 
have been brought to such a degree of perfection within 
recent years, that transmission by direct current at high _ 
pressures is now quite feasible. The most notable example 
of such of which we are sware is thdt which was put in 
operation a few months ago, on what we may ba allowed to 
call “our own British railway"—the City and South 
D 
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London. There Mr. McMahon has boldly adopted the 
three-wire system, with 1,000 volts between the outers, while 
by means of boosters, adding 500 volts to each side of the 
system, a total preasure of 2,000 volts is obtained for trans- 
mission to a remote sub-station. If 2,000, why not 4,000 
volta? The difficulty is only a matter of degree, and it 
must be borne in mind that, celeris paribus, the direct 
current system is content with one-half the amount of copper 
in the line that is required by any alternate current system 
whatever. The succes which has already attended this new 
departure is a favourable augury of future developments in 
direct current transmission, and the progress of the under- 
taking will be watched with keen interest by all power 
engineers. 

Finally, there is a third system of traction, one of which 


we have as yet no instance in this oountry—namely, the 


direct application of the three-phase supply to the motors 
on the cars. The remarkable success of this system on the 
Continent, where it is well established, leads us to the con- 
clusion that the grave objections which have been raised 
against the use of three-phase motors and a double trolley 
wire are somewhat exaggerated, and that there are condi- 
tions under which the system may be even preferable to 
direct current working. The constancy of speed of the 
cars, the simplicity of the transforming apparatus, and the 
total absence of electrolytic troubles, are powerful argu- 
ments in ita favour, while the readiness with which it is 
possible to return power to the line when descending steep 
gradients is also a valuable feature. On the other hand, as 
Mr. Parshall pointed ont in reply to the discussion on his 
paper on the Dublin-Dalkey Tramway before the Institu- 
tion of Civil Engineers, the drop in the rails is increased by 
their inductance, the double trolley is unsightly, the 
magnetic blow-out controller is inapplicable, and the induc- 
tion motor does not lend itself to series parallel working— 
the last a serious drawback. On the whole, we do not 
consider it in the least likely that three-phase traction will 
obtain a foothold in this country for many years, unless 
great advances are made beyond present practice. 

Conduit and surface contact systems appear to be at a 
standstill, and the same is true of accumulator traction. 
Hardly в week has elapsed since the Birmingham Corpora- 
tion abandoned its long continued opposition to the trolley 
wire, and gave consent to the Tramways Company to instal 
the overhead system on the Bristol Koad section. The eager- 
ness of the company to drop the battery system may be 
judged by the fact that it has undertaken to erect the whole 
of the equipment, and to remove all the overhead gear at 
the expiration of its lease in 1911 at its own expense, 
unless the Corporation should think fit to buy it at a valua- 
tion. The Corporation is apparently undecided whether to 
adopt the overhead or the underground system when the 
lease falls in; but it is agreed that the rolling stock and 
the underground feeders, which are suitable for either 
system, shall be bought over in any case. 

For ourselves, we have no doubt as to the result; the 
trolley wire will triumph, and we sball shortly see Birming- 
ham following the example of all our leading cities, except 
London, which is not up-to-date, viz , by installing electric 
tramways as widely and as quickly as possible. 

Alas! that London should linger in the rear! Not only 
are new modes of travel resisted to the uttermost, but even 


old-established means of transit are crushed out of existence 


dy official incompetence and greed and by the lack of enter- 


prise on the part of the undertakers. Even the steamboat 
service оп the Thames has gone! 

However, we have our electric railways, existing and 
prospective, and there are favourable indications of fatare 
developments in surface tramways. The Metropolitan rail- 
ways, sluggishly it may be, are yet making progress towards 
the inevitable adoption of electrical propulsion. Why should 
we not see a speedy, comfortable, and frequent service 
of electric launches on the Thames, to complete the int 
of improvements in transit facilities, with which, we 
hope, the new century will be inaugarated? Accumulator 
traction is at its best when applied to the propulsion of boats 
—a vastly different thing from the running of tramcars— 
and it is entirely free from the nuisances of smoke and hest, 
vibration, &c., with which the present system is handi- 
capped. То be profitable, the service must be made popular, 
while at the same time the cost of working must be mall. 
The relative working costa of a score of steamboats, each 


carrying at least one stoker and one engineer, and burning 
coal ad lib., and those of a similar number of electric 


launches, supplied with energy from a single generating 


. station working under the most economical ооп- 


ditions of load and management, cannot fail to be in 
favour of the latter, while all the other advantages of electric 
propulsion are thrown in. Now is the time; in a few 
months it may be too late. We earnestly invite the atten- 
tion of financiers and engineers to this unique opportanity. 


M. E. PigvaR» published in the February 
Bulletin de la Société Belge d'électriciens, 
an account of an interesting telephonic 
experiment depending upon contact 
electrification or the Volta effect. His attention was directed 
to an observation by M. Banneux, director of the telegraph 
service, that musical sounds can be transmitted through a 
telephone circuit, using for a transmitter a diaphragm 
making intermittent contact with a fixed stud, and without 
any battery. That the action was purely i was | 
shown by allowing the two wires of the circuit to touch, 
when all cound in the receiver ceased. A number of expert- 
ments were tried to ascertain the most favourable conditions 
for the experiment, and the best resulta were obtained with 
в German-silver dia With a contact piece of 
platinum soldered to it, when an induction coil was inserted 
in the circuit having a low resistance pri ‚ and a 
secondary of the same resistance as the receiver. The action 
was traced to the electromotive force of contact between 
the platinum and the German-silver. The movement of 
the diaphragm serving to alternately diminish and increase 
the apay of the primary circuit, in the same way as is 
done by Ши one of the plates in the ordinary Volta 
experiment. he explanation was oorro by sn 
experiment in which a toothed wheel of copper was rotated 
on a steel axle. One of the copper wires from the tel 
circuit was held against the teeth of the wheel so as to make 
an intermittent contact. Then if the other copper lead from 
the primary circuit was held against the steel axle, the 

of each tooth was heard in the telephone receiver. 
if, however, it was held against the side of the copper disc, 
nothing was heard. While the experiment is curious and 
interesting, the explanation does not seem quite satisfactory, 
since on the ordinary view of the action of the Volta effect, 
the action should be more marked with a mall contact piece 
on the German-silver diaphragm than with a large one, 
whereas, the reverse is the case. In the wheel 
the changes of capacity between the copper leading wire and 
the iron spindle of the wheel in the successive positions of 
the teeth are so 5 minute that an appreciable action 
due to a Volta effect hardly be expected. The effect 
appearsto be worth further examination. 


A Telephone 
Experiment 
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THE NEW TELEGRAPH STEAMER 
“VON PODBIELSKI.” 


By Рио». JAMIESON, M. Inet O. H., F. RSE. 


(Continued from page 729.) 


Main BOILERS AND ENGINES. 


Steam of 180 Ibs. working pressure is supplied from two 
large single-ended boilers of the marine type, each of 15 feet 
9 суа diameter gus 10 feet : inches ong, oe ке 

ton’s patent furnaces and separate funnels. A large 
Cochrane's patent donkey boiler карие the requisite 
steam to the auxiliary machinery when the vessel is in 
тер The boilers are fed with fresh water through a 
avie's feed filter and evaporator by Weir's feed pumps 
and feed water heaters. 
The propelling machinery consists of twin sets of triple- 
Б 


шка urface condensing vertical agna having 
cylinders 17, 26], aud 47 inches diameter by 33 inches 
stroke. Each of the main engines is fitted with an 
Edwards’.air-pump and a separate centrifugal pump for 
circulating sea-water through the surface condensers. 

The engine room 
is cool and open, 
being without any 
division between 
the port and star- 
board engines, 
although separated 


from the boiler 
rom by a water- 
tight bulkhead. 


Two separate 
tunnels lead along 
the shafting to the 
stern tubes. The 
propellers consist of 
cast-iron bosses 
with four  brorze 
blades bold to 
each. 'The engines 
are very easily 
stopped and started, 
and, moreover, they 
possess the de- 
sirable quality of 
smooth, slow work- 
ing во necessary 
when grappling for 
cables, or when 
the ship has to be 
kept steadily in 
position during the operations of testing, jointing and 
ing. | 
AUXILIARY STEAM MACHINERY, - 

Beginning at the bows and going aft, we find that the 
outfit of the steamer includes Emerson, Walker and Thomson’s 
patent steam capstan windlass, two separate engines for 
working Johnson & Phillips forward picking-up and paying- 
out gear and another engine for their after psying-out 
machine, steam winches at each of the mast derricks, Alley 
and MoLellan's * Sentinel" steam steering gear (which will 
be described later on), and Brotherhood’s three-cylinder 
engines for working the small cable turning-over gear, and 
Kelvin's sounding machines. | 

STEAM STEERING GEAR. 

The safety and ease with which steamers are guided, 
greatly depends upon the efficiency, readiness of action, and 
darability of the steam steering gear. In telegraph steamers 


this is more the case, since they have so frequently 
to be and manipulated at very low speeds in 
proximity to cable buoys and under other delicate circum-. 


stanoes when on the cable ground. The following perspective 
View gives a good illustration of the steering gear fitted 
on board the Von Podbielski, and from the long and 
varied experience of the makers of this class of machinery, 


as well as the number of ships which they have fitted with 


their steering plant, it will be seen that no novel experiment 


Fie. 6.—THr FORWARD PIcKING-UP AND PayING-oUT PLANT OF, THR CABLE STEAMER 
** Von PopBIELSKI.” 


is being tried. Of course, when the steamer is supplied : 
with twin screws as this one is, there is an additional power 
factor at command, for readily and rapidly turning the 


vessel. Nevertheless, the steering gear should act as 
quickly as possible, and in ect synchronism with the 
turning of the quartermaster's wheel, without hunting or 


over-running. 

The vertical spindle (shown on the upper right hand 
of the figure) is connected directly to the small hand- 
Steering wheel situated in the steering house. When 
this spindle is turned to the right or left, it moves the 
lever пр or down, which is jointed to the rod of the 
central piston controlling reversing valve. This -valve 
admits steam to the slide valve casings, which pue 
therefrom to the front or the back of either cylinder as 
may be desired, for turning the horizontal chain barrel in 
a right or left-handed direction, so as to move the ship's 
rudder to port or starboard, The crankshaft worm and the 
wheel with which it gears, as well as the small pinion on 
the above-mentioned vertical spindle, are thoroughly well 
lubricated by working in an oil bath. 


ELECTRIC LIGHTING PLANT. 


This consists of Messrs. Harvie & Co. 's two-pole com- 
pound wound self-regulating dynamo, coupled direct to a 
Shank's steam en- 
gine. At 800 re- 
volutions per min- 
ute, this steam 
dynamo plant has 
au output of 280 
am at 65 volta, 
and supplies cur- 
rent to 179 incan- 
descent lamps, dis- 
tributed throughout 
the ship in the 
most appropriate 
ША It also 
delivers abont su 
amperes to one 
Harvie’s 20-inch 
Admiralty type of 
ү ray search- 
ight projectors, 
which is situated 
on the top of the 
chart house. A 12- 
inch electric fan, 
fixed in the after 
end of the saloon, 
is also worked by 
ш from the 
same dynamo, to 

| enable this part of 
the ship to be kept cool and fresh. A polished marble 
switchboard, having the n switches, fuses, am- 
meter, and voltmeter, is duly oonnected to the dynamo 
and to the various lamps on the two-wire distribu- 
tion-box system. No deflection of any of the compasses is 
observable when the lighting current is turned on or off in 
any part of the ship, although the search-light apparatus 
and ite connecting wires are nearer to the standard Kelvin 
compass than would seem advisable without the forward and 
return conductors being twisted together. 

A complete service of electric bells has been fitted up in 
5 with the saloon cabins by the same Glasgow 
rm. 


TESTINd Коом. 


This most important apartment is well situated, being 
nearly amidships, and between the main and epar decks. It 
is sufficiently commodious to contain all the necessary instru- 
ments without overcrowding. The whole of the apparatus 
has been supplied by Messrs. Johnson & Phillips. The 
testing table is placed athwart ships, and has an upward and 
forward slope, whilst the table for the speaking instruments 
is at right angles to the former, and on the port side oppo- 
site to the entrano, door. The spaces under these tables 
are ocoupied by drawers and sliding-door lockers for storing 
spare instrumenta, tools, instrament cases, &o. 

The teating and speaking batteries are placed upon racks 
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in open shelves on the after side of the testing room, where 
they can be readily examined and dried, thus avoiding the 
bad plan of stowing them away in dark inaccessible corners 
- or cupboards, ‘Practical sea-going electricians can appreciate 
the attention to such apparently minor details better than 
those on shore, ав these tend to the prevention of hitches 
and consequent waste of valuable time, during the anxious 
momenta when testing the cable as it hangs from the bows. 

. Both of the Sullivan galvanometers for taking insulation 
and copper resistances, as well as capacity, are of the latest 


and most approved “ Universal” type, which, it may be 


remarked, have now replaced the time-hononred Thomson 
marine ironclad galvanometer in all the most recent outfits 
of cable steamers. The sensitiveness and periods of these 
galvanometers have been so arranged as to facilitate the 
taking of copper resistance by the Wheatstone method and 
insulation resistance by direct deflection in the shortest time. 
They are remarkably dead beat, and the zero is not altered 
by any movements of the ship or by local magnetic influences, 
but I was somewhat surprised to see the old-fashioned scales 
with their paraffin oil lamps, instead of transparent scales 
and electric lights. The only excuse that I received was, 
des these oil lamps kept the room warmer than the electrio 
light ! | 

. For reversing the direction of the currenf through the 
galvanometers, the Rymer-Jones key is adopted. It is 
worth noting that the principle of this admirable key has 
been followed in the case of subsequent testing keys and 
reversers brought before the public by others. 

Sullivan's * Universal” shunt boxes are used in connec- 
tion with each of the testing galvanometers. Apart from 
their appreciated value as shunts, these appliances can also 
be instead of the Thomson-Varley slides, or as standard 
resistances of 100,000 ohms, or as the proportional parts of 
a Wheatstone bridge, and also as high resistanoes in the fall 
of potential methcd for localising faults. АП of these 
adaptations are particularly handy in the exigencies of test- 
ing work on board ship, where compactness of apparatus is во 
great a desideratum. Another advantage of this shunt box 
is, that it is wound with manganin wire, the temperature 
coefficient of which is practically nij, so that for the most 
exact observations, no temperature correction need be applied. 
The details in this shunt box have been carefully thought 
out, and it seems to be as popular now, as the Universal 
galvanometer itself. All the instrumenta on board, from the 
galvanometers and shunts downwards, are of the latest 
pattern and beet construction. It may be added that only 
smooth stoned and unpolished ebonite, according to the Post 
Office practice, has been ig pie The speaking instru- 
ments are of the ordina orse and mirror types, and, 
therefore, call for no special remarks. 
` Idid not, however, observe a complete set of speaking 
tubes or lond-speaking telephones and call bells between the 
testing room and the navigating bridge, the tanks, bow- 
sheaves, and the main engine room. These are very useful, 
and enable this most important department to be placed in 
direct communication with the various other sections, so 
as to take and give directions with the least ible fuss, 
when the saving of a few minutes often mean the saving of 
much vexation and money. In fact, all the departments of 
the chief cable engineer, electrician, navigators, and the main 
engine room should have instant communication with each 
other by the most direct and approved methods. 


Tue CABLE MACHINERY. 


As already mentioned, this vessel i8 fitted with the latest 
and best types of cable machinery by Messrs. Johnson and 
Phillips, of the Victoria Works, O!d Charlton, London, 
under contract with Messrs. David Dunlop & Co., of Port 
Glasgow. The equipment comprises a double forward com- 
bined picking-up and paying-out plant, and an after paying- 
out maohine, together with all the necessary bow and stern 
sheaves, dynamometers, and leads. 


FORWARD PLANT. 


As will be seen from the figure on the previous page, the 
double picking-up and paying-out gear is erected on the main 
deck, and so bound together by three strong steel frames fixed 
between the main and epar decks, that the machines are side by 
side. They are driven by two independent pairs of engines, 
во that either or both sets of engines can drive either or both 


machines. These two sets of engines thus enable the 
machines to be worked simultaneously in reverse direction, 
80 that one side could be picking b whilst the other is pay- 
ing ont; od а, one pair could always be available in 
саве of a breakdown to the other. For ordinary work, ом 
pair of engines will be sufficiently powerful, whilst the two 
pairs can be used together for heavy loads. Each machin 
is arranged for two speeds and powers; the picking up 
machine for a lift of 25 tons at 1 knot, or 10 toma 
2) knots, and the paying-out machine for 10 tons at 2 
knots, or 6} tons at 4 nauts per hour. 

The engines have cylinders 8 inches and 8 inches diameter 
by 8 inches stroke, and are each capable of ee 
100 B.H P. at 300 revolutions per minute when supplied wi 
steam at 150 lbs. per square inch. 

The crankshafta of the engines lie parallel to the centre 
line of the ship, and are geared to the firat 5 
means of double helical bevel wheels. When it is desi 
to take one engine out of gear, its bevel wheel is drawn along 
the crankshaft by means of a large screw nut, which is oon- 
centric with the shaft and works on a screwed shoulder. 
This nut is turned by means of a bar-lever, and: the former 
serves to take the thrust when the machine is working. 


(To be continued.) 


SOME NOTES ON THE ELECTRICAL IX 
HIBITS AT THE PARIS EXHIBITION. 


By E. KILBURN ВООТГ, A. M. I. O. E. 


(Concluded from page 749.) 


HUNGARY. 


Mainly with the help of Messrs. Ganz & Co., H 
has sent a very good show. The writer particalarly 
a large Ganz three-phase alternator mounted on the crank- 
shaft of a Lenz-Steuering patent horizontal slow-ranning 
engine. The difficulty of finding space for the pole bolis 3 
got over by having double arms to the fly-wheel, thus leaving 
a clear space for the bolts in between. ‘The exciter is driven 
direct by an arm engaging with an extension of the cl 
pin, some play being allowed for, sc that the centre line 
of the exciter shaft need not be dead true with the engin 
crankshaft, The valve gear, &., of this engine is worthy d 
attention, the governors being fixed on the cross shafts sad 
actuating moving eccentrics di The makers are Emte 
Brunner Maschinenfabrik Gesellschaft Brünn, Hungary. 

Ganz & Co. have an exhibit of early dynamo, alternators, 
&о., and they also show some neatly designed house iran 
formers which are constructed with two large discs, so thé 
they can be rolled about without injury. a 

f course, there are many other Austrian and Hungari 

exhibits, a large vertical engine, by Ringhoffer, of Prague, 
driving a Siemens- Halske dynamo, being especially notices! 

The firm of Kolben & Oo., of Prague, have several im- 
posing machines in various parts of the building. 


FRANCE, 


Practically all the French firms are exhibiting, and there 
are many large generating sets. Amongst the most 
are :—A Farcot horizontal engine with inductor alternator 
divisible midway in a plane with the fly-wheel. 

A Dajardin Lille horizntal cross compound engine and 8 
three-phase alternator, by Schneider & Oo. | 

Horizontal engine, by E. Garnier and Faure Brealies, 
with Postal-Vinay multipolar d o. 

A Delaunay, Belleville & Oo. s high speed enclosed нера 
coupled to а Bregnet compound alternator, on 
the system Boucherot. The output of this set is 736 KV., 
2,200 volts, 50 periods, 250 revolutions. 

The Etablissements Cail have a large vertical crost 
compound engine, with 1,000-Kw. alternator supplied by the 
French Thomson-Houston Company. Oarels Freres show 
a horizontal engine with Kolben three-phase alternator on 
crankshaft. | 
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The Compagnie Générale d'Electricité de Огей, in oon- 
Junction with Etablissement Weyher et, Richemond, exhibit a 
‚ steam dynamo having an output of 2,750 amperes at 250 
. volts; speed, 120 revolutions per minute. The dynamo 
. has 14 poles, and its armature is 90 inches diameter by 


гг, * # 


71 inches long, with 56 combined copper and carbon 
brushes 


These sets besides others will be shown working, as the 
whole of the motive power necessary for driving machinery 
in the buildings on the Ohamp de Mars is distributed by 
` electricity, one half being supplied by French contractors 
and the other half by contractors of various foreign nations. 
The majority of the motors are three-phase. 


SWITZERLAND. 


As was to be expected, the Sulzer engines are a feature of 
the Swiss exhibit. One of their horizontal engines is 
` coupled to a Brown-Boveri three-phase machine, having the 
armature yoke arranged for turning round for cleaning, &. 
Another engine is p i to a three-phase machine by J. J. 
Rieter & Oo., the fly-wheel and poles being oonstruoted on the 
^ lines of the Niagara machines—that is, во that the magnetic 
pall opposes oentrifrugal foroe. See fig. 4. 


MEN i 


A 7.5 


f: 


Rotating double- 
armed fly-wheel. 


This firm alsoshow a curiously constructed motor, of which 
х2 fig. ö ів a rongh sketch. The stator or par he pystem has 
,: the poles projecting over a single exciting coil, as used to be 


This rotates 


ct Holes through 
s casting. 


> 

И the fashion with alternators, whilet the rotor consists of а 
s plain casting keyed to the shaft, and having holes—alter- 
ү nately two and three in a row—cut through the bottom of 
P the торе grooves. 

There are many exhibits of turbines by Escher, Wyss and 
Co., Theodore Bell, and Pickard, Pietet & Co., this last firm 
, thowing a turbine coupled to an Oerlikon three-phase alter- 
А мін of 750 RP. "n | 
! me very neatly ned high-speed engines are shown 
j! by Emile Mertz, of Basle, and small horizontal engines are to 

be seen at the stall of Ateliers de Construction, Burckhardt 
{.Ваіе, E. cher, Wyss & Oo. also exhibit engines, and 
gf. Theodore Bell N machinery, amongst other items being 
1 large motor-driven saw with double screw feed. 


b, 
j? 


т 


20 inches long, and commutator 24 inches diameter by 


BELGIUM. 


The principal feature of the Belgian exhibit is the 
enormous horizontal gas engine by Cockerill, of Seraing, the 
excessive proportions of some of the parts making it look 
strange to eyes accustomed to the usual steam engine 
Thin engine i { the two | th 

engine is one of the two largest gas engines in the 
world, and is intended for blowing ; it works with ordinary 
blast furnace gas, that is to say, the gases do not undergo 
any special of purification or cleaniog. Built on 
Delamare-Debouteville and Co-kerili’s patent, with a single 
cylinder, it develops over 600 H.P. at 80 revolutions per 
minute. It is designed to supply 500 cubio metres (17,500 
cubic feet) of air per minute at a pressure of 40 om. of 
mercury (74 Ibs. per square inch), this sufficing for a daily 
produotion of 150 tons of Bessemer hematite pig. 


The dimensions of the cylinders are— 
Diameter of gas cylinder .. 1,300 mm. (51"). 
- » wind ,, .. 1,700 mm. (87“). 
Stroke of piston . 1,400 mm. (55°). 


An exactly similar engine to the one exhibited has been 
in regular work at the works of the Jobn Cockerill Co. 
Seraing, since November, 1899, having taken the place of 
the steam blowing engine. On March 20th aud 21st of 
this year this engine was subjected to a thorough brake test, 
the blowing cylinder being temporarily disconnected. With 
gas having a value of 800 to 900 calories (90 to 100 B.T.U. 
per cubic foot), the consumption when developing 600 mH p. 
was 3] cubic metres (115 cubic feet) DE B.H.P.-hour. 
Tested as a blowing engine, it was found when run for 
three hours at 84 revolutions per minute, a steady wind 
pressure of 40 om. of mercury (73 lbs. per square inch) was 
obtained. At 94 revolutions per minute and slightly 
different quality of gas, the wind pressure rose to 45 om. 
of mercury (84 lbs. per tquare inch). Finally the engine 
was run at the high pressure of 62 om. of m (114 lbs. 
per square inch), the speed being reduced to 62 revolutions 
per minute. | 

The trials were a complete восоеве, and in view of the 
developments in power transmission on a large scale from 
our coal fields, electrical engineers would do well to watch 
this most interesting and bold departure in engine 
practice. As a matter of fact, a 200-H r. single cylinder 
gas engine of somewhat similar construction has been in 
use for more than two years at the Oockerill works 
driving the electric generators used for the electric power 
transmission. 

The Compagnie International d'Electricité, L'é ze, have a 
large and interesting exhibit. M:chines by Peipier are also 
shown. | 

ITALY. 


Franco Tosi, of Legnano, has three engines of 1,200, 800, 
and 60 H P. respectively, coupled to dynamos by Schuckert, 
Societa Esercizio Bacini, and Ansaldo & Co., of Genoa. 


UNITED STATES. 


The bulk of the United States machinery exhibit will 
be out at Vincennes, but there is a beautifully decorated 
pavilion in the gallery of the Electricity Hall, in which are 
shown original apparatus, firet Brosh and Jandus lampe, 
early Thomsor-Houston dynamos, instrumenta, &o. 

he Batcheller Pneumatic Tube Company, of New York, 
have а working exhibit. 

ашу American exhibitors have sustained severe loss 
through the disappearance of the sa. Pauillac, which had on 
board, amongst other machinery, the power plant for the 
"реа exhibit out at Vincennes. For this latter a 

and Orompton set has fortunately been obtained, and 
another Bullock generator to replace the one that was lost 
is on its way, to be coupled to a Ball engine. 

It may be mentioned that Vincennes is 6 miles from the 
шр Mars; the pleasantest way of getting there is by 
steamboat, the round trip occupying about 24 hours. | 


CRANES, 


A striking feature of each half of the electricity building 
is an immense travelling crane. That in the French section 
is of the double cantilever type, built by Jales le Blano, of 
Paris, and that in the foreign seotion is of girder pattern, 
built by Carl Flohr, of Berlin. They are both carrid 
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direct from the ground, and are, of course, eleotrically-driven 
throughont. | 

In the ee section there is an electrically-driven 
overhead traveller, each of the crabs being fitted with two 
three-phase motors, working through worm gears. 

The above-named firm, Jules le Blano, have installed five 
of the * Rampes mobiles or moving staircases, of which there 
are 27 altogether, the E-ablissement Cail and Maison Piat 
being responsible for the remainder. The incline is one in 
three, and speed 37 feet vertical rise per minute, In each 
case continuous current motors are used. 


THE TELEPHONING OF LONDON BY THE 
POST OFFICE. 


As the Post Office is about to commence laying the under- 
ground mains in connection with the Government scheme 
for the telephoning of London, it may be of interest to give 
at this stage a few particulars of the area to be served and 
the exchanges to be established, together with some prelimi- 
nary notes on the subject of the cables to be employed, the 
conduits and manholes to be constructed, and the switch- 
boards and the method of working to be adopted. 


AREA. 


The general scheme having already been described in the 
daily press, it will suffice to indicate briefly the scope of the 
undertaking. The area to be served is that known as the 
* London Telephone Area," which, to all intents and pur- 
розев, is that at present served by the National Telephone 
Company. It extends from Reigate nothwards to Waltham 
Abbey, and from Jiomford westward to Harrow, and embraces 
about 600 square miles. It would, of course, be impossible 
to carry out the work in all parts of this extensive area 
simultaneously, for even if there were an available staff, 
manufacturers could not produce with sufficient rapidity the 
required stores and apparatus. The Post Office has therefore 
decided to split up the work into what may be called snb- 
areas. The sub-areas in which work will commence this month 
are those for the Embankment, Westminster, and Kensington, 
to be followed immediately by the City work, and a little 
later by work in Hammersmith, Wimbledon, Patney, and 
во westwards to Kingston and Twickenham. When the 
work in these sub-areas has sufficiently advanced, the sub- 
areas in other districts will ba taken in hand. Bat the work, 
which will bə for the moat part und und, is of such a 
difficult character, especially in the Ойу, that the progress 
may be to the uninitiated appear slow. 


EXCHANGES. 
The Central Exchange will be located in a portion of the 
premises in Qaeen Victoria Street presently used by the Poat 


Office for Savings Bank business and the completion of this 
Exchange is promised within a year. Almost simultaneously 
with the opening of the Central Exchange, sub-exchanges will 
he opened at Westminster, Kensington, Wimbledon, Patney, 
R chmond, Chiswick, Kingston, and Twickenbam. 

As the work progresses iu other districts, sub-exchanges 
will be opened at about similar distances apart, the nearest 
to the City in the various directions being probably about 
Marylebone in the north-west, Islington in the north, 
Stratford in the north-east, Stepney eastwards, 18 
south-east and in the vicinity of the Elephant and Castle, 
eouthwards. With а scheme of sub-exchanges carried out on 
the lines indicated an excellent service at a moderate rental 
should result. 


CABLES. 


The cables to bə employed are paper-insulated and lead- 
sheathed. The advantages which dry-core cables (as cables 
with paper insulation are called) possess over the ordinary 
gutta-percha and india-rubber insulated cables are low 
capacity, high insulation, small electrification, and great 
rig eras For subscribers’ lines the condactor will weigh 
20 lbs. per mile, the mean diameter being 35°5 mils, and the 


maximum resistance 43 89 ohms per mile; whilst the cor 
duotor of the cables for junction lines will weigh 40 lbe. pe 
mile, with a mean diameter of 50 mils and a maximum 
resistance of 21 94 ohms per mile. For subsoriber circuit 
on main lines the largest oable to be used will contan 
x pairs, and the largest giz» for junction lines will consis 

108 

The following table gives some useful data as to th 
various sizes of the two classes of cables to be employed т. 
this telephone work :— 


TABLE I. 


20-1Ь. conductor. 40-1b. conductor. 


| 


Maximum Ave 


No. ' Mean Mean Maximum Arterage 
of thickness external weight | thickness external weight 
pairs. of lead. diameter. per mile. | of lead. diameter. per mie. 

Inches. Inches. | To Inches. | Inches Tom 
7 110 700 | 248 115 880 387 
12 115 900 862 180 1:150 5% 
19 | ‘190 | 1060. 478 140 130 700 
27 130 | 1950 ! 590 | 140 190 #6 
97 140 1:350 6:98 140 1 750 98 
48 140 1 550 | 8°24 150 2050 1347 
61 140 1 650 903 150 2200 13& 
75 150 1850 10 93 160 2450 168 
91 . 159 1900 11°54 160 | 2600 1816 
108 | 150 | 2100 ; 1300 | 175 2850 1% 
217 160 2 659 jas 


The paper used for covering the 20-Ib. conductor averages 
4 inch in width and for the 40-Ib. wire 4 inch, the thict- 
ness si i, in both cases being about 5 mils. The pape 
is usually laid on longitudinally with a slight Hiring to pre- 
vent contact between neighbouring wires, and is tied в 
with thin string. The wires are laid up in pairs uniformly 


twisted together, the length of the complete twist being 
4 inches for the smaller conductor cable and 6 inches for the 
larger. One wire of a pair is covered with white paper ax 
the other wire with oolonred paper, usually red, as a mess 
of distinguishing the wires for jointing purposes. Вак 
each layer there is a spiral wrapping of paper (usually 520% 
thick) and a final wrapping of similar paper is added betwen 
the outside layer and the lead sheath. 

The following table shows how pais are stranded together 
to form any size of cable; figs. 1 and 2 represent ! 
section of в 37 and a 48-pair cable respectively :— 


TABLE IT. 
Number of pairs of wire. 
No. of pairs JY FF 
. First Third | Fourth | Fit 
Contro: | ed pec , layer. layer. 

7 1 6 | 

12 3 9 

19 1 6 12 

27 3 9 15 | 

37 1 6 12 18 

48 3 9 18 21 

61 1 6 12 18 24 

75 3 9 15 21 27 " 

91 1 6 12 18 24 3 
108 3 | 9 | 15 21 | 37 


When the stranding has been completed the " шюр 
thoronghly dried at a temperature not exceeding cape 
In some cable factories this is done by placiog the. ; 
drum, on which the completed core has been “wound, 12 
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hot-air chamber which is kept at a uniform temperature of 
about 225? F. The time taken to dry the paper by this 
process varies from three to six days, according to the size 
of the cable and the amount of moisture in the substance of 


the paper. In other factories the oore is placed in an iron 


— — 
SSS 


cylinder and dried under vacuum, and by this method the 
drying can be done in about one-third the time required by 
the ordinary oven process. | 

After the core has been dried it is lead sheathed, molten 
lead at a temperature of not less than 600° F. being forced 
on round the core under a hydraulic pressure of from 2 to 
3 tons to the square inch. 

The completed cable is put in a tank of water, where it 
remains for 24 consecutive hours, in order to prove the 
sheath, and the cable is thereafter subjected to electrical 
teats for electrostatic capacity, insulation, and conductor 
resistance, 

In the case of both the 20-lb. and the 40-lb. oon- 


ductor cables, the mean electrostatic capacity of each wire 


measured against all the remaining wires of the cable and 
the lead sheath to earth is ‘08 microfarad per mile; and 
the mean wire to wire capacity of each pair, all the remain- 
ing wires in the cable, and the testing battery and apparatus 
being tnsulated, must not exceed 70 per cent. of the mean 
wire to earth capacity. This low capacity is mainly due to 
the large amount of air Space in dry-core cables, averaging 
about 60 per cent. of the entire internal space. Indeed, 
provided the paper used has a low specific inductive capacity 
and has been thoroughly dried, the capacity may be very 
accurately gauged by the amount of air space in the cable, 
and this, of course, is regulated by the width and thick- 
ness of the paper. 

The insulation resistanoe of each wire in any cable from 
every other wire in the cable and from the lead sheathing, 
all of which are to earth, must not be less than 10,000 
megohms per mile after one minute's electrification at a 
lemperature of not lees than 50? F., the eleotrification dur- 
ing the test to be steady. The voltage for this test may be 
600, but that usually employed is 450. 


CONDUITS. 
Hitherto the Post Office has confined itself in under- 
ground conduits to the use of cast-iron pipes, but till now 


\ 
NK. OS 
NNNS 


\ 


Fia. 3, 
the Post Office has never had to lay m 
m oonduits in any on "n 


scheme Fofé!telephoning;London by{means of underground 
wires brings a an entirely new condition of things. 
Under this scheme 50 conduits in one trench will be quite 
common in the Ойу, and in special cases this number will be 
much exceeded. Iu such quantities 3-inch cast-iron pipes 
require a large amount of space, and space, even under- 
ground, ia very limited in London. The Post Office has, 
therefore, resorted to glazed earthenware ducts iu place of 
cast-iron pipes where the number of conduits exceeds six. 
Anend elevation, showing half section, of the form of duct to 
be employed is shown in fig. 8, which also gives the sectional 
dimensions of the duct. It is made in two lengths, 
namely, 18 and 24 inches, the shorter duct being used only 
where the conduite enter manheles for the purpose of break- 


ing joint. 
(To be continued.) 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


AT the meeting of the Institution of Electrical Engineers, 
held at the Institution of Mechanical Engineers on Thurs- 
day evening, May 8rd, a paper was read by Mr. H. M. 
Sayers on the “Calculation of Distributing Systems of Electric 
Traction Under British Conditions.” 

The discussion thereon was opened by Prof. Andrew 
Jamieson, who regarded the paper аз one which contained a 
great deal of sound matter requiring special study. He 
referred to his visit to Cape Town in connection with the 
tramways there, and stated he found no less than 30 volte 
between the end of the lines and the power house. The 
result was electrolytic troubles and disturbance on the sub- 
marine cables. He advocated the use of boosters. Owing 
to the extraordinary character of the slate formation, forming 
a basin in which Cape Town lay, the rails returned only 
abont 70 per cent. of the current, and 30 per cent. went out 
to ; 


sea. 

Mr. Taylor spoke of the paper as being в thoroughly prac- 
tical one, discussing in detail the advantages from a distri- 
bution standpoint of the single aud double station and the 
polyphase system. He had applied some of the calonlations 
to light railways. Advocates of high tension transmission 
might try to reduce the costa of that method, but even sup- 

ing that tbose items most readily dealt with were halved, 
it would reduce *852d. to :292d. only. Mr. Sayers had taken 
а case rather in favour of polyphase transmission, as he 
assumed 28} miles of track, 57 care, and a heavy car mileage 
per annum. Attendance at the sub-stations reckoned at 3a, 
per week each seemed distinctly low and rather in favour of 
de The high losses were due to transformers. 

r. Taylor then showed how the cost was affeoted by 
frequency of service, and discussed whether the question of 
distance of transmission did or did not depend upon the 
distribution of traffic. He dealt with the arrangement of 
boosting described in the paper, which only appeared to 
allow for boosting on the portion of the length of trolley 
E an ag and not also on the feeder line to the section 

it. 

Mr. Eustace Thomas took up the question of most econo- 
mical distribution, and gave, as his opinion, that generally 
the systems put down had regard to first oost rather than 
economy. It perhaps seemed abeurd to talk of another way 
of putting Kelvin’s law, bat it was apparently more accurate 
than the ordinary mode of expression. Take out the cost 
of one mile of cable; if any given size be taken, it is a 
question whether it would not bs better to have a larger 
siz» Lt the resistances of the cables be в, and R,, then 
the power wasted in each would be в, к, and B, K,, while 
the interest, &c., charges would be P. к, and P, Ky, and to 
get the best result, 


(В, — Rz) К, = (Pg — Pi) Kg 


or Ri — RB _ K 
P, — Р, К, 


Ka depends only on the system adopted, and not on 
E 


pu 
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the size of the cables, For a given cage he had worked ont, 
the figures were :— | 


15 
| „2 «6 C^ x hours per day and cost of extra 
110 qua „„ vv. it from fn 
н< K, Percentage rate of interest, maintenance 
and depreciation. 
2 21.180 


3 
and the result gave 616, showing that about 1$ was the most 
economical size, 

Mr. Jenkin pointed out that the paper did not compare 
the one and two station, and the polyphase systems of 
supplying tramways ; interesting as it waa, the matter could 
not be generalised. He thought feeders should be run to 
separate sections of line, and two cars might connect the 
feeders at different perta of the line. 

Mr. E. K. Scott thought the polyphase system would 
have shown better if taken at 5,000 volts instead of 2,500 volts. 
No attention at the sub-station would be required if the 
polyphase system were assumed to be used directly on the 
cars. 


Mr. Swinburne had always some fear in discussing such a 
paper, but he regarded the risk of a departure from accuracy 
to get simplicity as very real. Under actual circumstances, 
insulation comes in; this does not vary as the cost of 
copper, and Kelvin’s law in its simple form does not apply. 
Another element was the eating of pipes that were “not 
ours,” the private individual could not do so, bat he трос 
tramways conld eat pipes as much as they liked provided they 
followed the Board of Trade regulations. Seriously, the 
corrosion of pipes he was afraid, would be most serious. 
He thought the three-wire system had not been sufficiently 
considered, but the present Board of Trade Rules will not 
fit three-wire systems. He supposed the reason why this 
method had been overlooked was that some American had 
said they did not do such things in America. He wished 
to state that the booster system is perfectly applicable to 
the three-wire system, and the bigger the system is the 
easier it would be to manage. Finally, the way out of the 
difficulty would be to put a booster on pipes. 

Mr. E. T. Carter asked if 5 was not 
in use on the City and South London Railway, and Mr. 
McMahon said it was, and the balancing was effected by 
battery and sub-station and balanoers. 

Mr. К. С. Quin differed from Mr. Sayers as to a drawing- 
in system for cables. He had used both, and concluded that 
if you draw in you will have to draw out, whereas if laid 
solid, or buried, not only is cheapness gained, but no necessit y 
will arise for removal. He, ав a municipal and tramway 
engineer, preferred granite setta between tramlinee, because 
the traffic was always heaviest on the crown of the road, and 
the granite setts tended to keep down the excessive wear. 
He regarded reliability as worth something more than a few 
pounds, and with all transformer syatems there was something 
to break down. : 

Major-General Webber compared tramway and telegraph 

le-fixing and cable systems, and severely criticised the way 
in which trolley poles were erected in many cases, a neglect of 
the stresses and strains being shown. He advised tramway 
engineers to study the question of strains on poles, and 
learn what they could from the experience of telegraph 
engineers. 

Mr. Sayers, in reply, felt happy that there had not been 
much contradiction or destructive criticism. He admitted 
his estimate of attendance on sub-stations (8з. weekly) was 
low. The greatest density of traffic affected the size of 
feeders, and not the distance of distribution. He con- 
sidered the method he gave for calculation more general 
than that of Mr. Eustace Thomas, as one got the general 
expression for the most economical density. He did not 
profess to compare systems. Each section of trolley wire 
would, of course, be fed at many points. He thought 
Mr. E. K. Scott quite right as to use of motors on cars, and 
that Mr. Swinburne’s remarks were worthy of attention ; the 
difficulty was to find anyone who would put down money 
to equip such a system. The trouble lay in shorts and 
turn-out&. It would require a paper to reply to Mr. Qain, 
but the life of a cast-iron pipe was 40 years, and he did 
think that that provision is worth greater attention. 

Yesterday the meeting was engaged in discussing a paper 
on motor meters by Mr. Evershed. 


THE NATIONAL TELEPHONE COMPANY’S 
DINNER. 


G.O.V.O., &c., an ; : 
Albert Rollit, LL. D., M. P., Bir Cuthbert Quilter, Bart., M.P., Láeut.- 


The company sat down to an 
with operatio. selections by a string 


The dinner over, 

ving “The Queen” in well-chosen terms 
—a toast which was honoured with enthusiasm, and was followed by 
the National Anthem— Bir Cuthbert Quilter rose to propose the 
toast of " The Imperial Foroes of the Grown." Hsmarking that, in 

phase of the old quotation, “ Опе touch 
pai idi 33 had Jost left, and ted out that not the 
noe w в poin not 

least aspersion was thrown on any soldier of any rank; mistakes 
had been made which must one 
“the time is not now!” The 


t repast, which was beguiled 
band. 


| 


pany’s employés alone not less than 1,000 had 
Africa, while the company had charged itself 
raid wives and families—an announoement which was rec with 


The toast was coupled with the name of Lieut.-Ool. О. B. OLAY, 
V.D., who, after lamenting the absence of Bir Jas. Fei pointed 
out the fact that the Volunteer forces, with which he been con- 
nected for 20 years, were now on an entirely new footing; bat too 
much must not be asked of them—it was out of the question for 


the year 1899 constituted a record, 21,000 subscribers having 
been added to its clientele, while there are now 176,000 subscribers’ 


ign messages 
amounted to 617 millions; during the same 
m киш telegrams, inclusive of foreign ones 


{ 
Е 
: 
| 
: 
E 
i 
i 
i 


half an hour to two hours were daily experienced in 


X ting. 
plained that his remarks were not aimed at the 
service, with which he had no fault to find; he thought that the two 
millions sterling voted by Parliament last year for the Post Office 
competitive telephone service would have been better 
improving the trunk service—a very natural view to take! 

e toast was coupled with the name of Bir A. Rollit, whose lively 
reply was heartily a the course of his remarks Bir 
ALBERT made a comp tary reference to each of the managerial 
staff and the visitors, alluding in the latter case to the highly scientific 
character of the company’s vocation. 

A gracefal allusion was also made to the late Prof. Hughes, whose 
invention of the microphone had made ner mage i possible, 
Mr. Gaine’s forensic were y appreciated, and Mr. 
Anne's skill in dealing with statistics was said to enable the 
to prove anything 

ro " The Visitors,” Mr. J. O. Онлмвивѕ paid a 


gow in the kingdom ; he re 
ee ee compliment, for in his opinion the service 


Referring 

Albert Rollit's, that the company 
Lord Kelvin deduced that it received 617,000,000 kicks per annum! 
But, in his opinion, they were mere pin pricks, and in 10 years’ time 

the company would be even more highly than ever. 

Prof. THomrson also replied, and pointed out the great import- 
Б g, employingas 2 reat 10,000 per- 
sons. Referring to the danger swamping enterprise 
over-municipalisation, he protested nat the growing 
tendency in this direction; on the other band, its trials had kept the 
company alive to the посо ш constant improvement, for which 
there was still ample room. ecompany was now 21 years old, and 
the Professor hoped to be present at its celebration 21 years hence. 


ance of the company’s un 


$ 
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Referring to the dream 
тача inventions of the fature, the speaker concluded 
cou 
“The good of former times let others state— 
I think it lacky I was born so late !" 


Mr. T. A. Pnovr proposed an extra toast, that of “The Ohairman,” 
in a speech which rang with раен чат might say of affection, 
and Mr. dann having suitably rep the p came to 


an en 

the evening various solos were agreeably rendered by Miss 
ine Dew, and Messrs. Will Edwards and Seth Hughes, 
accompanied by Miss Edith Bristow. 


of cross-Aflantic telephony, and other not 
with the 


BEFORE PARLIAMENTARY 
COMMITTEES. 


BILLS 


Востн LANCASHIBB Tramways BILL. 


Committee of the House of Commons, 
. Beale Hayne, had before them on Tuesday, W 
last week the consideration of the South Lancashire Tram“ 


{ШЕШН 
TH in 


of which the lines might be pur- 
local authority, without taking into account the good- 


be extended to 35 years. 
ven by Sir John Willox, М.Р, 
th), . James Atherton, Mr. 
. Waller, and others. his evidence said it was 
the intention to light the entire route of the tramways, town and 
country, by Mr. Walker, who is acting as engineer for 
scheme, estimated that the construction of the tramways would 
£488,959. The electricity for lighting the line of route would 
less than #4, a unit. 
After hearing evidence against the scheme, the Committee approved 
the preamble of the Bill. 


+ 


Ё 
а 
3 
E 


* 
:; 


. 
-- 


BAEBR BfRRET лир WaTEBLOO RAILWAY. 


Ат the resumed Ес the Committee оп Wednesday last week, Mr. 


of the Great Western Railway,gave 


WILEKINSON, the 
and said he considered such a 


gene 

evidence in support of the B 

would be extremely useful in 

ton to the West End and Waterloo. 
Mr. Owmss, the 


of the London and Seuth- 


А general 
Western Railway, also supported the Bill, and said he considered it 


was a blot upon London that there should be such poor communi- 
cations between the different termini. | 


vour 
uty chairman 


Bir Banzaum Barer, O. B., said it was proposed to carry 
public over the whole six miles of the new railway for 2d. The 
present fare by omnibus for the same distance was 5d., in addition to 
which there would be a saving of time. 

Bir J. Могғи Bannry, examined in opposition to the scheme, said 

the extension of the line to Paddington really meant a complete 
reversal of the idea under which the line was sanctioned —which was 
5 communication between the north and south of 


extension was not required in the 
he did not believe it would be a financial 


LmTrLEB, Q.O., against the Bill, the Committee 
to pass the preamble. 


Cranma Cross лир Sraanp Егиотвісгту BorPLY BILL. 


Тиш Bill came on Thursday and Friday last week before a Com- 
mittee of the House of 


m r 


of the Great Central Railway, 
favour of the Bill indi 


ч 4 


: dividend of 5 per cent. The line would be mostly 
in some places. 


the company to acquire a site at West Ham for the ире о рто- 

а station for the supply of the б: site had 
the approval of the Corporation, and it was situated far away 
from any residential t, being surrounded by factories, &. 
The site of the generating station had an area of about 73 acres. 

Mr. PATCHELL, O. H., the engineer to the company, said that the 
mains would extend from West Ham for about 3} miles to the 
boundary of the City, vid Poplar, Mile End, and Whitechapsl, and 
they would also be extended to ons of the West End. 

After hearing considerable evidence both for and against the Bill, 
the Committee decided to approve the preamble. 


Cork ELECTRIO TRBAMWAYSB. 


A BILL to authorise the construction of an electric tramway from 
Oork to Blackrock came on Thursday and Friday last week before a 
Committee of the House of Lords, presided over by the Earl of 
Lauderdale. 

Mr. Рвыввв, G. O., in stating the case for the promoters of the Bill, 
said that the tramway company now had a line working to Ballin- 
temple, and they sought in the Bill before the Committee to get a 
farther extension to Blackrock. The inhabitants of the district wore 
enthusiastically in favour cof this scheme, and the only persons who 
had anything to say against it were the Cork, Blackrock and Passage 
Railway Company. It had been urged that the company was not in 
а proper financial position to carry out the scheme, but he might 
mention that last year—the first year of its working—it had paid a 
gle, but double 


Mr. OHARLES Munz (secretary and manager of the Cork Electric 
Tram and Lighting 8 stated that one of the promoters of 
the Bill was Mr. William Murphy, an inhabitant of Cork, who was 
connected with large electric undertakings. The capital of the com- 
pany was £200,000, half of which was preference and half ordinary, 
while the debentures represent £70,000. There were about 8 miles of 
rail, some doable and some single, and the tramway had so far been 
very successful indeed. Last year they carried five million passengers 
at an average charge of 1d. per person, and as the result of the first 
year's work in lighting and traction they had a net profit of £12,000, 
which enabled them to pay a dividend of 5 per cent. and to carry 
forward £1,000. The system was the overhead trolley system, to 
which there was no objection in the district. The te for the 
construction of the proposed tramway was about £6,000. 

After hearing farther evidence, the OHAIRMAN OF THE ÜOOMMITTEE 
intimated that the Committee saw no reason why the Bill should not 
prooeed, but they thought that the promoters ought to give & pro- 
tective clause to the railway company in respect of one of their 
baidges which they intended to cross over. 

Mr, Вовни, who represented the railway company, 


ll waa ordered 
: for the insertion of such a clause, and accordingly the Bill was 
. to be reported to the House. 


enabling passengers to get from PadAing- .. 


* 


Lompow UxriTED Tramways OoMPANY, LIMITED. 


Era U. Kay. SgurTLBWOSTH presided on Friday of last week over а 
Zeleo Committee of the House of Commons to consider the Bill of 


Чо оц to Hampton 
Wick. He believed that the opposition of the Middlesex Oounty 
Oouncil was based upon a suggestion that at some future time that 
body, with the London County Oouncil, would carry out a scheme of 

ways themselves. But his clients were in possession of the dis- 
trict, and the Middlesex Oouncil was not the purchasing authority 
under the Act. 

Evidence in support of the Bill was given by Mr. CLrrrox Rogm- 
som, the general manager of the company, who explained that the 
electric cars proposed to be put upon the road would each accommo- 
date 80 as 36 or 44 in horse cars. He considered 


use, and the system extended. 
After hearing other evidence the Committee adjourned. 


at one time a member of the Urban District Council of Twickenham, 
said that the scheme of the present Bill was not viewed favourably 
by the residents in the neighbourhood, and ially were they 
op to ‚тшн грав пор tee Richmond Bridge Road. 

J. Whittaker and Mr. О. B. Brereton, O. E., having given 
evidence in opposition to the scheme, 


778 


THE ELECTRICAL REVIEW. 


[Vol. 46. Ro. 1,172, Mar 11, 1900. 


secondly, as far as possible 9 feet 6 inches must intervene between 
the footpaths and the lines; thirdly, where two footpaths did not 
exist the Committee must be satisfied as to the provision of a second 
in case of building taking place; fourthly, the Oommittee must be 
satisfied that a double line was not required where a single line was 
proposed; and lastly, that the interlacing opposite Bt. Stephen's 
Ohurch should be further considered. While assenting to the 
preamble generally, the Oommittee would examine the deposited 
plans in regard to width of roads, single lines, curves, and so forth. 


Thie Bill again came before a Committee of the House of Commons 
on Tuesday, when the deposited plans of the proposed railway were 
examined. After some discussion, the Committee announced that 
they would sanction the interlacing of the lines opposite St. Stephen’s 
Ohurcb, Hast Twickenham. The preamble of the Bill was then 
passed, and the Bill ordered to be reported to the House. 


Tus Ооонту oy DoBBAM ELROTrRICO Ротвв BoPPLY Company. 


Тнв Special Committee of the House of Commons, appointed to 
inquire into the various electric power Bills submitted to Parliament 
this session, commenced its proceedings on Thursday of last week. 
Sir J. Kiteon ie chairman of the Committee; the other members are 
Sir Andrew Scoble, Mr. G. T. Bartley, Mr. Ashton, Mr. Howard, Mr. 
Billson, and Col. Long. Mr. Bonham Oarter is acting as referee. 
The first Bill to be considered is tbat promoted by the Ocunty of 
Durham Electric Power Sopply Company. Mr. Balfour Browne, 
QO., Mr. Worsley Taylor, Q O., and Mr. Moon represented the 

romoters. Those petitioning against the Bill were the Felling 

istrict Council and the Hebburn District Council (represented by 
Mr. Fitzgerald, Q O., and Mr. J. P. Williams), the Lambton Oolliery 
Company (represented by Mr. E Н. Lloyd), and the promoters cf the 
Tyneside Electric Power Bill of the present session, for whom 
Mr. men QO, Mr. Baggallay, QO, Mr. Н. Lloyd, and Mr. Frere 
appeared. 

Mr. BaLrouR Browns in opening the case for the Bill, said the 
promoters sought to obtain power for incorporating and conferring 
ceitain powers on the Oounty cf Durham Electric Power Bupply 
Oompany, for the supply of electricity in bulk, and for other purposes. 
It was pro to establish a central generating station at Gateshead 
from which energy in bulk would be supplied to lccal authorities 
over & wide district. Those who were promoting the Bill were 
connected with the Gaterhead tramways, and also with the electric 
lighting of Gateshead and Jarrow. They were also interested in the 
electric lighting order which the Durham Corporation had agreed 
to transfer to them. The districts for which the company sought 
poser to supply electricity in bulk, included Gateshead, Jarrow, 

urham City, and Beabam Harbour. It was intended to erecta 
central generating station at Gateshead for the supply of current, 
and it was expected that the company would thus able 
to supply at very cheap rates. Under the Bill they would 
not be able to compete against any local authority in the 
mat er of supplying electrical energy —the idea being that they would 
be very useful to local authorities who wished to light their towns 
by electricity, or run tramways. By producing the energy on a very 
large scale they would be able to manufacture exceedingly cheaply, 
so that it would be to the advantage of local authorities to purchase 
from them р Фе than generate their own electricity. At the present 
time there was а gocd deal of discaesion as to bow far municipalitice 
should compete against private enterprises in the matter of tradiog, 
and he asked the Committ&e to decide that the supply cf electricity 
to the district in question could be more properly placed in the 
bands of a private company than in the bands of the local autho- 
rities. Generally speaking, in Durham the local authorities tock 
that view themselves, and while they wished to retain the power of 
distributors, they had no desire to go in for manufacturing. The 
company would be obliged to supply electricity to any authority 
within the district that desired, but they were not asking for any 
compulsory powers to compel anyone to purchase & single unit of 
electricity from them. As to the cost of manufacture, that was esti- 
mated at a trifle over 4d. per unit, and it was hoped by the company 
that ет would beable to supply users at Id., ог at the most 140, 
per 

Mr. Ferrant gave evidence in favour of the Bill, and said that by 
cheapening production the company would be able to supply small 
manufacturers and others with electrical at a very cheap 
rate. Examined as to the cost of the scheme, the witness said that 
the total outlay was estimated at £500,000, made up as follows :— 
Generating plant, £297,000; cost of transmission, £160,000, tbe 
balance being made of contingencies. He had gone very carefally 
into the cost of manufacture, and it worked out at about 044 of 1d. 
per unit. To that would have to be added 0 21d. per unit, the cost 
of transmission of energy. The high pressure system was that which 
it was proposed to utilise, as that was the best system for trans- 
mitting power over long distances. 

On the re-assembling of the Committee on Friday, the CHAIRMAN 
at the outset of the proceedings said he thought it would be con- 
venient that he should state that the Oommittee having before them 
the report on electrical energy, generating stations, and supply, they 
adopted certain of the conclusions of that report. They accepted the 
recommendations contained in the report of the Joint Committee of 
1898 on Electrical Energy in the following respects, vis, compulsory 
powers for acquiring sites for generating stations, and lands or ease- 
ments for pipes and mains therefrom and other works, whether 


within or without the area of варріу, might аз а principle be granted, 


but they were p to hear p ers who objected to the parti- 
cular sites sele by the promoters. In the case of powers being 
given for the erection of generating stations outside the ares of 


supply, powers might be given for laying mains in streets leading 
from the station to boundary or area of supply, 
and re-instating 


for which it was not now utilised. had 


speaking y 

In this country, at the present time, supplying electricity in bulk 
is ad oe of an experiment, is it not?—I hardly think an er- 
perimen 

In this country ?—No. It isin the early stage, but I think it is 
well established that it can be done, and it is beyond the domain of 
experiment, but with regard to getting people to use it, I do not think 
they are yet trained to it. 

Replying to Mr. Banruay, the WrrwESS seid that this country was 
very much behind other countries in respect to the use of electricity 
for er pur for mansfactories, and unless we had something 
of the sort by the Bill ander consideration, we were seriously 
hampered in our contest with other nations. What was wanted was 
the means of distributing power commodiously and cheaply, and that 
could only be done on a very wholesale scale. 

Ooancillor J. Topp (chairman of the Electric Lighting Committee 
of the Durham Oorporation) gave evidence in favour of the ВШ. He 
said the Corporation were particularly interested in obtaining a 
supply of electricity on the most favourable terms for lighting, trac- 
tion, and power purposes. He was quite certain that elec ricity could 
be produced upon a great scale FF 
a small one. He felt convinced that the traction of the future woald 
be electricity. 

Mr. William Grey, deputy-Mayor of Derham, Mr. Alderman Scott 
(Gateshead), Mr. Alderman Hindmarsh (Gateshead), Alderman Arm- 
strong (Jarrow), Mr. Stephen Sellon, M. I. O. E, followed with evidence 
in favour of the Bill. 

Mr. W. L. Manaen, one of the promoters of the Bill, was also 
examined. He said that the Bill would tend to cheapen electricity 
to the consumer all round. A man living in a small district would 
get hie current at practically almost tbe same price as the man in the 
larger district. In other words, the manufacturer would not have to 
consider where to place his works. Tramways and light railways 
would all tend in the same direction. 

The Oommittee then adjourned. 


On Monday Me. Млраки was cross-exawm'ned. He said that, 
although it wastrue that one company was to generate electricity and 
another company, allied to it, to distribute it, the interests of the con- 
sumer would come in by reason of his getting his electricity cheaper 
than if these different districts put down separate generating planta 
If the Bill was passed it would make the supply of electricity 
possible in many of the pit villages of Durham, where to-day they 


for the promotors was closed, and the rest of the sitting was 
to the hearing of local evidence from Felling and Hebbarn in opposi- 
tion to the Bill. 


At the sitting on Tuesday Mr. Baacarray, QO, addressed the 
Committee on behalf of the Tyneside Biectric Power Bill, and 
opened the case for that Bill at the same time. He said that the 

iculars—b th in regard ie 


they had arranged to take over. Their desire was to 3 
wa 


Bare te nee oer e gp 
ЫШ 


Bill was totally different. They were the largest manufacturers and 
producers in Tyneside, and they wanted to supply themselves and 
neighbours on the cheapest and most efficient terms. It was scheme 
promoted: in the interests of the district, and not as a commercial 
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lation. They had a very strong body of evidence in support of 

e position which they took up, and the Bill was supported by prac- 
tically all the large manufacturers on the Tyneside. 

Bir A. Noss, vice-chairman of Bir W. Armstrong & Oo., Newcastle, 
raid that the promoters of the Tyneside Bill were all local people of 
strong financial position, and they were very largely interested in the 
most important mansfactories of the district. He believed that they 
would be able to carry out the scheme successfully, especially as some 


of the promoters were already interested in electrical engineering. 


It would be of great advantage to engineering firms if they could 
obtain an economical supply of electrical power. At present they used 
electrical power generated by themeelves, but doubtless if they could 
get a satisfactory supply from outside at a suitable price, they would 
very largely increase the use of electricity. He would be very sorry to 
see the supply of electricity undertaken by the local authorities in the 
district, because he did not think they would be able to supply as 
cheaply asacompany. He thought it was very desirable that every 
facility should be given for the production and distribution of 
electricity in Tyneside and district, because he believed that this 
country had suffered in the past from the want of electrical energy for 
manufacturing purposes. 

Mr. A. A. О. Swinton, one of the promoters of the Tyneside Bill, and 
a member of the Oouncil of the Institution of Electrical Engineers, said 
he had practised since 1884 as an electrical engineer, and given much 
attention to the distribution of electrical energy for lighting, power, 
and traction purposes. He thought it was very important for the 
manufacturers in Tyneside that they should have a good and 
economical supply of electrical power, such as they proposed to give 
under the Bill. The prices would be arranged upon what was known 
as the Brighton system, but not exactly the same as existed at 
Brighton. They proposed a sliding scale, and the prices would come 
отв и n as the ordinary shareholders received 10 per cent. on 

e cap | 

Oross-examined, WrrwEss said they proposed to begin by putting 
down one generating station at Wallsend, and possibly in course 
time, as the demand increased, they would have to supplement that 
by two other stations. 

The Oommittee then adjourned. 


— aa 


LEGAL. 


THE Jan Ds Авс Lame ARD Execraio Company, LIMITED, 
v. JOHNSON. 


Tus trial of thie action was begun by Mr. Justice Farwell, sitting in 
the Ohancery Division of the High Courts of Justice, London, on 
Friday last week. Tue claim was for an account of royalties due (and 
the recovery of the amount thereof) under a license to use two 
patents; and the defendants, who ocounterclaimed for damages, 
pleaded, inter alia, that the articles they had made would 
nof, even had there been no license, have been infringe- 
ment of the patents. Mr. Moulton, QO., Mr. T. Terrell, QO., 
Mr. J. G. Gratam, and Mr. A. J. Walter (instructed by Me sers. 
Faithfull & Owen, agents for Messrs. Payne, Galloway & Payne, 
Manchester) appeared for the plaintiffs, and Mr. Bousfield, Q O., and 
Mr. J. Hunter Gray (instructed by Mr. George Whale) were for the 
defendants. 

Mr. Тяввиг, in the case, said that the license to the 
defendants was dated March 24th, 1898, and it was a license to use 
two letters patent, Nos. 15,479 of 1893, and 4374 of 1895, The sub- 
stantial defenca made was that the goods produced by the defendants 
were not made under the license, and would not, if there had not 
been a license, be infringements of the patents, and that no royalties 
were dae in respect of them. The defendants also set up an exten- 
sive counterclaim for misrepresentation, and for rescission of the 


Mr. Bousrrecp at this stage interrupted with a preliminary point 
of objcetion. He said that the claim was in of a license to 
make and sell “enclosed arc lamps for which the plaintiffs 
certain letters patent, to wit, No. 15,479 of 1893, and No. 
4374 of 1895.” What the defendants said was that at the time of 
the license the plaintiffs did not possess those patents, and those 
patents were not mentioned ia the license. The plaintiffs said that 
if they made that representation or warranty, the patents were, in 
fact, controlling patente, and that the plaintiffe became posressed of 
them shortly after the date of the license. The defendants pleaded 
that the plaintiffs did not own those two particular patents at the 
date of the license. 

Mr. TERRELL, continuing, said that the patents were for enclosed 
arc lights, and turning to the legal considerations in the case, Mr. 
Terrell said that when this license was granted the plaintiffe were 
possessed by assignment of the patent No. 4374 of 1895. Then they 
had an agreement to buy the patent No. 15,479 of 1893. The license 
with the defendants was between tbe Jandus Arc Lamp and Electric 
Oompany, Limited, and Walter Olaude Johnson, the licensee, and it 
stated that in consideration of the royalty of 51. for every lamp made 
by the licensee, the licensors granted to the licensee fall authority to 

©, use, and vend enclosed arc lamps for which the Jandus Ато 
Lamp and Electric Oompany, Limited, possessed controlling patents, 
in so far as related to the enclosing of the arc in two or more globes 
or the equivalent. The license went on to say that the licensees 
should have that right during the term of the patents, and that was 
8 point which his Lordship wculd have to consider because of the 
defence which had been raised. The licensees were to affix on а con- 
spicuous part of every lamp which they manufactured a royalty 


plate which would be farnished by the licensors, bearing a reference 
number and the inscription, “Under license to Jandus patents.” 
Olause 5 said, In the event of the licensors failing for a period of 
12 months after their attention has been called to the matter to take 
proceedings against parties who make, use, or sell aro lamps which 
are infringements of the patents owned by them, the licensees shall 
be relieved of farther ogon to pay royalty under this agree- 
ment.” Another clause was im t. It was thie: " The licensors 
hereby undertake that they will not grant in the future any licenses 
to use the patents covered by this license at a less royalty than that 
hereinbefore agreed to be paid by the licensees without making a 
corresponding reduction in the royalty to the licensees.” He drew 
his Lordship's particular attention to that, because the defendsnts 
said that the plaintiffs or one of their officials bad made a misrepre- 
sentation, and that they (the defendants ) had, acting on the faith of 
that misrepresentation, taken the license. The suggested misrepre- 
sentation was that the онш had not granted to anybody a license 
upon better terms than those whieh had been given to the 
defendants; and the better terms that the defendants complained of 
were that the plaintiffs had granted a license to somebody, not at a 
less royalty, but for a shorter period of time, and that the persons to 
whom this latter license had been granted, if the license were deter- 
mined at a shorter period of time thanthe whole length of the 
patent, might thereafter dispute the validity of the patents. The 
clause in question was, The licensors hereby undertake that they 
will not grant in the fature”—and this threw light on what was the 
probable representation if any was made at all—"to any pone 
or persons any licenses to use the patents covered by this license 
at a less royalty than that hereinbefore agreed to be paid by the 
licensees without making a corresponding reduction in royalty to the 
licensees.” The license was to apply to all forms of double enclo- 
sure.” This was what was granted, and this was what the defendants 
might do, although the patents were not named in it. It was “that 
the license should apply to all formsof double enclosure except that 
made with the particular arrangement adopted by the Jandus Arc 
Lamp and Electric Company, Limited, namely, & fixed outer globe 
closed at the top and the inner globe removable through valve at the 
bottom "—that was at the bottom of the fixed outer globe. What the 
defendants were therefore licensed to do was to make every form 
of lamp with double enclosures with that single exception. The 
license farther stipulated that nothing contained in it should confer 
upon the licensees the right to use the carboa feeding mechanism 
as described in the licensors’ patents, and further that the licensees 
should not during the continuance of the license, nor at any time after 
the determination thereof, dispute the validity of the said letters 
patent on any ground. That vas the license. There was no question 
as to the plaintiffs’ title regarding No. 4374 of 1895. Then there 
was this agreement of March 23rd, 1897. It was between the Elec- 
tric Arc Light Company, hereafter called the vendor company, and 
the Jandus Arc Lamp and Electric Company, hereafter called the 
purchaser company. It set forth tbat " whersas by an indenture of 
assignment dated March 18ih, 1897, between William Phillips 


Thompson of the firat part, the purcha-er company of the second part, 


and the vendor company of the third part, the said W. P. Thompson 
had assigned at the request of the vendor company Thompeon's 
patent No. 207 of 1896 to the purchaser company, and whereas 
the vendor company claim to have certain rights іа the patent known 
as the Howard patent No. 15,479 of 1893, which rights the 
vendor company believe to be the aosolute rignt to ask for an pag 
ment of the said Howard patent —it turned out afterwards t 
they did have that right—" it is hereby agreed (1) the purchaser com- 
pany will on the signing hereof pay to the vendor company the sum 
of £2,500; (2) the purchaser m aee will pay to the vendor 
company a farther sum of £1,:00 upon the vendor company 
an assignment to the purchaser com- 
pany ot the said ward patent, No. 15,479, of 1893." The 
өй they erlosted the w&lpnment to tho plaintifs, who рай 
tained they execated t e в, who 
the £1,500. That document was dated March 23rd, 1897, and 
therefore, а good deal in advance of the license, which was 
March 24th, 1898. 

Mr. Justice FABWELL: What is the date of your assignment ? 

Mr. TERRELL: April 27th, 1898. There was an antecedent 
ment to the Electric Arc Company. 

Mr. Bousrigcp said that the point was, bad the defendants on March 
94th, 1898, a license under the patent of 1893 ? 

Mr. Jastice FABWBLL : What you are granted is s licence for all the 
lamps for which the Jandus Oompany possessed the controlling 

tents. Did they possess controlling patents? They did in equity, 
жам they had the contract. 

Mr. TERRELL, resuming, said that under the license the licenses 
was not bound to do anything. It he did anything, then the plaintiffs 
had to establish that he had done it, and if they did so, then they 
were entitled to an account of royalties. The patent of 1893 was the 
more important, but if they got the defendants within one, that would 


be enough for the purpose. The specification of No. 15,479 of 1893 


was entitled "Improvements in electric arc lamps," and the sixth 
claim was for “ ад arc lamp having its arc enclosed in a transparent 
or translucent envelope closed air-tight at all points below the arc, 
and provided with a plug at the top having a closely fitting feed 
opening for the tive carbon.” That was one of the things the 
defendante was licensed to do, and he (Mr. Terrell) would show that 
he had done it literally. Then there was a very curious defence to 
the effect that he did not want to dispute the validity of the patents 
because, being a licensee, he could not do so; but he would produce 
specifications against the plaintiffs, and he devised thie scheme of 
quoting specifications, and said he would do so by way of construc- 
tion, so as to limit and reduce the scope of the patents. Bat there 
was authority to show that that could not be done. Ia Olark v. Adie 
it had been settled and decided that they could not do that. 
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Mr. Justice FARWELL: It seems to me to be an indirect way of 
allowing a licensee to attempt to im the patent. 

Mr. TEARELL concurred. He submitted that the defendants had 
acted under this patent, and was stopped from saying anything about 
its validity. Then with reference to the 12th claim in the specification, 
the plaintiffs said that the defendants had also taken that. It was 
" an arc lamp, having its arc enclosed within a transparent or trans- 
lucent envelope, an auxiliary transparent or translucent envelope 
closed on all sides surrounding said arc-enclosing envelope, and feed 
openings іп the envelopes, whereby the two sides of the arc-closing 
envelope are maintained at & comparatively uniform temperature, 
and fracture is avoided." With reference to the first m, his 
Lordship would see that it was limited to the claiming of a combina- 
tion of a transparent envelope provided with certain things. The 
12th claim dealt with two enclosing envelopes one within the other. 
The defendants had taken both. Then with regard to patent No. 4374, 
the claim which the plaintiffs said that the defendants had taken was 
claim 1: “Ia an arc lamp, prolonging the life of the carbon by 
encloeing the arc within two or more chambers so arranged that the 
upper part of the outer chamber is made airtight, or nearly so, while 
the lower part permits some communication with the outer atmo- 
sphere, and the inner cbamber permits a limited communication 
between its interior and the gaseous contents of the outer chamber 
or chambers, the combination of the chambers being so devised asto 
surround the arc with inert or non-oxidising gases, and prevent or 
кше the access of the oxygen of the air to the carbons as herein 
set forth.” 

Mr. Justice Ёлһугюы,: Does that differ from the other one? Is 
it not the same thing very much ? 

Mr. TERRELL said it was practically the same thing, but with im- 
provements. Bat he wanted, if he could, to avoid going into any 
science in tbis case. What the plaintiffs had done was, that they 
had bought one of the lamps which defendants had made, and he 
would now call Mr. Olerk to tell the Oourt what it was. 

PUE Justice FARWELL: What does Jandus mean? I have heard 
of Janus. 


Mr. Мосттон : "Jandus" is the unfortunate name of a fortunate 


man. 

Evidence was then called, and Mr. Dagald Olerk was examined 
and cross-examined, but we do not consider it necessary to publish 
his evidence, which was mainly confined to details of construction, 
and his Lordship had said the validity of the patent could not be 
contested. 


thing which is very narrow 
Mr. TERRELL 


they 
t, and to claim rescission of 
the whole agreement would go to the root of the action on the claim 
as woll as the counterclaim, because if the Court rescinds the agree- 
ment, there is no royalty due at all. 

After some further discussion, bis Lonpsuir said it occurred to him 
that they ought to take the counterclaim first. 

Mr. TERRELL felt that that would be the best plan. He wanted 
Mr. Olerk to go out of the box and for his learned friend to open his 
claim and establish that the plaintiffs made the representation, and 
that he acted on the faith of that Di Agora When he had dore 
that he would be entitled to call witnesses to prove the represen*a- 
tion was untrue and these were not controlling patents, and then he 
would be entitled to cross-examine Mr. Clerk. 


ned 

His Говрвнір : What do you say to that Mr. Gray? (Mr. Bousfield 
having left the Oourt). 

Mr. Gray: I cannot object. The only purpose we had in cross- 
examining is that while we have the witness in the box we want to 
get all we can from him. 

Mr. Gray then proceeded to open the defendants’ counterclaim. 
His Lordship, he said, would notice in the recital that the plaintiffs 
guaranteed that they possessed controlling patents. If he could 
satisfy his Lordship that the defendants acted upon that representa- 
tion inexecuting the license, of course he was entitied to rescission. But 
there was another ground in the amended pleadings which he submitted 
was & separate ground for rescission even if he failed on that parti- 
calar ground. He thought it would be desirable at the present 
stage to call his Lordship's attention to the letter to show exactly 
what the plaintiffs undertook. Paragraph 54 of the amended defence 
said that “while the negotiations for the said license were proceed- 
ing, one Bernard Drake, acting as agent for the plaintiffs, wrote to 
the defendant a letter dated March 15th, 1898.” This letter ran: 


І have to refer 


8 


“I send you herewith the clauses accepted by the other licensees 
which you refer, and trust you will now get the license signed 
these alterations. I give you my assurance that these terms 


& o 
Pe 
$ B 
7787715 


Ti 


Ho Товрвнр: I understand your objection to be this: A licensee 
cannot dispute the validity of the patent; it is beneficial for a licensee 
to be able to dispute tbe validity of & patent, and therefore, the 
shorter the license the more beneficial it is; bat the result of it 
would be—no license most beneficial. That cannot be the meaning 


of it. 

3 dispute the ы кү тг bad 

course, en 

undertaken not to dispute the validity, not only daring the term of 

F other licenses had gota 
: Do p some 

license without the terms “nor at any time after the determination 

Mr. Gnar: I say that he had not only that, but that he had 

to determine the loses within three years aftar th Бове bad bom 

granted, and he could dispute the validity of the patent if he chose. 

His L ery well, then there are two on 

sentation, the one ia as to “on best terms," and other as to 

being controlling patents? 


His LogneHrP: Of course, you have to call Mr. Johnson to show 
. were controlling patents, and that he relied 
upon 
Me Gnar: If your Lordship pleases, then I had better call him 
at once. 

Mr. Warm OLAUDEB Jonson, examined by Mr. Gray, said he 
was the defendant and traded as Johnson & Phillips. 


in 

"with tho license. The negotiations 
plaintiff company in connection 
were carried on partly in writing and y verbally. He obtained 
a draft of the license sometime before 
the words thatthe Jandus Company owned controlling patents. 
Before signing the license he had 

other licensees. He expected that 
were controlling patents. Чара кше ас бе vts 
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issued. 
at home. The French oom was formed in 
factared 500 
English company. The company had more ord 


ere 
with, and asked witness to assist them. He knew Mr. Drake 
well, and had gone into the matter with him at the 


tting i ly in 1898. He thought that Drake told bim at ti 
th І in 4 with nad named one about the Homin 
А it uestion of gettin from Marks. 
кетчү бог ч coups Barton and Jandus patents 
he Howard. There was no otber 
as he knew. He knew it was юз 


Will tell me a single big 

to my commercial 

go into matters of that kind. I manufacture other things besides 

mm cross-examined: He could not mention the name of a 

single large maker of enclosed arc lamps who was not a licensee of 

the tiffs. The question whether or not a $ was а con- 
patent or not was a matter of opinion. cause of cour- 
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pu was that his license was not what Mr. Drake represented it 


We will see about that. First of all your license was for the whole 
period ?—Yes. 

You have got all we can give you, have you not ?—Yes, too much. 

Killed with kindness, in fact ?—Yes; of course, I want to escape 
from it, undoubtedly. 

Oross-examination continued: He did grumble about having the 
license given for the whole term. He wanted to be on the same 
terms as everybody else. 

You wanted it for the whole term ? My letters show I did it to 
please Mr. Drake. 

You say this was not a commercial but a charitable act ?—No, I say 
that Mr. Drake asked me, and at last I fell. 

The Wrrunss stated that the license to the General Electric Oom- 
pany was better than his because they could escape being bound by it, 
and be could not. He, of course, knew what was in the document 
before he signed it. 

At this stage the hearing was adjourned. 


Farther cross-examined, the Wrrurss stated that he had spok»n to 
Mr. Drake about the 3 He (witness) was concerned that no 
ty than himself. What he did was to 
. At least that was one of his reasons. There was 
& clause that E дузы should cease in the event of the patents 
being declared invalid by a Court of Competent Jurisdiction. 
: 5 һу Ме. rd It es patents had E con. 
tolling pa would, opinion, ve been a profitable t А 
In hie view, the license was & burden to him. He cei Hb 
majority of the licensees considered it to be a burden. The General 
Bilectric license was a license for the full term, but there was the 
oe to terminate it after three years on six months’ notice. In his 
w that was & material difference. If he had known that some 
other licensee had a license for the full term with an option to 
terminate at the end of three years, he would not have 
signed the lic mae which be did sign. He understood that 
the assurance he 
other people’s wae given to him. In his view it was an important 
advantage to have the option of terminating the license at the end of 
three years. If he bad that advantage now he would be very well 
content with his license. 

The evidence of the Witness having concluded, his Lonpsnir said 
he could not see that the misrepresentation was made ont. 

Mr. BousrrBLD said he should like to call a Mr. Wunderlick on 
this part of the case. 

Mr. WoBDEALICE, called and examined, said he was formerly ia 
the employ of the Jandus Company, but subsequently was employed 

. Johnson & Phillips. He had had a great deal to do with 
enclosed arc lamps, and became very expert with regard to that sub- 
ject. He had himself made some inventions with reference to double 
* investigation in the field of patents 
and so on, he gave the defendants the results of his investigations. 
He had studied the Howard patent with others, and came to a con- 
clusion adverse to the validity of the patent. He informed Mr. 
Howard of that in J aly or August, 1898. 

This closing the evidence on the defendants’ counterclaim, Mr. 
BousFIELD submitted that the misrepresentation was embodied in 
к modi 

u D6HIP : tting the word “ controlling,” do you say that 
there is a representation that the patent was а valid patent then? 
It is a grant of the use of existing patents. There is no misrepre- 
sentation (һер. They are merely descriptive words. 

Mr. Воовешгр remarked that a controlling patent need not neces- 
sarily be a valid patent. The learned counsel submitted that Mr. 
Johnson had given his evidence with the greatest fairness. At the 
time the license was granted the matter was an unimportant one to 
him. His firm did not go into the matter of these lamps for 12 


months after the liconse was granted. Messrs. Johnson & Phillips 
made other besides lamps, and one could quite understand 
that this would be a very trifling to him at the time wben the 
license was Although Mr. Jo could nof remember the 


patents as being oontrolling ts. It was a description of what 
the defendants were p . This was a sale of rights by descrip- 
tion, just the same as the sale of goods by description, and the descri 
tion was the result of the prior negotiations. The whole basis uf the 
thing was that the defendants were to get rights under controlling 
patents. He was not able to give the details of interviews upon the 
subject, but the defendants were able to give the general result. If 
this license could have given the defendants valid protection, he would 
nof be there fighting now to get rid of it. 

Mr. Gray, following Mr. Bousfield, submitted that the words con- 
trolling patents" meant something more than а mere adjective applied 
to the word “patents.” The plaintiffs could have said that they 
possessed " patents,” but with qualifying word they implied that 
their patents could control the market and prevent any other double 
enclosure lamp at all. Then the terms were to be the best given to 
any other licensee. 

LogpsHiP, after pointing ont that the defendants themselves 
had disclaimed any imputation of fraudulent intention in the repre- 
sontations made to them by the plaintiff,’ agent, said that the 


required as to his license being the same as 


counterclaim sought to set aside this liccnse оп the groand of mis- 
resentation. It was said that at the time of the license 
one entered into the plaintiff company did not possess ооп: 
trolling patents. What controlling patents were, was, perhaps, 
not altogether plain; but however that might be, that was 
the only representation alleged, or that it had been open to 
the defendants to allege, and it was reasonally plain on the evidence 
of the defendants that they did not remember any other representa- 
tion having been made to them. He (Mr. Justice Farwell) held as 
matter of construction that there had been no misrepresentation at 
all The fact was that the defendants knew a great deal about these 
matters, and it appeared plain to him that what he was dealing with 
were patents merely described as controlling patents, meaning the 
Howard patents and nothing else. He understood that no one else 
could make enclosed lamps іп this country, which showed that he 
held these patents to be valid patents. As to the letter asking an 
assurance for a license which should be on precisely the same terms as 
those given to other licensees, it was only fair both to Mr. Drake and to 
Mr. Johnson to sy that there seemed to have been no intention on 
either part to deceive. Mr. Drake gave the assurance that the terms 
he was offering were the best that his совре gave to anybody 
except Stewart, who, as he informed the endants, were the first 
people. The Blectric Lighting Oompany could at the end of three 
years pat an end to their license, and they were freed from the con- 
dition put upon other licensees that they should not contest the 
validity of the patent on the termination of the license. The 
defendants now complained that while they had to ran the whole 
term of the license they had not a similar provision; but it was quite 
plain that at the time when they took that license they were anxious 
to get it for as long as they could because they thought it was a good 
thing. They koew as much about the matter as Mr. Drake did, and 
the suggestion that if they had known about that proviso in the 
license to the Electric Ligh Company they would not have 
accepted the license, his Lords could not adopt. His Lordship 
was, therefore, of opinion that the license was given on the best 
terme, and, therefore, he must dismiss the counterslaim with costs. 

His Lordship then heard farther evidence on the plaintiffs’ claim 
ia the action. 

Mr. Duaatp Огивк recalled, and further cross-examined by Mr. 
BousFrecp with reference to Howard's patent. He said that pre- 
cautions were taken in that specification for enclosing it airtight by 
вази t washer, which was nipped in with screws and other 
equiv. ; 

Now, I put it to you that, having regard to the knowledge at this 
time, “ closed airtight at all points below the arc” means closed air- 
tight in the manner descri in this specification ?— Well, I do not 
think so. I think it means closed airtight in any way. 

Mr. Jas. SwInBUuBNS, examined by Mr. MourTON, ssid he had read 
the Howard patent. With reference to the 6th claim, the are 
lamp had its arc enclosed in a transparent or translucent enve- 


pore with a plug at the top, having a clo:ely fitting feed opening 
or the positive carbon. 


openings. 

You meant whereby the two sides of the arc-enclosing envelope 
are maintained at a comparatively uniform temperature and 
сац is avoided " describes the effect of т Evene oli дав 

es; an auxiliary transparent or translucent enve 
on all sides surrounding said arc-enclosing envelope, and feed 

in the enveloper, whereby the two sides of the arc- 
enclosing envelope are maintained at a comparatively uniform tem- 
perature and fracture is avoided. | 

Therefore we made in accordance with the claim ?—Yes. 

His LogpsHrP: You do not ask about the other specification ? 

Mr. Moutron: No, I do not rely on that. 

Orose-examined by Mr. BousriEgLDp: I put it to you that what this 
specification means by “closed airtight” is such airtightness as 
you would get by the insertion of a washer ?—No, that is what the 
patentee detcribes, bat as it is comparatively o at the top, it is 
obvious that what he means ie really that it is so that there 
shall not be an in and out draught of air at the bottom, so that the 
communication with the outer air shall be practically all at the top. 
It is not necessary to close the bottom so as to stand pressure or 
make it contain water or anything of that sort. 

I put this to you—of course, I only pat it for my friend to object 
to it.—I put it to you that the same interpretation of these words 
"closed airtight,” and “а closely fitting feed opening,” which 
justifies you in saying that it is within their claim would equally 
justify you in saying Beardlee, also, which is before, is within the 
claim ?—I do not remember Beardlee's lamp. 

Mr. Moorton: I object. 

His Lonpsuir : I am afraid it is within my former ruling. 

Mr. BousriBLD: Yes, of course it is, my Lord, if my friend objects 


to it. Icis only to make my point clear. 
Oross-examination continued: With regard to Olaim 12, the Wrr- 


Nass said he did not think it chokes in the sense of preserving any 


e inside the globe. The only result of that communication 

along through the top of the lamp, would be that you would not 

get much oonvection. If the air expanded inside, it would get out 
perfectly freely, but you would not have draughts in and out. 

Mr. Восзғівір: Do you say in your view that our envelope 
is, within the meaning of that claim, an envelope closed on ail 
sides ?—Yes; I think to. 

Re- examined by Mr. Моо, тоя: Just tell us what the object of the 
airtightness at the bottom of the envelope is?—The inside of the 
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envelope, when the lamp is working, is fall of exceedingly hot gas, 
and if you gave it a chance it would act like a lamp chimney, the 
cold sir would get in at the bottom and the hot air go out at the 
top, ы ы closing it at the bottom you prevent ару circulation 
through 16. 

For that purpose is the lamp of the defendants practically air- 
tight at the bottom ?—I think so, certainly. 

Are you speaking of the outer globe ?—No, the inner globe. 

Is that for the purpose of substantially preventing air passing 
through ?—I do not know what its purpose is, but it does prevent it, 
and if the grinding is not absolutely true, if you look at that lamp 
you will find that the top and bottom can move slightly, so as to fit 
any untrath there may be in the grinding. 

Bo that, aye or no, is that practically airtight ? — Yes. 

Now with regard to the space at the top, kindly look at page 4 of 
the specification, the last words before the claims: “The narrow 
opening before the poe carbon, between the latter and the 
metallic plug or thimble, permitting egress of heated gases.” Does 
that point to a narrow opsning between the carbon and what con- 
taios it ?—Yes, I think be has no valve there. He wants an opening, 
oe either has it through a valve or has 16 round the sides of the 
carbon. 

He says vou may have it round the sides of the carbon, or through 
& valve 7—Yes. 

Considering that, is tbe space that there is round the carbon 
excessive, во аз to be ont of harmony with the description in the 
пон ?—No, I doubt whether it is as much as is shown in 

g. 5. 

And if you look at page 3. In my lamp, however, tbe enclosure, 
although practically tight against ingress of air, allows a steady ont- 
Пт T зд from the lamp.” Does that accurately describe what this 

oes ? — Yes. 

C Bat that is a reference to the action of the 
valve 

Mr. Мосгтон: Yes; but he says at the end that it is instead of 
the valves. 

Mr. Justice FARWELL: Yes. 

Re-examination continued: The narrow had to do what 
the valve did, or шыу They both were amply sufficient to pre- 
тед. any convection, that is, any gas flowing in and out at the same 


e. 
This ended the examination of the plaintiffs! witnesses, and a long 
legal discussion followed as to the formal proof of documente. 
At tbis stage the further heariog wasadjourned. 
On Monday his Lordship gave judgment for the plsintiffs, on tbe 
claim for the accounts, and for psyment of the royalties and costs. 
We shall publish Monday’s proceedings next week: 


(To be continued.) 


Crry oF Lonpon Exzcraic Licut,Compayy, LIMITED, v. 
Mayor, &c., оғ LONDON. : 
JUDGMENT. | 

Он Thursday, May 3rd, Mr. Justice FABWELL delivered judgment in 
this action. He pointed out that by contracts entered into in 1890 
and 1891, the Commissioners of Sewers contracted with the Brush 
Company for the lighting of certain parts of the Oity with elec- 
tricity. Those contracts were subsequently assigned to the present 
plaintiffs. By an Act of 1897 the whole daties and responsibilities 
of the Commissioners of Sewers were devolved upon the Mayor, 
Aldermen, and Corporation of the City. The nf question arose 
on the construction of the City of London Bewers Acte of 1848 and 
1851, in which it was set forth that no person being a Commissioner 
should be, directly or indirectly, interested in any contract entered 
into with the Commissioners, otherwise the contract would be null 
and void, and the Commissioner committing the offenos would be 
liable in a penalty of £100 for each offence. It was admitted that at 
the date of the contract some Commissioners were sbareholders in 
the company. The Court could not set aside an Act of Parliament, 
even although its application might involve hardsbip; but if 
there were two possible constractions. then the Oourt might 
adopt the more reasonable of the two. In his opinion the 
Act contemplated contracts of two sorts, construction contracts, 
and contracts for supply of—sey, water, gas, or otherwise. 
In his Lordship's opinion, the distinction between the power to enter 
into construction contracts and the power to contract for the supply 
of light or water was reasonably plain. But it had been said that the 
contracts in this case contained clauses which made them construc- 
tion contracts. In his Lordship’s opinion that was not so. The 

wers were given by provisional orders under certain Electric Light- 
ing Acts. The works connected with the supply remained the prc- 
perty of the plaintiff company, and the contracts were not construc- 
tion contracts within the meaning of the Bewers Aot of 1848. As to 
& Commissioner being '' interested," the Act of 1851 provided that no 
person being a Oommissioner, who was a shareholder in a lighting 
company, should bs eligible to sit or vote as a Commissioner while 
such a contract was under discussion by the Oommissioners. 
Bat to ssy that because a Commissioner was a shareholder, and there- 
fore that the contract was null and void ab initio, would ba unreason- 
able. The Oommissioners were 91 in number, and the Oommon 
Council numbered more ; and that argument might mean that if one 
of them had held a single share in a gas company, the contract with 
that company might at any moment be voided, and the result might 
be the sbsolate prohibition of the use of gas or electric light in the 
City. Again, assume that a company had spent a large sum in supply- 
ing the City with electric light, and 16 was subsequently discovered 
that one Ooancilman had had в single share, should the whole con- 
tract be void. As there were two alternative constructions capable 
of b:ing put upon the Acts, he adopted the reasonable one, and made 


the points raised were poin 


the declaration asked for by the plaintiff company that the contracts 
bes good. The defendants would be ordered to pay the costs of the 
On. 


CHAMBERLAIN & HOOKHAM v. THE CORPORATION OF BBADFORD. 


In the Obancery Division of the High Courts of Justice on Tuesday, 
Mr. Justice Farwell commenced the hearing of the action by which 
the plaintiffs, Messrs. Chamberlain & Hookham, seek to restrain the 
Mayor and Oorporation of Bradford from infringing а patent for 
electric light meters held by Mr. Hookham, and numbered 4,225 of 
1885. Mr. Moulton, QO., Mr. A. J. Walter, ard Mr. Gray repre- 
sented the plaintiffs ; and Mr. Oripps, Q O., Mr. Boasfield, Q. O., and 
Mr. Grabam represented the defendant tion. 

Mr. Mourron, in opening the case, said that the action was brought 
by the plaintiffs on letters patent, No. *4.225* of 1885 (two stars), 
which were granted to Mr. George Hookbam, and the defendants 
were the Mayor and Corporation of Bradford. The patent was for 
an electric meter—that was to say, an instrument which registered 
the amount of electric energy supplied on an electric lighting circuit 
to a house, or to any other establishment, which took the piace of the 
gas meter in connection with the electric incandescent light. This 

ten“ had stood the test already of an action before Mr. Justice 

ilis, who supported it, and all the defences conceivable and incon- 
ceivable, were raised in the present case, incleding some which were 
decided by Mr. Justice Wills, He did not propose, ia his opening, to 
deal particularly with those defences, bscause he had the certificate 
of validity already, and he did not know on what partica 


follow tbe decision of a Oourt of co-ordinate jurisdiction. The 
patent was for an electric meter to measure the qaantity of electric 
light supplied. Such an instrument was a necessity. Accurate 
measurement of the electric supply was a condition necessarily pre- 
cedent to that supply upon a commercial basis. They hed to con- 
sider what was to be the measure and how it was to be measured. 
on in connection with electric варріу had dealt with force 
and not with matter for electric. sale. Hlectricity had no substance, 
weight, wy or siga, It was pure force, but not force which always 
teclf in a form. For instance, electrical car- 
rents might be created to any extent. In the Rucker case the Cou 
went into questions of current and pressure, but the power 
indestructible and illimitable. What they had to 
that the measure of power could change its balance, and that 
essence of a usefal system of supply was, that it should be 
uniform pressure, and well-managed companies kept their su 
pressure. What he had to 
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within 1 or 2 per cent. of the proper deal 
with was the measured quantity, and that phrase could be used with 

in two totally different senses. In one it had bees 
used by all electricians in every la since electrical 
science was started — galvanometers, which told the six: 
of the current. But that was not all that was wanted. 


In measuring the electric supply they wanted to know not only the 
quantity supplied at one moment, bat the total quantity at 
any given point—not the rate of the current at any moment, but the 
total effect of a current which was going on for a considerable time; 
and it was quite clear that the very unit in wbich they were going to 
express the matter ought to be defined. ‘Quantity of electricity” 
was an idea which, although necessary for theoretical purposes, was 
most unhandy for 5 life, and so they reckoned total quantity 
of electricity by the current ranning for an hour, and thereby took 
the standard of current. They reckoned it by ampere-hoars—that 
was to say, the amount which one ampere would carry along in a 
whole hour, The ampere-hour, therefore, became their unit of total 
quantity, and so they could measure the size of a current running for 
a long time by the ampere-hours. Legislation with to electric 
lighting recognised this by establishing Board of T unite, which 
were for 1,000 am hours. Во far he had been dealing 
the current, and current told them very little about the 
supply. Now, the Board of Trade unit was one of 1,000 
1 volt pressure. He would take it that the Kanea pair 
all these systems were worked was 100 volts, so that the Board 
unit corresponded to 10 ampere-hours at that pressure. 
fore, had to measure the quantity supplied in terms of am 
If they had that, they had an accurate measure of the 
was passed in, and how were they to do that? By the gal 
they could measure the advent of the current, but the task 
up what was done required a totally different class of 
Edison thought of this idea, but the only practical field was that of 
constant pressure, and Edison’s device worked very fairly, but 
as а pioneer ides. There therefore remained a hopeful fi sid for 
desi в proper meter. Не world show the Оооті a rough model 
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the three magnets were so arranged as to make one magnet with its 
north pole vertical upwards, and then there was the south pole 
operating with the result that the magnet moved over in 
order to get into its proper position. There were a 
north pole and a south , which attracted repelled 
each other; but no sooner did they move over than the electric car- 
rent came in by a different door, through a section of the ccmmu- 
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tator, and the north pole, therefore, was always in a position where 
it could stop. That was the theory of the dynamo, and the strength 
with which it could be turned round depended clearly on the 
magnitude of the current which went into the armature. If they 
kept the outside magnet quite constant, and measured the twist, and 
saw how much it was attracted, then they could get an indication of 
the current at the moment. But still they were as far as ever from 
measuring the total amoant. The next step taken for measuring the 
amount supplied over a long period was really a plain and simple 
idea. Suppose shoy talked about an Atlantic liner driven at 9 miles 
an hour, they would burn probably about 30 tons of coal a day. If 
they wanted to go 18 miles an hour, they would burn 300 tons a day. 
The doub of the speed would require 10 times the amount of 
ustration showed that they could not trust to the dis- 


то 
ordship recorded 
the total amount of the current. Mr. Hookham was the first person 
who used the principles in the combination now before the Court in 
anch a manner as to make a practical meter, and that was 3 
the judgment of Mr. Justice Wills. He (Mr. Moalton) had plea 

on this subject before Mr. Justice W with some earnestness, 
because when he had his first installation at his own house, 
иге found гаи first кош ra 95 per cent. wrong. 

u proceed, moter 
and with little jus there 


e would now have to 
because, notwithstanding the 


the defence in this case. 

А said he did not raise disconformity in the ordinary 
sense of the term, but on the construction of Olaim 3, and in copnec- 
tion with that, the provisional specification was im t. 

Mr. Mouræon then read portions of the p nal specification. 
the name of Mr. George Hookham :—" My invention oon- 
e improvements hereinafter described in electricity meters, 
of the said improvements being also applicable to dynamo 

e motors. My said elec meter consists 

bale carrying the t to be 3 prre. 
armature the curren m an 

mass of metal in the form of a disc cylinder 

с field in such a 

t’ currents generated 

the motor is negligible com- 
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pared with that done st ‘eddy’ currents, the speed of rotation 
of its armature is y proportional to the armature current. The 
electro-motor may be of any convenient kind or form. It may, for 
instance, have a drum ring or diso armature." That describ»d the 
three forms of armature. The drum was invented by Siemens, the 


ramme, and it was not exactly known who devised the disc. 
disc armature in question was not a drum, it wae not s ring, but 
arrangement of wire put quite fiat. (The learned gentle- 
exhibited the apparatus to the Oourt.) Resuming, Mr. Moulton 
that the specification preceeded to say :—'' Or it may consist of 
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field, or a separate brake 
Then the specifica- 

went on: “ In order that other work done by the motor may be 
compared with the work done on the electric brake 
special means to reduce friction are adopted. If tho axis of the 
motor armature is horizontal the spindle is supported on friction 
wheels, and if vertical, or nearly vertical, on hardened points, and in 
buth cases I use mercury contacts, or commutators where practio- 
able.” He would refer to the commutators upon the 
fication, and 

е first one made, and that 
(Mr. Bwinburne охрана to his Lordship the different parts of the 
machine as Mr. Moulton read about them from the specification.) 
Mr. Moulton said that after stating the principles of the invention he 
would now come to the claims. 
meter for measuring currents, consisting of 


475 
g 
af 


an electromotor 


` 026 of the meters which they used. 


They were, first, * Ап electricity. 


arranged substantially as hereinbefore 


with constant field 
described, the said eleotromotor being combined with an 
electric brake, aleo moving in a constant, or nearly con- 
stant field, preferably the same field as that in which the 
armature rotater, substantially as herein described.” That really 
claimed the type of meter now before the Oourt, and so it had been 
held by Mr. Jastica Wills. The plaintiffs alleged the infringement 
by the defendants of the claim, and of the third claim which was 
“In electricity meters the use, for the purpose of procuring a power- 

ful and constant magnetic field, of permanent magnets, with very 

large polar surfaces, closely fronting eachother, so to form a narrow 
slit in which the disc armature revolves whether the same be mag- 

netised in position or otherwise, and the means described for 

the same when, or, if necessary, substantially as herein 

described." As to disconformity that only turned on the question of 

whether a man had put in a claim for one invention and produced 

another. Bata man had time to improve upon the claim that ha put 

in originally. He had nine months during which to work out and 
improve ара what he claimed in his provisional specification. The 

provisional specification was merely a kind of enlarged title. Ths 

title improvements ia electricity moters might have bacome to bs 

too vague, and something more definite might be wanted. The 
defendants said thet if having got this прес гово, anyone weat 
over the field of electrical literature and picked out a bit here and a 
bit there and a bit elsewhere, they might find possibly that people 
had previously held the ideas of Mr. Hookham. Well, that was very- 
likely. Bat Mr. Hookham was the first to make a practical affair of 
this meter, and he had rightly claimed it. Tae Bradford Oorporation 
ia their character as electric lighters, were the defendante 

in this case, and he would produce now to his Lordship 
It looked very different 
from that of the plaintiffs They had chosen the arrang:- 
ment in which the current went through the field instead of the 
armature, and they might have an armature which had a 
constant current. (Mr. Swiaburne here again mounted to 
the bench and explained the apparatus to his Lordship.) Mr. 
Mculton, continuing, said that what the Bradford Oorporation 
had done was that they had taken the vertical spindle which his 
patent claimed. Their diso was revolving between the poles of two 
permanent magnets with large polar ends close together. The 
plaintiffs said that the Bradford Pind din instrument infringed 
both the first and the third claims for large and permanent magnets. 
Me. Justice Wills had realised that Hookham was the first person to 
make a meter of this kind, that he was justified in claiming :t, at d 
although the question was very different, it was only a variant—only 
takiog one of the alternatives, just as, in thie case, the defendants 
were puo] one of the alternatives set out in the specification. 

Mr. Justice FARWELL: But how far can you monopolise principles 
which are known? | 

Mr. MourTON said they could not do во; but if one took certain 
principles and made a practical meter, then he could claim for that, 
and within that claim he was entitled to prevent another from 
infringing. 

Evidence was then called. 

Mr. Явован .HookHAM, examined by Mr. Warran, said he had 
devoted & good deal of time to the study of electricity, and he was 
the patentee of °4,225° of 1887, relatiog to this electric meter. 
At the time of his taking out that patent there were only two prac- 
tical meters in use, or on the market. Во far as he knew there was 


trical meter, that some portion of the ч. diari аа ы constant. 
ngs, the oss stated 


of the first meters constructed by him. The drawings were made 
from such a meter. (The witness pointed out and explained to his 
Lordsbip the different portions and other devices of the machine.) 
In order that the apparatus should meter correctly the field or 
armature had to be constant. In the ap s in question whether 
constancy could be maintained depended upon the whole construc- 
tion of the magnetic circuit. He found when he came to work on 
the subjcc: that he could get a powerful fisld with steel which was 
es permanens, It was necessary to have a practically closed 
magnetic circuit. | 

Mr. Watrun: May I put it that until you pointed out the condi- 
tions of a powerful permanent magnet such things had never before 
been made ?—8So far as I koow they had not been made before, nor 
the possibility of them believed in. 

It is alleged that the specification ia insufficient to enable a person 
to produce the required result. What is your view ?—I think it is 
perfectly sufficient. | 

Examination continued: He had sold a considerable number of 
the meters in the actual form describe in the specification. So far 
at he kaew they gave satisfaction as meters of electricity. He did not 
think he had submitted that form of meter to the Board of Trade. 

Mr. WALTEB: It is suggested that your invention is not new. Во 
far as you know is your invention as described in the specification 
new at that date ?—Yes, so far as I know. 

What is the nature of the current supplied upon the Bradford 
circuits ?—It is continuous or direct current of 230 voltage. It is, I 
think, something between 200 and 250, but I am not sure. 

The Wrrxmes stated that he was not able to draw any distinction 
between the apparatus found in G.H. 4" and that described in his 
specification. 

Oross-examined by Mr. Овррв: On the circuit such as at Bradford 
it made no difference whether it was a current meter or an energy 
meter. 

Mr. Овіррв: Where you have a current meter, it is specially 
designed not to take any notice of change «f£ pressure 7—Oa no; 1& 
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is not specially designed for that. It is designed on the assumption 
that changes of pressure need not be taken avy notice of. 

Oross-examiaation continued: It was not quite true to say that if 
the potential varied at any time his current meter would not 
chronicle it in any way. Tne obj-ct of the energy moter was to 
chronicle differences in pressure as well as differences in current, 
whereas bie meter chronicled current only. In order to have a 
correct current meter it was necessary to have an electromotor with 
constant, or rearly constant, field. 

Assuming you want to measure variations in energy, it would be 
destructive to that to have an el: c:romotor with constant, or nearly 
constant, fi 218 ?—The WrrRESS said that would be so. 

The WIr NSS, continuing, said that he did not claim to have dis- 
covered eddy carrents or the saturation of the magnets. He did 
discover how to make a powerful and constant magnet. In 1887 
Witness took out a apecification for aa energy meter. It was subse- 
quent to his specification for a current meter. 

Mr. CRI ESS: Supposing the electromotive forces did not vary, the 
only force they had to measure was the current force. But if you 
wanted to measure the electromotive force the defendante’ meter 
would doit and yours would not ?— Yas, that is во. 

Cross-examination continued: The defendants only passed the 
shunt current through the commutator, and Witness passed the whole 
current. He bad permanent magnets. Іс was necessary to have the 
magnets powerful. The same form af magnet would be powerfal 
whether it was applied to the motor or the brake. It depended upon 
the shape of the armature and the shape of the brake. In his case he 
had the armatureand brake moving in the same field. 

Is not the form of magnet which уоп refer to in your specification 
the form known as the built-up or compound magnet ?—I am not 
familiar with those names. 


Cross-examination continued: What he referred to таза magnet: 


with added pole-pieces. 
(To be continued.) 


FBANEENBUBG v. D. Мовкгвт & Sons. 


Ix the Chancery Division on 3rd inet. the case of Frankenburg v. 
D. Moseley & Sons was before Mr. Justice Farwell. The plaintiff 
sought to restrain defendants by injenction from an alleged infringe- 
ment of his patent relating to improvements in the manufacture of 
india-rubber. The defence was a denial of the infringement. Both 
parties carry on business in Manchester. 

Mr. ЕтвтснЕВ Movrrton, Q O., when the case was called, rose and 
said he was bsppy to tell his Lordship that the parties bad spproached 
each otber, with the result that his Lordship would not be troubled 
kr the case. The action would, therefore, be withdrawn simply 
on terms. 

Mr. CRrers, Q. O., said he was on the other side, and he confirmed 
the statement of his learned friend. 

The action was withdrawn accordingly on terms not disclosed. 


BUSINESS NOTES. 


American Trade in the East.—We read in a New York 
Exchange that Mr. O. H. Kirk, of the Westinghouse Hlectrio and 
Manufacturing Company, has etarted for Kobe, Japan, where he will 
establish himself as the representative of the company in the Far East, 
Siberia, Oorea, Ohins, and the Philippines, are included in Mr. Kirk's 
territory. The enterprise which is being shown by American electrical 
manufacturers atthe present time in seeking to extend their oon- 
nection, and capture praciically untilled ground, should make many an 
English firm seriously consider its ways. Far be it from us to shriek 
aseome have done, that our nstiopal industries are rapidly going to our 
competitors, but it appears that if we are to maintain our hold 
effectively upon our existing markets, and to find our way into new 
ones, we must be prepared to run equal risks with our competitors. 
Works may be full of orders at the present moment, but it does not 
follow that they always will be. We must see that oar rivals do not 
outdo us in the amount of push and go that we put into things. 
There is certainly room for a greater effort on the part of English 
manufacturers. We suppose the responsibility shifts from shoulder 
to shoulder and no one manufacturer takes it home to himself. If 
that be во, it is deeply deplorable, and calls for а little more heart- 
searching. | 

Books Received.—“ Elementary Lessons in- Electricity 
and Magnetiem,” by Bilvanus P. Thompson. London: Macmillan 
and Oo. 41. 6d. j 

Nos, 44 and 47, “Fire Tests with Partitions.” No. 46, “Two 
Fire Tests with Fire Resisting Ourtaine,” and No, 48, “ Fire Tests 


with Floors.” London: The British Fire Prevention Committee, 
1900. Each, 2s. 64. net, | 


Charge of Embezzlement.—J. Aylicff was remanded at 
Ashton Police Court last week on a charge, to which he pleaded 
guilty, of embezz'ing £400, the money of his emplcyer, P. B. Wilson, 
of the British Electric Works Company. 


Oppermann Automobiles.—We are informed that Sir 
Howard and Lady Vincent have engaged an Oppermann electrical 
Victoria for the season. | 


Electrical Wares Exported. 


Warr more May 28D. 1899. ' Warr mme Mar ler, 1900. 
Adelaide .. Value £280 Adelaide .. Valve £l 
Amsterdam ee - 71 , Alexandria AN „ a AM 
Auckland. js a as 99 чн Teleg. mat. 6 
Bahia. Teleg. cable . . 19,567 Amsterdam ša „ +, 8 
Bangkok  .. T Eu es 10 Boca. Teleg. mat. 45 
Boulogne - v v 51 Bombay 2s Ka 1 
Buenos Ayres ёе - . . 2,018 B- isbane T 1+ 

» Teleg. mat. . 320 Brussels x 
Celoutt& .. bè “+ .. 648 Buenos Ayres 2 2x 1$ 
Cape Town 585 — 28 Teleg. mat. 12 
Colombo 61 Calcutta š 89 i5 { 
Durban oe " ра . 30 Саре Town d ix 138 
East London es 5% «s Hl | si Teleg. mat. 4,100 
Gibraltar... E 2d с 17 Chinde d NS ee я 
Gothenburg. . s .. 92 Colombo „ See cae? ol 
Halifax s vs P .. 689 | " Teleg. cable. № 
Hamburg .. 4 m .. 150 Durban ‘a "A ex „ N 
Hong Kong sf is .. 864 | East London è ў 
Melbourne .. ER MA „„ 174 Hamburg ; w 

1 Teleg. mat. .. 640 - 8 Teleg. mat. 9x 
Montreal. Teleg. wire .. E 68 Havre а ; 10 
New York .. a ix . 187 Hong Kong fr 
Odessa. Teleg. mat. .. 80 Kobe gl 
Piræus T vi " .. 188 ^ Malta ©» ent "av 1# 
Port Elizabeth  .. vs . 161 Melbourne .. as wa an 1% 
Port Said v3 se € 8 ' 6 Teleph. mat. e ый 
Stockholm. Teleg. mat. .. 278 Ostend Уе 25 Wb ое 2 
Bydney а T € .. 365 Penang. Teleg. instruments .. 1% 
Teneriffe .. 5% wa T 25 Port Elizabeth .. "MEE 
Viadivostock а T . 190 Rio Janeiro. Teleg. mat. 


Rosario. Teleg. apprts. 


6 

» 

19 

Shanghei .. b epo Cz MN 

| „ 24 tons old teleg. wire – 
Singapore. „„ der ioe: 
! e Teleg. mat. ‘fil 
| Rtettin ee oe ee oe 60 
Sydney А „ „ a 
Townsville .. d eoe dH 
Wellington .. ix. cAXLO el de 

' Yokohama .. sc. wd? ay 9B 
Total  .. £27,497 ` Tote] .. 2169 


Foreign Geods Transhipped. 


Flushing. Elec. apparatus Value £15 Fremantle. Teleg. mat... Value 2% 
ss 20 | Perth. Elec. mat. we e 


Stockholm. Teleg. mat. as 
Total os #85 Total .. 18 
Electrical Wares Experted. 

Wax mne May 911, 1899. | Warr uma May 91и. 1990. 
Aden T . Value £§8 Amsterdam .. Value £20 
Alexandria .. is ie . 60 Bombay „ 190 
Amsterdam. Ж бз - 50 Calcutta coco be d ® 
Antwerp... xL is .. 840 y Teleg. mat. Xi 
Batoum 5 m ез us 11 Cape Town.. res qc Ak. Md 
Beira. Teleph. mat. .. . 114 Colombo. Teleg. mae. И 
Bombay  .. Ds ... . 923 Durban 2x „„ же Cc т 
Buenos Ayres - sie .. 856 N Teleg. plant. 59 
Calcutta ee oe ee ee 249 Gibraltar eo "E oe ve Б 
Colombo .. ... .. 35 Gothenburg... & 
Copenhagen -. „ 107 Hamburg 7 

Ж Teleg. cable .. 227 , Hong kong iss zs . 8 
Durban ee ee ee ee 1,136 Kobe. Te eph. ma * Бл 
„  Teleg.mat. .. .. 936 Madras . 8 
East London .. 1002 | Nagasaki Am 
Fremantle .. . . 277 | NewYork .. .& 
Gibraltar. ofa s ids 18 Ostend ee - Ps "E. 
Hong Kong..  .. ... 10 | Port Darwin. Teleg.mat .. ® 
Madras ee ee oe 15 Rouen ee eo. ee * 16 
Melbourne .. - vs . . 1M Shanghai А b 
75 Teleg. mat. ae ee 248 8. pore ee * 9 
Perth ~ ee e ee 245 | We n.. él 
Port Elizabeth .. s vs 60 | 
Rio Janeiro. Teleg. mat. ici 56 
Rotterdam. Teleg. mat. . 246 
Santos А $5 is .. 257 
Shanghai .. ae ae га 15 
Singapore ee ee ee ee 97 i 
Bydney T m Ps . . 1,826 
Townsville .. а i .. 1,100 | 
Viadivostock ee ee ee 90 | 
Wellington ee es ee 9 116 : 
а Teleg. mat. .. . 167 
Yokohama ee ee ee t. 1,060 
— ' ; enmt 
Total .. 410200 Total. АИ 
Goes | — 


Foreign Goeds Transhipped. 


Perth, Elecl. machinery. Value £900 | 


Catalogues and Lists.—Messrs, Joseph Adamson & Co, 
of Hyde, send us a copy of their revised list of flanging steel beiler 
end plates, also a list of blocks for dishing plates, and particular of 
manholes, &о. | 

From the St. Helens Oable Company, we have received a ос 
letter stating that their October, 1899, price list for vulcapis:d rubber 
and Impregnable " paper cables still holds good; also а new list d 
mechanical and other rubber goods. The company is placing op? 
the market the N. jointing tape, for vuloanised rubber or pepe 
cables,” which, though consisting of pure rubber and pigments, bss 
we read, been pre in such a manner that the same is “ absolately 
indestructible” when put on the cable. Tbie new " N.” tape is ready 
for use, and can be put on to the joints either with or without 
rubber tape being used direct on the conductor, without п 
solution, except for holding down the ends. It is guaranteed not 0 
attack either plain or tinned copper, and is waterproof and inder 
tractible. The company also supplies the trade with special combined 
paper and rubber floor covering for generating stations and mb 


в: 
The B. T. H. Ov.’s pamphlet, No. 62, deals with quiok-bresk ewitchet 
A new Оа e has been issued by Messrs, Pryke & Palmer, ol 

Upper Thames Street, E. O., in which they describe their condul 
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system of wiring for electric light, bells, telephones, &. The makers 
claim to ba pioneers in conduit wiring; their fire-proof and water- 
tight system of wiriog in iron tubes —a main fea'ure of which is the 
adoption of Rassell’s special joint boxes—having been brought before 
the trade some years ago. Thev сі; іт also that the system has been 
appreciated by Fire Insurance ‹ сее, and largely used in the electrical 
trade. The list contains illustrations and prices of all the various 
parts for а cor plete system. 


From the British Electric Works Company, Limited, we have 


received an advance electrical list, in which the Stellite” switches, 
lamp-holders, wall-pluge, counter-weights, and other fittings of the 
kind are illustrated and priced. 

Au excellent catalogue of electric light fittings, including some very 
artistic desigus of electroliers, table and floor standards, pendants, &c., 
comes to hand from Messrs. James Hinks & Son, Limited, of Bir- 
mingbam and London. 

An illustrated list of motor rheostats and dynamo field regulators 
comes to band from the General Electric Company, Limited. 

The Hart Accumulator Oo. send usa haugiag show card with illas- 
trations of their accumulators showing the patent grid and non- 
corrosive terminal. 

Toe Edison & Swen Company sends us one of its Ediewan” 
blotters, which is made-up of a set of incandescent lamp lists inter- 
leaved with blotting. 

The Simplex Steel Conduit Company, Limited, of Birmingham, 
has, in connection with its Paris Exhibition exhibit, prepared a liet 
of some of the more important electric light installations where the 
Simplex conduit system hes baen erected, wholly or in part, during 


1899 and 1900. Tae booklet also contains а large number of testi- `` 


moniels recantly received from consulting engineers and contractors, . 


showing the wide application of the Simplex system and the favour 
with which it is received. 


We have received from the Oanadian Motor Company, of Toronto, 
particulars of the, 


Oanada, а set of sheets giving illustrations ani 
Oanadian electric vehicles on the Still“ system. The advantages 
of electromobilism are detailed, and prices of the Still carriages are 


given. | | 

A handy draughtsman's rule comes to hand from the G:neral 
Nlectrio Company, Limited, upon which, in addition to inch and 
metric scales, are nted a large number of data regarding weights 
and measures, 8 of exchange, and handy symbols. We are 
informed that these are to be supplied free to the trade on applica- 
tion; bat the supply is limited. 

We have received from the Bullock Electric Manufacturin 
Oompany, of Cincinnati, O, Bulletin No. 344, containing illustra 
particulars of railway, light, and power generators, and parts 
thereof; also efficiency curve. Bulletin No. 36 is devoted to marine 
lighting and power sets. Both pamphlets bear date, March, 


The Charge of Iacendiarism Dismissed.—At the 
London Central Oriminal Oourt on Saturday last week, in the case of 


"i 


Ohristian Maddock, 30, who was indicted for attempting to set fire to - 


a pattern store belonging to the India- Rubber, Gutta-Percha, and 


Telegraph Works Oompany, Limited, at Silvertown, with intent to 


injure _ — 
Mr. Guy S‘ephenson appeared for the defence at the request of Mr. 


Justice Lawrance, and moved to quash the indictment. Tne facte set ` 
out in the indictment were that the prisoner placed on the inflam- . 


mable wooden floor of the pattern store wooden pattern blocks 
covered with cottcn waste, that he saturated them and the sarround- 
ing floor with metbylated spirits, and placed a freshly-trimmed but 
unlighted candle in the midst. He argued that the acts done by 
the prisoner might have been a preparation to commit the offence, 
but that they did not amount to an attempt. The last act depenaing 
upon the prisoner. must be done in order to constitute an attempt. 
Mr. В. D. Muir, who в ed for the prosecation, said it had 


never been decided by апу case that the act penultimate to the com - 


mission of the fall c:ime was necessary to constitute an attempt to 
commit that crime. In the case of the “ Q1een v. Eagleton ” (Dears- 
ley, 515) the accused bad committed the penultimate act, but in the 
сме of The Qaeen v. Roberts (Dearsley, 539) several acts remained 
to be done before the full crime could be committed. All tnat was 
necessary to constitute an attempt was that the act done should be 
saffciently proximate to the commission of the crime to manifest 
clearly what the intention was. In this case the prisoner's intention 
was clearly manifest by hie acte. 

Mr. Justica Lawrance said that in this саве he thought the indict- 
ment must be quashed. He was of opinion that as something re- 
mained to ba done by the prisoner, and as there was no interruption, 
that which the prisoner did, did not amount in law to an attempt. 
He actordingly quashed the iadiorment. | 

: Mr. Muir asked his Lordship to state a case on the point. | 

Mr. Justice Lawrance replied that if he had any doubt on the point 
he would state а case; but he bad no doubt whatever about it, and he 
must therefore decline to do в. 


The Chinese Ambassador at Wolverhampton.—The 
Ohioese Ambassador was the guest of the Mayor of Wolverhampton 
on Monday. Inthe afternoon His Excellency visited the electric 
works of Messrs. Taomas Parker, Limited, where he was received by 
= x Parker and Ald. О. Т. Mander (the chairman of the com- 

any). | 


The Copper Market in April.— The last issue of Messrs, 
H. R. Merton & Oo.’s statistical circular shows that during April the 
supplies have totalled 27,155 tons, while deliveries have amounted to 
29,413 tons, and in addition 899 tons S:andard " have been shipped 
to America. Stocks have therefore increased from 24,632 tons at the 
Commencement of the month to 27,475 tons at the end of the month, 
and prices have given way £1 17s. 6d. per ton, The great increase in 


Tel 


scpplies is dus wholly to the shipments from North America, which 
have risen to 18 289 бопв, а total 8,000 tons above the average for the 
preceding 12 months. Tne sbipments from Ohili and from Spain and 
Portugal, are only lit:le above the average; while the shipments from 
Australia and from miscellaneous countries are below it. The stocks 
of copper in Eaglish and French ports, or afloat thereto, are now 
nearly equal tothe stocks on September 30th last. The following 
figures show the stocks and prices on the last day of each month 
since May, 1899 :— 


Date, Stick. Price G.M.B's. 
May 31st, 1899 30,156 tons. ... ... £76 15 0 
June 30th, ,, 29.004 „ КТ . 7615 0 
July 8146, „ 393,019 „ e. 54. 76 5 0 
Aag. 3lst, „ i 32,389 „ .. ee 7615 0 
Bapt 80th, „ 28 328 „ e. o 75 15 0 
Ost. 814, „ „ж 26 804 „ . ee 7217 6 
Nov. 30th, " TD 25,765 n at . 73 15 0 
Dec. 318, 50 “е 22,817 „ 70 0 0 
Jan. 31st, 1920. . 21327 ,, 71 5 О 
Feb. 28:b, „ e. 5 22.982 , e. o5. 7415 0 
Mar. Slat, „ wes: xx 24632 „ e. o. 78 12 6 
April 30th, ,, es 05e 27,475 „ & 76 15 0 


Electrically Controlled Public Clocks.— The Glasgow 
Corporation has resolved that an experimental installation of five 
or six of Prof. B:cker's new electrical.y controlled clocke, to be 
controlled from tne Observatory, be fit'ed ap in the western district 


: of the city. The cost will not exceed £50. ` 


Fire Tests.—Some tests were made by the British Fire 
Prevention Committee last week in connection with “non-flammable ” 
wood, the object being primarily to show whether the treated wood 
would spread or sustain flame, the duration of the investigation 
baing 45 minutes. The report of the Committee will bs shortly 
issued and should be of particular interest, as the trials were made 
on a comparative basis, and with so-called match-boarded partitions. 
The attendance of members and visitors was naturally very large, 
including many of the Government and municipal officials, as well 
as the representatives of the great insurance companies. 


For Sale.— The Tunbridge Wells Corporation wants 
offers for its electricity works switchboard. See Official Notices 
to-day for particulars. 

Isle of Man Tramways.—In the Manx High Court on 
Monday, several suits against the Isle of Man Tramways and Electric 


Power Company were called, but, with one exception, were with- 
drawn, including one by the Dougias Corporation to recover a large 


vum in respect to royaliies on receipts of the Douglas Bay Tramway. 


In the suit of William L. Kaowles, late engineer to the company, to 
recover £1,183 salary and commission, Mr. Browne, for the company, 


admitted £33 in respect of salary, and said the company had been 


and were willing to pay the amount, any time. As to the claim for 


‚ £1,150 commission, at 14 per cent., on the cost of the construction of 


the Ramsey section of tramways, he asked for particulars, and said 
there was never any agreement to pay any commission. Tae matter 


- Was continued. 


LIquidation.— The Howell's “Simplex” Anti-Inductive 
none Syndicate, ie winding up voluntarily. Mr. D. F. Basden, 
33, St. Swithin’s Lane, E. O, bas been appointed liquidator. 


The Monobloc Accumulator.— We have received from 
Mesers. Drake & Gorham, soie agents in the United Kingdom for the 
Monobloc Accumulator Syndicate, Limited, а catalogue giving 

ulars and prices of the Monobloc Accumulator, known on the 
tinent as the New Julien References are given therein to 
tramway systems abroad fitted with this type of cell, and at the end 
of tbe catalogue we notice the results of various tests and trials to 
which the cuile have been subjected by Continental accumulator 
experts. Weare informed that special plant has been instalied at 
Bakewell, De:byshire, for their manufacture on an extensive scale, and 
in view of the important part which accumulators ander certain con- 
ditions are destined to play in electric traction, there is no doubt of a 
steady and increasing demand for the Monobloc. Ia brief, it may be stated 
that the block of tue positive material is composed of panched sheets of 
corrugated lead, bailt up from the bottom of the cell во as to form one 
homogeneous mass, woich is oross-tied at all points to give the 
maximum mechanical strength; the corners of the block are of 
solid lead, to which the separate layers are autogenously welded. 
The holes punched ia the horizontal! sheets form a cellular casing and 
receptacle for the negative electrodes, which are in the form of 
vertical pencils, provided with collars at intervals of about 1 inch 
to retain the spongy lead in place. Тое positives are formed on the 
Planié system, while the negatives are pasted. Owing to the 
cellular construction of the positive block, buckling appears to us to 
be practically impossible, while the horz ntal lamination affords 
the best means of retaining the active material in placs. The 
negative rods are surrounded by perforated eoonite tub:s and stand 
on insulating feet, while insulating rings at the top and bottom 
prevent them from touching the positive. Tne cells arə usually 
made up in ebonite boxes, and are manufactured in siz:s ranging 
from 33 ampere-hour capacity, weighing 10 lbs., to 800 ampere-hours, 
weighing 300 lbs. The tramway services at Ghent and Dankirk 
have been conducted entirely with Monobloc celle for over a year, 
with satisfactory results; at Ghent there are 36 cars in regular work, 
and 11 spare, each carrying 108 celis in 12 boxes, and running 
60—60_km..with one спагце, thouga 78 km. has been attained. 
Each car weighs 5,740 kg. The elements are removed for 
after в run of 6,000 km.; but no cell had been renewed at the end of . 
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eight months’ working, during which each cell had ran 23,000 km. 
Seeing that the only test of a storage oell for traction that can be 
relied upon is the test of actmal operation over long periods, the 
results obtained on these lines seem to augur well for the future 
career of the Monobloc accumulator. 


Noiseless Gears.—One of our representatives has had the 
leasure of inspecting gears manufactured by the Buffoline Noiseless 
Gear Oompany at their worke at Levensbulme, near Manchester. 
The samples submitted were carefully made and seemed well suited 
for durability. The wheels are cut with the involute form of tooth 
unless otherwise ordered, and are made in every form which s toothed 
wheel may require, spur, bevel, and single or double helical. The 
makers claim that owing to the process which they use, these wheels 


are more than twice as strong as cast-iron, while in weight, noiscless- 
ness,and absence of necessity for lubrication, great advantage is 
obtainable. The wheels are specially suitable for motors, pumps, 
cranes, and motor cars. The company are using, at present, for 
their circulars and advertisement, a reproduction of a photograph 
of their 11-foot wheel, with a man mane beside and a little 
behind it. The company make a speciality of the man of 
spur wheels up to 11 feet diameter with machiné-cut teeth. 


Patent Fire Bridge.—Onr attention has been drawn to 
р No. 4,910, д.р. 1899, of one John Alves, of 131, 1 но, 
a 


1 0 Dd is a steam pipe provided with jets behind the apertures. The jets 
no doubt largely assis t of air. 
heat may be generated by 


reventiog smoke. It is quite likely t the heat may melt the 

idge, and perhaps run the brick arch into liquid. It is possible 
P Alves Al kiss things th his 3 d Min £300,000 of the 
public's money. е ough pro or ible, are not 
so certain as that the same results can be obtained by аа 
different methods that do not involve the expenditure on a “ patent " 
of £300,000 or even 300 pence. The value of anything good in it lies 
chiefly in the brick arch part of the arrangement, and we feel bound 
to speak well of this. It embodies the principles of combustion 
which we have steadily and frequently advocated, and if anyone is 
to obtain £300,000 for brick arches, we feel ourselves to have a prior 
claim to Mr. Alves, and we feel safe in making this claim, because the 
first users of brick arches for this purpose were probably many years 
dead before we were in our and they are therefore oon- 
veniently out of опг way! 


Switzerland.—A Milan syndicate has applied to the 
authorities of Bellinzona, Switserland, for a concession to utilise the 
water power of Lake Ritorn near Ariolo. It is stated that 14,000 E. v. 
would be available, and that it is intended to establish large works for 


не, generation of electric energy and forthe manufacture of caustic 
во 


Trade Announcement.—Mr. Henry Adams announces 
that be has taken Mr. Hal. Williams into partnership. The firm will 
be kaown as Adams & Williams, consulting engineers and surveyors, 
60, Qaeen Victoria Btreeet, ELO. Mr. Willisms has until recently 
been principal assistant to Mossrs. Bramwell & Harris. The firm will 
devote special attention to electric power work in factories and 
workshops, electric lighting and traction and general 
civil electrical and mechanical engineering. 


The Tunley Steam Trap.—We illustrate below the 
Tanley steam trap. It shows clearly the form of construction of 
the trap, which works on the float principle, but the patentees have 
abandoned the levers and joints so commen in traps of this type and 
have reduced the working parts to the simplest possible form. The 
floating receiver is connected direct with the valve and moves up and 
down with it; tbe valve being balanced is independent of variations 
in steam pressure. We understand that there is practically no 
friction, as there are no rubbing surfaces beyond the guides at the 
lower end of the valve stem, which are a loose fit. It may be noted 


of this tube being always sealed by water in the receiver. The action 
is as follows: Water enters through the pipe shown and drops into 
the floating receiver, causing it to fall as soon as its buoyancy hw 
been overcome, thus opening the valve and allowing the water to 
discharge until the buoyancy of the vessel raises and clow 
it again. Any dirt entering is got rid of by blowiag 
through with steam by means of d blow-off attachment, 
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these traps, each one being tested 
hydraulic pressure to rate Ibs. per square inch; and with live steam 
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every day pressures up to оопа pee t£quare inch, the cast-iron bodies 
with which the traps are provided in the ordinary way are found tobe 
perfectly reliable. Both the valve and its seatings are renewable in 


. Thee 
traps ате being manufactured by Messrs. Fletcher Brothers, of Айн 


Corporation, ted, has formed to acquire the patent n 

in res of certain im in tele h recording instruments 

invented by Mr. W. В, Bteljes, a former electrical mechaniciss із 

Н.М. Post Office, and the will shortly be ismed to te 
св 


public. Among other users of the a are the Post Offi 
the National ery fy Company. Pho capital of 
1 


been fixed at £100,000, in ordinary shares of £ 
4, Will be the | 
will act as consulting engineer. 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.—The Corporation has appointed Mr. M. 
3 9 Edinbmrgh, to report on an electric lighting scheme for 
e burgh. 


Asylum Lighting.—Th lum which is to be 
y ghting e new asyla ami 


of £360 
County Council, ie to be lighted by electricity. The matter is nov 
in the hands of Mr. W. H. Massey, the consalting engineer to 6M 
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Barmouth.—Tbe Board of Trade has approved of the 
pd te oem: of the District Council for an order for the electric light- 

Barrow-in-Furness.—The Town Council has resolved 
fo enter into an agreement with the British Electric Traction Oom- 
pany for the supply of electric power to the tramways. 

Bexhill. — The Corporation electricity supply was 
switched on for the first time last week. The works contain two of 


Bradford.—The лы, Committee of the Corpora- 
бо an decided to fx tha charge КЕ ванну fae motivo power fo 
continuous user through the working hours of the day at 1d. per unit, 
and for intermittent user at 2d. per unit. 


Brighten.—Onut of 44 candidates the Town Council has 

Mr, J. Ohristie, formerly resident electrical engineer to 
of resident electrical engineer 
of the Brighton Oorporation electricity works, under 
br, Weigh à «lar of £400 a year, rising by increments of £25 a 


9 Bay.— The Electric Lighting Committee of the 
ы шык ат of the scheme prepared by Messrs. 
„„ for lighting some of the principal streets 

Dablin.—The Clontarf and Pembroke District Oouncils 
a шын opposition to the Dublin Electric Lighting 


East Grinstead.—The District Council is considering 
the advisability of obtaining powers for electrio lighting. 


Bastbeurne.— The Town Council has decided to d 
site, in 


, Germany. —The municipal authorities of Kiel have just 
the construction of a central precio lighting station in 
te Sowa ak an estimated cost of £35,000 


Hales Owen.—The Town Council has decided to a ply 
to the Board of Trade for a provisional order for electric 
The Council already possesses electric lighting powers. 


pini Пе Town Council has deferred the question 
of ty supply for 12 months. 


Leith.—The Electric Light Committee of the Town 
о, bas comm 


эрт 11, bet 


а Company, which has 
„ 
and traction for the pany, and district" 
Lendon.—IsLinaton.—The Vestry at the last meeting 
аа герое from the Electric Lighting Committee stating that 
additional transformers were required for Ls 


mendation of the Committee, the Vestry ба to ender 25 Wane: 
formers, at a cost of £4,125, on the of the London 
County Council to the ofthe money. The Oommittee 
having considered Lighting Act, 1882, Amendment 
which proposes to enable any local or other public authority having 
the control of bridges саа ронга ое! Басо eee works 
poeseos багуга su g to com- 
the electric надана for for any loss or injury. As 


consideration of the recommendation was, however, adjourned. 
Егвотвіс Ілант FarLURES.—The London Oounty 8 has 
formal notice of its intention to a against Mr, Paul 
= колына О рон the London Electric 

Supply y Oorporation, Limi 

Greenwich, on Frida ae Mr. Kenned i ent in the 
case in which Mr. Shad Dover Oastla, Dep , summoned 
the rd eas Electric Seri C боргтайов for failure to supply eleo- 
ол ee The summonses were seven in number. 
t attended for the complainants. When the case 


defence of force majeure was raised; but Mr. Kennedy held that it 
decisis аррір, ше ја ‘his Worship sald he rested his 
decision Mr. Shaddick as a new castomer 
whether they could adequately 


ЕР 
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y him with the electric light. ty wae singularly 

uate, and therefore he must а the fall penalty of 40". in 

of the seven cases, with 20 guineas coste in the first case and 2s. 

costs in each of the others, making £35 12s. in all. 

HAMPSTRAD.—The Vestry bas accepted the terme of the London 
Ooanty Council for a loan of £90,740 for electric lighting purposes. 

МлАвүгйвони.—ТһҺе Metropolitan Electric Supply Company has 

made a 5 of 10 per cent. from the Vestry’s account for 


electrical energy for the last quarter, in respect of failures of supply, 
and has made allowances to private consumers. 
Мпв Env.—The Vestry has resolved that, the Board of Trade 


having approved of its pro ра а order, the County of London and 
Brush Oompany’s plans be rejected. How this decision can ara 
be justified, seeing that the plans are admitted to b» in 

ult to understand. 


Mexboro’.—Mr. H. Waring, of Burton-on-Trent, has been 
TW lighting scheme of 
oun 


Newport.—The accounts of the Corporation electricity 
department show that 31,278 9.с.р. lamps are now connected, as com- 
pared with 24,707 at this time last year, and the total revenue for 
the past year was £2,711, as against £2,028 for the previous year. 
The cost of generation and distribution was 2:15d. per unit. 


Redditch.—Mr. E. A. Sandford Fawcett, М Iust. O. E., 
Local Government Board Inspector, conducted an inquiry at 
Redditch last week into an application by the Urban District Council 
for sanction to borrow £8,000 for purposes of electric lighting. The 
clerk stated that the need for making this application so soon after 
the previous loan of £10,911 had arisen from excess of expenditure 
over the former loan and the success of the undertaking, which had 
exceeded anticipation. There was no opposition. 


River Shannon.—The owners of railwa way boa 
оти са the river have lodged a petition against the 


u^ Boswell's.—The Roxb 
declined to nd fo an applica! 
electricity su supply 
opinion that ould not be wise Gute ышы ы, 
themselves in connection tory f igi" lighting schemes until these 


Turner on the matter, and laid it betes the Committee, which then 
decided not to open the tenders. Оа inquiry it was found that the 
amount of the royalties payable to Mr. Turner was £251 5s., and that 
in open market the successful tenderer would quote £1,300 less, Mr. 
Turner had also entered into an agreement with another firm. The 
Committee concluded that Mr. Turner had forfeited their confidence. 
After discussion it was resolved to accept the report, and that 
Mr. O. I. Tarner be required to resign his position, with three 
months’ in lioa of notice. It was also resolved, in view of a 
letter received from a Manchester solicitor, that if legal proceedings 
mere Drought A against Councillor Haworth, the Ooancil should under- 


Sougtan.—The Town Oouncil has decided to apply for 
sanction to a loan of 298,500 for the carrying out of an electric 
lighting scheme. 

прасвета District Council, which owns the рав 
works, has decided to oppose an electric lighting scheme projected by 
& company. 

Tamworth.—An аррка пой from Messrs. Handley and 
Shanks, electrical Birmingham, for the Town Oouncil’s 
consent to an application by them to the Board of Trade for a pro- 
Mns йаш to supply electricity within the borough has been 
rejected 


Totnes.—The isional order of the Totnes Electrical 
Sapply Oompany, ited, has been approved by the Board of 


outh.—The Town Oouncil has adopted Prof. 
K у'в report on the question of lighting the borough with elec- 
tricity, and has instructed him to prepare a scheme, бо, with a view 
to obtaining the sanction of the Local Government Board to a loan. 


5 City Council is about to adopt a * free ” 

wiring system on a more reasonable basis than is usual with Oor- 

tions The Oouncil will put the contracts for the wiring in the 

ds of local tradesmen, and will charge the consumer 4 per cent. 

interest on the capital so expended. So long as the Council adheres 

to this system we have nothing to say against 16; but we fear that 

the temptation to set up a staff of workmen and carry out the work 

itself may prove too strong for the Oouncil. Application is to be 

made to the Local Government Board for sanction to a loan of £1,000 
fo defray the cost, . 


P. 
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ELECTRIC TRACTION NOTES. 


Blackpool.—The Corporation electric trams at Blackpoo 
have had a most succesefal year. Though there are only 16 cars, the 
receipts up to the end of Merch 31st were £22 590, compared with 
618.196 The number of pasrengers were 3,421,730, compared with 
2,881,027, and tbe distance covered 318,885 miles against 259,754. 
Thie year will prove far more successful, in view of the doubling of 
the lines and the extensions to the Gynn, which provide f »r ^ three- 
mile trem ride along the front. From April lst to the 21st the 
receipts showed an increase of £400 over last year. Extensions are 
being carried out in various parts of the town. 


Bootle.—At the Council meeting last week, speaking on 
the minutes cf the Highways Oommittee, Alderman W. Thomas said 
he did not think they should proceed with the extension of the 
electric tramlines in Bootle untilthey had come to some agreement 
with the Liverpool Corporation with regard to the amount they bad 
to pay them for the use of the lines in Stanley Road. Councillor 
Hall said tbat farther communications had passed between the Tram- 
way Committee of the Liv 1 Corporation and the Highways 
Committee of the Bootle Corporation, but they had not resulted in a 
settlement. The matter had now been referred to the Board of 
Trade, with a request that they would decide the points at issue with 
as little delay as possible. 


Dublin.—Dr. Henry Fitzgibbon has recovered £200 
damages from the Dablin United Tramways Company for injaries 
caused to himself and to bis horse and (тар on November 27th 
through alleged negligence of the driver of anelectric car. The jury 
fownd the plaintiff and the company were both guilty of negligence, 
but that tbe defendants could, by tbe exercise of ordinary care, have 
avoided the consequence of plaintiff's negligence. 


Dublin and Lucan.—The other day the traffic on the 
Dublin snd Lucan electric tramline came to a standstill for about 
three-quarters of an hour owing to some irregularity, it is supposed, 
ia pe house. All the cars stopped running during the time 


Holland.—The Schuckert Company, of Nurembourg, has 
Hilos s contract to convert the tramways at The Hague into elec- 
cal lines. 


Huddersfield, —In the House of Commons on Tnesday 
on the order for tbe consideration of the Haddersfield Co’ poration 
Tramways Bill, Bir Jobn Woodbouse moved as an amendment that 
the Bill be re-committed to the former Committee. The Committee 
had reported that the Bill sought to make tramways witbin and also 
withort the borough with tbe consent of the loca] authorities in 
whose districts they should be constructed and who supported the 
scheme, but tbat the Committee were cf opinion that, having regard 
to the intended appointment by the Government of a Joint Oom- 
mittee to consider the queation of municipal trading, they were not 
jostified in ssnctioning the proposed tramways extending to the 
suburbs. The power asked for by the Oorporation in that respect 
having been struck out, bie object was to obtain its re-insertion, which 
had the support of all the suburbs concerned, and which be main- 
tained bad nothing to do with the question of municipal trading. 
After some considerable discussion, the amendment was agreed to 
without a division. 


Leith.—At а meeting of the Town Council last week the 
question of tbe tramways purchase was discussed, and it was agreed 
to take s p/ébiscite on the question of the purchase on the present 
basis of the negotiations. | 


Light Railways.—AÀ Parliamentary paper has been 
published containing a report cf the proceedings of the Board of 
Trade under the Light Railways Act (1896) during the year 1899, and 
of the proceedings of the Licht Railway Commissioners during the 
period from December 186, 1898, to December 816, 1899. The Com- 
missioners report, says the Times, that further experience has verified 
the apprehension, expressed in tbeir previous report, that it would 
prove impossible for them to deal with the great and increasing 
number of applications within the proper time for so doing. In the 
year 1897 they held 48 local inquiries, in 1898 they held 54, and in 
1899 they held 73; butarrears havs nevertheless accumulated. They 
ате, therefore, compelled to pons out that unless some fresh arrange- 
ments are made there may be an block of arrears detri- 
mental to the working of the Act. | 


Liverpool.—The . has adopted a recom- 
mendation of the Tramways wittee tosppoint Mr. P. M'Osllough, 
of Toronto, works superintendent and general assistant at £360 per 
annum (not £1,000, as was recently stated by a Canadian paper). 

At the Council meeting last week there was a cn as to 
whether the Corporation shonid pay the costs of Mesare. J. Goldberg 
and Bon in the recent action, and the appeal, regarding the position 
of a tramway pole and fuse box. By 42 votes to 4 it was resolved 
not to pay firm's costs. It was stated that the firm will probably 
appeal to the House of Lords. 

A coal hawker has recovered £75 from the Liverpool Oorporstign 
as compensation for personal injuries sustained by collision with 
an electric tramcar in Dale Street on December 9th last. 


Lianelly.—The Borough Council recently entered into 
an agreement with the British Insulated Wire Company by which the 
Corporation carries out a scheme ats cost of about £80,000. It was 

on Monday, however, that the company had failed to come 
to terms with the owners of the existing tramway at Lianelly. The 
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Oouncil thereupon decided to acquire the property (as they lun 
power to do) for subsequent transference to the company, and it ws 
unanimously resolved that the necessary application be made to th 
Board of Trade. 


Newport (Mon.).—At the last meeting of the Lighting 
and Trafic Committee there was a discussion re the new electial 
tramway which is to be constructed. The borough engineer міні 
for instructions upon several points in connection with the laying d 
the Corporation Road tramways to enable him to prepare the specit. 
cation. He stated that it would be practically impossible to ze 
Aberdeen or Oornish granite sette. In fact, the only setts атм 
were German stone setts, and a oompoeition blcck now beiog maur 
factared at Briton Ferry. It wae resolved — 

That the borough engineer be instructed to prepare a specification for the 


rails, with a groove of 14 inch (subject to Board of Trade approval), that ther 
be purchased and supplied to the contractors as in previous cases, and what i: 


for alternate tenders for the use of German setts, composite blocks, or othe: 
approved setts ; that provision be made, with the sanction of the Works Сос. 
mittee, for lowering the road underneath the East Usk railway bri 30 ми 
give the necessary head room, and that the junctions for the siding into the pro 
posed power station be included in the contract. 


Salford.—The Mayor, Alderman Rodman, performed the 
ceremony of erecting the first post in Oross Lane in connection with 
the extensive electric tramway scheme that the Salford Oorporstia 
bave in hand, with Messrs. Lacey, Clirehugh & Billar as consulizat. 
This portion of the system may be working within a very short tine 


Southport.—The Tramways Committee recommend the 
Council to apply to the Board of Trade for power to borrow £40,00 
for the purpose of relsying the lines recently purchased from th 
Birkdale and Southport Tramways Oompany, and for providing th 
necessary electrical equipment, cars, &c. 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Cables.—R-uter’s Melbourne agent says tha 
the Postmasters-General of New В uth Wales and Victoria bave com 
to an agreement on the disput: d points in the proposed sgreement with 
the Eastern Extension Telegraph Company. The arrangement is made 
sut j ct to the approval of the company, and the ratification by the 
Victorian and New South Wales Parliaments, which will not meet {a 
twomonths. The tariff in the meantime will remain unaltered. The 
two Governments are to have the option of -purchasing the cable. 
No other company is to be allowed to open offices in the Coloris 
before the Extension Company. 


Bradford Telephones, —The telephonic breakdown ти 
discussed at a meeting of the tion Finance Committee Iu! 
week, and a proposal to establish & municipal exchange was msde 
The matter was referred to a sub-committee. Meanwhile th 
National Telephone Company have promised the Postal Comaitie 
of the Ohamber of Commerce to put the system in thorough working 
order in a fortnight, which will be 13 weeks after the breakdown, 
generally attributed to the snowstorm of F':bruary 16th. 


Telegraphic Interruptions and Repairs:— 


CABLES. Down. Repaired. 
Wir Inprms :— 
Jamaica-Oolon ево eee eee June 30, 1899 [II] eec 
Trinidad-Demerara 6871 ... Oct. 22, 1599  ... - 
Trinidad-Demerara (1871 .. March 14,1900 May 6, 1900 
-` Mole St. Nicholas-Cape Haitien... March 6, 1900 ... et 
San Domiogo-Oursc2a ... .. May 6, 1900 
Oa Pinheiro ese eee Oct. 11, 1899 
Oayenne- Paramaribo Feb. 16, 1900 
Ова’ A Maranham... Feb. 20, 1900 
Pa: 4-Maranham " е I oe 
TuS . une ? eee set 
Manila Tide i5 D .. ApL 9, 1900 ons 
Bitia-Rhodes... — .. — .. — . Арі. 5, 1900 May 5, 1900 
Tarifa-Tangier TI eee eee Jan. 2, 1900 [II] set 
LANXDLINES. | 
Wir Inprms:— 
Haitlen landlines oe eee Apl. 21, 1900 [I oes 


: with | 

and be ond [III 009 oes Oct. 18, 1899 2 see 
on beyond Aliwal 

North TII eee Nov. 7, 1899 ees eos 


Oommanicstion beyond у- | | 
E a Nov. 7, 18092 | 
offices . | 

| 
і 


: — beyond Kimberley and Bloem- 


fontein ... ces see wee Oct. 18, 1899 w 
Oommunication with Rhodesia, &0., is at present by post. Lou? 


Oolombia . Feb. 22, 1900 ... e 


Communication 


interrupted on Persian Territory Feb. 24, 1900 ... I 
Ecuador landlines eee, ese ^ ese Moh. 13, 1897 KLD oe 
Brasilian landlines, south of wet . 

s.o eec . ear Api. 25, 1900 ете 


. May 7, 1900. we 


Northern Snbmarine Cable Peer Times 
Oopenbagen correspondent on 4th inst. says that he every reason 
for belicving that the projected cable from Denmark vid Scotland to 
Iceland will be laid by the Great Northern Telegraph Oompany with 
а snbvention from Denmark and otber foreign States. The Danish 
Aurora Borealis expedition, which has jest returned from Iceland, 
highly favours the plan for meteorological purposes. The Great 
Northern Telegraph Oompany is ssid to be willing to make the 
sacrifice, though it does not expect that the project will pay. | 


The N. T. C. and the State Royalty.—The National 
Telephone Company is now making it quite clear to metropolitan 
subscribers that the whole of the sum paid annually as rental does 
not pass into the company's coffers. Hitherto the demand notes have 
requested the remittance of a lump sum as subscription, bat these are 
at present being set ont as rental. „ and 10 per cent. 
royalty to the Post Office,.......,makingatotalof...... А 
For instance, one demand note asks for £12 33. subscription, and El 7s. 
royalty, or a total of £13 10s. In а second case £28 16s. is required 
as rental, and £3 44 as royalty, making a total of £32. Ia former 
years these particular demand notes were simply made out as £13 103. 
and £32 respectively. 


CONTRACTS OPEN AND 


CLOSED. 


OPEN. 


Birkenhead. — May 15th. The Corporation wants 
tenders for steam exhaust, feed water and drain pipework, &c., at the 
South End generating station. Bee Official Notices” April 27th. 


Brad ford.— May 24th. The Corporation wants tenders 
for two steam engines and dynamos of 1,000-xw. each. See “Official 
Notices " May 4th. 


Bradford.—May 24th. The Corporation wants tenders 
forthe supply of enclosed electric motors of 44, 7, and 10 EP., for a 
period of 12 months, from July 1st. See Official Notices to-dsy. 


Bridgwater.—June 7th. The Council wants tenders for 
the supply of boiler houre plant, engine house plant, dynamos, 
pumps, switchboard, mains, lamp-poate, accum ‚ meters, crane, 
&c., for electricity supply. See "Official Notices this week. 


Burnley.—Msy 14tb. The Corporation wants tenders 
for laying about 2,000 yards of cable on the solid or other approved 
. "Bee" Officia! Notices April 27th. 


Crewe.— M. y 26th. The Council wants tenders for the 
supply and laying of about 25,000 yards of three-core cable, and 
5CO lampholders aud refi-ctors for adapting the existing lamp-poste 
for electric lighting. See Official Notices” this week. 


Crewe.—June Iich. Tenders are wanted by the Oor- 
poration for the wiring of the municipal offices, market hall, and 
corn exchange, and for supplyivg lamps and fittings for electrically 
lighting (separate quotations for arc and incandescent ligbting), the 
same. Tenders to Town Olerk. 


Devonport.—May 25th. The Corporation wants tenders 
for electric light and traction feeders, distributors, boxes, &c. See 
“ Official Notices to- day. 

Dandee.—May 22nd. The Town Council wants tenders 
for the supply of copper bonds for the city tramways. See “ Official 
Notices" to-day. - 


Edinbargh.—May 21st. The City Council wants tenders 
for elevators and conveyors for coal and ashes at the McDonald Road 
electricity station. See Official Notices " to-day. 


Glasgow.—May 16th. The Corporation wants tenders 
for creosoted oak arms, insulators, and iron work used in 
telephone construction. See Official Notices” May 4th. 


Giasgow.— May 19th. The Corporation wants tenders 
for the supply for one year of india-rabber covered and lead-covered 
branch cables; and carbons. See "Official Notices” May 4th. 


Giasgow.—June 12th. The Corporation wants tenders 
for the supply of two sets of switchboards and instruments for 4,000 
ча sa each, for the electricity department. See “Official Notices” 


Heywood.—May 14th. The Corporation wants tenders 
for Lancashire boilers, economiser, pipe work, foed pumps, two steam 
dynamos, balancer, booster, travelling crane, batteries, switchboard 
connections, and station lighting mains, feeders and meters. See 


" Official Notices ” April 27th. 
Italy. — July 14th. The Municipal authorities of 
(Sardegna), are зуи projects and tenders until Jaly 
14th, for the electric lighting of the publio streets of the town. 
ulars may be obtained from, and mes and tenders are to be 


sent to, Il Municipio di Maddalena (Sardegna. ) 

King’s Lynn. — May ш d 5 invite 
tenders for stoa ynamos, cashire economiser, 
switchboard, d cables for electric lighting works. 86 ial 
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Leeds.— May 28th. Tenders are wanted for two or 
generators, and one or two sets of surface 
-oondensing plant, for the electricity works. See Official Notices” 
May 4th. 

London.—May 22ad. The Central Electric Supply Com- 
pany, Limited, invites tenders for (1) two 1,200 1 m P. Willans engines 
and three-phase H. T. generators (direct-coupled) ; (2) six three-phase 
H.T. motors direct-coupled to L.T. continuous current generator ; (3) 
switchboards and connections. Specifications, &c., at the office of 
Prof. Kennedy. As to conditions and general particulars see our 
" Official Notices " April 20th. 


London.—June let. The City Corporation Streets Com- 
mittee invite -p als for the bire of an electrically-driven dust 
Notices " April 20th. 


London.—The Postmaster-General invites applications for 
specifications for galvanis:d iron strand stay wire for telegraph 
purposss. Bee "Official Notices" May 4th. 


London, W.—The Contract Journal saya that specifica- 
tions, with plan and estimate, are invited for two 100-kw. dynamos, 
200 volte, eed 450, suitable for Messrs. Willans & Robinson engines, 
with extended bedplate. Delivery to be made witbin three months 
from date of order. Also alterations to present swi'chboard. 
Farther details will be given by appointment with Obief Engineer, 
Whiteley’s, Limited, 147, Q 1een's Road, Bayswater, London. 


Newcastle-on-Tyne.—Jane 1st. The New Tramways 
Committee wants tenders for switchboards, underground feeders, and 
pumping apparatus, Ses "Official Notices” to-day. 


Paddington.—May 14th.—The Vestry wants tenders for 
the execution of certain alterations to the existing electric lighting 
arrangements at the Baths. See “ Official Notices” April 27th. 


Bathmines.—May 21st. The Urban District Council 
invites tendera for the wiring of the out-houses at the rear of the 
Town Hall, the Fire Brigade Station, and the Pablic Library. 
Specifications, &oc., from the Olerk of the Council, Town Hall. 


Rhyl.—May 14th. The Council wanta tenders for water- 
tube boilers and other steam plant; steam dynamos, pumps, &o.; 
switchboard; mains, lamp-p^sts, &.; battery; meters; crane, &c., 
for electricity works. Beo “Official Notices " April 20th. 


Southampton. — May 28th. The Corporation wants 
tenders for a water-tube boiler, with steam and other pipes, and 
асу санк for the electricity works. Bse‘ Official Notices ” 

s week. 


Tunbridge Wells.—The Corporation. wanta tenders for 
& number of Shallenberger (Westinghouse) 1897 pattern ampere- 
hour meter». . See Official Notices" May 4th. | 


Walthamstow.—May 29:h. The District Council wants 
tenders for arc lamps, posts, accessories, and glow lamps on existing 
gas standards, See Official Notices this week. 


Worksop.— May 28rd. The District Council wants tenders 
for steam dynamos, balancers, boosters, and motors; Lancasbire 
boilers; pipes, eoonomiser, condenser, and feed pumps; switchboard ; 
accamulators; cables, joint boxes, arc lamps and poste; overhead 
traveller for electricity works. See “ Official Notices” May 4th. 


OLOSED. 


Brighton.—The Town Council has acoepted the tender 
of the Reason Manufacturing Company, Limited, for the supply of 
aan for a period of one year from June 1st, 1900, at £2 10s. per 
meter. 


Dundee. Various tenders in connection with the equip- 
ment of the electrical tramways extension were submitted to a meet- 
ing of the Tramway Committee on Ist inst. The tender of Lowdon 
Bros. & Оо. for the traction switchboard was accapted. With regard 
to the mains, Sections A and B, which represent the cables that are 
to run along the tramway routes, which are to be laid by Jane, and 
the cables that are to be ready by September respectively, were secured 
by the British Insalated Wire Oompany, Limited, at a sum exceeding 
£8,000 ; and Scotion O, which represents the lighting for the ordinary 
town extensions, by the Oallender Oable Construction Company, 
Limited, at a sum exceeding £2,000. 


Glasgow.—The Glasgow Mail says that a large order for 
telephone instruments for the Corporation Exchange has been placed 
with tbe Hricsson-Bell Telephone Company, 50, Wellington S reet, 
Glasgow. These instruments are of the type supplied to the Nor- 
wegian Government, and embody all the latest improvemeots. An 
order has also been placed with the General Elect:ic Company, of 
London and Manobester, for wall instruments only. Toe companies 
agree to supply 1,550 instruments by the month cf O.tober, and 
thereafter large lots weekly. 


Glasgow.—It is intended to get a glass floor for the 
switchboard gallery at tbe Polloksbaws Road Corporation electric 
supply station. The contract has been given to Messre. Hayward 
Brothers & Eskstein, Limited, whose tender was £626 13s. 4d. 


Insulators have aleo been ordered for the station, the tender of the 


Port Dundas Pottery Oompany having been accepted. 


Rotherham.—The Council has accepted the tender of 
Messrs. Thornton & Sons, Rotherham, to build arf electric light 
generating station for the sum of £8,351. 
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Keighley.—At the Town Council meeting last week the 
tender was accepted of tbe Pendleton Ironworks Company, amount- 
ing to £1,112 15s. 6d., fer constructional steel work in connection with 
electricity works. 


Maidstone.—The following is a list of tenders received 
for Section J (pipework) in connection with the Oorporation electric 
lighting scheme : — 


Aiton & Co. (recommended for acceptance) .. e» .. 21,132 0 0 
Williams & Sons, Limited » ze 25 к» 1,680 0 0 
Bpencer, Jobn, Limited. А 1,886 0 0 
Davey, Paxman & Со., 1,956 0 0 
Alley & Maclellan .. 2.000 0 0 
Babcock & Wilcox .. : Sy 2072 0 0 
Dann, Richard КЗ - ys T 2,090 17 6 
Blackwell, Robert, Limited — ..  .. 2,041 0 0 


Hey wood.— The Health Committee have acoepted the 

. tender of Mesers. Meldrum Bros , for the required for the 

proposed refase destructor. The estimated cost of the destructor— 
dings and machinery—is £4,500. 


Warrington.—The Klein Engineering Oompany has 
lately received an order from the Corporation to erect at new 
electricity station a Klein central barometric jet condensing plant 
for engines of 1,250 H.P. : 


FORTHCOMING EVENTS. 


Friday, May I1ith.—At 5 p.m. Phyrical Society. da :—(1) 
Discussion of Prof. Lodge’s paper On the 
concerning Volta's Oontact Force.” (2) “ Тһе Heat of 
Formation of Alloys,” by Mr. J. B. Tayler. (8) “On the 
want of Uniformity in the Action of r-Zinc Alloys 
m Nitric 5 Dr. Pare ar ied (4) ш Ап 
cctro-magnetic Experiment, and Experiments illus- 
traticg the Aberration called Ooma,” by Prof. В. Р. 
Thomp:on, F. R 8. 
Monday, May 14th.—At 8 p.m. Society of Arts. (Cantor Lecture.) 
“The Incandescent Gas Mantle and its Use,” by Prof. 
Vivian B. Lowes. (Lecture IL) 
Tuesday, May 15th. At 730 p.m. Students Meeting of the Insti- 
tution of E'ectrical Engineers at the Finsbury Tech- 
nical College, Leonard Street, Finsbury, H. O. Mr. R. P. 
Howgrave-Graham, Student, will read a paper on 
“ Herts Waves and Wireless Telegraphy.” Prof. B. P. 
Thompson, F. R. S., will preside. 
Thursday, May 17th.—At 3 p.m. Royal Institution. Prof. Dewar 
on “ A Century of Ohemistry in the Royal Institution.” 
At 8 p.m.— Institution of Electrical Engineers will meet by 
kind permission at the Institntion of Mechanical 
Engineers, Storey's Gate, S. V. Alternating Current 
Induction Motors," by A. O. Eborall, Associate. 
Friday, May 18th.—At 8 p.m. The Institution «f Junior Engineers. 
Meeting at Westminster Palace Hotel. Paper on 4A 
Bhort Review of the Motor Car Industry," by Basil H. 


Joy and Oharles H. Bush. 

At 9 p.m.— Royal Instituticn. “Tho Structure of Metals," 
by Prof. J. A. Ewing. 

Saturday, May 19th.— At 7.30 p.m. Manchester Society of Junior 
Electrical Engineers. Meeting at Engineering La- 
boratories, Whitwcrth Street, ‘Manchester. Paper by 
T. E. Herbert, on " The Application of Accumulators to 
Telegraphy and Telephony. 

Institution of Electrical Engineers.—Studenta' Visit to the 
India-Rubber, Gutta-Parcha, and Telegraph Works, 
Bilvertown. Students wishing to take part must send 
their names and addresses to Mr. J. T. Haynes, 43, 


Brownswood Road, Finsb Park, ЇЧ, by Tuesda 
May 13th. , ury N, OY y 


NOTES. 


The rus of Mains.—Au inquiry was recently held 
by Mr. A. P. Trotter in respect of the disapproval by the 
St. Marylebone Vestry of certain works proposed to be 
carried out by the Metropolitan Electric Supply ра ; 
under the West London Order, 1889. The Board of rele 
has now allowed the company's appeal, subject to the condi- 
tion that the trench for the mains and pipes shall not 
exceed 2 feet in width unless obstacles be found which may 
limit the depth of the trench, and in such case the trench 
may be wider, but in no case shall the sectional area exceed 
2 square feet. As a result of the appeal the Vestry is fixin 

this condition in similar instances where the works proposed 
are of an untisual character. | 


American Society of Mechanical Engincers.—Ti 
following are among the subjects of papers to be read at the 
meeting of this Society, which is to be held next week— 
from May 15th to 18th—at Cincinnati, Ohio :— 

“ On the Value of a Horse-Power," by Geo. I. Rockwood. 

“ Hot Water Heating from a Central Station,” by rap iris ls 
" Ef of Systems of Electric Transmission in and 
Mills,” ‚ В. Aldrich. 

M A les сурби Браше: by Robt. rly ae 

6 e * 
5 8 abe as an Ignition Timing Device,” by 
„ Softening Plant of the Lorain Steel Company,” by N. 0. 
1 5 of Machinists, Foremen and Mechanical Engineers, 

" The Automobile Wagon for Heavy Duty,“ by Arthur Hence 


mann. 
" Oylinder P 
йызы адаи oO SUPE poem 


55 
'" What does it Cost to Run Trains at High Speed ? " 


The British Association Meeting at Bradford.— 
This year's meeting of the B.A. is to bə held at Bradford, 
commencing Wednesday, September 5th. The presi 
elect is Prof. Sir William Turner. Section A, Mathematical 
and Physical Science, will be ке over by Prof. Joseph 
Lsrmor, D. Sa., F.R.S., the Department of Astronomy in 
this section having i 


August Ist. Electrical engineers who are in a position to 
contribute papers of interest in Sections A or G take 
a note of this date. Paris conferences notwithstanding, it is 


gineers gatherings. 
ges is now pu ir = electrical scientists 
prepare papers. onorary secretaries are 
Mesers. Ramsden, Baochus, John E. Fawoett, and Frederick 
5 and their address is 5, Forster Square, Bradford, 
orks. | 


The Belleville Boiler.—The Pall Май Gazette of Wed- 
nesday had the following important note :— 

We ha to believe thatan im $ is i 
in the polioy of the Admiralty on the bollering of the ahipa of th 
Royal Navy. We have argued for a long time past, on the evidence 
that was collected in the columns of the Pall Май Gazette early last 


we believe that the Lords of the Admiralty have at last recognised 


this. Their conversion hes been assisted not a little by the record of 


t home from the Cape at less than half ber 
designed speed, and now have to be y eviscernted before 
she can be recommissioned for service. If, as we are given to under- 
stand, the Admiralty are now convinced that it would be dangerous 
to rely on this type of boiler in time of war for other than 

craft, the naval service will welcome the fact with immense reli 
Bat the change of policy involved will necesssrily cause the Lords of 
the Admiralty to revise the personnel of the consultative engineering 
branch. Several important changes are, we contemplation, 
and with them it may be expected 

efficiency of the Fleet will be commenced immedi . Ава pre 
liminary, it would be desirable that & committee of experts should at 
once be appointed to examine the whole boiler question. 


the Powerful, which 


The Electrical Standardising, Testing and Trainin 


Institution.— Prof. Carus-Wilson will commence a 


‘course of lectures upon “The Construction and Uae of 


Motors” to the senior students of this Institution on 


Monday, May 28th. 
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The Factory and Workshops Bill.— The above Bill, 
as introduced by the Home Secretary, greatly enlarges the 
powers of that official in respect of so-called dangerous 
trades and overtime exceptions, and it is submitted by the 
Manufacturers’ Section of the London Ohamber of Com- 
merce that these discretionary powers should be matter of 
statutory enactment rather than dependent on the personal 
idios y acrasy of the Home Seoretary for the time being. 
Failing to carry this view, they suggest certain amendments 
to cops with the objections they have to the provisions of 
the Bill. One of the objectionable provisions 1s that which 
gives the London County Council the veto on the provisions 
against fire protection in London workshops.  Faftories 
erected before 1892, and workshops ereoted before 1896, 
must be approved by the County Council, but there is an 
appeal to arbitration, which has been a protection to manu- 
facturers against the arbitrary action of the County Council. 
The new Bill places all workshops and factories absolutely at 
the m of the County Council, and those who know that 
body and its officialism will agree that it is not fit to possess 


such absolute power as to decide if a workshop can be con- 


man or any &ociely, an 


tinued in use. Absolute power is not a fit attribute for any 


it is satisfactory that anything 


_ tending to grant such power should be carefully watched 
and combatted. 


Parliament and Electrical Schemes.—The present 


- attitude of Parliament towards electrical schemes is notable 
: and, at the same time, satisfactory. There has been, in fact, a 


e M" 0 ot, 


< S> v xa 7 


. brougbt to their places of business with celerity. 
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. approbation of Parliament. 
. from Baker Street to Waterloo is well under way, and serving 
as a feeder to the Metropolitan and the South-Western Rail- 


remarkable change in the legislature, even in the last few 
years, on electrical questions. One need go back no further 
than a few sessions to discover a distinct antipathy to elec- 
trical measures of any description. Probably, the activity of 


- municipalities on electrical йери did much to enlighten 


or inflaenoe members of Parliament towards a kinder appre- 
ciation of new schemes, and the conspicuous success of both 
lighting and tramway systems has completed the conversion. 
When one cousiders the various projects that have been made 
possible by Parliamentary sanction, the record of the past 
three years is by no means a bad one. Although London is 
considered in electrical matters to be much behind many of 


the provincial towns, it is in some respecta likely to be ahead . 
; of the world ; we refer to the electrical underground railways 


that are under construction, and others that are projected. 
By no other means can the suburban residents of ошо з 
it 
probably two exceptions the railway lines that enter London 
terminate at considerable distances from business centres, and 
the necessity of a quick and efficient form of transit between 
various points in the metropolis is a great one. It is impor- 
tant, therefore, not only to the electrical ind „ but also 
to the public that such props as the extension of the 
Baker Street and Waterloo line, which is engaging the 
attention of a Parliamentary Committee, should receive the 
The construction of the line 


way, it obviously meets with the approbation and support of 
such companies, but it is doubtful whether the opposition of 
the Metropolitan Company against the extension to Padding- 
ton will not be fairly strong, and likely to carry weight with 
а Committee. Apart, however, from the question of com- 
tition which the electrical line would meet in the event of 
‘it obtaining pore to extend to Paddington, it would not be 
isi sanction were obtained, jadging from the 
present temper of Purliamentary representations. 


Appointments Vacant.—The Johnson-Lundell Electrio 

ion Company want an engineer and manager ; also a 

secretary, For particulars as to qualifications, &c., see 
“Official Notices” this week. 

An electrical clerk of works is required for the Accrington 
Electricity Works. An assistant electrical engineer is wanted 
by the Hastings Corporation at £120 per annum. An 
electrical engineer is wanted by the Salford Corporation 
at £400 per annum. See “ Official Notices” this week. 

An electrical engineer is wanted by the Leith Town 
Council at £250, to commence duties on 21st inst. 


The Smelting Corporation's Werks at Ellesmere 
Port.—The Crocker-Wheeler Company, of New York, has 


been awarded an order for a 400-K W. direct connected gene- 


rator, and four motors aggregating 24 0 f. P., for the Smelt- 
ing Corporation, Ellesmere Port, Cheshire, Eagland. The 
ue of the order, according to the New York Electrical 
Review, is $18,500. The Smelting Corporation’s electric 
equipment is said to be entirely of American manufacture, 
fally $100,000 having been expended in this direction. The 
Crocker-Wheeler Company received the contract for three 
400 Kw. direct connected generators, and 20 motors, varying 
from 12 НР. to 100 H.P., valued in all at about $25,000. 
The Edward P. Allis Company, of Milwaukee, supplied two 
500-H.P. engines. The Crane Company, of Chicago, fur- 
nished all the requisite piping, valves, &o. The Conners- 
ville Blower Oompany, of Connersville, Ind., manufactured 
the pumps, while Wheeler condensers, also Hoopes feed- 
water heaters and separators, are atilised thronghout the 
English plant. 


Power or Energy ?—We have become somewhat inured 
to the confusion of these terms in a moderate degree, but never 
have we seen such an extraordi misuse of them as in an 
article entitled ** The Power in a Pound of Coal,” appearing 
in the current issue of Cassier's Magazine, over the signa- 
ture of Mr. E. D. Meier. The title itself is sufficiently 
absurd; what would the author say to “the length in a 

und of butter,” or * the time in a yard of pump water? 

et these are every bit as reasonable as the ing of his 
article. Let him speak for himself: —“ Let us take a pound 
of what we will call average coal, containing, say, 10,000 heat 
units. This would be somewhat smaller in size than a man’s 
fist. A pound of this coal, if expended in mechanical work, 
would give us 286 H..“ For that matter, it would give 
286,000 H. P., or 0°00286 H. P.—it all depends. “In some 
countries men who have been specially trained as porters to 
carry heavy loads on their backs, will, as a full day's work, 
carry а total of from 350 to 600 lbs. a distance of 1 
mile. And yet each has expended but one-third 
of the power stored up in this pound of ocal.” 
The author evidently believes that to carry a pound for 
a mile is the same as to lift it through a height of a 
mile—this a from the misuse of the word “ power.” 
Во again—“ In sawing wood, a man may work at the rate of 
about 60 strokes a minute, and consider himself a *top- 
sawyer, and his saw blade may have progressed 5 feet a 
minute; but a circular saw, driven by machinery, may be 
pat ощ 20 times that distance, and saw 70 times as 
much wood. And yet this one little pound of coal contains 
power enough for 180 such saws,” One would not trouble 
to notice such misconceived views, were it'not;that it is 
found in the pages of a highly-esteemed engineering maga- 
zine ; the technical press at least should be above reproach 
in the discussion of matters appertaining to power and 
energy. | 


Bullding Trades’ Gift.—We are informed by Mr. E. O. 


Sachs that a matinéa ormance is being arranged at the 
Theatre Royal, Drury рын on Tuesday afternoon next (May 


15th) on behalf of the homes presented by the building 


trades, with a view of forming & special fund for the main- 
tenance and repair of the homes. H.M. the Qaeen has 
iously accepted the рахо of the matinée, and 
R. H. the Princess of Wales kindly intimated her 
intention to be present. H.R.H. the Prinoees Christian 
and T. R. H. the Duke and Duchess of Connaught have 
also given their patronage, while a number of noble and 
istingui ladies are on the Organising Committee, and 
every actor and aotrees of note in London is taking part in 
the performance. 


Personal.— The St. Helens Town Oouncil has increased 
the salary of the borough electrical engineer, Mr. J. 8. 
Highfield, from £300 to £400, and of his assistant, Mr. 
E. M. Hollingsworth, from £110 to £150 per annum. 

Mr. W. H. иес мыны of Pein has been риш 
mains superintendent, at a salary of £150 annum, 
the Cardiff Town Council. E i 

Mr. Cook, the manager of the Big Wheel for some time 


back, shortly leaves Blackpool to become the secretary and 
manager of the Carlisle Corporation’s electric tramways, _ 


— —— — 
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Obituary.— We regret to learn of the death of Mr. W. С. 
Smythe, electrician to the Telegraph Department at Welling- 
ton, New Zealand. 

The death is announced of Mr. William Erskine Bartlett, 
managing director of the North British Rubber Company, 
at the age of 70 years. 


Roya) Institution.—At a meeting of the Institution on 
Monday the Duke of Northumb rland, K. G., president, 
announced that he had nominated the following vice-presi- 
dents for the ensuing year :—Sir F. Bramwell, Right Hon. 
Lord Lister, Dr. Ludwig Mond, Sir A. Noble, Mr. A. 
Siemens, the Hon. Sir J. Stirling, Sir J. Crichton Browne, 
and Sir W. Crookes. 

Errata.—In Mr. Bawtree’s paper appearing in this issue 
the following errors appear :—Page 806, first column, line 
12, for touch read tough; line 24, for softer read harder; 
second column, line 19, read “that a£ a current density,” &oc. 


NEW COMPANIES REGISTERED. 


Cowper Inventions Development Company, Limited 
(65,755) — This company was registered on April 21th, when в capital 
of £50,C00 in £1 shares, to adopt an agreement with B. Cowper-Ooles, 
and to carry on tbe business of iron and brass founders, engineers, 
machinists, tool mskers, smiths, chemical manufacturers, electricians, 
electrical engineers, &c. The first owb:cribera (each with one share) 
are :— Н. W. Brown, 59, Mackerzie Road, Beckenham, journalist ; 
E. T. Ohurch, 84, Geneva Road, Brixton, S. W., clerk; J. W. Honess, 
35, Florence Road, Wimbledon, 8.W., secretary; E. Wyatt, Bangor 
Н. пее, Lausanne Road, Hornsey, N., gentleman; A. W. Lawson, 
49, Forest Drive West, Leytonetone, secretary ; W. J. O'Brien, 6, 
Bonth Hill Park, Hampstead, N. W., clork; and W. Farrier, 9, Lime 
Street, Walthsmstow, clerk. The number of directors is not to be 
lees than three nor more than seven; the first are to be sppointed by 
the subscribers; qualification, £250; remuneration, £50 each per 
annum and a share in the profits. 


Marconi International Marine Communication Com- 
pany, Limited (66,758).— Thie company was registered on April 
25th, with a capital of £350,000 in £1 shares, to acquire certain 
_licenses and powers from Maroopi's Wireless Telegraph Company, 
Limited, to c^nstruct and deal with telegraphic apparatus, and to 
carry on the business of electrical and general engineers, &c. The 
first subecribers (each with one share) are:—8. F. Page, 35, St. 
George's Square, S. W., mansgine director; Н 8. Saunders, 15, Great 
St. Helens, EC, merchant; Н. H. Allen, 28, Mark Lane. EO, 
secretary; P. H. Stewart, 10, Mavgrove Road, Brontesborv, N. W., 
civil engineer; F. 8 Tomkins, 59 Klea Avenue, Olapham, S. W., secre- 
tary; J. McGowan, Claremont, Palmer’s Green, N., clerk; and W. Н. 
Benbam, 19, Valmar R-ad, S. E, clerk. The number of directors ів 
not to be less tban five nor more than 20; the first are M. Baleer, 
M. le Ool. Thys, M. M. Travailleur, M. de Volder, J. F. G. Bannatyne, 
G. Marconi, A. Ocbs, Major 8. F. Page, H. 8. Saunders, and Bir 
O. Euan-Bmith ; Marcom's Wireless Telegraph Company, Limited, 
may appoint three directors; qualification, £100; remuneration, 


£3 000 or £4 0CO per annum (according to number) and a share in the 


profits, divisible. 


South Shields Electrical Engineering Company, 
Limited (65,786).—This company was registered on April 28th, with 
а capital of £2,000 in £1 shares, to carry on the business of electrical 
and general engineers, electro-platers, eleotricians, suppliers of elec- 
tricity for the purposes of light, heat, motive power, and otherwise, 
manufacturers of electrical apparatus, &c., and to adopt an agree- 
ment with Thomas W. Ogilvy. The first subscribers (each with one 
sbare) ате:—Ё. W. Ogilvy, 10, Rosebery Avenue, South Bbields, 
electrical engineer; С. В. Toomer, Rivensworth, Westre, South 
Bhielde, engineer; J. T. Atkin, S-lisbury House, South Shields, 
builder; A. Parvis, Helena Terrace, South Shields, master mariner; 
A. P. Bteinton, 37, King Street, South Shields, solicitor; O. Mac- 
donald, 69, Brodrick Btzeet, Bouth Shields, surveyor; F. McKenna, 
4, Bt. Nicholas Buildings, Newcastle, engineer. The number of 
directors is not to be less than three nor more than five; the sub- 
scribers are to appoint the first; qualification, £50. 


National Construction Company, Limited (65,790). 
—This company was registered on April 28th, with a capital of £10,000 
in £1 sbares, to constract conduits, cables, wires, lines, accumulators 
and works for electrical and other purposes, and to carry on the business 
of electrical engineers, suppliers of electricity, &c, The first subscribers 
(овор with one share) are :—A. Benwell, 10. Machell Road, Nanhead, 

E., clerk; Н. 9 Carvall, 52, Mortimer Road, Kingland, N., clerk; 
A. Pitt, 34, Olement’s Lane, E.O., clerk; N. G. Newington, 125, 
Oroxted Riad, West Dalwich, clerk; O. T. Price, 5, Prinoe Arthur 
Road, Ham solicitor; J. H. Bodell, 49, Fawcett Road, 


petead, N.W., 
B.B., clerk; and О, W. „ 8, Tennyson Street, В W., clerk 


The number of directors is not to be less than three nor more thm 
seven. The first are Н. R. Gamble, E. B. Perrot, G. J. Jwkz», 
and F. W. Abbot; qualification £1.000; remuneration as fixed ly 
the company. Registered office, 23, Oollege Hill, E О. 


St. Stephen's Electrical Syndicate, Limited (65,80!) 
—This company was registered on April 30th, with a capita d 
£8,000 in EI shares, to acquire and carry on tae business of an eko 
trical, hydraulic, and mechanical engineer, carried on by J. Е Teyle 
at Bt. B'epben's Works, St. Stephen’s Avenue, Shepherd's Bech. The 
first subscribers (each with one sbare) are:—E. Buchholts.223. Th 
Grove, Hammersmith, 1 engineer; J. E. Taylor, 14, Percy 
Rad, Bhepberd's Bush, electrical engineer; E. B. Templeton, 19, 
Ravenscourt Gardens, W., civil engineer; H. 9. Well, 35. Bosconte 

W., engineer; d. Richberg, 223, The Grove, Hammemmm 
engibeer; W. J. Ohapman, 34, Borcombe Road, Bhepherd's Bes, 
engineer; and F. Smith, 16, Percy Road, Bhepherá's Bash, inse 
ment case maker, Registered without articles of association. 


Rubber Chemical Company. Limited (65,816) —The 
company was registered on May 1st, with a capital of £30,000 in £l 
shares, to carry on the business of producers, workers, шалк. 
turers and manipulators of so-called “reclaimed indis-rabber, 
chemical manufacturers, manufacturers of india-rabber, gatta-perchi, 
leather and other goods, electricians, Фо. The first subscribers (ened 
with one share) аге: — T. Barclay, Uplands, Blackville, певт Broms 
grove, menufacturing chemist; A. S>uthall, Oarrick House, Ric 
mond Hill, Birmingham, manufacturing chemist; J. Barclay, The 
Lenthurst, pear Bromsgrove, manufacturing chemist; О. E. Na, 
100, Willows Road, Balsall Heath, Birmingham, manager; T. Ground, 
Malvernherst, School R ad, Moseley, Birmingham, mansger; O E. 
Hant, 58, Pershore Road, Edgbaston, mansger; and W. T. Hal. 5, 
Obarlesville Road, Handsworth, manager. The number of directon 
is not to be less than three nor more than five; the first are Thora 
Barclay, John Barclay and Alfred Southall; remuneration, £53 10: 
each per aunum. i 


North Wales and District Light Railway and 


Buildings, Manchester, engineer; W. T. la! 
S:reet, Westminster, engineer; W. H. Davies, Pwilheli, solicita ; 
and B. D. Beever, 91, Portland Street, Manchester, salesman. Toe 
number of directors is not to be less tban three: the first are to be 
app.inted by the subscribers; qualification, £100; remuneration si 
fixed by the company. 

Limited 


Automobile Manufacturing Company, 
(65,793).—This company was registered on April 30th, with s espitau 
of £10 in £1 shares, to scquire the besiness carried on by W. C. 
Bereey, at 4, Hythe Road, Willesden, N. W., and the business of the 
Southern Motor Car Company, carried on at 59, Brixton Road, 8 W. 
by Townsend and Bizz y, acd to carry on the besiness of e] ee 
and general engineers, motor carriage manufacturers, &c. The first и} 
scribers (each with one share) are :—W. О. Bersey, 34, North Street 
Manchester Square, W., engineer; E. Townsend, Monument Вай 
ings, E.O., merchant; Н. B. Wyndham, Hill Top, Thornton Ней, 
Surrey, gentleman; A. E. Bissey, Monument Buildings, E. O., ве 
chant; B. Lambert, 594, Bishopsgate Street. E. O., chartered мох 
tant; Н. Webster, The Oottage, Upper Ooombe Street, 
cashier; and A. A. Brown, 65, Skelton Road, Forest Gate, Ese, 
clerk. Registered without articles of association. 


Automobile Company of Great Britain and Ireland, 
Limited (65,832).—This company was registered on May 3rd, тїй 
a capital.of £100 in £1 shares, to carry on the business of molor sad 


motor cycle makers, and manufacturers cf all kinds of vehicles, wheter 


propelled or drawn by steam, oil, electricity, or other mechanical ot 
animal power. The first subscribers (each with one share) ate:— 
А. T. Prudey, 28, Castle Street, N., clerk; L. Kennedy, 2, 
Terrace, B.W., clerk; J. Likeman, 50, Effingham Road, N., salesman: 
A. W. Hoale, 116, Oraven Park Road, Harlesden, N. W., accounts}; 
W. Norrie, 22, Norfolk Road, Thornton Heath, clerk ; Н. G. Тоюн, 
36, Greenwood Road, Hackney, manufactarer; and T. T. B:sdbur, 
40, ика Viadact, E. O., secretary. Registered without articles of 
association. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Barcelona Tramways, Limited (6,544).— This com 
y's annual return was filed on April 8tb, when the entire ospiti 


pan 
of £300,000 in 20,000 ordinary and 10,000 preference shares of £10 


each had been taken up and paid in full. 


Metropolitan Electric Supply Company, Limited 
5.305) This compsny's annual 1 9 1 was 2M on April Iu. 
when 85,000 shares were taken up out of a nominal capital 
£1,000,000 in 100,000 shares of £10 each, £10 has been called vp @ 
each of the 82,968 shares, resulting in the receipt of 482000: 
£20,920 is considered as paid on 2,033 shares. 
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* . City of London Electric Lighting Company, Limited ant rates, and taxes. 137 091. 181° 08d. — 01d. 
R (34 406). —This company’s annval Се c» filed see 19th, — managing og 1,217 83d. 1,084 67d. -'154. 
- when 40,000 preference and 60,000 ordinary sbares were taken up neer, secretary, clerks, | 
k out of a nominal capital of £1 200.000 in 40,000 aie aud General establishment i 
ч 80, x т ied 10 BW 0 per share has been called up, prising ls ober = 173 13d. 208 13d. +014. 

ce. 
Oth ee ee x 0 Е e pat: ә 

а Electric Sign and General Advertising Company, кт ET. ee — N = 
Limited (45, ые шн company’s annual return was filed Total costs .. £5,685 379d. £5,123 8-174. — 62d. 


-2 Febraary 29 d, when 2.000 shares were taken up out of a nominal 
capital of £5,000 in £1 shares; £1 per share has been called upon 


1,0CO shares, resulting in the receipt of £1,000; £1,000 is considered 


Mem on the remainder. 


SUPPLY STATION ACCOUN TS. 


2 
"t 
е Bath Тип accounts of the electricity undertaking ot 
Ut Corporation the Bath Corporation for 1899 show a marked im- 
ar Electricity provement as compared with 1898, during which 
я сдан. the works were being reconstructed, and the 


supply was being carried on under great diffi 
caltics, but the general condition of the business can hardly yet be 


‚ regarded as satisfactory. The increase in maximum supply is nearly 


three times what it was in 1898, yet the ircrease in cutput is con- 
siderably less, thus indicating that the new consumers are drawn 


from а class which cannot materially sssist in improving the lcad 


factor, or tend towards reduced costs. Tke general position is shown 


by ud I 

T GENERAL STATEMENT. 
Te 18988. 1899. Increase. 
Total capital expenditure ... 451561 463,006 £11,445 
^' Total maximum apply dc- 
";  "manded 330 xw. 382 kw. 52 кү. 
-¢ Gross revenue e 05€. — 7,118 £7,296 £183 
Gros ргой6 ... ... . 01,478 42,178 £695 
* Average price per unit sold.. 4484. 4:88d. — 15d. 
The ontput was taken in lage part by the public lamps, being dis- 
„с tributed as follows :— 
i | Quantity Sold public Sold private Number of 

: generated. lamps. consumers. public lamps. 
1897 514,224 138,209 176,520 88 ares. 

. 1898 537,052 169,385 187,315 87 arcs and 21 incan- 
un | descente of 16 0р. 
: 1899 569,986 179,261 208,947 88 arcs and 13 incan- 
E descents of 59 ор. 


; Sale of current 
, Bupply and repairs of 
: Sundry fees, &c. 


Bach item in the reveaue account shows a fall per unit. Whereas 


" supply, &c., of lamps in 1897 yielded £395, in 1899 this sourca of 


revenue anly ‘brought in £33, while “sundry fees” have dropped in 


' pomething like a similar ratio. The revenue per ur it for current is 
being steadily reduced, and ought to encourage a larger demand. 


RgevEnvce STATEMENT. 


1898. 1899. 
Gross. Perunit. Gross. Per unit. 
- £6,665 4484. £6,996 4331. 
164. 259 164. 


199 094. 33 024. 
88 064. 8 .. 
£7,118 479d. £7,296 451d. — 28d. 
In the costs” some of the anomalies of the previous year are 
reproduced. Thus repairs, which s'cod at £985 ia 1897, are now 
down to £394, and Mr. Metsger has, by some method other engineers 
would, we are sure, like to imitate, again managed to reduce that 
stubborn item of rates from £127 in 1857, to £84 in 1898, and now 
lo £77. Further management expenses,” which rose from £946 in 
1897 to £1,217 in 1898, have been brought down to £1,084 in 1899. 
The improvement in works’ cost in 1899 is considerably more than in 
1898, and is bettered (instead of being lessened as in 1898) by the 
. Teductions in other items, showing less than 3}d. as total conte, ал 


Increase. 
Meter rents .. p е 


lampe, ёс. 


— 07d. 
— 06d. 


Gross revenue 


It will be remembered that last year the surplus was shown as 
£125, thia being really only в portion of the surplus of 1897 carried 
forward and included in the 1898 accounts. The inorease in sink- 
ing fund and interest from £2,225 in 1898 to £3,978 last year more 
than absorbs the surplus balance carried forward and gross profit of 
last year, and results ina net deficiency of £1,805, which is carried 
forward, thus burdening the future of the undertaking rather 
heavily. | 

Prorit STATEMENT. 


1898. 1899. 
Interest on loans .. ^5 5 5 01,478 £1732 
Binking fund for repayments vs a s 747) 2.248 
Net profit carried forward T 425 —1 805 
Gross profit ... T £1,478 £2,178 


Wi dealing with the accounts of the elec- 
tricity undertaking of the Huddersfield Oor- 
poration during the years 1897 and 1898, we were 
able to refer to the steady and sound progress 
being made. Daring the last yearthis satisfactory 
state of affairs was maintained, and Mr. 


Huddersfield 
Corporation 
Electricity 
Accounts. 


| Mountain must be congratulated upon the figures which we have to 


deal with. The business has evidently been developed further as 
regards output than in the way of extensions, the increase in capital 


. expenditure during 1899 being a little more than һай? that during 


1898, but on the other hand, the increase ia output of the later year 


is more than double the increase during the former. 
GxsmBAL BTATEMENT. 

| 1898. 1899. Increase. 
Total capital expenditure £93,494 £106,684 £13,190 
Number of units sold .. 693377 951,088 357,656 
Number of lamps connected 54.154 70,178 16024 
Gross revenue .. .. ... £11866 £15,648 £3,777 
Gross profit es 05e 26937 $29,001 £2,104 
Average price per unit sold ..  4b1d.  8:53d. —0984. 


Probably the most marked change in the foregoing statement is 
the drop of nearly 1d. in the average price per unit sold, the figure 
being now as low as jast over 34d. This no doubt accounts for the 
jump from less than 620,000 to over 950,000 unite output; thie being 
the result of a reduotion in price over the second half of the year 
from 64. per unit with discounts from 2 to 25 per cent, to 43d. 
per unit with discounts from 1 to 15 per cent, according to con- 
sumption. 

Uader the head of “Sandry receipts” appears an item of £700. 
This is the “amount ordered to be paid by the defendants in full 
settlement of all claims and costs in Corporation v. Biemens Brothers 
and Co, Limited." While under Other Expenses” in the Costs” 
table is shown a sum of £336 being due to Legal Expenses: Oor- 
каше v. Biemens Brothers, Limited, including defendants’ o»sta." 

| REVENUE STATEMENT, 


1898. 1999. 
Gross. Per unit. Gross. Per unit. Increase 
Sale of current .. £11,153 4614. £14,009 93431. -—~ 984. 
Meter rents. ia 630 25d. 827 214. — 041. 
Supply, Ao., of ae 83 044. 107 03d, — 011. 
Sundry we QU 400 184. T 18d. 
Gross revenue £11,866 4804. 215,648 3 903d. — 85d. 


The costs are interesting as showing clcarly the influence increased 


‘output has upon the various items. Thus:— 


compared with nearly a penny more than this two years ago. 
.Оовтв оғ Propvcrion. 


1898. 1899. 
Gross. Per unit. Gross. Perunit. 


1897. 1998, 1899. 
Oatput ... "P n .. 438,848 593,377 951,083 
Ocal eds i ^" .. A 49d. 474. 46d. 
Oil, waste, &о, ... эз ‘06d, 074. 08d. 
Wages .. A 54d. < "63d. 803. 
Repairs ... ‹ 434. 84d. 23d. 
Bent, rates, бо. 17d. - ‘18d. 21d. 


With the exception uf Oil, ш: "and Rent, rates, and taxes,” 
each item bas fallen (if we exclude the particular legal coste referred 
to above). Works’ costs and total costs have each fallen by zd., and 


„ “Coal 

„© 011, waste, Ps incon l41d. £1,701 1054. — 86d 
“if gine te, water and ear 20d. 554 ‘Bád. + 06d. 
7 : 510 in gener es m 

"E generation an 893 ‘60d. 1,082 -*64d. +044. 
oe ч p maintenance 

— M 
„ We cont... £4045 1734. 43,01 2:984, — 44d, 


the total costs are now down to the excellent figure of 131. The 


matisfactory character of the figures is best evidenced by the 


readinews with which the —— —€ item of Repaire,” bes 


oome down to less than id. 
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Oost or PRODUCTION. 


1698. 1809. 
Gross. Per unit. Gross. Per unit. Increase, 
ee РА, £1,170 47d. £1,814 *46d. — Old. 
on oed 161 074. 309 08d. + 1d. 
Salaries and wages incurred 
in generation and distri- 1,900 583d. 1,206 *80d. —‘28d. 
u 
Repair: i 
Buildings engines, balers | 840 dad. 919 2d. – 11d 
dynamos, &c, 
non, Works’ сома ves . £9,80 1414. £4,948 1-07d. 34d. 
7 8 An X 8 ee e e 
Management expenses, 317 184. 829 21d. + 08d. 
Ба S 
ineer, secretary, clerks, 677 “27d. 695 -18d. — 001. 
General 5555 
Fee , e ы dé +190. — 088 
insurance 
Other expenses — — 986 08d. ＋ 08d. 
Total coste “+ £4,929 1994. £6,602 1:660. — 334. 
Last year we were able to say that the surplus for 1897 was more 


than doubled in 1898, and although it was not to be expected that this 
statement could again hold true, an increase of about £400 is most 


satisfactory, particularly as no ch like “ cost of altering circuit " 
last year) Las to be put against ^u f 
Рвортт Br. TRMENT. 
Interest on loans E ue £3,603 £3,6 47 


Sinking fund for repayments .. 


та 1,898 2,565 

Net profit carried to depreciation account 1,237 2,829 
п Cost of altering circuit ..  .. 1,900 T 

Gross profit. - £6, £9,041 


matter of importance. The sum of £6,000 was also expended œ 
machinery, tools, and factory appliances. These sums inoluded a la 
engine and boiler which had been erected, The engine was sent cc: 
early last year, but unfortunately the t demand in 
for engineering goods precluded the delivery until late in th 
summer of certain parts which had to be made on the and к 
they did not obtain the power anticipated during the dry seam 
With reference to the trade done dudas the year, the sales shone 
& considerable increase, but on the other hand both wages ani 
stores, which include coal, increased out of proportion to the trade 
done. The prosperous state of trade in Germany created a lame 
demand for labour, and it was found that the best men were leaviz; 
and obtaining higher wages elsewhere, so that there was no alte 
native but to comply with the demand and inorease the rate paid. 
The same cause was responsible for the demand for oos! which, 
coupled with a coal strike, increased the amount paid for ooa 
£750. It was estimated that the trading profit would amount 
over £21,000, whereas it amounted to only £18,200. 
amount of such estimate been realised, they would have 
to pay a dividend of 10 per cent. on the preference shares of 
Austrian Company. The turnover was over £80,000, but the 
debt account amounted to only about £6. The working of the 
year had, notwithstanding the difficulties encountered, gi 
siderable cause for congratulation. The demand sho 
goods were being a iated. This was perhaps exem more 
clearly than earthing else by the fact that although the contre 
with the Government expired in March last they intimated their 
desire to continue for another year at the same prices. This 
contract was a sliding scale contract, that is to say, that the річ 
move with the price of raw copper. In addition, orders have ben 
received from the principal shipyards of Germany, and in fact the 
company has now practically ail the principal consumers of copper 
pro ucts on its books, and at the present moment orders are œa 
d far in excess of anything the company ever had before Th 
actual profit made in 1898 by the Metall Company, after dedact- 
ing the £3,202 brought forward from 1897, was £5,193, wheress is 
1899, after deducting the amount brought forward from 1808, th 
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COMPARATIVE ANNUAL Srarmmr FROM THE OomMESOEMENT OF THE UNDERTAKING. 


ee ee 


in 
No. of No.of &c.P. B. T. unita ў | 
peus consumers, connested. | sold, | N ä | “from borough |  Sarplus. Rate in £. 
| | | fund. | | 
a s. d. £ э. . E s. d. & s. d. d. 
Deo. 31st, 1893... 112 9,613 49,924 | 1,067 311 | 361411 8 | 2,47 0 0 - | 1 
„ „ 1894. 214 15.842 156,169 | 3,560 8 7 | 562513 4 | 2065 0 0 : ] 
„ un 1895.) 280 20,889 227,753 5.351 5 O | 6/724 9 0 | 1373 0 0 с | 
„ „ 1896... 385 28,983 304,163 | 6864 9 5 | 6,429 13 4 РР 434 9 1 
„ ы 1897... 598 41,702 438,648 | 906012 1 | 7,87612 1 1,184 0 0 | Transterred to de 
„ » 1698. 806 54,154 | 593377 | 11,866 11 2 | 9,499 9 11 se 2,437 1 3% precision ben 
„ „ 1899. 1088 | 70178 | 961083 | 15,642 15 7 | 12,818 19 7 2,828 16 0 
net profit was £6,310, notwithstanding the greatly increased cost of 
CITY NOTES. manufacture. This result was satisfactory, and there was every 


Elmore’s German and Austro-Hungarian Metal 
Company, Limited. 


THE ninth annual meeting of this company was held on Monday 
at Winchester House, Mr. Joun MACFABLAN presiding. 

The CHAIRMAN stated that during the year they issued £15,000 of 
debenture stock, which brought the total to the full amount the 
were authorised to issue. It was found nece to place the stoc 
in order to provide for the increased value of the copper stock of 
the Metall Company, caused by the great rise in the price of the 
raw material, and to carry out further extensions at the factory 
necessary to cope with the greatly increased demand for the 
pues of the company. They also issued preference shares 

ringing up the total amount to £50,000, partly by the option 
mentioned in the accounts for 1898 having been exercised, and 
partly by the allotment of 675 shares to an applicant for a consider- 
able amount of debenture stock. The £2,000 loan from bankers 
which was owing on the 1st venue 1899, was paid off, and the 
balance advanced by way of loan to the Metall" Company. The 


increase in the total amount of charges for the year is due to an 


increase of £1,349 debenture interest and other sums for increased 
patent law and audit charges, and directors’ fees. Mr. Preeoblin, 
the manager in Germany, had invented a joint for high pressure 
copper tubes which they thought would prove to be of great value, 
and a considerable amount had been expended in testing the joint 
in order to prove its value to the Board of Trade in England. 
These tests by Messrs. D. Kirkaldy & Company had given moet 
satit factory results, and the company was now putting the joint 
before the gus users in England with a view to its adoption. It 
was deemed advisable to pay the whole of the charges incurred in 
patenting and testing the invention out of revenue. Other items of 
rofit and loss showed a considerable decrease. They had mi m 
at t“ e result of the past year would have been sufficiently good to 
enable them to convert the debenture stock, on which they have to 
pay the ridiculously high figure of 8 per cent. interest, for a о 
per cent. stock; but they felt that, ав things turned out, they 
would not be justified in making the experiment, and they must 
&sk the debenture holders to again postpone redemption for another 
year. Turning to the Metall" Company's accounts, the sum of 
£3,560 was expended on additions to Jand, buildings and water- 
power. These additions consisted largely of new buildings which 
were required to house 89 full sized tanks, in addition to which 
space had been provided for centralising the making of mandrels; а 


reason to anticipate that the current year, with the increased mar 
gin between raw copper and the price received for the finished article, 
the increased demand and the increased capacity of the factory, 
should showa much better profit. The compsny was exhibiting st the 
Paris Exhibition. It was not at first intended to do so, but they were 
approached by the Government who stated that they would be 
prepared to pay the cost of the site, &o., and that it was their with 
that the company should exhibit if possible. He regretted to 
record the death of Lieutenant-General Fraser, who was a directot 
of this company from ite inception. Mr. Charles Garnett has been 


The короп of the report was seconded by Mr. C. Gamert, 

and carrie 5 after several questions had been put 
The ОнлтвмАн, in replying to the questions, said he thought thst 
they had gone through the worst period of any loss they wer 
likely to suffer from the rise in the price of copper. This yes 
their prices were likey to be mle and they would not suffer 5 
much loss, if they suffered any loss at all, because every year ths 
company was in a stronger position. Every year they got bettet 
contracts and were able to pick and choose their orders. Tbs 
manager had made arrangements to keep the works supplied with 
coal. It was not a good quality, but it was the best they could gst 
and would nd 


. elected a member of the Я 


He hoped they would have а season with more rain 


have to use so much coal. . 
The resolution declaring dividend on the preference capital тм 
also passed. 


The Western Telegraph Company. 


Tre fifty-third ordinary general meeting of the shareholders d 
this company was held on Wednesday at Winchester Hous, 
Broad Street, Mr. W. 8. ANDREWS, the chairman, presiding. 

In proposing the adoption of the report, the CHAIRMAN seid ths! 
he thought the shareholders would agree that the rt was 
particularly satisfactory, because it showed a continued incres# 
in their receipts. The income for the half-year ending 
December, 1899, including the dividends for the Western am 
Brazilian Company, and other companies, amounted to £139,5%- 
The previous -year the total reached £119,360, so that 
would see there was an increase of £20,296. That increase resol 
from an increase in the message receipts, and as a matter of fact 
the increase from messages amounted to £22,881, but as there was è 
diminution in the receipts from dividends of £2,145, the vel 
increase was £20,296, y got most of the increase in tris 
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ст, receipts from South America, and there had been a small decrease 
a on the South African coast. The expenditure amounted to 
* £95,596, and that for the previous half-year was £21,999, so that 
^^ еге was an increase of 23,597. Practically the whole of that 
„ jnorease had been occasioned by the repairs to cables, which item 
exceeded by £3,100 the amount spent under the same heading for 
the preceding six months. Of course, that was an item which was 
сз not within their control at all. Breakages to their cables resulted 
"from various causes, and when they happened, they must repair 
`5 the сава as quickly as possible, so that it did not interfere with 
"~ their profit. After payment of £8,200 for debenture interest and 
C sinking fund, and providing for the payment of income tax, the 
* 4t: credit ce of the half year amounted to £109,284. To that they 
A had to add £5,062, the balance brought forward from June, making 
їз £114,846, There had been further expenses amounting to £176 in 
A connection with carrying out the arrangements for а cloeer working 
union with the Western and Brazilian and the London Platino- 
Brazilian Telegraph Company, and the first and second interim 
„ dividend, amounting to £62,379, had been paid. That left 
them with a balance of £51,791. They had transferred 
+=" 845,000 to the reserve fund, which left them with a balance 
cs of £6,791 to be carried forward. That seemed to him 
тю be a pretty satisfactory state of affairs. It was an 
3 сз agreeable ting to know that since their last meeting the remaining 
+ E. interests of the shareholders in the Western and Brazilian Company 
«zxhad been acquired, so they might look upon it that ney were not 
—.,0nly under one roof, but they were one Institution, and hencefor- 
;r.Ward they would not hear of the Western and Brazilian Company 
' i 2; but of the Western Telegraph Company. As to the future it never 
єк. did to prophesy, but as far as they could gather they heard Y 
:x. good accounts of what was likely to be the state of the Uni 
States of Brasil for some long period to come. The country seemed 
2 to have taken a turn for the better, and after passing through ite 
iy darkest period it seemed to be emerging into the light. There was 
-үтө'® rising change, an increase in the general business and also an 
,, jincrease in their business in that country, all of which pointed to 
;'4,8 satisfactory future. Consequent upon the amalgamation, they 
.. x had begun the laying of a new cable of an exeeedingly excellent 
=- type which was to give them a high rate of иеп right away from 
х — Pernambuco to the Plate. They were very pleased that the laying 
ых Of that new cable appeared to coincide with what they were led to 
— believe to be a revival in the country, and it looked therefore as 
though they had taken a step at the right moment. The laying of 
`2 that cable would of course deplete the reserve fund, but for that 
money they would have & new additional direct line which was 
7 1; likely to prove very remunerative. In conclusion, the CHAIRMAN 
„ referred to the proposed alteration in the superannuation and 
рова {апа by which it was оч to reduce the retiring age 
i 60 to 55 years. He said that it was not intended to retire all 
ш: their clerks at 55, but they wished to have the рт of doing so if 
ч 11 they thought it advisable to exercise it in the interests of the 
" ., Company, In order to bring about the c e the contributions 
. Dy the staff and the company to the fund would have to be 
77^" increased from 2} per cent. to 4 per cent. respeotively. 
_ Sir ALBERT J. L. CAPPEL seconded the resolution, which after a 
„~ Short discussion was о! to, and subsequently the necessary 
n T ,Tesolution was passed with reference to the pension fund. 
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^ London Platino Brazilian Telegraph Company. 
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. b M. B. ANDREWS in the chair, 
4 ** 
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^, What unfavourably with the receipts for 1898, when they received 
E. * 288 


„n Teceipta of 1899, as compared with those of 1898. Really there had 
d wen an increase in the cable receipts in 1898 of some £660, but 
1 there had been a decrease in land line traffic of £7,328, which arose 
from exceptional circumstances, viz., that in 1898 they received 
"ў 

7^ „itom the Government a payment of £5,000 odd for night services 
f performed during the disturbance. The ore for 1899 were 
5-7, $6,882, and for the previous year £8,312, showing a deorease of 
i+ 21,480. The feature of that decrease was that much of it was 
ie’ permanent in character, having arisen from the consolidation of 
:2 е esses, whereby a saving in salaries had been effected. 


222 The profits in 1899 had amounted to £23,531, as against £27,583 in 


157 1898, or a diminution of about £5,000. Including the balance 
re? brought forward of £2,859, the amount available on 81st December 
tt alter payment of the debenture interest, was £19,390. An 
у Interim dividend of 4s. 6d. per share was paid in respect to the 
June half of 1899, which abaorbed £8,448, and it was now proposed 
— ќо рау a further dividend of 28. 6d. per share, amounting to £4,698, 
making altogether £18,441. That made the same distribution for 
15 1009 as for 1898, and left a balance of £6,249, for which they had 
Crag transfer to the reserve of £5,000, and carried forward 
gl 41,449, 
y^^. Ur. J. Denison PENpER seconded the motion, and the ‘report 
»2^, WM adopted. 
б”) 


D 

d, The West Coast of America Telegraph Company. 
M Tax third ordinary general meeting of the shareholders of this com- 
i „hen was held on Tuesday last, at Winchester House, Old Broad 
l бөө, Mr. J. Denison PERDER presiding. 

s% у The Cam, in moving the adoption of the report, said they 
А Would seò by the accounts that Ше receipts for the year were 
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p. 
p 


THE ELECTRICAL REVIEW. 


- the income for the year 1899 was £29,643, which compared some- - 


795 


£28,847 as compared with receipts in 1898 of £25,080, thus showing 
an increase of £3,267. That satisfactory result had of course been 
chiefly derived from the increase of traffic which had come from a 
revival of trade on the coast, and the exchange, which had gone u 
from 124d., which was about the average of 1898, to 16d., which h 
been the average for 1899. But having regard to the increase in 
the receipts, naturally they would turn to the expenditure and see 
if there had been an increase there. He was sorry to say that 
there had been an increase in the expenditure, but that had been 
impossible to avoid. The total expenses of 1899 were £21,065, and 
in 1898 they were £18,840, thus the increase had been £2,224. The 
cause of that expenditure chiefly had been the repairs of cables, 
and of course where you had got repairs they had the very material 
cost of the new cable which was put in. so with regard to the 
ship. As they knew, they got a rebate for every week she was 
lying in harbour doing nothing. During the twelve months under 
review the ship had been out more than usual, therefore the cost of 
insurance had been considerably greater, to say nothing of the in- 
creased cost of coal, of which everyone was aware. The sections under 
repair had been the Serena Valparaiso, which was repaired in March 
and again in August. The cause of the interruption there was found 
to be the bad ground that the cable was laid upon, which was very 
rocky. The position had been removed furtherseaward,and he thought 
they had now got better ground, and therefore the cable was not 
likely to be interrupted again. The other repair had been the Caldera 
Serana cable which was repaired in Febr and in the beginning 
of March, and again at tbe end of March. The latter repair was 
caused by a land slip which made the cable taut and put a fault in 
it. Another repair had been the shore end of the Antifigusto cable, 
which had been renewed. With regard to the expenses, as he had 
mentioned before, it entirely depended upon the cable repaifs they 
had. If they were fortunate enough one year to have a low 
expenditure. under that head they could not count upon ite 
continuance, because the next year might bring, as the last twelve 
months had done, a considerable increase in that item. With 
regard to the balance—4£3,267—that had been dealt with by the 
payment of interest upon the inoome bonds. They would remember 
that those bonds were issued at the time of the reconstruotion of the 
lay. They were taken by the Brazilian companies and some were 
also taken by the Construction Company. The interest upon 
these bonds was not cumulative, and for two gar d they had not paid 
any interest. This year he was glad to say that they had been able 
to pay out of profits the full 4 per cent, and that was a move in 
the right direotion. During the year they had taken the oable out of 
Oa'dera and closed that office, because it did not pay its expenses. 
The publio would not suffer in the least, because there was a 
Government land line, and traffic would be handed to the 
Government,and the messages which were to come to Europe or other 
parts of the world would come on to their lines at one of the other 
stations. If the political situation in South America remained 


quiet, as they had every reason to hope, they hoped that the 


present satisfactory figures would be exceeded in future years. 
Sir ALBERT J. L. ОАРРЕг, seconded the resolution, and the report 
was adopted. 


Sabmarine Cables Trust. 


THz annual meeting was held on Tuesday at Winchester) House, 
the Marquis of Tweeddale presiding. | 

In moving the рс of the report, of which we gave а brief 
abstract last week, the Онлтвмалм said that the income for the year 
was £24,789, or an increase of £3,338. The principal cause of that 
apparent increase was that they had received and brought into the 
credit of revenue a full year's dividend and bonus on the shares of 
the Eastern Extension Oompany, amounting to £9,294, whereas 
only three full quarters were carried to the credit of revenue last 
year. Various other differences made it difficult to compare the 
dividends of the current year with the previous year, owing to 
the dates of the receipt of dividends being variable. That was the 
case with the American investments, but the differences were fully 
explained in the accounts. After deducting the expenses of the 
Trust, there was an available balance of £28,601, which had been 
sufficient to pay two cou of £3 each, and leave a balance of 
£8,315. The surplus funds were to be used in the redemption of 
certificates, either by purchase in the open market, provided that 
the price paid for each certificate was less than £120, secondly by 


the certificate holders; failing those two methods by drawing at 


£120. The trustees drew twenty-seven certificates on Friday, 27th 
ult., 1900. Particulars of the changes made in the investments 
were given in the report. They were very few, and consisted 
practically of the sale of some of their American holdings, in 
order to enable them to take advantage of the offer of the Gom- 
mercial Cable Company of a number of this company’s shares at 

т. It had been a very profitable transaction to the Trust. Mr. 

lements S. Colvin, C. S. I., had been appointed a trustee. 

Mr. J. D. PENDEB seconded the resolution, which was carried. 


Great Northern Telegraph Company. 


The following is an abridged report of the general meeting held 
at Copenhagen on 28th April, when Mr. Е. ZAHLE presided. 

The Chairman and Managing Director, Commodore E. SUBNSON, 
D.R.N., in rendering an account of the working of the company 
during the year 1899, made the following remarks :—The Company's 
Cables.—During the first half of the year 1899 the condition of our 
cables was moat satisfactory, whilst in the latter half numerous 
interruptions occurred, especially in Europe. Twenty interruptions 
have affeoted eleven of the European cables, and in the Far East 
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there had been nine interruptions of six cables. Upon the whole, 
however, the number of interruptions compares favourably with 
that of the preceding year. The cable steamer H. C. Orsted bas 
been employed on active service for 134 days, and the Store 
Nordiske '' for 87 days, of which 25 were for the account of others. 
The Wiladiwostuck Line.—The efforts of the Imperial Russian 
Administration to improve the Wladiwostock Line have commenced 
to bear fruit, and although there is still room for improvement of 
this line, the number of telegrams forwarded thows an appreciable 
increa e. Danish Concessions.—On the expiry of our Danish 
Concessions for the establishment and working of cables connecting 
Denmark with Norway, Great Britain and Russia, the Danish 
Government extended the same with certain modifications, the 
former to the 1st of January, 1911, and the latter to the 31st of 
December, 1912. The Projected Iceland Cable. At the meeting of 
the International Meteorological Committee, held at St. Petersburg 
in September last, the project for & submarine cable to connect 
Iceland with the telegraphic system of the world was again brought 
forward by the Danish Metecrological Office. As at several pre- 
vious Meteorological Congresses, the scheme was favourably re- 
ceived, the Committee, by a special resolution, urging the Danish 
Government to continue their efforts in the same direction as 
hitherto for the realisation of the project. Protection of Submarine 
Cables.—The Danish Government were less successful in their 
endeavours to induce the Peace Congress, assembled at the Hague 
in May and June last, to deal with the question of the legal 
status of submarine cables in time of war. The importance 
of the question ra'sed was, however, generally recognised, and it 
cannot fail to engage the serious attention of a future Cor gress. 
A[laits in the Ка» bast.—In the Far East, where we have obtained an 
extension till 1911 of the privileges previously granted us by the 
Chinete Goverument, the China traffic has attained the fame level 
as during the preceding year, whilst the Japan traffic shows even 
an increase. If this satisfactory state cf affairs be maintained 
during the present year, there inay be occasion to take up tbe 
question of a further revision of rates for telegrams to the Far 
East at the International Telegraph Conference to be held in 
Loudon next year, although the Jast reduction of these rates took 
place as recently as the lst of July, 1597. Amortiaution of 1683 
Debentures.—The remaining £70,000 of our 5 per cent. debentures 
of 18t3 having been ‘paid cff on the 1st March, 1899, these 
debentures, together with the extraordinary amortization fund 
tet aside for their redemption, will hereafter not appear in the 
balance sheet. Receipts of the Company.—The excellent results 
of the ом place us іп а position to propose the same extra 
dividerd as last year, viz.: 74 per cent. (making 124 per cent. in 
all for the year), and at the same time to increase the Reserve 
and Renewal Fund by а substantial amount. On the other hand, 
we have had to charge some large amounts against thia fund, 
partly because of the depreciation cf a great number of the bonds 
belonging to the same—a depreciation which has reduced the value 
of the investments, at least for the present, by £40,075 19s. 3d.— 
and partly because £171,864 9s. 9d. has been written off the value 
of our property in Europe and Asia. The principal cause and 
effect of these measures is to make the amount of the balance of 
the Réserve Fund—part of which bas from time to time been used 
for the establishment of our lines, &o.—correspond to the amount 
: of the securities. of cash actually in hand for the account of the same. 
Cable Sehemes.— Тһе political events of the past year have more 
than ever empbasised the important part played by the great 
telegraphic higbways in the political, commercial, and social 
development of the world. In addition to the old English and 
American schemes, whose principal object is the establishment of 
national and independent submarine lines in the Pacifico, other 
sohemes and projects with similar aims bave sprung up in otber 


parts of the globe. As yet itis difficult to dicentangle the numerous 


ideas and projects, and to foretell the issue, but we confidently hope 
that, thanks to the political passivity and neutrality of the nation 
to which it belongs, and to the admitted discretion and intpartiality 
of its service, the Company will continue to enjoy the confidence 
of all the Governments and Administrations: whose territories its 
cables have connected for thirty years. Nevertheless, it is more 
than ever necessary to prepare for any contingency which may 


arise from the present complications by continuing the cautious 


financial policy which we bave followed till now, and of which 
our account for 1899 is evidence. 
The following resolutions were carried :— 


“1, That the Report and Balance Sheet, together with the propositions 
as to the distribution of the Balance, be adopted and discharge given to 
the Board of Directors.” 

“2, That the retiring Director, Commodore E. Suenson, be re-elected 
R8 a member of the Board of Directors.” 

“8, That S. Bille, Esq., and S. Bulow, Esq., be re-elected as Auditors of 
the Company." 


Hampstead Electric Supply Company, Limited: 
Тнв directors’ report read as follows :— | REN | 


The directors have pleasure in submitting to the shareholdeis their report 
and the statement of accounts to December 5166, 1899. The directors would 
draw attention to the items on the credit side of the balance-sheet amounting 
to £16,411 for property acquired since the formation of the company. Of this 
amount, plant and machinery absorbed 45,801 8s. 6d., and main cables 
£1,618 13s. 40., horses and carriages £6,388 lls. 7d. The benefit of this large 
expenditure has not, however, been realised to any but a very small degree in 
the profit and loss account now underreview, The full advantage will, however, 
appear in the accounts for the current year. The large stores, known as 
"John Barnes & Company, Limited,” in the Finchley Road, was connected 
during the year for the supply not only of the lighting ot the extensive premises, 


but of the motive power tor the lifts in the builaing. ‘Lhis is equivalent to the. 


consumeption of 44,000 c.r, tbe benefit of which will only come in the 
accounts for 1900. The number of extra 8 с.р. lamps connected during the 
period upder review was 6,687, equal to 52,806 C.., making, with those 
previously mentioned, a total increase of 96,806 с.р. About 6 miler of 


` had:great calls upon his time, and had 


additional cable have also been laid. In this connection it is gratifying '- 
the directors to be able to record the fact that on no single occasion ba: t: 
supply failed. Few electric light companies can make a similar statt 
The profit and loss account shows the profit on electric lighting for 18 mare: 
to have been £5,105 19s. 8d , ar d the profit on Taylor & Lown's business for : >, 
months to have been £1,2/9 18s. This portion of the company's business és: 
not yet derived the full benefit from the large amount of new stock рокн. 
in the past year. Taking into account the additional expenses which ass: 
have to be incurred on the inauguration of anew company, and the fac; cy 
tbe high price of coal has considerably reduced the profits, the directors con 
that, for the first year's trading, these figures are very satisfactory, Astu 
future, the directors have every reason to feel very confident. Addu. n 
houses are being connected every week, and there are contracts in band for:: 
supply of some 500 houses. The capital outlay has practically ceased, but ti 
income of the company will be increasing daily. The future profits atait 
for distribution should therefore be larger year by year. With regard t: 
running of motors mentioned in the prospectus, the directors found tht : 
motor vehicles the company had running in Hampstead did not wor + 
successfully as could be wished, consequent on the difficulty of obtains: is 
efficient accamulator, and have therefore decided not to nd further n 
thereon, but to await developments Immediately a satisfactory accom: 
is obtainable, the company will be able to execute the orders they have ы: 
in hand, for the supply of motor vans, Ke. This will provide an outlet (с 2: 
sale of the day current, which isthe most profitable part of an electric cz 
pany's business, and thereby largely increase the future profits. The dies: 
propose to carry forward the balance of profit to the next account. The sad). 
Mess:s. Hart Bros., Tibbetts, Heiron & Co., submit themselves for re-electe:. 


Tun annual meeting of this company was held on Mordsy aſtemom 
at the Hampstead Oonservatoire, Swiss Cottage, N. W., Mr E 1. 
Read presiding. | 

Ia movicg the adoption of the report and scoounts, Mr. Rz.» mii 
that he occupied tbe chair because the Chevalier S ates, the chi- 
man of the company, was suffering from a rather sore шом, E: 
then proceeded to go over the balavee-sbert and report. The schu 
amount of issued capital was £145 480, to which they must add tte 
mortgage and debenture capital amcunting to £35,000. Senir 
creditors, £9,558, was the usual trade acc uot which always exis 
in a company of this character. With the large business they isi 
been doing, increasing at such a rapid rate they were always mor a 
less in want cf money, and they had overdraft and loan to the exia! 
of £1,800. Ou. the other side of the balance sheet it was shows th! 
the purchase price amounted to 2166085 Ву the contre d 
purchase the company had to take over the assets of the Hiep 
Battery Oompany, and diccharge their liabilities and collect thet 
accounts. That item was not yet c.osed and the 
£1,085 would probably be materially reduced. 
expended during the period under notice £16,000 for increue 
plant for both the businesses. T'hat was an increase which n 
satisfaction sean increasing plant and stock showed an iccressing 
and progressive business. The amount due from sandry debtor wu 
perfectly good as they were very little troubled with bad debts I: 
regard to the experiments on motor cars, &, one of the future oat- 
lets for their day current would be the supply of current to motor 
cars. It would be a very profitable source of revenue, but up to the 
present accumulators ов: for motor cars were very heavy ind di 
not satisfy the requi-emente of light vehicles. The London Exc 
trical Cab Company found that they had to stop temporarily 
hoped not altogether— bat they had to stop their carriage! 
because the accumulators were so very heavy and wculd noi oota 
the requisite amount of electric current to enable them td ru vid 
satisfaction. The difficulty of motor car stoppages at | 
moments was the difficulty that was being overcome. He had xi 
the slightest doub: that in а very short time an accemulator wold 
be found that would be all that was required. The prelimmu] 


gradually : 
reduced voluntarily, and they would be kept down usti (и 
company comid comfortably afford to pay aatborised lis. 
Turning to the directors’ report, so far as the electric lighting petit 
of the business was concerned, their capital expenditare: ти pet 
tically finished for а certain period. He thought that for some litte 
time they would not have to spend any more ow capital эх 
Daring the last 12 months they added about 200 bowser te tee! 
custom roll, and af the end of last year the 


of 
with 
lamps to the equivalent of 44,000 ОР. Toey- 

power for their lifts. They had 500 houses undet contract 
gradually connected, and this gave a: certain increase of trade fra 
that source alone for the next two or three years. There sass 
other estates going to be built over, and the houses са thee V9" 
also be supplied when erected. They had not had asingle beeakict?: 
some time ago some railway: men broke down one of the 
wires and caused a breakdown for an hour, but that wat 
company’s fault. The profit and loss accownt showed that 
19 months the profits were over £5,000. The profi 
been greater but for the rise in the price of coal. 
had now gone down, but they had been taking 
certain mechanical contrivances by which in the event 


the иче 
Messrs. Barnes were connected, these premises being fitted un 
were 


g 
HH 
4478 


they bad 

able to save money by burning second-class coal. А 10, 
Taylor & Lown part of the business the profits were dür pre 
but trade reasons were responsible. Taose reasons bad i 
been got over, and during the past four months the basinesi the 
increased by 25 per cent., and the profits by 50 per cant. od 1 
disappearance of names from the directorate. Mr. Faweas i005 rit 

business engagements in the North of England prohibited hum 8 
time to the basiness. Mr. Oave's own business required bis per" " 
attention, bat though be had left the board they > ш 
ne fis of his connection. Mr. Evans, a very sucostefal busines . 

had retired бош the bar, 
He Шак! (№ 
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they had the benefit of his advice when wan: ed. 
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: Read) joined the board last year because he had such a very large 
amount invested in the company, that he thought he would like to be 
in a position to see that the thing became a svocess. As one of their 
largest. shareholders, he said tbat they had a sound and progressive 
business, which if oroperlv managed and provided with tha sinews 

of war, should make a profit of anything from £10,000 to £15,000 per 
annum, within a short period. It was very exceptional for an 
electric lighting company to pay dividends until several years after 

ite formation. They had had to pass the dividend for the six months 
ended December 31st, but that dividend was cumulative. They had 
not as much money as they needed to enable them to push the in- 
ав business alone. They were taking steps to provide for that 


ty. 
The adoption of the re was seconded by the Obevalier ВолвЕв. 
A BHARBHOLDER when Mr. Armstrong left the board, aud ia 
reply. the Ohairman said, that a fresh arrangement had been made 
. with him, by which he remained consulting manager instead of being 
. managing director. 
Ia reply to other questions it was stated that out cf the £169,000, 
if they took half the capital, and put it down as plant, machinery, 
freehold, &, and put the other half to goodwill, they would be ap- 
n proximately correct. A sbareholder said that the prospectus stated 
D that the preliminary expenses, £2,893, were to be paid by the vendor. 
Bhareholders proceeded to quote from the prospectus, and to carry 
гг оп а crost-examination of the chairman, declaring the prospectus to 
v ba misleading. Sir Thomas Delarue it transpired was the holder of 
у, 8 25,000 mor gage at 5 per cent. 
„ Mr. Равкев, another shareholder, proceeded to comment upon the 
way in wbich the original board had disappeared. The only excuse 
.. Of the four directors leaviog was that they were too busy. They 
„ must have known that when they саше on to the board. Why did 
. they leave and allow shareholders to take shares in this company, 
,, believing that they were to be suoported by responsible men. There 
,, Was change and decay apparent in the whole concern. The company 
„ was established in August, 1898, but they had had no account 
rendered until the end of April, 1900. Why did they tell shareholders 
, inseading the report, that a report of the proceedings would be sent 
to the shareholders? Was it to keep them away from the meeting? 
5x ' Why bring them from the City to Hampstead, when the crew of the 
Powerful were welcomed there? The original prospectus gave them 
to understand that, practically spesking, they wrre to look for £18,000 
. profit. Did that mean at once or in the future ? 
7 In reply to farther questions, it was stated that the amount cf 
1 Capital applied for was £72,070 originally, and the amount paid to the 
vendors was E50, CO). The directors went to allotment on July 29th, 
1898. Mr. Armstrong was to be paid bis salary of £500 per annum for 
^: three years. The chairman thooght it would be time and money 
7 ‘brown away to attempt to claim the return of any of the purcba:e 
s money psid to the vendors. 
T. Mr. Peron moved that a committee be appointed to confer with 
4- the directors and lock into the sffairs of the company, and to tske 
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: 2 company. 

"^ This having been duly seconded, and put to the meeting, the 
* UN declared i$ lost on a show of. hands, bat he declined to. 
^ coun + 
hs report and accounts were also adopted on a show of hands, 
+t there being a number cf dissentients. 

“+ Tho Cuarmmman said, that why the meeting was held at Hampstead, 
РЫ мылы dr Ben shareholders might have an opportunity of in- 
ES works. 

€ There wassome discussion as to the delay in publishing the acoounts, 
7 and Mr, Heirop, representing the auditors, replied to certain 
‚Ж questions on the matter, after which Мегге. Hart Brothers, Tibbetts, 
4% Heirson & Oo., were re-ele:ted. 

ye Е 

„g t „ 

12 Cuba Submarine Telegraph Company, Limited. 


(1 Тив meeting of this company, held on Wednesday, at 58, Old Broad 
yc, Bireet, was presided over by Mr. О. W. PARISH, who, in moving the 
, 3) Adoption of the report, said he was sorry that the revenue account was 
by no means во encouraging as they had been accustomed to. It was 
"n in 1895 that the revolution in Cuba took a serious form. Up to that 
,, time the company was in full enjoyment of advantageous rates, and 
sI althosgh they were reduced in 1898 on account of the competition 
„g ‘om the New York and Hayti cable and the Bermuda-Jamaica cable 
W owned by the Direct West India Oompany, the loss was more than 
„% COmpensated for by the increased business brought by the revolution 
~; 204 by the Spanish-American war, directly by the heavy Govern- 
сг Mentwork, and indirectly by the landlines being destroyed by the 
f Cuban rebels, which caused а considerable increase of local business 
5 to be sent over the cables, At late meetings be had urged them 
„ "be prepared for reduced reoeipts, and they had not hesitated to 
y strengthen the reserve fund as much as possible during the several 
^, Bood years they had enjoyed, so that they might bs able the better to 
^; face the lean years that would be вше to follow when peace was 
ar t revenue account showed that the actual traffic receipts 
a». or the half-year ended December 31st last amounted to £12,008, 
е, 1908 Paned with £25,740 during the correspording half-year cf 
„ 1898, a falling off of more than 50 per cent, which, as stated 
i uot report, was йде principally to the lower rates at 
on. they were working, and to the competition of the landlines 
8 bave now been restored. Daring the last half of 1898 they 
a ai with a good deal of extra business, which was 
y Lm by the after effects of the war. The second item of the 
д», — account was a sum of £5,316, which they had received on 
2, the В and was part of the amount received at Madrid from 
2 panish t, against а balance of certain accounts of 
po Government messages sent during the war, and which had not been 


" 


77 legal proceedings if they thought necessary, and report to the 


settled by the Spanish officials before leaving the island. They were 
treated by the directors in the accounts as outstanding. The third 
item of the revenue cane from interest on investments and deposits, 
and amounted to £2,181. which was a larger sum than usual. Taking 
all sources of income together, they had received £19.512, against 
£24,483 in the corresponding peri- d of 1898. Tae expenses in 1899 
were £6,192, against £7,585 in 1898, a reduction of £1,393. They 
had o:rried £4,937 to reserve fand, bringing that account ар to 
£130,000, and after paying preference dividend, they were able to 
pay 6 per cent. on the ordinary shares, which was not an unsatis- 
factory result. As to the state of the cables, ths break in the 
Ospe Oruz-Manzınillo cable was repaired without diffisulty, 
but the section between Cienfuegos and Oape Orez, which was 
laid in 1881, proved so extremely weak, that it was impossible 
to lift and repair it. Taat was a cable which was laid 
on the deferred payment system, which was not originally 
made for the company but had done them very g»od service. They 
had now one cable working direct from Oienfuegos to Santiago, and 
this lice is practically duplicated by the company’s coast cables, 
Mr. Keith and Mr. Scott had lately visited America in the interests 
of the company, and he was very glad they did so, for he balisved that 
a considerable b:nefit would result from their journsy. As to their 
present position towards the U.S. Government, there were three 
points which they were anxious to have settled. Іл the first place 
they would like the American Government to recognise their con- 
cessions which they had not yet done; secondly, they desired pay- 
ment of their subsidy of £2.000 per annum due under their 1895 
concession for the coast cables; and thirdly, there was a claim for 
£8,174, the cost of repairing the: damage done to their proparty 
du/ ing the South American war. They turned to the Foreign Office, 
who had been most helpful to them in the matter, and negotiations 
are now being carried on by Н.М. Ambassador at Washington with 
the U.S. Government, and as а result of those negotiations they had 
lately baen informed by Lord Salisbury that the question of their 
concessionary rights and the arrears of subsidy had been referred to 
the U.S. Secretary of War, under whose department the matter was re- 
ceiving attention; as regards the claim for £8,174 for damage done, Pre- 
sident McKinley had asked the Senate and House of Rapresentatives 
to reimburse the company the expenses they had incurred. Share- 
holders might bave noticed in the newspapers a reference to the 
message that he sent, bat so far they had not heard if that message 
had coms up for discusion. However, their interests were baing 
carefally looked after. They received the subsidy from the Spanish 
Government up to the end of 1898, but so far he bad received no 
payment since, which really was a very great hardship for them, for 
they never would have laid the c ast cables without the promised 
subsidy. When Mr. Keith and Mr. Ssott were in New York they 
had the opportunity of discussing with the Iaternational Company 
their mutual interests, which was very advantageous. Their rates 
were very low, but they hoped as the state of the island improved 
that they might bave the benefit of a somewhat increased business, 


~ 


: though be would warn them, on the other hand, that trade seemed to 


be very bad in the West Indies, and there appeared to bs no expansion 


ol the traffic from that source. As far as the receipte had gone for 


this year, they appeared to be much the same as for the last six 
months of last year. 

Mr. Karru seconded the adoption of the report, which was 
carried, as was also a resolution declaring the dividends. 


Prospectuses. | 

A PROSPECTUS bas been circala‘ed inviting applications uatil May 
10th (yesteroay) for £100,000 in £1 ordinary shares, and £10,000 in 
5 per cent. first deb.ntures in Royles, L mited, «f Мөл: 
chester. Accompanying the prospectus is a catalogue of the various 

&c., supplied to steam users by Messrs. Royles. These 
includeevaporators, condensers, feed-water heaters, calorifiers, steam 
traps, dryers, ovens, and so on. The nominal capital of the company 
is £150,000 in £1 shares, and £20000 debentures. The company 
takes over the engineering business of J. J. Royle, Dalham Works, 
Great Bridgewater Street, Manchester. The. vendors take £91,867, 
as to 465,000 in ordinary shares, £5,000 in debentures, and the 
balance in caeh. E 


The Dover Electricity Sapply Company has been offering for sub. 
scription an issue of 1,500 5 per cent. camulative preference shares of 
£6 each at a premium of 25s. per share. 


— nage TV cn дели — — ee ЭТ ЙЕ, 


James Hinks & Son. 


Тнк report for the year ending March 81st, states that the net profits 
amount to £10,992, giving, with the balance brought forward, 
£13,836, which it is proposed to apply as follows :—Sinking fund for 
redemption of buildiogs and plant, £1,091; general reserve fand, 
£2,000; interim dividend at 73 per cent. per annum, £2,430; fiosl 
dividend, balf-year to date, at tno rate of 123 per cent. per annum 
(mskiog 10 per cent. for the year), £4,051; bonus, 1 per cent. free of 
tax, £670, carrying forward £3,594 


New General Traction Company, Limited. 


Тнв report of the directors for the year ended March 23rd, states that 
the gross profits were £76,299, after deducting £6,116 10s. 6d., the 
amount of general expenses, salaries, &., chargeable against revenue, 
Td this has to be added the sum brought forward from last year, . 
making a total of £82,512. A dividend at the rate of 6 per cent, on 
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the outstandin prece capital for the past year from the dates 
of payment wi paid on May 15th, and after providing for this a 
balance of £68,742 remains, which the directors propose shall be 
dealt with by transferring £10,769 to reserve against goodwill, £943 
to meet the difference of the present market value of Oonsols pur- 
chased and lodged as caution money and the price at whicb y 
were bought, and £20,000 to the general reserve account. This leaves 
a balance of £37,030 to be carried forward to next year. Iu addition 
to the amount credited to reserve against good from thie year’s 
revenue, the directors baye transferred to the credit of this account 
£2,230 standing to reserve in last year’s accounts, this being profit of 
the old company and included in the purchase price and not, there- 
fore, available for revenue purposes. With this addition the amount 
at credit of reserve against goodwill stands at £13,000. 


Stock Exchange Notices.— Applications have been made 
to the Stock Exchange Committee to appoint a special settling day 
in and to grant a quotation to :— British Insulated Wire Company, 
Limited—Further issue of 30,000 ordinary shares of £5 each, and 
30,000 6 per cent. cumulative preference shares of £5 each; and to 
allow the following securities to be quoted in the Official List :—Oape 
Electric Tramways, Limited—Shares of £10 each. They have also 
appointed special settling days ae under:—Tuesday, May 15th: 
British Aluminium Company, Limited—£300,000 5 cent. first 
mortgage debenture stock. Wednesday, May 23rd : Orompton and 
Oo., Limited—Farther issue of 7,582 ordinary shares of £3 each, fully 
paid, Nos. 46,419 to 54,000. National Telephone Company, Limited— 
81,092 ordinary shares of £5 each, £3 10s. paid; 18,908 ordinary 
shares of £5 each, fully paid (within Nos. 490,001 to 590,000); and 


fully and partly paid provisional certificates for £500,000 4 cent. 
debenture The British Alaminium debentures mentioned are 
also ordered to be officially quoted. 


TRAFFIO RECEIPTS. 


ana Fleetwood Tramroaa Ihe recel for the week 
аы May 5th, 1500, were 23838 68. 114.; receipts for corresponding 
period, 1899, 2419 6s. 54.; aggregate for half-year to date, £4,252 78. 64. 


Che Briste! Tramways and Carriage Company, Limited.—The 
week ending May 4th, 1900, were £2,881 8з, 6d. 
- period, y 22,815 58. Id.; increase, £65 184, 5d. 


Tbe Olty and Bouth London Railway Oompany.—The receipts for the week 
ending May 6th, 1900, were £1,283; ditto May 7th, 1899, £995; increase, 
£288. Total receipts for half-year, 1900, to date, £22,245; corresponding 
репо, 1899, £19,317; increase 42,028. Miles open May 6th, 1900, 81; 

ay 7th, 1899, 84. 


receipes fer the 
corresponding 


Tramways.—The receipts for the week ending 
„ were #159 bs 10d.; May 6th, 1899, 4151 
lle. 54. ; increase, £37 14s. 5d. Total receipts to date, 1900, 42-42 
198. ; Corresponding period, 1899, £2,731 9s. 5d. ; increase, £111 98. 104d. 
Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,984; 1899, 
4,127. Number of cars, 1900, 11; 1899, 11. 


Phe Dublin United Tramways Company.—The receipts for the week ending 
horse oars 


oars, 


year— 
el cars, £1,086 46, 2d. ; 
a D. Oo., electric . 4d. 88,159 17s. 4d. ; in 
2521 10з. 74. Aggregate to date, £71,887 Is. 11d.; to date 
date, £12,162 12s. 64. e mileage worked 
horses, as 18 miles electrically, 
year. 
The Halifax Corporation Tram — The receipts for the week 
May 6th, 1900, were 2682, week ending May "th, 1899, 2401 
increase, 4171. Total receipts to date, 1900, £3,201; diuo, 1899, £2,226 ; 


increase, £1,071. Number of cars, 1900, 98; 1899, 15. es of track open, 
1900, 13; ‚ & | 


Tha Liverpool Overhead The for the week 
r thal mate cepe] cei чы" "эры 
ry increase, 47. Total inc e in trafüos for half-year to date, 


The South Staffordshire Tramways Oompany.—The receipts for the week 
ending May 4th, 1900, were 198. 64.; May 5th, 1899, £628 1а. 44, 
Aggregate receipts for 18 weeks, £11,597 164. 9d.; last year, £11,006 15s, 24, 


STOCKS AND SHARES. 


Wednesday Evening. 

WrrH the solitary exception of the Kaffir Circus, markets in the Stock 
Exchange have been undergoing an unpleasant experience this week, 
and falls have been the order of the day in nearly every department. 
Tae reason for this is the extreme firmness of the money market and 
the improbability of its slackening for some months to come, when 
tbe resumption of gold exports from South Africa may be fairly 
expected. With the banks offering 34 per cent. for money on deposit, 
investors are not likely to be dazzled at the prospect cf getting that 
rate, or less, upon Stock Exchange securities whose most likely 
course of progress, as regards price, will be a retrograde one for a 
month or so. And as there are only a very few sound electrical 
undertakings whose shares yield anything over 43 per cent., it is not 
Very surprising that, ia the present condition of sffairs, there are few 
rises to record. 

To particularise, City of Londcns are 10s better upon the 


successfal issue of the company's case—a result upon which i 
deserves congratulation. The rise was, however, more sentiment! 
than otherwise, because there has been no infl ax of buyers to рой 
the advance—not so much, in fact, as there has been for Westmingen 
which mark a similar rise, the market discounting the upshot of th: 
meeting. Oharing Cross have again developed weakness, partially іх 
the same reason which gave fresh strength to City of Londons. County 
Preferences have not yet recovered their fall of last week, and the con. 
pany's 4j per cent. Debenture stock is rather offered. We alisdsi 
last week to the pitiable condition of the Hampstead Electric Варру 
Company; the directors’ report does not tend to raise the proprision 
spirits to any extent, and we fear that a drastic re- arrangement of the 
company's capital will have to be resorted to before the concern en 
be placed on a permanently payable basis. Bat for а while it shou 
be given a further trial in its present state. 

Electrical railway stocks and shares have not participated м mach 
as might have been expected in the slamp which has come om 
the Home Railway owing to the coalowners’ actin in 
threatening to raise the price of locomotive coal from 10s. per ton fo 154 
This ramoured decision was the signal for a regular rout in Hom 
Railway securities, in which the electrical shares were, to һ mul 
extent, involved. Of course, the raising of the price of coal, eve if 
it be confirmed, will not affect the latter to anything like the mme 
degree as it will damage such stocks as Great Nosthers, Narti- 
Western, or Midland. Ойу and South London, however, fell suche 
three points, making 6 per cent. during the fortnight, but бей 
Londons are unchanged. The market is now seriously debating the 
application of electric traction to the great trunk lines, but ther is 
a wider-spread feeling ‘that petroleum would cost less as a moin 
power than electricity. 

Waterloo and Ойу Ordinary stock remains at par upwards, sl 
we would suggest that the present is an opportune time for kolien 
to realise and to buy something which stands more chance of а ба 
in the near future; for Waterloo and City сап scarcely pay mon 
than 3 per cent. for the next year or two, and if money justifie от 
prediction of remaining stringent, the price of its stock will hart to 
drop until it reaches a level at which the investor will get st less 3; 
per cent. At 86 this yield would bs obtainable, and we shoald nt 
wonder at seeing Waterloo and City decline by gradual stages to ths 
neighbourhood of 90. Its safety will always make it worth a lil 
more than the Ordinary stocks of other Home Railways. 

British Electric Traction have followed up their fall of £1 lst 
week by another of half that amount, the Preference declining f К 
the same time. The market in the Stock Exchange has got mt 
shares than it wants, that is the secret of the deoline, and nobody 
comes in to reduce the superfiaity. While the British Electric Тас 
tion shares are weak, a very different state of affairs prevails aon 
the Channel, where the Paris Bourse has been indelging ins boom m 
electric tramway shares. Public enterprise in Paris is mad ove 
tramways just at present, but the only English oondern which й 
deeply interested in any of the schemes is the Exploration Compas), 
whose ramifications extend from one end of the globe to the othe. 

The suspension of the boom in American rails has caused вун 
thetic decline in Anglo-American Telegraph Deferred stock, sod it 
Direct United States cable shares. In Anglo“ A" a somewbsi ore 
heavy bull account has been built up, and the weakness now! 
natural The company, we have excellent authority for statisg, M 
so far done rather better than it did last year. Direct Spanish d 
appear worthy of a little attention, the Preference more рге]. 
These carry а 10 per cent. cumulative dividend, and can be booght й 
а trifle under £10, the retarn at that price being 5 per cent. Accord: 
ing to lately published statistics, the American War has proved! 
blessing in disguise to Spain, because of the renewed sotivity t 
has been awakened through it in the mother country, now shorn dl 
nearly all her colonies. Oriental Telephones have crept s йл 
over par, but Nationals exhibit no change. The Eastern mari 
sigalarly quiet, purchases and sales almost balance each other day by 
day. Eastern Extension 4 per cent. Dabenture bas fallen! Pe 
cent., and a similar fate will probably overtake the senior securities d 
electrical undertakings, unless the money market becomes easet. 

Although the report of the New General Blectric Traction Or 
pany shows that a gross profit of £76,299 has been made fot the 
year, the directors declare no dividends on the Ordinary ih 
sum of £37,000 is carried forward to next year, and this is equi 
to over 30 per cent. on the Ordinary capital, yet the proprietor 
are to receive nothing on these last. The balanoe-sheet — 
a credit amount of £366,473 for shares and mortgage bonds 
two-thirds of this is represented by shares at par, which bare е 
taken in part payment of work done, Why these should ro : 
valued at their market worth we fail to understand, but this ites 
probably the reason why the directors feel it incumbent «pot tben 
to carry forward such an enormous sum. It seems to usa pity ой 
the accounts are not presented in a form that would enable 
shareholders to comprehend better the position of their coser. 
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OS Closi sing, | ae 
Present or Dividends for ng 9 pem P 
Issue, SAUR, ra the last three years, | Sayad: | Mayo.’ | "May th, 
1897. | 1898. | 1899, Highest.| Lowest 
110,900 | African Direct Telegraph, 4 % Debs. oo | 100 | ... 00 .. 100 —104 |100 —104 tes * 
125,000 | Amazon Telegraph 5 95 Debs., Nos. 1 to 1 ‚250 Red. 100 .. 85 — 90 85 — 90 - А 
875,520 | Anglo-American Telegraph  ... ove ee e [Stock Tar £3 9s 205 62 — 65 62 — 65 - ss 
8,062,240 Do. do. 6 % Pref. ec „Stock 6 1144-1154 114 —116 1158 | 1144 
8,062,240 Do. do Deferred... &» one „Stock T 21 * 141— 14$ 132 — 14} l4d | 1343 
44,000 | Ohili Telephone, Nos. 1 to 44, O0) 5 4 Ф 89 24— 84 24— 84 24 . 
10,000, Commercial Cable * „ 8100 8 8 Р 165 —175 165 —175 des 
1,563,078! Do. do. Sterling 500 dass 4 % Deb. Stock Red. Stock - 102 —104 102 —104 103 in 
16,000 | Cuba аери... aos „% евә . 8 7 oss 9 — 10 9 — 10 10 94 
6,000 Do. @ Preh uo „ ДӨӨ ПО 19—20 | 19 — 20 ses өз 
12,981 | Direct Spanish Telegraph i ed was € ies 5 4 4% 4— 6 4— 6 
6,000 Do, do. Cum. Pref. ii oh 5 10 ё is 9 — 10 9 — 10 
80,000 Do. do. 43 Debs. («s avs өөө 50 avs TU . [101 —105% |101—10595 Fr ads 
60,7101) Direct United States Cable e) „ | 20 | 34% | 35% 3 Ж | 11Z— 12} | 114— 12 124 | 1132 
120,000 | Direct West India Cable, 44 95 Reg. Deb. ove s» | 2100 | -ss oes .. |100 —103 [100 —103 ёва СЕ 
4,000,000 | Eastern Telegraph, Ord. Stock . „ „„ о Stock 7 95 | 7 95 | .„ 160—155 |150 —165 | 153 | 180 
1,795,000 Do. 8495 Pref. Btock s ie | 4001 + x —. | 98 —101 98 —101 991 | 98 
1.432, 2681 Do. 4 P Mert. Deb. Stock Red.. . Stock 4 ‘ai 114 —119 xd/113 —118 113 m 
250, — ETETE rime, and China Telegraph ...| 10 | 7 7% |7 95 | 152— 16}xd| 15#— 16} 1655 153 
. 5 us. Gov. Sub.) Deb., 1900, red. ann. 
6.700 { drgs., reg. 1—1 049, 8,576 4896 [| 100 |9 . [102—108 100 —108 д 
26,6001 Do. do. Bearer, 1, 050—8, 975, 4, 327—6, 400 | 100 5 ёз .. |100 —108 100 —108 8 T 
820, 001 Sigs Sa Боск :3 ^. Stock 4 TT . 115 —120 113 —118 xd 
astern an uth can Telegraph, 4 А Mort. Deb., TA © 
800,0001 Nos. 1 to 8,000, red. 1909 100 ect TT * |100 —108 100 —103 1003 
200, 0001 Do. 4% Reg. Mt. Debs. (Mauritius Bub.) 1—8,000 | 25 | ... jas .. |1CO -i nd —108% | ... ES 
180,227 | Globe Telegraph and Trust ess - we | 10| 4 850 54% | 114— 11ўха| 114 — 11$ 114 114 
180,042 Do. do. 6 % Pref. see eee eee 1 6 6 2 154— lbixd 15 c 154 154 15 
150,000 | Great ези. Telegraph, of КҮС > 10 124% 32 — 84 82 — 84 82 мер 
ax and Bermuda Oable, 44 st Mort. Debs., 
86,900 | f Нан! LE as: 4o 1 290. Baal } 100 | x | ake bone 00 10 100 C % 
17,000 | Indo-European Telegraph Ae.” “idee 10 $ 10 * |10 % | 54 — 58 | 54 — 58 a 
100,0001| London Platino-Brazilian Telegraph 6 % Debs. ... 6. | 100 | 6 ; . |105 —108 105 —108 га 
‚680 | Montevideo Telephone, Limited, rd., Nos. 1 to 72,080 .. E] x A зү i— 4 1— 4 
86,492 Do. do. 5%, Pref., Nos. 1 to 86,4938 1 4 = |4 24% 1 ĝ— 1 
490,000 National Telephone, 1 to 400,0 ũ h . 5|в% 6 5 4j— bà | 4— 54 6 4 
15,000 Do. 6% Cum. Ist Pref. .. 1. «| 10/6 6 6 18 — 15 13 — 15 144 | 134 
15,000 Do. : Cum. 2nd Pref. ... 10 | 6 6 6 13 — 15 12 — 14 134 12 
250,000 2 Non-cum. 8rd Pref., 1 to "250, 000 5 5 5 6 53— 58 53— 58 54 53 
2,000, 0007 3} F. Deb. Stock Red. „ Stock 34 84 34 97 —100 97 —100 97 
171,504 | Oriental РД. | lec., Nos. 1 to 171,504, fully pen 1/5 5 5% i— 1ха| !j— 1 1 
100, 00010 Pacific and European Tel., 4 %, Guar. Debs., 1 to 1,000... | 100 | 4 *. 102 —105 |102 —105 
11,839 Reuter's eee eee eee eee eee eee eee 8 5 5 % ene 7 — 8 7 — 8 745 
8,881 | Submarine Cables Trust i e өөө ose s. |Oert.| ... - .. |124 —129 |124 —129 124 
58,000 | United River Plate Telephone 5 5 „ 6 %16% | 4$— 61 43— 5} 
16,639 ро, do. 5 % Cum. Pref. Nos. 1—16,089 | 5 i © 4i— bi 4j— 54 
179,947 do. 5% Debs. s. ss „, (Stock) .. | Z. | ... 108 —106 [108 —106 s 
200,0001 West Atrian Telegraph, 5 % Debs. . 100 к ЛЖ . | 97 —100 97 —100 99 
West Ooast of America, Nos. 1—80, 000 and 58, 001—58,008 2$ |... - T i— 1 i— 1 m 
150,000 Do. do. 4% Debs., 1—1 ‚500 gua. by Bras. Sub. Tel. | 100 | ... - * |100 —108 100 —103 
889,731 | Western and Brazilian Telegraph 4 % Deb. Stock Вей. ... |Stock| ... E *. |100 —104 |100 —104 " Б 
207,980 | Western Трир h, Ltd., Мов. 1—207,980.. ath soa! 3012771117325] а. 0.106 168 144— 15 144 | 14% 
75,000 Do. 5 95 Debs. 2nd geries, 1906 ... | 100 - T *. 105 —108 105 —108 1073 
88,821 | West India and Ponit Telegraph ... - «| A0] B 1961 i— 14 i— 14 ies 
Do. do. do. 6 Oum. Ist Pref. eee 10 6 eer TIT 91— 91 941— 92 95 
4,669 Do. do. do. 6 Cum. 2nd Pref, eee 10 6 tee s.: 7 — 8 7 = 8 s.. 
80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 | 5 ae» * 104 —107 104 —107 


ELECTRICITY SUPPLY COMPANIES. 


19,661 КИЫН Kensington Niso: Lt. Sup., Ord., 101 to 19,761 5 4 | 6 6 7 — 8 7 — 8 | T 
12,000 do. 7 Ф Oum. Pref. eee 5 7 | eee ses 83— 93 84— 94 see | s.. 
50,000 Oharing 0 Oross and Strand Electricity Supply 5 7 8% 9% 9 — 10 81— 9 98 | 9 4, 
20,000 Do. do. do. do. 4% % Oum Pre. Bu | e|] 57 62 | BE— M | .. * 
000 |*Chelsea Electricity Supply, Ord., e 5 6 6% 6 61— 71 | 6@— 7 6 
Do. до, до. Y Deb. Stock Bed... + Btock ami ов, los i |10 | 7. 
Ойу of London Electric Lighting, Ord. 40,001—100,000.. | 10 10 6 7 47 | 94—101 | 10— 11 108 | 10} 
Do. 6 % Cum. Pref.,1 to 40,000 ... 10 | 6 6 е a 19149 | MA 1B 
Do. 5 % Deb. Stock, ' Borip. (iss. at £115) ‘all paid TE. ave — 122—127 122 —127 125 vi 
Oounty of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | пй | nil 4 % | 94— 10} | 94— 10} | 10 913 
Do. do. do. 6 V Pref., 40,001—80,000| 10 6 6 12 — 13 |12 — 18 5 
Do. 44% Deb. Stock, Prov. Certe (all paid) Rd. seit) ree эй. |o foe dil e M48. 1100 — 119) |1110} | ТОРЫ 
metam Elec. Oorp., Ord. Shares is „АЖ д д. I uu 4— 5 | 44— 5 р 
до. 43 95 1st Mort. Deb. Stock . 100 ... M . . ПО —104 [IOL —1Ob |... | 
— — Eleotrio Supply Corporation, Limited, Ord. vec 8 ces cas » 1j— 2 | 14— 2 
Do. do. do. 6 95 Pref. lx € uu dije 49 034 ee | iui 
do. do. 4 Ist Mt. Db. Stock Rd. |Stock| ... | ... | ... |100 —102 100 —102 a 
Metropolitan Electric Supply, 101 to 62,500 10169 5 7 5 & | 184— 144 | 184— 143 | 14 
Do. 44 Y First Mortgage Debenture o Stock "XE ye ere .. 114 —117 114 —117 өз 
Do. 34 Y Mort. Deb. Stock Red. e. |Stock! ... «99 .. | 96 — 98 96 — 98 M: ; 
Notting Hill Electric Lighting ese ant 4101 B8 6% 7 95 | 153— 164 | 154— 16} Pis » 
| Bt. James's and Pall Mall Electric Light, Ord. 5 14495 143% 14495 | 144— 154 | 144— 153 15 ГА 
Do. do. 7 % Pref., 20,081 to 40,080 | 5 7 77 7 7 8&— 9$ | 8$— 9 | . |... 
Smithfield Market Elect. Supply, Ord. ^ .. | "b Bed Nav LORD i i MC аа a) 
Do. 4% Deb. 1000 |... | . | 85 — 95 | 85 — 96 
South London Hlectricity Supp y, Ord. „ unl Л О ын TN Moe Mes eae ТИ ИРТ 
Westminster Electric pp Ga. 101 to 80,000 . 5 12 J 12 & 18 % | 144— — 14 — 158 | 16 15 
е Bubject to Founder's Shares, — ш Stock Exchange. 


Uniess otherwise stated all shares are fully paid. Varrant preda being рй М sagt 
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SHARE LIST OF ELECTRICAL OOMPANIEB—Oonfteued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present | Btock Dividends for Closing | ,Ulosing Busines 1 
ER NNNM 4.238 382 | aa 
| E 1897. | 1898. | 1899. | Highest | Lowe 
65,000 | Aluminium shares, Nos. 1—65,000 ... өз „% 1 10 / 50%) <. 23— 34 | 21— 8} - 
90,000 Do. 44% Ist Mort. Deb. Stock Red. e Stock .., is „. |96 —101 | 96 —101 si 
80,000 | British Electric Traction көз ant ane „| 10| œ | © BD . | 16 — 17 | 15]— 16] 15; 
50,000 Do. do. 6 Ф Cum. Pref. . ud ML Zu * „ | 128— 134 12 — 13 1% 
200,000 Do. do. 5 Y Perpetual Debenture Stock . Stock УЖЫ) ЖР wee 124 —127 124 —127 e 
45,0001 |} British Electric Works Co., Ord. EI shares, 50,001—95 ,000 T ӨР . Nt i— 1 1— 1 M 
50,000 |t Do. do. 6 ^ I Pref., 1— 50,000 ia ove ees oes - 18— 18 43— — 
500 |t Do. do. 44 95 1st Mort. Deb. ЫЙ з: 99 —101 99 —101 8 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 5 5 15 % 15 a 20 * 11 — 12 11 — 12 T 
27,500 | Do. do. 6 Y Cum. Pref. Nos. 1 to 27, 500 . Fy 5 TW К 6 — 63 6 — 63 2 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  .. 8 | | 8% 5 [4 dis 1lg— 2 1g— 2 l4 
90,000 Do. do. Non-oum. 6 % Pref., 1 to 90,000 2| 6 6 Ыы „| 3— 324 2 — $ 
125,0001 | Do. do, 44 95 Perp. Deb. Stock „Stock „ „ 1108 —113 108 —118 U 
50,000 | Do. do. 44 2nd Deb. Stock Red. А Stock | 103 —105 108 —105 i 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 121 15 5 % 144— 154 144— 153 - 
20,000 | Do. do. 5 Cum. Pref. ... D xe 500 51— 6 54— 5 
90,000 Do. do. 44 95 1st Mort. Deb. Btock Red. Stock| ... bee * 112 —116 112 —116 e 
213,533 | Central London Railway, Ord. Shares je: - ber [071 aue Булу * | 10 — 104 | 10 — 10} 10 
61,083 | Do. do. Pref. half-shares Te amc wae ins — 44— 54 43— 5} T 
71,447 | Do. do. Def. do. - ces ар А I7 ИЕ; 5 — 53 5 — — 
855,000 | City and South London Railway _.... .. |Stock| 17% 28% 14% 64 — 67 61 — 64 e 
87,500 | Do. do. Ord. shares, Nos. 22,501 to 60, 000 . ch CR v ss 6 — "7xd| 54— 6hxd m 
82,098 | Crompton & Co., Nos. 1 to 82 ,098 ... Y 8 6% 33— 4 34— 4 - 
Do. 5% Ist Mort. Reg. Debs., 1 to 900 of | 
109,900 | £100, and 901 to 11,000 of 250 Red. 99 102 | —1 - 
99,261 | | Edison & Swan Utd. El. Lgt., VAST shares, £3 pd. I to 99,261 5 6 J 6 2 — 2 2 — 2 „> 
17,189 | Ро. do. do. * A" Shares, 01—017,189. 5 6%) 6 84— 44 8)— 4 > 
844,028 Do. do. do. 4 % Deb. Stock Red. | 100 ‘an ese 93 — 95 93 — 95 w 
112,100 | Electric Construction, ч to 112,100 ... uk 8187] 8 21— 28 21— 28 - 
25,000 | Do. do. 7 96 Cum. Pref., 1 to 25, 00 ..| 2|7495 7 22— 8} 22— 8} = 
140,800 | Do. do. 4% Perp. lst Mort. Deb. Stock „„ |Btock| ... с 108 —107 103 —106 - 
9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 es | 9] 4 4. @ — |10 — 11 10 — 11 - 
80,000 | Henley's (W. ЫР, Telegraph Works, Ord. ... % ivi 5 12 14 15 95| 184— 144 133— 144 18 
80,000 Do, о. do. 44 % Pref. ... 5| 7 7 . | 54— 5 " 
50,000 | do. do. 4 Mort. Deb. Stock. „Stock 44 TP .. 110 —114 110 —114 e 
50,000 Indi Rubber, Gutta-Percha and Telegraph Works in| 201-10 10 %| ... | 21 — 22 21 — 22 aj 
800,000 do. do. 4 % 1st Mort. Debs. | 100 |>... IT .. 1100 —103 100 —108 — 
87,500 [рон Overhead Railway, Ord. .. 09 „% | J| M 8+% 31%) 88— 8] 1 BH “ 
10,000 | Ро. do. Pref., £10 paid v s! A01 B5 54 5 Y 13 — 133 | 13} — 184 — 
87,850 laesi al Construction and Maintenance ... SM UL as 15 $! 15 %| 85 — 39 85 — 39 36} 
150,000 | Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. "1909 . 100 | ... a .. 1102 —105 102 —105 b 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 vée 6 ose 8 5 — | 10 — 11 10 — 11 a 
20,000 Do. do. 595 Cm. Prf. Nos. 1 to 20,000 ... B dua * * 54— 6 51— 6 «М 
540 0001 | Waterloo and City Railway, Ord. Stock  ... sue zv | RU. cae 8% 3 25100 —103 |100 —103 101 | .. 
_+ Quotations on on Liverpool Btock Exchange. M | | à uii | t Unless otherwise otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT Г OFFICIALLY QUOTED. 
Birmingham Electric i rA Ordinary £5 (fully ) 8—10. Ке апа tebridge Electric Lighting, Ordinary Ab 
Brompton and K „ or 0 00, 108—106. id) 12—18; 1st ference Cumulative 6 ?/, £5 (fully dee ema 20 f.. Dr 
Oldham, ttm oe bes e 1210 . rd. 17 0 T. P aber 10 but pad, R 
am Electric я — . Раг ‚ 18. 
Do. Pret. (£10 pd.), 101—1 cx ad 
* From Birmingham Share List Bank rate of discount 4 per cent. January 25th. 1900). 
MARKET QUOTATIONS, Wednesday, May 9th. 
This week. Last week. Ind. or Dec. METALS; дю. (continued). This week. | Last week. Ine. t Dea 
a owt. 67 oe Copper Sheet oe oe oe ton a8 498 to £89 dec 
в per сті. si. ee А " ee а а £88 £88 to 
а per сті. e a € „ (Electrolytic), Bars .. per ton £85 £5 
a per сті. ee e м ө heets.. per ton £94 £94 
а е per сті. е m e 1 n Rod per ton £88 288 
в per ton £84 ёе 6 n н H. C, wire per Ib. 10d. 10d. 
& per ton 481 eo f Boonite Rod ee ee eo per е 8/- 8/- * 
в per ton 41 ee f и Sheet .. ° ee per Ib. 16 % Ы 
в per ton 215 ss s» German Silver Wire .. .. per lb. 5 
а per ton 416 10 i h Gatte- fine .. . Per lb. 8/- 08/6 | 8/. to 86 . 
Е per gal. U^ oe h Indf&-rubber, fine e. per lb. 4/2 to 43 
а рег gal. es 4 Iron, Charcoal Sheets .. .. per ton £18 » 
в per £% 10 с 4 „ Pig (Cleveland warrants) рег ton 74/9 Туң | 4 
Е per ton 496 oe i n ——— е per ton 411 | From L 
в per ton £381 ee ќ н Sera: per ton 70 / to 73,6 70/- to 13/6 
а per ton | 22710 85 1 * ire’ galvanised Ho. 6 per ton hoe 414 5 
а =| АР * ee d сыы . o Per ten | (21126 | ду | w 
5/6 5/6 oe oo oe ton | 218 10 418 10 
a ed. 444. qa s 2 Manganin Wire No. .. . Per Ib, - 8. 
s per ton su - g Meroury . per bottle; 49 10 £9 10 
: per ton 596 596 T d Mice (in original ) mall por lb. to 9d. | Bd. to 9d. 
oe per owt. 68/- 29 0 ee 4 [| в и medi per b. 1/9 to 2/9 1/9 to 29 Ы 
{ст — n d >= += - YN к $ Phosphor Вазово, plain castings per b| 1% % 1 1% 
а ' Recovered , per en 4510 £6 10 е Е rolled bare & гоа Per lb. | Witold | Mwl] -> 
кү ee рег ton 45 45 ЕА 7 " eld str*p & sheet per From 1/8 | From L8 " 
PRESS. white 709/) .. per ton 410 18 £10 15 88 o Platinum . e 5 e Det 48 13 £8 13 
в, ee ee eo рег ton 48 48 ee Silicium Bro ee per ib. 104d to 1"- 102d. to 11 i 
а „ Bichromate, casks .. per lb. 844, 83d. : { Steel, Magnet, aoo'd'g to desc'p'n p. ton | From 415 | ю 440 “ 
i et, [12 ee 468 £58 * 
METALS, &о. £140 10s. nar 
Aluminium Wire, in ton lots.. per ton 4329 £23 » 9 Tin, block eor Per HOD | £147 108. 10) £141 to | 
еи Sheet, in toa lots.. per ton 4191 4191 oe е [T] foil ee ee ee ee per lb. 1 ) 1/9 T 
p Babbitt’s metal oo — oe per ton | £80 to £150| £80 to £150 i wire Nos. 1 016 .. .. perib, 1/9 19 
в Brass (rolled #019") basis per Ib. 80, Е » White Anti - friction Metals 
€ n per lb. 103d. 1034, . “White Ant" brand .. per ton | 440 to 410 | £40to 270 
е „ вора drawn) per Ib. 9d. s j Yarns, Cotton, Single 101b. bundles pr ib. d. Sa. 
ire, basis — .. . per lb. 115 d. н „ Веза Flax, N les. per lb. 6d. ; 
е Copper Tubes Draen .. Per lb. 1 B 144. ps j „ Hemp 5 pi 10 Iba. . per Ib. 474. 
н w (solid drawn) . Per lb. 1144. 11 | A ij n Jag 1 10 Iba. per lb. In Pon 10 de 
в Copper Bars (best selected) .. per ton “es | £8 | dec. | А Zino, Sheet (Vielle Montagne bad.) p.t.| 297 5 nett. | £97 neun! 
Quotations su lied b aotati ed b Wenn 
sare. @, Boor a Oo. E f The. Inde, Rubber, Gutta-Percha, and k Messrs, н L. aby, Limited, 
P The British Aluminium Oompany, Ltd, Works Company, Lid. m Mert. W. T. Glover & Os., Lib 
« Meters. Thos. Bolton & ( Messrs, James & Ghakspeare, v Mese Jokoeen, Masebey à Ot. Lih 
е Maeers. Smith & Оо, aa Bolling A Lows. Ӯ Bronse Company Ий 
i Mesum, Henry О. 10 & Ce, 
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E Wow. ^ ом DISTANT ELEOTRIO POWER TRANSMISSION. 

Sel E 2t. wa t. By Prof. Gzonas Fonszrs, F. R. S., Member. 
D lI lam (Paper read. April 26th, 1900.) 


b : 
10 — | — ty Teton President did me the honour to invite me to read a paper on 
„„ „e z ce subject of the distant electric transmission of power, to which I 

m „ l tave devoted much attention during the last 10 years. From the 

— * | ub rg. de *-gmarks he made at the time, it seemed to me that what he most 
% |. gri ү desired was a description of the works of this character which have 
г 55159 091-0 , ееп established in different parts of the world, with the object of 


„ srovoking a discussion, on their various merits and defects, by 
1 1$ 53. ny "inembers of the Institution. I regret that to myself it seems unde- 
2 6$ 6% 7 yy Linie that anyone should give to the Institution descriptions of 
1 „ LIT M М 1- works carried out elsewhere if he has not an intimate prac- 
ct” | =| 0 Pokal knowledge of the works; but, in view of the fact that the dis- 
5 1 6% -lő 5 ~aggion of this paper may bring out information from those who have 
5 - М сщу had the han of such works, I have yielded to the 


| ш + resident's wish to а extent. The first part of the paper is 
mopo | 12-15 U-igvoted to the description of certain selected transmission Panis 


„арфы 
el. 6-4 i- of 
| 119, 4% 15 9-Е :-ables one to харе on the merits or defects of a scheme is the plant 
„ lm b= n pet Niagara Falls, the 

А | 6% . i 4 4 nd carried out between that date and 1895, and the actual wor 


һе 
ptions appearing in tech- 
are always liable to mislead, espe- 
nature of the supposed uninterrupted 


of the paper deals with some of the problems that 
„ 0-1 k- dee the engineer in his attempts to introduce the highest 
4% 152 % Tamy, in the transmission 
ü- 8 ; mporfant part when the distances are great. 
TET эрү 0000 кош пате boon added to give a general view of the 
, B therto manufacturers 


| D 
E m " 12 5 put forward the opinion that this is unwise, and I trust that the 
395 31299 9 © 55 oe al) жа Жа иы transmission of power 
Ae obe иши 0 507 0 aCturers of Gils coantey to ap cists tke field that is opened 
И [jr] © them abroad for the utilisation of water power. 

OT ОРРІСШШ ( ^ lt this be done I believe that British manufacturers may work 
силип EM b “spon new and independent lines and that they will have a large 


с Preen a er outlet in our Colonies and. other parte of the world; because out of 
É ne ammerous tenders that have been submitted to me for the trans- 
у po^ mission of power from waterfalls, none of the foreign firms who have 


seem to me to have started on the best lines 


ee A. 
Ga 
ге 097 11 


lendid start, it must be 
lonies is 


a distribution, viz , in village near the frontier of France 


У д pransmittin 

©; ue ж A date (1890) when there was only ono example of such transmission 
* a 
| Nor would confidence have been placed by them 


| 


* ph ү transmission by means of alternating current at a date 
“ре „ул "hen there was not a single alternating current motor in commercial 
. реВ о ase, nor in the advantages of lower frequency than any which had 
„r 2 been thought of up to that date (1893), when nine-tenths of the 

a ре юв каг members of this Institution who rose to discuss the question con- 
во Ре E. g. famned a frequency of 25 periods per second as роо апа 
, Fer пі axéeavagant.© Our capitalists are too apt tomy that such things are 
. 70 too expsrimental, when апу step is tsken to improve methods. Yet 
prm PT the саа in America who undertook to u the Niagara Falls 
+ Aid all these things, & commercial and success of 


engineering 
ае their works and have been imitated in their methods all over the 
erc, „ orld.y | | 
2 Attention must now be drawn to a few of the most interesting 
> ij: es of using electricity for developing the power of waterfalls. — 
^^ Dr, L—O8 the various plante for transmitting electrical power from 
E, wraterfalis, one which derives its chief interest from the greater dis- 
5, nos to which the energy is transported, isin South California at Ban 
722 Bernandino and Los Ange los, carried ont by the General Electric 
i Dompany, U. S. A. | 
The water is taken from the streams in the San Bernandino 
P „ and it is carried in canals and tunnels for about 2} miles. 


gf ©The unqualified success of low frequency at Niagara Falls has 
u now, however, con even former opponents, and this Institution 
т passed a recommendation last year that a frequency of 25 should be 
¢ # standard for wer transmission. 
^ ж F The only fiaancial group who ever in this country showed such 
„ in electric matters was the band of men who realised that 
: Forranti’s brilliant views were right, and who started the London 
+Blectric Supply Company. 
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It devélops power under the head of over 700 feet, three-phase 
c currents are there and raised by transformers to a 
pressure of 33,000 volts, and the current is transmitted over a distance 
of 80 miles to Los Angelos; 80 per cent. of the water conduit is in 
tunnel, and of the rest part is open masonry canal and the remainder 
timber flames. There are 18 tunnels whose total length is 11,555 
feet, the longest being 2,074 feet. There are 2,662 feet of wooden 
flames, 167 feet of open masonry canal, 121 feet for a sand-box, and 
57 feet of reservoir and forebay at the head of the penstock. The 
water is taken from a t 3.422 feet above sea-level, the power- 
house being at a level of 2,670 feet; the slope of the canal is 9:5 feet 
por mile, leaving an available head of 728 feet at the power house. 

е streams used are the Santa Anna River and the Bear Oreek. 

The best description of the civil engineering works is given in the 
Engineering News, New York, March 9th, 1899:—Polton wheels are 
used with a nczzle 32 inches in diameter, the wheels are 82 inches in 
diameter, the regulation is obtained by deflecting the nossle from its 
most effective tion as the load falls off; four such wheels and 
generators are place; the generators deliver current in three 
phases, and the revolving wheels carry 20 polea, the armature being 
external, esch generator delivers 1,000 E P, at 300 revolutions 
and giving 750 volts. There are 12 transformers in banks of three, 
on foundations of steel beams and concrete, 30 inches above the floor 
for the purpose of cooling by а forced air draught. Each transformer 
raises the pressure to 19,000 volts, making 33,000 volts between wires 
on the three-phase circuit, the Star connection being used; 3ths of an 
ounce pressure is used with blowers 280 inches in diameter, each 
requiring 3 нр. There are two three-wire circuits of No. 1 B. and B. 
copper wire, and the insulators are placed on the poste at the angles 
of an equilateral triangle. These insulators, over 6 inches diameter, 
are bell-shaped, of glas ed , and are bolted to the cross-arm. 
There are 44 posts to the mile, of white cedar, from 35 to 65 feet high, 
with 8-inch tops. At Pesadena the voltage is reduced by oil-cooled 
transformers to 2,200 volts, and the current is used to work a 
synchronous motor which drives a direct current generator of 525 xw. 
At Los Angelos there are six 250-Kw. transformers reducing the eleo- 
tric pressure to 2,200 volts, and four synchronous motors which drive 

for lighting with continuous current. The information 
which would be most useful as to the resulte of working this plant 
would be about the continuity of working and freedom from interrup- 
tions. Sach information cannot bs obtained accurately except by a 
prolonged stay at the spot, examination of journals, &c. I am unable 
to assist in this. 

2.—The Snoqualmie Falls have been developed for transmitting 
power to Seattle and Tacoma, by the Westinghouse Company, U.B.A. 
The features of greatest interest in this case are the use of the high 
electric pressure of 30,000 volts, and the use of aluminium for the 
conductor on the long transmission line, It is impossible for anyone 
to know what success bas attended these novelties, unless he were to 
examine not only the plant but also the log-book and correspondence. 
Oontinuity of ре аш is of primary importance, but we cannot 
tell from published accounts whether this has been obtained in the 
к: plant with 30,000 volts. Also we have not any means of 

owing what success has attended the use of aluminium wire. 

Ia the development of the Snoqualmis Falls a vertical shaft has 
been dug 260 feet deep, 10 feet by 25 feet, and the tailrace tunnel is 
200 feet. A 7 feet 6 inches steel penstock is in place,and there is room 
for another. The undergroand chamber for machinery is 200 feet 
long, 40 feet wide, and 30 feet high. The is connected at the 
bottom to a steel receiver 10 feet diameter, 1 inch thick, and 80 feet 
[бок horizontally, besides 60 feet length of pipe 7 feet 6 inches- 

ameter. 

There are four 1,500-xw. three-phase alternators at a frequency of 
45 cycles, and at 1,000 volts. The armature rotates, and is 8 feet 
diameter, and weighs over 10 tons. Laminated poles are cast iato 
the field frames, 

Transformers of 500 xw. with oil insulation are used. Mesh oon- 
nection (or A) for the three phases is used both in primary and 


secondary. 

As to the high pressure transmission line of 80 miles, it is said that 
33 tons of aluminium are used for going to Seattle, and 34 tons for 
going to Tacoma, and that each route bas two separate three-phase 
circaits with 30 inches bstween wires, that the average span to Ssattle 
is 110 feet, and to Tacoma 150 feet, that Nos. 1 and 2 B. and B. gauge 
and McIntyre jn are used. There is some disc y between 
eo of wire used and the power that is said to be trans- 


The whole of the information here given is taken from technical 
journals. Oa this line the electric pressure has sometimes been raised 
to 40,000 volts, when the phenomena of brush discharge acquire con- 
siderable importance. led Mr. Boott, of Pittsburg, to his inte- 
resting experiments on this subject, published by the American 
Institute of Electrical Engineers. 

3.—The Paderna development of the Adda River for supplying 
eects сону о supplement that іп use at Milan, a distance ої 33 
kilometres, derives its chief interest electrically from the fact 
that the energy is generated tin the alternator at the com 
tively high electric pressure of 13,500 volts, the plant having bec 

and constructed by Mesers. Brown, Boveri & Oo. The only 
other plant in the world which can be compared in this feature with 
Paderna is the transmission by the General Electric Oompany, 
U.8.A., from Mechanicsville to Schenectady, where both generator 
and motor are used at 10,000 volte, without the intervention of any 
transformer. 

It would Ъз interesting to discuss the hydraulic part of the work 
et Paderna, but it is advisable under present conditions to confine 
remarks as far as possible to some of the electric details, Under the 
former head it may be said that the minimum flow of the river is 
taken at 45 tons per second. The dam is 150 metres long. Tho 
canal has a slope of 2 per cent., giving a velocity of 2°70 metres a 
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second when the flow is the maximum allowed for, There are three 
tunnels, whose totel length is 1,686 metres. The open canalis 582 
metres. The total fell varies from 28 82 metres to 24'02 metres. 
Tbe total bead available is constantly 2286 meties, and the suction 
varies from 6 metres to 2 me tres, giving a tctel power of 13,000 в.н.р. 
The type of turbines is horizontal axis, double turbine to balance 
pressures, radial intake and ziel outlet. Each double turbine deve- 
lops 2,160 BHP. at 180 revolutions per minute. A safety valve is 
provided, but is not required, as it was found, when closing the outlet 
of a folly loaded turbine in 2 seconds, that the pressure rose only 9 
or 10 metres without using the valve. 

The dynamos are of the well-known Brown construction. Each is 
of 2,160 m P. at 180 revolutions, and develops three-phase currents. 
The armature is fixed and external to the revolving field, which 
carries 28 poles of steel with laminated horns. The poles are wound 
with copper atrip edge-on. The diameter of the revolving field is 
4'l metres, and tbat of the whole machine is 5:14 metres. The 
exciter is in line with the alternator. The frequency ie 42 cyles per 
second. The normal pressure is 13 500 volts at tke terminals, and 
the current should be 64 5 amperes per phase with an induction factor 
of 1, or 79 amperes with 37° (f lag. Tne: ficiency in the former case 
is 95:1 per cent., in the latter 93 4 per cent. The maximum rise cf 
temperature is 28°С. The machines were deliberately tested at 
20,000 to 21,000 volts, and it is said accidentally they were caused 
to generate current at 30,000 volts without injary. 

The line consiete of three independent three-wire circuits on two 
lines of posts 2 metres apart, the distance between any two wires of 
one circuit being 06 metre. The mean distance between the posts 
of one line is 60 metres, The distance of the high tension trans- 
mite ion is 32,500 metres. The wires are of copper, 9 mm. in diameter, 
the ohmic lors is 81 per cent. and the total loss is 117 per cent. for 
a lag cf 37°. A lag of 45° bas been observed with a line on short 
ci: cuit. Wurtz lightning arresters are used at both er ds of the line 
on two of the circuits, and Siemens & Haleke horns on the other. 

At Milan the pressure is reduced by Ganz transformers of 350-xw., 
and transmis:ion gives place to distribution. 

The abc ve statements of facts are on the authority of E. Vannotti, 
and were published by Le Génie Civil, Paris. 

4.—The Rheinfelden plant is here mentioned to allow of discussicn 
on it, and because it is the most successful development of a low 
fall on the general lines of the Niagara andertaking. It resembles 
Nisgara in using a vertical shaft for each turbine and dynamo. It 
Giffers from Niagara in having four different types of dynamos, some 
giving continuous, and others alternating, current. The turbines are 
by Escher Wys, the dynamos by Oerlikon and the Allgemeine 
Elektricitäts Gesellscha?t. The hydraulic works are a model of good 
work, which I constantly kept before me when planning the work to 
be undertaken on the Nile Cataracte for the Egyptian Government. 

If I were attempting here to give full descriptions, I would devote 
much spsce to this excellent installaticn. Many members of this 
Institution have, however, inspected the plant, and every engineer 
who wishes to master this branch of our profession is obliged to read 
the most admirable descripticn published at Berlin (Die Kraftüber- 
tragungs- Werke Rheinfelden). 

5.—1n a paper dealing with transmission schemes which have been 
carried out, the Genoa continuous-current plant deserves great 
attenticn. Here water power is available. he turbines are con- 
nected by insulating Raffard couplings to insulated dynamos, which 
are electrically connected in series. Thus 6,000 to 8,000 volts are 
delivered at Genoa to work insulated motors, also put in series so as 
to attain this high electric pressure. In a acheme purely for trans- 
mission, and not for distribution, this method of using continuous 
currents has a great deal of merit, and I believe that we aball all 
agree that we owe a debt of gratitude to M. Thury for the way in 
which he has worked out the method at Genca and elsewhere. A full 
account of this work has been published, and deserves the closest 
attention. I could mention cases which have come under my own 
notice where this system with continuous currents would give better 
resulte then the Niagara system with alternating currents. 

6.—Having satisfied your President's wish, and put forward as a 
basis of discussion some of the plants in different parts cf the world 
with the actual w-rking of which I have no practical experience, it 
is a pleasure now to turn to the work cf the Nisgara Falls Power 
Company, concerning the working of which I may be able to supply 
uteful informa 

I do not propose here to give a full account of the mscbinery 
which we have made use of. It bas been well described in the 
American Electrician for January, 1900. It will be better to pass 
lightly over this part, and devote more attention to the lessons to be 
learnt from tbe five years of working. g 

This plant derives its chief interest from the following facts: 
1. It was the first place, except Oyonnaz, where a scheme was started 
on for generating electricity at a waterfall, transmitting it to a dis- 
tance, and distributing it to consumers for power. 2. It was, and is 
the largeat project of the kind. 3. It wae the first case of using the 
alternating current for power ccmmercially. 4. It wae the first case 
in practice where the commutator for continuous currente was place d 
at the distant end of the transmission line. 5. It was tbe first plant 
to adopt low frequency. 6. All the generators are of the same s'ze 
and pattern. 7. The Niagara system in ite general features bas been 
adopted in almost every subsequent electrical development of water 
power. The principal feature cf the dypamos is that the shaft is 
vertical, and that the revolving field has its poles external to the 
armature. In the origins! drawings and specification issued to manu- 
facturers a circulation of fluid for cooling the armature was provided; 
the poles were wound with copper strip and mica insulation, and not 
with wire; and there were no bolts on the outside ring to create 
undue air friction. I allowed the first three dynamos to be built 
a these features, but the last seven have bad them reintro- 


Tho transformers at the power house are the first ever made of 
great sizo, and also the first made with great attention paid to cool- 
ing by air-blast or oil. Those by the General Electric Company are 
1,250 н р. Those by the Westinghouse Company are 2,560 H P. 

For the factories within half a mile a subway is used, which I 


built of concrete. 


For the new Oarbide works a Oamp conduit, like our Doulton” 
conduit, is used with 10,000 volts. 

For the Bvffelo transmission bare overhead wire eables are used. 

The Aluminium Company bad great trouble at first with the rotary 
transformers used for commutating tke current. These were, I 
believe, the first macbines of this class over ordered for commercial 
use. The Mathiessen Alkali Works have 11 such machines, with one 
induction motor for starting the middle one. The others are started 
from this by temporary belts. They have no hunting, no sparking, 
and no grooves on the commutators. Hunting ie prevented bya 
medifieation of the Leblanc cage on the poles. machine has six 
poles, and sparking is prevented by connecting together metallically 
all tbe commutator bars which are in the same pbase. To prevent 
grooving of commutators, the abaft is free to move axially, ani 
motion is given to it by an electro-magnet and spring, the current for 
the electro-magnet being periodically interrupted by 
mechanism on the wall. 

(To be continued.) 


THE OALCULATION OF DISTRIBUTING SYSTEMS OP 
ELEOTRIO TRAOTION UNDER BRITISH CONDITIONS. 


By Н. M. Вазквв, Associate Member. 
(Poper read May 8rd, 1900.) 


Tux design of electrical distributing systems in this kingdom bas 
been practised hitherto almost exclusively for electric lighting pur- 
poses. The short daily duration of tbe heavy load and smali anneal 
load factor obtained in most cases induce ccoaomy in capital expen- 
diture, and the current density at times of full load is restricted by 
considerations of preesure variation, rather than by losses in the 
eonductors The conditions of working electric tramway systems 
are so different that calculations of another oi d з come in, and very 
materially affect the design of the conductors when highest tctal 
3 has to be studied. The principal special conditions are as 
ollows :— 

1. The high icad factor—due to the fact that a large output is 
called for throughout the whole of the working hours, which are 
usually from 15 to 18 per day in the United Kingdom. There are 
daily peaks,“ and seasonal peaks, but the hills and valleys are of 
much less extreme character than those observed on a lighting system. 

2. The permissible variation of pressure is much greater. So far as 
the working of the line is concerned, the only limitation is that 
sufficient pressure be given at every point to enable the cars to 
schedule time. At the speeds allowed in this country, and with the 
motors usually fitted, a variation of 10 per cent. of the normal pres- 
bure causes no inconvenience. | 

8. The unsymmetrical arrangement of the two conductors as 
between the outgoing or insulated positive conductog : and the return 
earthed negative conductor. In the great majority of cases, the 
rails forming the negative or return conductors are of such large 
роса с, чаб agen era ны ате 5 side of the 
system whether for econom OF pressure g purposss—so 
far as the working of the line is concerned. But for the 5 
of other property, the extreme potential difference allo to exist 
between different points on the rails is limited by the Board of Trade 
to 7 volts, and the ion of current allo to return through 
the earth to an carth plate at the generating sta- 
load or 2 amperes per 
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supplemented in order to satisfy the regalations im by a bene- 
volent Board of Trade. It will be seen below that the determination 
of these auxiliary return conductors oan be arrived at by calcalations 
similar to those controlling the choice of the positive conductors, but 
that some of the factors have different values, and their load has to bs 
estimated in a different way. 

One effect of these special conditions ie that the use of conductors 
designed for lowest total working cost is practicable in many electric 
traction systems. The well-known consideration that the total wosk- 
ing coat of a conductor during any given time isthe sum of two item: 
one being the value of the power wasted in it, and the other a per- 
centage of its original coat at some annual rate, indicate a at once tha’ 
for a higher lcad factor a conductor should be worked at a lower тазе 
of loss, or in other words, at a lower current density. To dete: min: 
the most economical current density in a given case, values are 
required for the following factors :—1. The money cost of the cz ble to 
be employed expressed in terms of the amcuat of copper in the 
iei "V the price in pcunds of a ton of copper, insulated, sheathed 
an =p, 

2. The percentage of the cost of the cable which must be annually 
* * to provide for e e and on = B. 

‚ The average num of hours per day taken throughout s 
year that the cable will be under load = Л. 
4. The load factor of the cable during the time it will be unde 
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load. If the load will be steady, the value of this will be unity. If 
the lead will vary in a known way, the load factor will be the mean 
square value of such variable load referred to a stesdy load of its 
maximum value as unity, and can be calculated from a prophetio 
load diagram, and in the case of auch variable load the most 
economical current density given by the calculations will correspond 
to the square root of the mean rquare value of the current. 

In what follows, this load factor will be taken as unity. 

5. The cost of a Board of Trade unit generated and delivered to 
the conductor in pence = n. 

From 3, 4, and 5 the cost per annum of a watt wasted in the con- 
ductor can be calculated, or inversely what number w of watts wasted 
in the cable will cost, say, £1 per annum, and the two quantities 
representing the total cost per annem reduced to a common measure. 

Іа Perry's "Oslomlus for Engineers,” page 55, the question of 
economy in electric conductors is used as an example in maxima and 
minima, and I have found the method there indicated convenient 
for practical use. 

Prof. Perry there shows that the waste in watts or ohmic loss, and 
the constant loss or interest loss, can both be simply expressed as 
functions of the resistance of a conductor, assuming a certain current 
and certain length, and that their value may be written: 


r c +h 


Where о? т is ohmic low, ^ is the interest item — expressed in 


watts, and 5 is a constant which depends upon factors not affected 
by the size of the cable laid. 

In Appendix No. 1 Prof. Perry’s expression ie worked out at 
length and the result shown that the most economical current density 


t- вирт 015, where o = ampere?, а = cross section of 
Т 


cable in square inches (so that = = amperes per square inch) and 


m = tons of copper іп а mile length of 1 square inch section, R = 
annual rate per cent. for interest, &o.; w = the number of watts 
wasted continuously during working hours, which will cost £1 in a 
year’s working, and p = the price in pounds of a ton of copper in 
the form of cable. ‘045 is resistance in obms of a mile of copper of 
1 square inch cross-section, the weight m of which is 91 tons. In 
Appendix No. 2 an example is worked out numerically and tables are 
shown giving values obtained by taking figures within probable 
3 limits. ~~ EADS of A a here к e iy ш 

у general, applies equally w tension, hig on, 
continuous and alternating currents, however fed to tbe conductors. 
The cost per ton of copper in cabled form will, of course, vary 
widely with the way the cable is to be used, the working pressure, 
and other conditione ; for example, a triple twisted cable for three- 
phase currents will be much more costly per ton of copper than a 
concentric cable for continuous currents, working pressure and 
material being equal It has also to be carefully noted that the 
value of the Board of Trade unit to be used is that of the unit 
delivered to the conductor system under consideration, and if the 
energy has to be transmitted or transformed before such delivery 
the cost of generating the unit has to be “loaded” with the cost of 
such transmission or transformation, including the interest, main- 
tenance, and depreciation cost of transmitting or transforming 
system. For example, the most economical density in a low-tension 
system fed from transformers is lower than in a low-tension syatem 
fed direct, assuming that the generating stations in the two cases 
supply energy at equal costs. It must also be recognised that power 
wasted (or used) ia distribution costs as much as power used in the 
motors. 


For cables of a given construction and for use under given con- 
ditions, it will generally be found that the average price per ton of 
copper taken from makers’ prices through such narrow ranges of sis» 
ae are usually employed on a given system is sufficiently accurate. 
Where a very wide range of size is called for it may be worth while 
to calculate separately for the larger and the smaller cables. 


b however, that the cost per ton of copper of a cable armoured 
for laying direct in the ground is higher tban that of a similar cable 


traction systems enable these advantages to be utilised to a degree 
that does not obtain in some other services. The calculation of best 
sis:§ for track feeders is exactly that above deseribed, but in 
moet cases a higher value has to be taken for the wasted energy, 
16, w in the equations is smaller. This leads to the use of a lower 
density in such cables or to a larger provision of copper for the 
current to be carried. The reason is that in most cases a negative 
booster” has to be employed in connection with such a feeder, and 
the energy wasted has to be loaded with the loss in transforming, and 
the capital charges on the apparatus. The booster may be considered 
a part of the feeder, and as its sis: and the losses in it are pro- 
5 to its output, they are properly brought into the calculation 
y charging & higher price per unit delivered to the cable. Appendix 
No. 3 gives some examples of such calcvlations, and is also applicable 
to feeders in which “ boosters” are employed to keep up the 
voltage at the distant end. | 
Oonsidering the figures given in the tables, it will be seen that the 


limiting distance due to loss of pressure in feeders designed on 
economic principles is reached at from two to three miles from the 
атш Station. The density of the traffic does not affect this 
imit. The cost of energy does not affect it, and in such a way that 
the lower this cost, the ahorter ie the of economical distribu- 
tion, because the economical density being bigher, the limiting drop 
of voltage is the sooner reached. But it may be worth while in 
any cular case to use heavier conductors and so extend the 
working radius of a station, because the cheaper generation of power 
at that particular place more than compensetes for the increased 
distribution costs. 

It may happen also that the use of heavier mains for the more 
distant parts of the system may prove to be cheaper than any other 
means of keeping the pressure up on those parte It isa useful 
feature of the methods of calculation herein described that they 
indicate in a facile way the results of any departure from the 
theoretically best conductor sections, and so provide at least part of 
the data for determining the best system to adopt. 

When the distribution radii much exceed the distsnoes above 
named, it will be obvious that the single station supplying direct to 
the feeder system becomes impracticable, and it ie under these 
circumstances that an engineer is called upon to thoroughly investigate 
the alternatives, and estimate the total annual cost of working the 
lines by means of each of such alternatives. Only certain systems 
in practical use in the United Kingdom can be mentioned. They are 
—(1) The multiplication of generating stations retaining the direct- 
current low tension system of generation. (2) The use of battery 
aub-stations charged from а single generating station. (3) The use 
of a single generating station, generating polyphase currents at high 
pressure, and transforming sub-stations placed at suitable points on 
the line, supplying low tension direct current to the line feeders. 
The direct current for tbe lines near the station may or may not be 
generated by special direct current sete: when it is, separate con- 
sideration has to be given to such contiguous area, in calculating 
conductors and costs. 

The second system above-menticned has tut few examples, and 
reliable data are somewhat difficult to obtain. Its application would 
seem to bs limited to cases where an infrequent service is given on 
distant lines; hence the feedera having to carry but a small average 
current, their sizs may be kept down, and tbe battery provides for 
the larger current needed by the cars. It will be obvious that tho 
arrangements require to be carefully thought ont ia order to ensure 
the battery being properly charged, and always available duriog 
servic* hours A very good example is that designed by the 
late De. John Hopkinson for the Leeds Tramwaye, and 
described in Prof. Ernest Wilson's "Electrical Traction.” It 
will be found that some complication is involved. Considering the 
pec limited application and the many questionsof detail involved 

calculating the working cost of such arrangement, the system can- 
net be discussed now, and is mentioned as a practical means of 
meeting the demand which may be sometimes made for working a 
long branch, the traffic on which only calis for & sparse service, or on 
which the traffic is relatively heavy for only a small portion of the 
working hours. The discussion will be narrowed down then to a 
comparison of the first and third alternative systems, involving a 
statement of the data which affect the choice and the calculations by 
which the working cost of each may bs estimated with an extc' ness 
dependent upon the accursoy of the figures adopted. As some of 
these figures must themselves be estimated, the judgment and ex- 
perienoe of the engineer are here very important factors. 

I: is quite clear that there are two broad qucstions to be decided ; 
firstly, What will be the total cost of producing a unit at the station 
or stations? and secondly, What will be the total cot of geiting 
a unit to the car? in each case. The first question involves the 
charges on the capital cost of the station plant in addition to the 
working expenses, and the second question involves the efficiency of 
the distributing system as well as the capital charges upon it, as the 
cost of delivering a unit includes the energy wasted in its distribu- 
tion. Used ia distribution seems a more rational ex prese ion than 
“ Wasted in distribution,” but the latter phrase is so widely adopted 
that confusion might result from au attempt to roform. 

It is obvious that by the multiplication of dircc:ly feeding gene- 
rating stations ad lib. the lore in distribution as above defined may 
be reduced to any desired extent. Oa the other hand, with a system 
involving transformation there is some minimum loss which cannot 
be reduced, and which corresponds to the attainable efficiency of the 
transforming devices. Clearly, then, this minimum loss constitutes 
a handicap upon the multiphase high-tension system which must be 
overbalanced by other advantages in order to justify ita adoption. 

The reduction in the cost of generation of energy due to the em- 
pie of large unite in one large station as against smaller units 

a number of stations can only be estimated in &dvanos by a com- 

lete study of local conditions p by experience and judgment. 
FF 
place enjoys such a great ad vantage as of fuel, a 
available condensing water, and freedom from neighbours who may 
object to noise and vibration, that direct and indirect costs must be 
much lower than in any other available site. The greater economy in 
staff and in total value of plant and buildings to be obtained by 
generating at one station instead cf several can be estima'ed very 
a A more difficult item to estimate is the relative value of the 


Whilst every case requires special atudy to determine what 
advantage in generating costa is attainable by the adoption of the 
single large station, a study of the distribution costs can be made on 
general principles, which will indicate what that saving must be in 
order to give the single station a balance of advantage. 

The limit of direct-current rupply has been assumed to be the 
distance at which the drop in the trolley wire is 50 volta, $.e., 10 
cent. of the energy given to theicars. Assuming a uniform distribu. 
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tion of the cars, this means an average drop of 5 per cent. over the 
whole system. (Notice that if the system is one radiating from a 
large town, so that the cars are more dense near its centre, the average 
drop will be less. It can be calculated as closely as the service can 
be predicted.) The loss in track feeders will be less; probably 23 
per cent. will cover it in most cases. 

Tbis total loss of power in distribution, amounting to 74 per cent. 
of that delivered to the cars, can be attained with generating 
stations spaced from 4 to 6 miles apart, ¿ e., delivering power, each 
for а radius of from 2 to 3 miles. As the interest item of distributing 
cost equals in value that of the loss of power item, it follows that 
distribution costs in such a system = 15 per cent. of the value of the 
power delivered to the car, and the total cost of 100 B.T.U. at the 
cars = that of generating 115 B.T.U. The plant has to be pro- 
portioned to produce 1074 per cent. of the energy delivered to the 
cars, as its normal full load. In a multiphase transforming system, 
the overall efficiency cannot at present be taken at more than 80 
cent. Mr. Parshall bas given figures from Dublin experience showing 
somewhat lower rates, bat 80 per cent. seems attainable. Then the 
generating stations will bave to supply 125 units per 100 units 
delivered to the cars. The interest and operating costs of the dis- 
tributing system cannot be calculated so simply in this case as in the 
former, вв moving transforming devices calling for human attention 
are involved: but if the prices of those devices are known, and a 
proper rate of interest calculated to cover depreciation, the cost of 
attendance and sites can be got at pretty closely, and a price worked 
out per unit delivered to the mains which can be expressed as a 
percentage rate of loss of the energy delivered. If this is called x, 
we have the following expression showing at what proportionate 
cost the high tension station must generate energy to counter-balanoe 


the larger distribution losses. = Py where b equals cost of 


production at the single high tension and a = cost of production at 


the multiple low tension stations. Unless ^з ro. the low 


tension multiple station system will give the lower working cost. 
For this calculation to be of any practical value, it is evident that 
the cost of production must be properly debited with all charges in 
each case. To make such an estimate for prospective stations with a 
near approach to accuracy is а task much more difficult than calcula- 
ting conductors, but an incorrect decision as to the system to be pre- 
ferred in a given case is not prc bable if experience and judgment; are 
brought to bear on a careful investigation of the local conditions. 
The value, N, above taken includes the interest item on both the 
high and low tension conductors. This value can be found as in the 
other case, and will as in that case be equal to the obmic loss in each; 
but it must be noted that the cost of a watt is greater in the low 
tension conductors owing to the transforming loss. The best density 
in the high tension conductors is found exactly as in the case of 
direct supply, but the cost per ton of will be considerably 
higher in the case of the three-core high tension cable, and hence the 
best density will be higher. The interest and operating costs of the 
traneformers. must be carefully considered, allowance beiog 
made for the necessary spare plant and margin of power necessary. 
I theses coats come to d pence per unit, the condition of advantage 
for the high tension system is D 
аз у 5 ＋ E 115 
a 125 + p 

where p is the percentage value of the losses in the high tension 
conductors, This wil usually be small, not over 5 per cent., and 
taking this value we get 


b+d 116, 
a 130 
so that for equal costs under the two systems 
b= 885a – d; 
cr in words, the cost of generation at the single high tensionetation 
must be less than 884 per cent. of the cost at the low tension 
stations by the cost per unit of interest, attention, and stores due to 
the transformers. If b < 885 a — d, the difference is the saving 
unit to be made by the high tension system ; if 5 > ‘885 a — d, 
difference is the advantage for the low tension system. 


(To be continued.) 


PROTECTION OF PUBLIO BUILDINGS FROM 
LIGHTNING.* 


Mn. Кплнатовтн HEDGES ыйл Бу a reference to B are brought 
forward in his ron “Tne Fire Rieks of Electric Lighting,” read 
before the Institute in 1884, and in Colonel Parnell’s paper on The 
Action of Lightning Strokes in Regard to the Metals and Chimneys 
of Buildings,” read before the Institute in the same year. In the 
same connection were quoted opinions of Dr. Oliver F.R.B. 
and Prof. Kirchoff, of Berlin. Since the Report of the Lightning 
Rod Oonference in 1882 there had been no official report on the effect 
of lightning strokes on buildiogs protected by conductors, and he 
hoped bis paper would elicit some expression of opinion from archi- 

‘tects, who had more opportunities of observing such effects than 
engineers. Discussing the action of a lightning fiash, the author 

* Abstract of paper read before the Royal Institute of British 


Architects by Mr. Killingworth Hedges, M. Inst. O. H., Monday, April 
DA т gw ges, » Monday, Apri 


tive tendencies. Lightning conductors, as usually 

not guard at all against what Dr. Lod the “spitting” 
action. They may serve or off on 
to the atmospbere the induced ity from the earth 
and from the dings u it; but missum. they 
are so arranged that should they be actually stru a flash 


the 

building would probably be set on fire; there was a chance, too, 

іс ourrent would be diverted into un- 

earthed metal-work, and prove most destructive in its tortuous 

besser to explode the fallacy that a properly constructed lightning. 
necessary to e e а properly о 

rod never failed. thunderstorms the atmosphere 
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pase dads discharge will often leave what would ordinarily be called au 
e ent conductor, and side-fiash through the air to other much 
worse conductors. For instance, the lightning rod be struck, 
but instead of following the course provided, a Ade fab may select 
EE of brick or stone to a neighbouring gas 
pipe or 8. ; 

e phenomena of surging and self-induction were described by the 
author and illwstrated In dealing with the question 
whether our public buildings are efficiently 5 бое first 


Royal They 
time to be the most advanced system of protection. e uem 
thorcughly overbauled by the anthor for the d agi oed report, 
and pronounced to be open to serious criticism. of danger 
due to inadequate conductors, faulty connections, non-protection, and 
other causes were found to exist. Of the dome, statues, choir, and 
towers, none were efficiently protected. The author read extracts 
from his report, and fully de the weak points in the installation. 
This was an average specimen of the method of protecting 

baildings. That more disasters do not happen is dae 
pe шею е ке ee кеч 

m the numerous chimneys in 


violence of thunderstorms; but should a direct flash strike ав insuffi- 
ciently protected edifice, a disaster would occur. Descriptions of 

п and American practice were given by the author, and 
details of installations on public buildings abroad which he had 
inspected. The method adopted at the Oathedsal of Notre Dame, 
Paris, the author consid somewhat lacking; that at-Oologne 
Oathedral was far more advanced, the work being carefully executed, 
and of a design which might be followed with safety. At the Palais 
ie Justice, Brussels, was installed the most recent adaptation of the 

elsen system, details of which were given. The author next gave 


(making inter-connection with the iron supports of the structure); 
there connecting them with the eight existing conductors, and 


horizontal conductor, aigrettes, consisting of five pointed copper 
rods, were teed at intervals by means boxes tinned 
inside, into which the cable was placed 
bin and the whole united by running in hard solder. The method 
of ob efficient new earths (a matter of difficulty owing to tha 
nature of the ground), of the process of earth attachment, and ths 
arrangements were fully detailed and illustrated. 

The installation should not be taken as a model one, except, 
perhaps, with reference to similar ecclesiastical structures, which do 
not lend themselves very readily to the improved he lags 
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tection, such аз ће author recommended for all new public 

It is almost impossible to draw up a set of rules to be 
applicable ; each building should be carefully studied, first, as regards 
its position with respect to neighbouring structures; » AB to 
the disposition of the metal employed; and, thirdly, with 

to the subsoil and its suitability for earthing the conductors. 

Under the head, of practical questions, the author then recapitu- 
lated a number cf rules and principles laid down by Prof. Lodge, 
supplemented with suggestions of bis own, his aim being to elucidate 
the possibilities of improvements in the erection and testing of 
lightning conductors. In conclusion, he warned those who had to 
specify methods of protection to put no faith in the generally 
received opinion that a certain space contiguous to a fightning-rod is 
completely protected by it, so that if the rod is high 
a building in this protected region is safe. Nothing was 
illnsory ; no s near a rod could be definitely аз 
protection, for it is possible to receive violent sparks or shocks from 
the conductor iteelf without taking into account the phenomena of 
surging and self-induction. 


—— — —T— а 
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The paper was further illustrated by slides giving views of Bt. 
Paul's, Westminster Abbey, Notre Dame and Oologne Cathedrals, and 
Bockliffe Ohurch, also of lightning discharges showing, first, the 
p representation of a flash of lightning, followed by others 

from з аа-а им of actual discharges. These were lent by 
the Royal Meteorological Society, 

Ол the table were specimens of the fittings designed by the author 
for Bt. Paul's Cathedral, exhibited by the manufacturers, the Carboid 
Company, ot Westminster. 


A SIMPLE HIGH TENSION SUB-STATION 
EQUIPMENT. 


Ox high tension alternating current systems it is common to place a 
number of transformers in sub-stations or transformer cham at 
convenient centres of the district covered by the system. It is cus- 
tomary to lead incoming feeders into these sub-stations in the form 
of concentric cables with rubber, paper, or other insulating dielectric. 
Each of these incoming feeders may have to supply current for a 
number of transformers of the same or different sizes, and for this 
purpcs3 some distributing device is required by which the current 
can be led to the primary coila of the transformers. 

It is also necessary to have some form of switch gear to cut off the 
supply to any transformer, either for repairs, removal, or auto- 
matically when there is an excess current caused by a faulty trans- 
former or secondary circuit. 


Бов-втлтіох GE;R FoR Two FEEDERS AND EIGHT TRANSFORMERS, WITH AND WITHCUT GUALD SLATE 


As this gear із to be left in an isolated place where constant expert 
supervision is undesirable, it is of vital importance that it should be 
so constructed as to minimise the chance of a casual operator coming 
in contact with any of the live parts, and so endangering his life, 

In some of the older types of sub-stations the walls 
and floors are damp, and it is therefore necessary to A 
construct the switching gear in such a way that the 
insulating properties and durability of any of the 
parts are not deteriorated by this dampness. Means 
must also be provided for sealing the insulation B 
at the ends of the cables, with the same object in 


Simple as the above requirements seem, many com- 
devices are in use, and much ingenuity has C 

displayed in attaining them; but, as is the case 

with all work of this kind, simplicity in design often 
leads to the best results. On the other hand, com- | 
plications are likely to introduce misunderstandings | 
on the m the operator, and at the same time, by 
i g the number of pieces in the appliance, each 
one of which has its chance of going wrong, they 


. increase the risk of failure. 


Due я of apparatus in practical use is shown in the accom- 
panying illustrations, which need only a brief description :— 

Diagram i shows the gear in its simplest form. The inner bar, 

A, receives the incoming feeder and feeds all the transformers in 

through the well-known  Ferranti oil-break plug fuse; 

the outer, o, being earthed at the central station, is common to all 


Diagram 2 shows the same type of gear, but with two feeders con- 

nected to two inner bars respectively. In this case it is possible to 

any number of transformers in parallel on either of the two inner 

bars, and so to either of the two incoming feeder cables, The 
outer bus bar is also common to all cables. 


d 
| | 


On alternating current systems where the outer bus bar is not 
earthed at the central station, it is necessary to have double- 
fuses so that the outers can bs disconnected from the bars as w 


the inners. 


Es. 
ЕХ 


2 : 
DrGBAM 1.—Conneortioss OF SUB-STATION GEAR FOR Ong FEEDER 
AND THREE TRANSFORMERS 


In the diagrams the incoming feeder cables, r, are connected by 
terminals (provided with means for sealing the ends of the cables) to 
the inner and outer bus bars, 4, B, and c, respectively. The cables, 
G G, leading to the transformers can be either single or concentr:c, the 
latter making the neatest connection. The outers of these cables con- 
nect direct to the common bar, ©, and the inner to the terminal 
casting, e, carried from the top slate by porcelain insulators. This 
terminal casting is bored at dto receive one plug contact of the fuse, 
the bus bars being provided with corresponding sockets receiving the 
other plug contact of the fuse. The inner bus bars and all metal 
work connected thereto are entirely covered in with slate frame work, 
securely groufed into the sub- 
station wall. A guard slate covers 
the front, thus rendering it im- 
possible to get a shock from the 
bars and connec‘ions. 

In order to ensure perfect in- 
sulation, all metal fittings carrying 
high tension current are first 
mounted in porcelain insulators 
and fixed into the slate frame- 
work by a special insulating com- 
pound. Thanks to the special 
construction of the slate work, 
апу moisture running down from 
the walls will be stopped by tha 
slate before it has an opportunity 
to get anywhere near these high 
tension fittiogs. The plug fuse is 
made up ina porcelain pot con- 
taining oil, which, at the moment 
of a fuse blowing, puts out the arc, 
and so automatically and surely 
disconnects the transformer from 
the source of supply. The fuse 
shown is suitable for a working 
capacity of 100 xw. at 2,000 to 
6,000 volts, and only occupies a 
wall space in width of 9 inches. 
An ivory паше plate is dropped 
into a metal frame mounted on the 
top slate over each panel. 

This gear, which is made by 
Messrs. 8. Z. de Ferranti, Limited, 
is working at several places in this 
; А country and abroad, inclading the 
Victorian Railways (Melbourne), South Shields, and Hammersmith. 
It is so simple, so safe, во reliable and mechanical, that it forms 


a uy serviceable acquisition to any alternating current supply 
system. 
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DIAGRAM 2.—ConneEctions OF BUB-.SrTaTION GEAR ron Two FEEDERS AND 


Етант TRANSFORMERS. 


SOME PRACTICAL POINTS IN THE ELECTRO- 
DEPOSITION OF COPPER.* 


By ALFRED F. BAWTREE. 


In electro-deposition there is a vas! difference between laboratory 
experiments and commercial work. The chemist uses pure materials, 
nicely registered current densities and uniform pressures, details 


* Paper read before the students of the Finsbury Technical College. 
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which cannot be attended to in workshop life. A solution three 
years old is by no means pure, yet one cannot afford to throw away 
1,000 gallons of it. A dozen articles inthe same vat, all cf different 
shapes and eizes, cannot possibly receive exactly the same current 
density, or be subject to the same H. M. F. As an illustration of this 
point an article appeared Jast year in an electrical paper giving the 
results of laboratory experimenta in copper ting. The author 
stated that “a little of the gutta-percha w insulated his wires 
got into the solution, rendering the deposit brittle and rotten,” 
showing the effect of organic matter upon the solution. Now a 
certain vat has been depositing on to 24 square feet of gutta- a 


moulds for four ycars,and yields splendid touch copper. Во there | 


cannot bs much in this discovery. 

It is therefore evident that no set of conditions is of practical 
value that does not permit of very great latitade in every way, but so 
long as the fundamental principles of deposition are well under- 
stood, such a set of conditions can be readily obtained. 

The fitet of these principles is, that the nature of a solid deposit is 
crystalline, and is therefore in accordance with all the phenomena 
of crystallisation. Thus the deposit is finer, or, in other worde, the 
crystals are smaller the quicker they are thrown down, unless some 
other circumstances come in to interfere, as will be B agen 
explained. The slower the deposition, and consequently larger 
the crystals, the softer sand tougher will be the deposit. 

Whetever be the shape of the work, the deposit always tends to 
go tothe edges. In fact, a plate 2 feet rquare by 3 inch thick at the 
edges will often be found to be only у, inch thick in the centre. 
There actually appears to ba a greater current density round the 
edges—similar to phenomena in statical electricity—for when the 
current density exceeds a certain amount the copper crystals do not 
‚ adhere to one another, ard a sandy deposit is the result; and this 
appeararcs iscften seen round the margin of a deposited plate which 
is quite sound in the centre. Sometimes the concentration of the 
current at the corners of a piece of work causes the copper to sprout 
out in coral-like branches, which will grow right to the anode and 
abort circuit the vat unless broken off. 

Now as to the smoothness of the back of ап electrotype. For 
copies of engraved plates this is essential, and for all commercial 
work it is desirable, sirca roughness is only current and copper 
expended without adding anything to the strength of the electro. 
Rougbness begins, usually at the first coating of the mould, in the 
formation of pear-shaped nodules, attached to the plate only by a 
very fine stem. However thick the work is deposited they never 
unite to the surrounding eopper, but at the least touch come out, 
drawing in the surface of the work in a little pit. The solution has 
but little to do with the smoothnese of the work. The nodules are 
due to the crystalline film of copper coming in contact with a micro- 
scopic cbatruction on tbe surface cf the mould. This sets a crystal 
up on end, and others growing on it keep their axes parsllel to it, 
and therefore at right angles to the surrounding copper. This 
5 for the nodule never grow ing continnows with the rest of 

e plate. 

Tho»gh опу a certain ЕМ Е, can be maintained between fhe 
anode and cathode without getting excessive current density, a high 
pressure in the circuit, cat down by resistance outside the vat by 
several vats in series, or by a wide gap of solution between ancde 
and cathode tends greatly to smoothen the deposit. To explain this, 
suppose there is a resisting speck on the plate which one volt extra 
pressure would drive the current over. If there are 13 volte between 
anode and cathode, and only 2 volis in the whole circuit, this extra 
volt cannot possibly be forthccmirg, but with, eay, 8 or 10 volts in 
the circuit, the additional E.M.F. naturally comes, when a point of 
resistance cute down the current, Of course, precautions for obtain- 
ing smoothness, such as this, cannot be considered where it is 
required to deposit the maximum weight of metal per horse-power, 
but where a smooth deposit is the end aimed at, it is an expedient 
well worth the extra power expended. 

Many are the complicated recipes given for solutions for deposi- 
tion, but, as a matter of fact, almost any solution of copper saits will 
give a gocd deposited plate, provided the conducting surface and 
current density are correct. A sulpbate solution need contain 
nothing but sulphate of copper and sulpburic acid. Anything else 
added to the bath renders it unstable, and in no way improves the 
deposit. The most reliable bath, then, is a nearly saturated solution 
of peste of oopper, containing 5 per cent. by volume of sulphuric 


With regard to the cathode surface, plates of lead or lead and 
antimony alloy do well whero it is simply MIS to make copper 
plates. They should be varnished at the ; the edges, and for a 
narrow margin on the front. Burnished co plates slightly 
е 2: rud and Mies as already d раа ате ма + 

g ele copper or engraving upon, but such copper 
far softer than 8 rolled plates. 

Non-conducting surfaces prepared either with plumbago, bronze, 
bronz: and silver solution, or phosphorus and silver solutions, as 
described in any text-book on Electro- urgy, give smooth 
deposits in proportion, not to their conducting power, but to their 
smoothness or polish. As an illustration of this if a shallow tray be 
filled with melted wax, and one half brushed thickly over with 
pos while still slightly warm and sticky, and then when quite 

ard and oold the other half be highly polished with a thin film of 
plambago, the first half will coat long before the other makes a start, 
ut the deposits will resemble a file card as compared to a sheet of 


paper. 

The anodes employed should be made of ele pe copper. They 
cost very little more than rolled plates, and are chesper in the end, 
for they are allcopper. The slime that forms on them conducts as 
well as the plate itself, and therefore deposition can be allowed to 
preceed for far к ee than when copper so impure is used 
that it insulates behind its slime in hours. An electro 


anode will run 72 hours with but a very slight drop of current. After 
all that time a swillin water removes the slime without any brushing 
at all. 3 5 . ag solution and 
sap po: part. 
should, if possible, be reversed every day. 

Why should a pure copper plate have any slime on it atall? Oa 
avalysis this slime is found to be 55 pure Wn үзү the 
anode. Озе theory states that the velocity of the mole of B О, is 
greater than that of the copper molecules. Hence some of the latter 
are never taken up but accumulate on the anode. From this 
follows that the В О, is always on the increase in the solution, 
the O, 8 O, on the decrease. As a matter of fact, exactly 
reverse is the case. In spite of the work and anodes being taken 
continually wet with solution and put back wet with water, there 
euch a rapid absorption of copper by the solution, that a vat run a£ 
rate of 1 ampere per galion requires diluting with its own volume 
water—that is, the replacement of the whole solution by 
water every year. It is worthy of mention in endeavou 
viver „5 as i beolately не 

у employed, в absolutely no 
evolved from anode or cathode. юне 


ї 
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OUR LEGAL QUERY COLUMN. 


the views which he may express. ] 


“ BETH THOMAS" asks: Is an electricity варріу company liable for 
5 to water pipes by the electrolytic action of retum 
currents ? " 

„ Seeing that electrical undertakers are usually bound by their 
provisional order to insulate all mains leid by them in contact with 
or near to any gas pipe, and are under a penalty for neg to do 
so, it would seem to be clear that they are liable for any 
caused by bad insulation. We presume that the electrolytic action 
referred to 


undertakers are 

ta, damages, and iojuries ha i 
through their acts or default, or the act or default of any of their 
sorvants, | 


“INQUIRER” aske:— 1. Can a corporation object to ет pin 


.being used by the consumer only in the event of a breakdown 


own lighting or power installstion? 2. Could tho corporation charge 
a higher price than that charged to ordinary consumers for current 
supplied under such circumstances ? " 

%“ With regard to the first question addressed to us by 
“Inquirer,” a careful study of the Electric Lighting Acts and stata- 
tory orders thereunder falls to disclose any provision whereby power 
is conferred upon undertakers to compel a consumer to take an un- 
intermittent supply. Moreover, it is provided by Section 18 of the 
Electric Lighting Act, 1882 (46 and 46 V. Oap. 56) that undertakers 
shall not be entitled to prescribe any special form of lamp, &c., to 
be used by any company or person, or in any way to control or 
interfere with the manner in which electricity supplied by them under 
that Act, and any license, order, or special Act, is used. It shoald be 
remarked, however, that this section prohibits a consumer from using 
bis supply in such a way as to interfere with the supply to other con- 
sumers, but the demand for an occasional supply could hardly be 
brought within the mischief, to the suppression of which this part of 
the section applics. For these reasons we are of opinion that, assuming 
the consumer uses the minimum amount of energy in the course of the 
year, or, at any rate, pays for the minimum amount which he under- 
took to purchase by sgreement with the company, he may avail 
himeelf of the supply of energy as little as he chooses. 

2. With re to “ Ioquirer'a" second interrogatory, it is clear 
from the Blectric Lighting Acts that no preference can be given to 
any particular class of consumers, nor can the company demand an 
increased price from a consumer who makes use of their supply in a 
manner b:a% suited to his needs. | 

We have said that this point is clear from a consideration of the 
Electric Lightiag Acts —but it is just possible that the license order, 
or special Act authorising the company to supply energy in the 
district in which Inquirer appears to bs interested, contains a 
special clause giving preference to some particular class of customers. 

For a further consideration of these interesting points, we would 
refer “Inquirer” to an article in the Exxzorntoan BRavrgw for 
D.c.mber 8th, 1899, p. 910. 


Society of Model Engineers.—A meeting was held on 
Tuesday, May ist, at the Memorial Hall, Farringdon Street, E.O. 
Мт. W. Н. Daarden read a paper on “Tools and „* his 
remarks baving sp. cial reference to the construction of gas 
engine, which recently gained the society’s gold medal. After the 
paper, trials of modern steam and electric locomotives took place. 
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THE APPLICATION OF ELECTRIC TRACTION 
TO EXISTING RAILWAYS. 


By Ер C. рв BEGUNDO, Assoc. M. Inet. C. E. 


THE experiments now being carried out by the District 
Railway upon the application of electric traction to trains 
capable of being hauled by steam locomotives over the same 
rails are of no little interest, as the successful issue of such 
experiments will have some considerable influence upon the 
general question of driving trains by electricity along ¢ xist- 
ing railroads in this country. Unforeseen contingencies are 
apt to werk havoc with engineers’ estimates, more especially 
if the engineer is tied down to existing conditions, as would 

the case in adapting the existing 5 railways 
for eleotric traction, and the hesitation of the directors to take 
the plunge can be understood. There is no doubt, however, 
that electric traction will be employed on a portion of the 
District Railway system, and there is no reason why the 
result should not be satisfactory commercially. | 

Electric traction has the experimental stage, and 
the electrical engineer is enabled to calculate with accuracy 
what the cost of operating a length of line by electricity 
would be. The idea of the London and North-Western 
Riilway, for instance, being o electrically is of so 
revolutionary a character, that its materialisation can only 
be looked for in the dim and distant future; not because of 
its physical impossibility, but because of the hopelessness of 
reconciling the conflicting interests which would arise. Still, 
the operation of such a railroad by electricity is not more 
startling, relatively to our times, than is its existence com- 
pared with the transport conditions which obtained a hundred 
years ago, and, having regard to the large number of big cities 
throngh which such a railway rans, and to the fact that 
every city and town of importance is being rapidly equipped 
with central electric generating plant, the problem of railway 
electric supp'y may not be so overwhelming a one as at 
first sight would appear to Ъз the case. 

The electrical operation of main lines may, however, be 
left out of consi ion at the moment, since a more 
lucrative and appropriate field for technical enterprise in the 
immediate future is offered by the suburban traffic, which, 
in towns of large size, is growing by leaps and bounds. In 
America, the wonderful development of the electric tramway 
has to some extent entered this field in competition with steam 
railways. During а recent visit of the author to America, 
be was told by & prominent official of one of the leading 
railways that the competition of the trolley car for suburban 
passenger traffic was beginning to be appreciably felt by the 
railway in question, and that at the moment he was unable 
to suggeet any way К the railway could counteract it. 
In America, especially in New York, and cities of a similar 
character, the public appreciation of rapid transit grows year 
by year, and it is an axiom that if a man has to go to business 
at all, it is impossible for bim to be conveyed there too quickly. 
In this connection the trolley car can certainly give the rail- 
way points, A man living some miles from bis business in 
New York can, in many instances, mount on an electric 
tram, which may pass the door or the end of the street in 
which he lives, and he is carried rapidly to the centre of the 
business part of the town; bat if he should elect to come 
into town by train, he must first walk to the nearest station, 
carefully timing his arrival во as to catch a train; he arrives 
at a terminus in the city which may be miles away from the 
business quarter, and he has to begin another journey. 
Perhaps the greatest disadvantage offered by the steam rail- 
way is the infrequency of the service as compared with the 
electric car. The foregoing remarks apply iarly to 
New York city, but on broad principles they apply to London 
and to all large and growing cities, as those who have lived 
in the saburbs of London know full well. 

оа railways are the necessary ramifications of 
а main line railway, and should really form part of the 
same system. The Metropolitan and District Railway 
Companies have thrown out feelers to outlying districts of 
London with conspicuous success, but it is clear that a steam 
lo:omotive is not а suitable motor for underground 
traction, and there is nothing but the question of capital 


outlay to prevent опг underground roads being worked 
electrically. 

It is now possible to travel from New York city to Boston 
entirely by trolley car. It is not suggested that the service 
of electric cars is such as to warrant anything like a com- 
parison of this method of reaching Boston from New York 
with that of the steam railway, either in point of time or 
comfort. The electric tramway was not originally intended 
to connect the two cities, nor was any idea of competing 
with the railway present in the minds of those who projectt d 
the tramway, but the extensions of various local tramways 
have been such as to complete the connection between these 
Cities situated 180 miles apart. This fact is only mentioned 
as indicating that in a densely populated part of the 
country, the development of other industries in which electric 
power enters, can be counted upon with some degree of pro- 
bability to afford facilities for an extended system of electric 
traction without involving the immense capital outlay that 
would be entailed by the erection and maintenance of electric 
generating stations solely for the purposes of the railway 
at the necessary intervals along the line, 

To compete with the steam railway, an electric railway 
must гап at the same or at a higher speed with a more 
frequent train service, at the same cost per mile. To place 
the success of the competition b yond a doubt, the cost of 
transport must be less on the electric road as compared with the 
steam railway. Anyone who has watched the development 
of the experiment by railway companies of increasing trans- 
port facilities and reducing the fares, will entertain no doubt, 
whatever as to the result. A practical difficulty, however, 
stands in the way of any such competition with existing 
steam roads, at least, in England, namely, the improbability 
of obtaining the necessary Parliamentary powers. Any 
attempt to promote a ВШ in Parliament for the pucpose of 
building a steam railway in direct competition with any of 
our existing roads would be difficult enough, but to try to 
obtain powers for an electric ruilroad for the same p 
would ba hopeless for reasons which are sufficiently obvious 
to those connected with this department of 5 

It would appear that the manner in which suburban electric 
railways are most likely to come into existence withoat 
involving an almost impossib!e financial burden to start with, 
is by the equipment of a portion of the line for electric 
traction by the railway oompany iteelf. It has been euggested 
as long ago as ia 1895 by a railway authority that a railway 

ing a road with four lines should adapt the two lines 
used for local traffic, for electric traction, and also run its 
freight trains over the electric road; the objection to this is 
that owing to the ever growing need of a fast train service to 
the outlying towns near our great city the electric local trains 
would have to run at speeds equal to that of express main 
line trains, and this would seriously disorganise freight 
traffic. Leaving such a question as the disposal of freight 
traffic on one side for the moment, it will be of interest to 
consider the main points that would have to be taken into 
account by a railway company which oontemplated the 
introduction of a fast and frequent service between the ter- 
minus in the city and towns within, say, 20 miles. 

The 5 trains would have to run upon the 
existing roads, the service would bave to be regulated by 
and worked under exactly the same rules as the railway, and 
the whole equipment as to build of carriages, method of cdn- 
nection, system of brake-power, and во forth, would need to 
conform with the Board of Trade requirements and with all 
laws relating to steam railway trains absolutely. In these 
circumstances, the methods by which electric traction can 
be introduced on an existing railway—speaking on general 
principles—natrow down to two, namely, the building of 
electric locomotives of the power and tractive force required, 
or, ав an alternative, the conversion of some of the pas- 
senger coaches into motor cars capable of hauling others. 
Perhaps the electric locomotive will appeal to the generul 
manager of a railway as being more suited to take the place 
of the steam locomotive than the motor carriage, because it 
can do the work of the steam locomotive in every respect, 
and no change being made in the design of passenger coach, 
it would be perfeotly easy to electrically drive a train a 
certain distance, and then attach a locomotive for steam 
haulage to some further point—a condition of things that 
would frequently obtain in the operation of the road as a 
whole. Moreover, the experience of the electric roads now 
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operated in this country tend to show that there is not mach 
to choose between the electrical locomotive ard the motor 
carriage as far as economy in working is 5 and the 
weight per passenger seating capacity works ont to very 
perds the same on the City and South London, which is 
worked by electric looomotives, and the Waterloo and City, 
which is operated on the motor carriage principle. 

On the other hand, the motor carriage principle is, per- 
haps, a8 regards first cost, the cheaper method in which a 
steam railway can be converted into an electrical one, and 
for many conditions of suburban traffic requirements within 
a distance of 20 miles the motor carriage would no doubt 
prove the least tronblesome to operate. A feature in the 
conditions applying to London is, that owing to the network 
of lines encountered upon approaching any of the London 
terminuser, it seems hardly practicable for any underground 
or overhead system of conductors to be e which would 
not cause great inconvenience to the working of the railway 
generally, and it would appear that in most cases London 
might have to be entered underground. This would be a 
most serious matter, not only on account of the expense, but 
also on account of the inflnence it would have apon the type 
and design of motor to be used. The experience gained у 
{Һе building and operation of the Waterloo and City Rail- 
way shows that if more room could be allowed in the tunnels 
the execution of the work would be enormously facilitated, 
but owing to the heavy expense of construction, the eize of 
the tunnel is practically determined by the smallest possible 
space into which the motor track can be compressed, 
and while this is not an absolately probibitory condition 
іп the case of a railway like the Waterloo and City, where 
а comparatively high fare can be charged, it would most 
seriously interfere with the success of the working of a sub- 
urban electric line, where very low fares would have to be 
charged, and a high speed maintained. 

(To be continued.) 


THE PROTECTION OF INSULATED WIRES 
FOR ELECTRIC LIGHT AND POWER 
INSIDE BUILDINGS. 


By SYDNEY F. WALKER. 


(Concluded from page 767.) 


In dry bnildinge, however, which are constantly warmed 
by heating apparatus in cold weather, very fair results have 
been obtained by well drying the casing, and painting with 
successive coats of shellac varnish, allowing each coat to dr 
well before putting on the next. Shellac has a very hig 
specific resistance, and in this manner a skin of the sub- 
stance is formed between the insulated wire and the moisture 
in the casing, which affords additional resistance to the 
leakage current, and to the general deterioration. With wood 
casfng, also, it is difficult to arrange satisfactorily for wires 
of opposite sign crossing each other, without either making 
ап ugly bulge in the casing, or cffering a dangerous opening 
for a possible spark. 

аше may, and has been, sunk in channels in tho plaster 
and brickwork, the face board being covered with the ordi- 
nary paper, or painted like the remainder of the walls. This 
is much better than placing it on the surface, but it is often 
expensive, and nearly always troublesome to arrange. And, 
after all, wood casing at its best is but a poor makeshift, 
Householders and others pnt up with it because they are 
told that it is necessary. © 

Farther, wood casing, even when well shellacked, is practi- 
cally useless, after a certain time, if fixed on a damp wall. 
The shellac is gradually dis by the wet, and then the 
process of deterioration of tke rubber goes on very rapidly; 
all the more so from the faot that the wires are usually fixed 
tightly in their grooves, and that as the wood swells in 
presence of the moisture, they become more and more 
equeezed, the moisture following as the squeezing proceeds, 


Failing wood casing, then we have the following possible 
solutions of the problem :— | | 

1. Vulcanised rubber-covered wires, farther protected with 
jate or tape, and laid in channels cut in the plaster. 

2. Vulcanised rubber-covered wires, drawn into lead tubes, 
and these laid in channels ont in the plaster. 

8. One of the forms of paper, or fibre insulated wires, in 
lead tube, these laid in channels cut in the plaster. 

4. Vulcaniced rubber without lead tube, or one of the 
paper, or fibre insulation wires, laid in iron pipe, either 
glass lined or withont. 

In considering any problem in engineering, it is 
for euccess to consider the worst case, the heaviest strain the 
apparatus will have to stand; and in this case it will be that 
of the outer wall of a house; which is often very wet н 
the winter rains, or when snow has collected on the rcof 
water is trickling from it at every thaw. 

In these cases the inside of the walls are aleo always very 
damp during the wet season, and the plaster is more or les 
impregnated with moisture, to that the wires which are 


placed on those walls will be—during the major portion of 


the wet Beason— virtually embedded in a wet sponge. 

The evil will be seriously increased if, as often 
happens, the walls are exposed to a hot run during the 
summer, and when that season is also fairly dry. The walls 
dry, and the plaster often cracks, leaving fissures for the 
ingress of the rains of the next wet season. Under these 
circumstances, vulcanised rubber-covered wires, even whem 
overlaid with jate, will not stand for long unless both rubber 
and jute are made of such a thickness as to render the cost 
prohibitive, and the channels in the plaster very 

Vulcanised rabber-covered wires laid inthin steel tubes made 
of sheets rolled up, and with the longitudinal joints more or 
less open, would be eubject to very nearly the same influences 
as the wires laid in the plaster. The wires would not be 
clasped by a wet sponge, as when in the plaster, but the tubes 
would form channels for dist: ан any water, which 
penetrated anywhere, impartially over the whole system. 

Further, the thin tubes would quickly oxidise and become 
networks in place of tubes, the varnish only delaying the 
process for a short time, 

It must be remembered that, in the plaster of a damp wall, 
such as is specified above, two agents are present, lime and 
water, both of which are fatal to vulcanised rubber, and to 
thin iron or steel pipes, in a certain time, depending inversely 
on the thickness of the rubber or the pi 

Valcanised rubber-covered wires, draw into lead tabes, 
the whole laid in channels in the plaster, offer probably one 
of the most certain solutions of the problem, provided that 
the wires be first well covered with valcan‘sed rubber and 
braided, just as if they were to be in casing, and that the 
lead tube is not squeezed down too tightly on the rubber in 
the process of drawing the tube down, after the covered wire 

e writer а very strong objection to i 
conductor outside of the insulating material, лаг of tho 
danger that the insulator may be damaged in the process of 
putting on the outer conductor; but in thie, as in so many 
otker matters, increased care, and the general advance in the 
processes of manufacture, have made practicable a great 
many things that were not во a few years since. . 

Lead, as is well known, has a very low affinity for | 
пог is there апу tendency to chemical action between lead 
and lime, such as there is between the resinous gums of 
which: rubber is composed, and lime. Hence the life of the 
lead cable, even upon a very damp wall, should be a long 
one, and in the event of a crack or puncture in the tube, во 
serious consequences should follow, as the quantity of 
moisture admitted would be very small. For additional 
protection, the lead-covered vuloanised may be mn 
inside iron pipes if desired, but it appears to the writer (о 
be unnecessary, and, besides adding to the coat, it algo adds 
to the size of the channels in the walls. | 

The twin form of the paper or fibre insulated wires, over- 
cnet NEE vines tube, and un in pras in the plaster, is 

robably the neatest, quickest, and chea form of wiring 

or the Inside of buildings. The one obeotion im, of course, 
the possibility of a puncture or a crack in the lead tabe 
causing the early breakdown of the insulation. 

But again, the development of manufacturing 
by increasing the flexibility of the cable in scme of the later 


vol. 46. No. 1,172, May 11, 1900.) 


THE ELECTRICAL REVIEW. 


809 


processes, has very mach reduced the possibility of a mis- 
chance of this kind; added to which, plasterers are now 
much more careful than they were 20 years ago, and their 
additional care is reinforced by the fact that the twin lead- 
covered wire is very much like the compo. pipe used so gene- 
rally in gas fitting, and which the plasterer has learned to 
respect by this time ; so that the danger that was so strongly 
iu evidence in the early days of wiring for electric belle, of 
damage from the plasterer’s tool, need not be feared now. 

To make sure, the wires can be enclosed in iron pipes, 
bat it hardly appears to be , except in special 
cases, as the details of the connections between the lead- 
covered cables and switches, ceiling roses, &o., appear to have 
been very carefally worked out, and the use of iron pipes, 
whether glass lined or not, necessitate the use of their own 
special joint boxes, “о. 

Vuleanised rubber-covered wire, or any of the paper or 
fibre-covered wires run inside glass-lined tube, the rubber- 
covered wire not being drawn into lead tubes, appears to the 
writer to be a very efficient г ement, both electrically 
and mechanically, but it has the objection that the 
glass-lined piping adds very considerably to the cost of 
wiring, without materially increasing the safety. 

The one great feature which it is supposed to possess— 
freedom from the possibility of transmitting heat to sur- 
rounding objecta—it is very doubtful, in the writer’s opinion, 
if it does possess to an appreciable extent above its rivals, 
when properly laid and properly fused, as glass will melt like 
anything else in the arc.” However, there is опе teet which 
never fails in all engineering work, and from which there is 
по appeal, viz., actual continued use. Valcanised rubber, 


either їп oasing or in plain iron pipes, has failed in the 


presence of damp. 

Lead-oovered paper and pipe-insulated wires are on their 
trial, and appear to be standing it well, with е 
manufacture. Vulcanised rubber-oovered wires in lead tubes 
or in glass-lined iron pipes are certain, unless carelessly 
put in. | С 


OURRENT SPECIFICATIONS. 


VIII.—HEYWOOD ELEOTRIO LIGHTING. 


 SuMMARY. 

Scope of Tender.—Oomplete electric lighting scheme for 
Heywood Corporation. | 

Size and Type of Boilers.—T wo to be supplied, Lancashire 
type, each 22 feet long by 6 feet 6 inches diameter, capable 
of evaporating 3,000 Ibs. of water per hour at 140 lbe. square 
inch working with natural draught. 

Fuel Economiser.—96-tube fuel economiser of Green's, 
or other approved type to be supplied. 

System of Supply.—Three- direct current with acou- 
mulators. Voltage between outers 440 volte, between middle 
wire and either of outere, 220 volts. 

Number of 5 nits.—T wo steam dynamos. 

Type of Engines.—Vertical compound enclosed type, 
Willans, Belim or other approved make. 


Specified.—Not to exosed 500 revolutions per 
minute. . | 
Output of Engines.—75 BH P. at normal speed, working 
non-condensing with 120 lbs. square inch steam pressure. 
. Output of Dynamos.—Normal output 115 am i x 440 
volta = 50:6 KW. As shunt machines to work up to 520 
volts with a 5 cent, increase in engine , and as 
compound- ши шош for traction purposes to work up 
to 550 volta. Maximum output = 115 amperes х 550 volts 
= 63°25 Kw. 
Travelling Crane.—An 8-ton travelling orane, suitable for 
80 feet to be supplied. 
Capacity of Cells.—280 cells, capacity of each to be 50 
amperes at a six-hour, 110 amperes at a two-hour, or 180 
р at а one-hour discharge rate. Terminal voltage of 
bee ат at end of ару оѓ above discharges not to fall below 
87 volta. / | | 
Insulation of Mains.—To be either vuleanised rubber, 


vuloanised bitumen, or im „ If paper insulated 
io be externally sheathed with led. 


Method of Laying.—OCables to be laid in solid bitumen in 
wooden troughs. | : - ЭА 
3 Date of Completion. — Six months from date of 
order. 
Penalty for Late Completion.—£5 per day. 
Stipulations as to. Wages Paid to Workmen.—To be not 
less than standard local wages, as upon betwéen the 
Masters’ Association and Trade Union for each branch of 


Stipulations as to Removai of Foreman.—Batisfactory. 
Arbitration. — Uneatisfdctory, see comments below. 
‘Date for Receipt of Tenders.—May 14th, 1900. | 


i 
This specification has been prepared by Mr. W. P. Adams, 
and is principally. noteworthy for the small size of the gene- 
rating units, two 50-kw. steam dynamos being deemed 
sufficient for a commencement.” ` I | 
It will be noticed that tenders will only be considered for 


lete schemes, but that alternative offers for different 


oom 
. combinations of plant may be submitted if desired. 


The steam оше are to be suitable for both lighting 
and traction (though no provision is made on the switch- 
board for tramway working), and it is rapidly becoming. a 
feature of British practice to thus require the dynamos to be 
20 per cent. larger than n for lighting purposes, to 
permit of their employment if found peoessary thereafter 
for traction work. 

There are a few paints in the general conditions which, in 
their present form, are not likely to be acceptable to manu- 
facturers. One referring to contract drawings is of a novel 
character. It states :— | | 


Beparate complete working 5 duplicate shall be submitted 
FFV one month of the acceptance ` 

үү f 

: arrangemen ep pipes А 

claded in this fication. 

2. Detailed foundation plans of each piece of the plant where 
foundations are required. 

9. A large scale drawing of the switchboard and connections. 

Daring the progress of the work such other detailed drawing as 
the engineer may require shall be submitted. No work shall be pro- 
ceeded with until the drawings are signed by both engineer and 


‚ contractor. 


Such drawings after signature shall be accepted as the working 
drawings of the contract, and shall be strictly adhered to unless any 
departare therefrom shall be authorised by the engineer in writing. 

The sum of £50 shall be deposited with the Corporation at the time of 
the signing of the contract, which shall be absolutely forfeited if the 
drawings are not delivered within the time mentioned, 

The wording of this clause is definite, and does not appear 
to contemplate the possibility that causes quite out of the 
contractor’s control may delay the completion of these draw- 
ings. It seems to us that this is vexatious and unnecessary, 
and as such ought to be objected to by tenderers. 

The жашы time of completion is six months from date 
of order, but | 

In the event of the contractor being instructed during the execu- 
tion of the contract to carry out additional work of such magnitude 
as will warrant, in the opinion of the engineer, an extension of the 
time of completion, an extension may be given such as the 
considers necessary under the circumstances. Any extensions granted 
must be officially sanctioned in writing by the engineer, and will be 
given without prejudice to the validity of the contract. . 

Seeing it is expressly stated that a penalty of £5 per day 
* will be rigidly enforced,” it would have been fairer to have 
stated that the engineer should t under such circum- 
stances a reasonable extension of time. 

The following clause as to the supply of foreign-made 
goods under the contract seems to be fair and reasonable :— 

1] it is proposed to suppl other than of British manufacture, 
Tode be distinctly stated pes time of a Patt and, tf desired, 
particulars shall be furnished as to the tenderer's reason for desiring to 
supply such goods $n preference to British-made goods, 

This stipulation might with advantage be inserted in all 
contracts made by British public bodies; it would prevent a 
great deal of misunderstanding, and clear the air of many 
imputations of favouritism for foreign goods made against 
British municipal authorities. | M 

While it is right for the engineer to have power to rejeot 
defective plant, the following penalty, if suitable new plant 
is not supplied within one month, is to say the least drastic :— 

Should any of the $ fail to comply with the conditions spe- 
cified, or should the to the plant, necessitated by failure 
to pass the tests, be unduly delayed, the engineer may, after seven 


` 
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days’ notice in writing, entirely reject such plant, and the contractor 
shall replace it within one month with plant strictly in accordance with 
: the contractor fail to ао so, the engineer 
shali have the option of allowing the contractor a further period, or 
of buying other plant in lieu thereof. In the latter event, no money 
shall be payable to the contractor on account of such plant, and the 
any sums payable to the 
the contract price of such plant and the price 


В 
5 
à 
а 
Д 


We have again to complain of restrictions placed upon 
the = of the arbitration clause. Compare the follow- 
ing clauses and see if the latter does not nullify to a large 
extent the benefits secured to the contractor by the former. 
The arbitration clause reads thus :— 

In case any dispute or difference whatsoever shall к злу сме or 
times hereafter arise or exist between the contractor the Cor- 


their respective ts or obligations under the 
fulfilment or non- 


ereunder shall be subject to and governed, con- 
ducted, and affected by all the incidents, consequences, and effects of 
a reference to two arbitrators under the provisions of the Arbitration 
Act, 1889. 

While the limitations referred to are contained in the follow- 
ing paragraph :— 

All works in ‘connection with this contract shall be execated in 
accordance with the wishes of and to the entire satisfaction of the 
engineer whose instructions on all in connection therewith 
shall be complied with, whether given personally or through his 
representative. Fat an: time a disagreement shall arise as to the inter- 
pretation or accuracy of the specification or drawings, the points 
involved shall be decided. by the engineer, whose decision shall be final. 


IX —KING’8 LYNN EXTENSION PLANT. 


SUMMARY. 


System.—Three-wire direct current, with a voltage of 460 
volta across outer conductors. 

Plant Required.—One 120-Kw. steam dynamo, one 200-K w. 
steam dynamo, 

Type of Engines.—To be of inverted vertical compound 
enclosed type. 

Output of Engines.—To develop 175 and 280 B. H. P. 
respectively at normal speed with 150 Iba. square inch pressure, 
working non-condensing. 

У р of Combinations.— Left to tenderer’s option. 

utput of Dynamos.—To be shunt wound, and capable 
of developing rated output at any voltage between 410 and 500 
volts at normal speed. 

Steam Consumption Guarantees.— Guaranteed commercial 
efficiencies at full, three-quarter, and half-load, and steam 
consumption per kilowatt-hour, when working both con- 
densing and non-condensing are to be stated in the tender. 

Cell Charging Motor Booster.—A 5-kw. motor booster for 
cell charging is also to be supplied. 

Specified Date of Completion.— One set in 6 months, the 
other in 12 months from date of order. i | 

Bonus for Early Delivery.—£50 if first, set is ready for 
running before the period of six months mentioned above. 

Penalty for Late Delivery.—One per cent. per week of 
contract sum. i 

Stipulations as to Wages paid to Workmen.—None. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Arbitration.—No provision for this. 

Date for sending in Tenders.—May 17tb, 1900. 


We commented, a few weeks ago, upon the rival reports 
as to the character of the future developments of the King’s 
Lynn undertaking, presented to the Town Council by Prof. 
H. Robinson, the consulting engineer for the original scheme, 
and Mr. Pilling, the resident electrical engineer, 


The of Mr. Pilling hate been acoepted, and in 
future ateam-driven sets will be installed. So far as the 
technical portion of this is concerned, there is 


little to criticise ; the . req results are clearly stated and 


a free hand is left to the contractor. The same, however, 
cannot be said for the general conditions. Clause 20 should 
be objected to in toto. We have not a mere limitation of 
the arbitration clause, but ite elimination altogether, and in its 
place a distinct intimation that the decision of the engineer 
shall be шо upon the contractor without right of appeal. 
The clause :— | 


In case of any doubts, disputes, or differences arising or happen- 
ing, touching, or concerning the said works, or in ап relating to 
the construction or meaning of these conditions or the specification or 


any part or parts thereof respectively, such doubts, disputes, or difer- 
ences shall from time to time be referred to and left to the sole and abeo- 
lute arbitration and decision of the engineer, and his decision shall be- 
final and binding on all parties, and the directions, decisions, admeasure- 
ments, valuations, certificates, orders, and awards of the engineer shall 
be final and binding on the contractor and corporation respectiecly, 
and shall not be set aside or attempted to be set aside on any ground 
whatever. 


This stipulation affects more or less the other clauses in 
the general conditions. Thus the one dealing with altera- 
tions in the contract during the progress of the work con- 
tains the following sentence :— 


contract, 


This would be aooeptable in conjanction with an arbitra- 
tion clause; as it stands it should certainly be objected to. 

The maintenance clause limits the responsibility of the 
contractor to three months, and is expressed in a form to 
which no objection can jastly be taken. For the sake of 
engineers who may be desirous of making use of it in their 
own specifications, in conjanction with a complete arbitra- 
tion clause, we insert it in full :— 

The contractor shall keep the works in good and perfect repair and 


condition from tbe date when their completion 
certified the in „ for the full period of 


у 

such works, such defects, however caused, shall forthwith 
good by the contractor, at his own cost and charge, to the satisfaction 
of the engineer, so that the whole of the works may be delivered up 
1 si — parts in p ity in isi 

e orm every respect 
with the terms of tho contract. The contractor shali take tbe risk 
of, and be answerable for, any accidents or damage of whatever kind 
that may arise during the term of maintenance. 


THE OALCULATION OF DISTRIBUTING 
SYSTEMS OF ELECTRIC TRACTION 
UNDER BRITISH CONDITIONS. 


Br THOMAS TOMLINSON, В.Е, 


IT seems to me that Mr. Sayers in his on this subj 
Aare before че са "of Fleotrionl Е i on e 
8rd inst., was g with an actual case arising in praotige, 
for which he desired to ascertain the appropria system, 
and that the general deductions which he draws, other than 
those obvious from general considerations of the inevitable 
extra loss involved where electrical energy is generated {п 
one form and transformed for use into another, were an 
afterthought. | 

It cannot obviously be oontended that you oan compare, 

erally, the relative value of systems of generation and 

istribution by a comparison of them in a particular case of 
demand whioh is favourable to any of the s Still 
lees can you do so if you are tied to a site (or sites) for your 
power station which unduly favours or unfairl ica 
any of the systems, or if in the comparison you to credit 
each with the utmost flexibility and economy of which it is 


capable. 
Now it is clear that demand for power in a long and narrow 
area (12 miles by 5 miles) favours two direct current stations 
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as against one direct current station, on the assumption, 
which the author makes, that the coat per unit at the switch- 
board is the same for two ttations as for one; this could 
never be absolutely true, but might conceivably, with large 
stations and equal facilities for coaling, &c., be nearly true. 
It is also clear that the site, T, selected (or imposed), handi- 
caps supply from one station by not being at the centre of 
the district ; in fact, it is in a rather bad position for supply 
from one station, but in a rather good one for one of two 
eupplying the given area; and, finally, to take the whole 
outpat of a power station at a site, T, actually on the line of 
trams, as generated as three-phase, and all subject to 15 per 
cent. loss in transformation, is scarcely giving sub-station 
working, from that site, a fairshow; no man would, at the 
given site, consider this a possible practical alternative. 

The method of working out the feeders, given in the 
paper, is a good one, especially on account of the read 
moneying out of the losses and the simplicity with whic 


it allows for the increased cost of boosted or transformed 
It would be very interesting to work out in this way the 


case of a single line—sup level and evenly loaded with 
ears running straight away from a power station, and to 
find the point at which it would be economical to feed the 
line from a sub-station, and how this point varied with the 
loading of the line. 

Ok courso general deductions drawn from the mathematical 
solution of practical problems, under hypothetical conditions 
which do not obtain in practice, can only be rough guides at 
the best, and may be traps if rated above their proper value. 

Mr. Sayers quite properly uses the Kelvin law of economy 
in calculating the current 1 in all these systems for the 
of comparison, and doubtless in comparing sites and 
this should be done —it is like working from a datum 
point in levelling; but in the actual inception of an electrical 
engineering enterprise, it may be, and, I venture to say, 
nearly always is, neglected. There are two very good reasons 
why this should be so: first, the data are only approximate, 
and there is little use in working out copper sections to three 
pase of decimals on doubtfal data; second, even if the 
were accurate, it would not, in general, be sound com- 
mercial engineering, which requires that you shall equip the 
ise at the lowest capital cost, which will ensure a fair 
dividend, and “ Kelvinise” it afterwards with cheaper 
borrowed money. 
As to the choice of site the author states, “ The choioe of 
a Bite for a generating station may greatly affect the gene- 
ration costs, and as these materially influence the design of 
the distributing system, the importance of careful choice of 
site or sites is very great, and in any contemplated electric 
traction system this should be one of the earliest matters 
submitted to and decided by the engineer.” 
An obvious truism, neither worth saying nor repeating, if 
one had not seen it so often ignored in lighting systems. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 
IN PATENTS.— 1900. 
Compiled expressly for this journal by W. P. Тномрвои & Co. Electrical Patent 


Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


7,488. ae een in joints for rods carrying electric lamps and other 
purposes" H. Hrast and J. Н. CoLLIx os. Dated April rd. 

7,484. “Improvements in connections for electrical cables and kindred pur- 
poses.” Н. Hirst and M. ZELLERMAYER. Dated April 28rd. 

7,1371. “Improvements in electric telegraphy.” S. G. Brown. Dated April 28rd. 

7,482. “Electric sweating mattress." I. Tımar. Dated April 28rd. 

7,510. “Improvements in electrically governed feeding and drinking appli- 
ance for animals, live stock, birds, and the like.” C. Mites. Dated April 24th. 

7,511. “Improvements in electrical time checking and registering appa- 


 ra$us." C. Mines. Dated April 24th. 


7,518. “Improvements in secondary batteries.“ 8. Сотркв-Согкв. Dated 


April 24th. 
7,547. “Incandescent electric lamp.” W. E. Inis. Dated April 24th. 


7,56L. “Improvements in maximum electric meters." THE BRITISH THOMSON- 


HousTox Compaxy, ІимІТЕр. (H. O. Westendrap, United States.) Dated April 
24th. (Complete.) 

7,662. “Improvements in third rail insulators for electric railways.” THE 
Britiag Тномвок-Носвтои Company, LIMITED. 
States.) Dated April 24th. (Complete.) 

1,501. “Improvements in electric bonds for electrically connecting the meet- 
mak ac of two 8 electric conductors,” H. P. Ввоих, Dated April 


(E. W. Rice, jun., United 


7,098. “Improvements in contacts for incandescent electric lampholders, 
electric switches, and so forth.“ J. G. S. LEE. Dated April 94th. 

ре ^ Improvements in electrical controlling switches.” С. A. LINDSTROM 
J. Hewitt, and Т. Hewirr. Dated April 24th. (Complete.) 

7,608. “Improvements connected with the production of electric light.“ E. 
RascH. Dated April 94th. 

7,609. Improvements in glow lamps for high tension currents." P. 

Dated April 94th. : Р : 8 N 

7,689. “Improvements in dynamo-electric machines.” 8. H. HoLpEN and 
CHAMBERLAIN & Ноокнлм, Limiten. Dated April 25th. 

7,645. “Improvements in distribution of polyphase currents.“ B. E. FEDDEN 
and W. JAMIESON. Dated April 25th. 

7,648. "Improvements in electric arc lamps." Е. M. Lone and E. Вснилтт- 
NER. Dated April 25th. 

7,658. “Improvements in photographic papers, films, and plates for use in 
Röntgen or X ray photography.” J. W. T. 8 Dated April 25th. 

7,657. “Improvements in and connected with cord grips for electric lamp 
holders, ceiling roses, and the like." W. T. Burnsey. Date April 25th. 

7,675. “Improvements in electrical time-distributing apparatus.” 
Laxr. (Н. Cuénod, Switzerland.) Dated April 25th. 

7,691. “Improvements in electrical work measuring instruments.” G. W. 
JoHNSON. (Hartmann & Braun, Germany.) Dated April 25th. 

7,695. Improvements in wall plugs for electrio lighting and heating." S. 8. 
GALSWORTHY. Dated April 26th. Complete.) 

7,718. Improvement in electric billiard marking time checking relating to 
the balls being out of play at the end of a stated time." M. OLIVER. Dated 
April 26th. 

351 1. “Adjustable bracket for electric lighting." P. сомо. Dated April 

7,725. "Improvements in or connected with electric accumulators or storage 
batteries." A. G. NksriELD. Dated April 26th. 

7,753. “ Coupling for electric or other wires." R.THompson and J. DUNPHY. 
Dated April 26th. 

7,709. “ Improvements in electrically operated submarine working devices." 
L. Paver and J. рк KvrscHEnA. Dated April 26th. (Complete.) 

7,164. "Improvements in wire connectors.” A, GARTNER and C. Н. MCINTIRE. 
Dated April 26th. А 

7,768. “An improved negative accumulator electrode.” Е. W. JUNGNER. 
Dated April 26th. (Complete.) 

7,777. “Improvements in apparatus for wireless telegraphy.” G. Marconi 
E Makconi’s WIRELESS TELEGRAPH COMPANY, LIMITED. База April 26th. 

‚181. “Improvements in apparatus for wireless telegraphy.” C. G. Вовіх- 
вом. Dated April 26th. (Complete.) EE 

7,782. “Transmitting and receiving switch for wireless telegraphy.” C. G. 
RoBiNsoN, Dated; April 28th. Complete.) 

7,784. “Improved system of distribution and collection of current for electric 
traction.” G. Davis. Dated April 27th. 

7492. “Improvements in electrically operated brakes for centrifugal drying 
machines or hydro extractors.” Н. С. Loncspon and S. Danke. Dated April 47th 

7,795. ‘Improvements in electric light fittings." H. W. CALDERBANK, Dated 
April 27th. 

7,805. Method of and apparatus for utilising or converting wind force or 
pressure into electrical energy or work." J. К. GRINROD. Dated April 27th. 

7,807. “Improvements in and relating to electrical switches and electrical 
accessories generally." G. W. Нот and A. J. HALLAM. Dated April 27th. 

7,851. “Improvements in and connected with electric incandescent lamps." 
О. RiEBENSAHN. Dated April 27th. 

7,861. “Improvements in or relating to electrical reciprocating apparatus.” 
J. Brown. Dated April 27th. 

7,881. ‘A direct-acting magnetic brake electric arc lamp.” J. LENDERYON 
and T. S. M. Wyatt. Dated April 28th. 

7,897. “Improvements in surface contact systems of electric traction.” 
E. H. TYLER and A. G. Hansarp. Dated April 28th. 

7,941. “Improvements in electrical safety fuse apparatus.” W. H. Beck. 
(H. Privat, Germany.) Dated April 28th. 


н. H. 


ELECTRICAL PATENTS OF 1886 EXPIRING IN 
MAY, 1900. 


We are inforined by W. P. Thompson & Co., that about 100 applications for 
electrizal patents were filed in May, 1886. Of these some were never completed, 
and of those that were only six have been maintained to run their full term, viz., 
14 years, and being of considerable interest, we give short abstracts of them 

low :— 

6,027. “improvements in and apparatus for recording and reproducing speech 

ether sounds." J. Y. Johnson. (Volta Gra Company.) Dated May 
4th, 1886. Relates to Stephon. A record of speech or other sounds is pro- 
duced by causing their vibrations to act on a cutting-style which engraves marks 
in a mass of soft solid material; the sounds may be afterwards тергосасеа by а 
thin reproducing-style caused to travel over the record. A suitable “tablet” or 
surface for engraving is a compound of beeswax and paraffin, which may in some 
cases forma coating on & foundation of paper or pasteboard. The groove formed 
in the tablet is made with sloping walls, and when the compound employed can 
be easily melted, it may be brought to incipient fusion bya suitable heating 
appliance before reproducing, in order to obtain as smooth a surface as possible 
forthe reproducing style. For а similar purpose a brush is sometimes provided 
to sweep the record free of shaving, &c., in advance of the producer. The 
record may be formed ona tablet іп the form of a diso, a paper strip, ог a 


cylinder, 10 claims. 

6,042. “Improvements in and tus for wolug sound from ic 
records.” J. Y. Johasen. (Volta Gramophone eS Datel May 4th, тк 
to graphophones. Relates to means for reproducing sounds from records. The 
record! (which is preferably cut in wax), is caused to act on a fluid (gas or liquid), 
to which it communicates vibrations corresponding to those originally impressed 
on it. The fluid may either be simply in contact with the record, or may be 
directed on it in the form of a jet. The vibrations thus produced may be 
rendered evident to the ear as sound in many ways. Forms of air and liquid 
55 reproducers are described, with mechanical and electrical means of render- 


g the sounds audible. 15 claims. 
0,047, “ 


improvements in and means and soparatus иг the rapreiomion M 
aed other sounds means of records.” J. Y. Johnson. (Volta Grama 


. Dated May 4th, 1886. Graphophones. Relates to means for 
re ucing sounds from records. The record (which is preferably cut in wax) 
is t copied in iron or other magnetic material, and the speech or other sound 
is then reproduced from this copy. An electrotype is first taken from the 
original record in copper. The electrotype is mounted on a metal disc by 
means of plaster of paris; gear wheels and a hand wheel are provided. The 
disc is at one end of a shaft and an iron disc at the other. A spiral groove is cut 
in the iron disc, and the grating tool cuts the ridge between the convolutions of 
the groove. A slide is mounted on the frame and carries the graver in guides 
and the follower beld in guides and pressing on the electrotype. The 
screw is tapped into the end of the follower and rests against the end of the 
graver; a spring presses the graver against the follower. Bevel gearing on the 
shaft works a screw tapped into a lug on the slide, thus one the slide 
forward through the requisite distance at each revolution of the discs. The 


magnetic record thus obtained is mounted on the shaft of a reproducing 


instrument, A needle forms the ооге of а 0011 with a telephone in cirouit and 
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projects from one pole of a horse-shoe magnet towards the other pole; between 
the necdle and the other pole the record revolves. Other electrical or mechanical 
means of reproducing may be employed. 16 claims. 


6,662. “Transmitting and rpoording sounds by means of radiant energy, and 


means and ratus therefor.” Y. Johnson. (Volta Gramaphone Company.) 
Dated May 4th, 1886. A beam of light “or other radiant energy " is thrown 


into vibrations by ineans of в sensitive jet of fluid, and these vibrations are 


then photographically recorded. 24 claiins. 


29,206: ." An improved suspended lamp." D. I. Solomons. Dated May llth. 
1886. Switches for incandescent lamps. The lamp is suspended by cords and 
counterweights, and its circuit is made or broken by pulling down or pushing 
up the lamp. For this purpose the motion of the lamp is caused to move a 
switch tongue into contact with a plate connected to the main lead. Or two 
suspending cords from the lamp leads and are uncovered at their upper parts: 
they then pass over metal insulated rollers connected to the main leads, and 
their lower parts are covered with insulating material to break the cirouit when 
the lamp is pushed up. 3 claims. 


0,868. “improvements iu metallic telegraph poles and poles and posts for 
various purposes" . C. Johnson. Dated Mar 91st, 1886. Relates to the con- 
struction of tubular posts for various purposes, such as telegraph poles, signal 
posts, and flagstaffs, The post is constructed in two or more portions as re- 
quired, of which the base is preferably a cast-iron tube with an internal 
shoulder upon which the upper part of the post rests. Above the shoulder the 
bore of the tube gradually tapers outwards, and at about the top 2 inches the 
tapering is more rapid. A strengthening ring is placed round the onter edge of 
the base, and a divided ring tapering externally is driven down round the tube 
into the tapering portion. Where the upper portion consists of more than one 
portion the parts are similarly joined. 1 claim. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stampe). 


1666. 


10,610. “improvements in enclosed aro lamps." 0. Thomas-Davies. Dated 
May 8th, 1898. Arc lamps are constructed p use carbons side by side and 
nearly parallel, the carbons and holders being situated in globes which are 
elosed except where shafts carrying the holders turn in bearings formed in the 
metal tops of the globes. Otherwise the globe may be closed entirely, the 
o&rbon-holders carrying the armatures which are acted on through a thin 
porcelain or like plate covering the globe by an external electro-magnet, move- 
ment of the armatures being opposed by springs. In either construction the 
arc is kept at the ends of the carbons by a magnetic field existing between the 
convergent limbs of a long horse-shoe magnet. Two projections on this magnet 
maintain @ stronger field near the carbon-holders to protect these. Each 
carbon-holder may carry two or more carbon rods, held together side by side, so 
that the arc passes to whichever carbon is longest. One carbon-holder is fixed 
оп the base-plate; the other is carried by a horizontal shaft which passes 
through bearings in & cup, and carries arms supporting the cores of flat series 
and shunt solenoids, a balance weight and adjustment weight, and a dash-pot. 
The piston of this is carried by a counterweighted link ona fixed bracket. The 
magnet is wound in series with the carbons. In a modified arrangement both 
carbon-holders are supported by horizontal shafts, arms of which are linked to a 
large сазва movable vertically оп а stationary piston by the U-sbaped core of 
two vertical solenoids; the dash-pot, &c., are supported by two springs. Ina 
different construction, one carbon is slightly inclined in a holder which forms 
ап arin of the vertical shaft; this passes through a bearing in the top-plate of 
the globe, and has a curved arm carrying a U-shaped core in horizontal shunt 
solenoids, which tend to turn the shaft in opposition to a spring, aud so to bring 
carbons together. The globe has a flange clamped between two rings. One 
ring is bored to fit a conical surface on the plate of the lamp, and is held against 
the surface by springs and eye bolts which engage lugs on the other ring. The 
springs form а safety valve for gases. In another arrangement the rings are 
screwed on to the base plate of the lamp, a flange on which enters a packed 
groove in the upper ring. i ; 


12,206. “Improvements in insu means for electric furnaces.” W. L. Wise. 
(Aluminium Industrie Action Gesellschaft.) Dated May 31st, 1898. The walls are 
built of blocks of conducting materiel containing conduits for cooling fluids, 
and separated by non-conducting material which, being cooled by the conduct- 
ing blocks, continues to insulate when the furnace is in operation. When the 
cooled product of the furnace is an insulator, the conducting blocks may be 
separated at first by alr spaces, and the product allewed to accumulate in these 
spaces. The conducting blocks may be of various forms. 9 claims. 


12,313. “‘improvemonts iu secondary batteries or acoumulators." F 
eg рыл une d те SUE ace oy the active material has formed on 
i projections in the shape of juxtaposed pyramids, the f f 

which are equilateral triangles. 1 оа : i R 


12,326. “improvements in apparatus employed iu wireless telegra " 6 

Maroon! and the Wireless Telegraph and Signal Company Limited ated Jone 
186, 1898. Relates to the class of apparatus described in Specification No. 12,089, 
A.D. 1896. The receiving apparatus, including the coherer with ite trembler and 
choking coils, relay, batteries, and resistances, is enclosed in a metal case. The 
coherer and relay circuits &re connected on one side to the metal case, which 
is put to earth by a wire. The other terminal of the coherer circuit is formed as 
& clip for engagement with a plug on the end of the flexible connection of the 
aerial conductor ; this plug can be connected as desired to the transmitter 
circuit. The relay is connected to tbe recording-receiver by the case connection, 
and by a wire which passes insulatingly through the case to a chamber con- 
taining a coil of insulated wire sheathed with tin foil. 4claims. 


. 12,320. ''improvemonts in tas loyed in wireless telegraphy.” 6 
Marconi aud tho Wireless Tolegraph and Signal Company, Limited. Pated dne Ist, 
1898. Relates to improvements in that class of apparatus described in Specifi- 

cation, No. 12,089, A. b. 1896. The coherer is connected to the secondary coil of a 

fine wire induction coil, the primary of which is connected between the acrial 

conductor and the earth or a capacity. A condenser is in series with the 
secondary and the coherer. The circuit of the local receiver is provided with 
choking coils, and formsa parallel circuit. Several forms of induction coil are 
described in which the prim is wound jn parallel or series parallel sections, 
and the secondary is formed of one or more sections having decreasing numbers 
of turns in the several layers. Two forms of induction coil are also described, 
with parallel wires forming a tingle layer primary, and a single wire in one layer 
oe ты An extended wire netting may take the place of the aerial 
. 7 claims. 


12,438. ''Apparatus for Indicating leakages or escapes of ourrent from electric 
conductors.” Dr. M. Kaliman. Dated 988 1898. The loss of current by leakage 
from а conductor to earth is measured by connecting to equal or known low re- 
sistances In series with it, at the ends of the part to be tested, and comparing the 
two falls of pound on these resistances. If necessary, another part of the circuit 
is connected toearth, through a lamp, to promote leakage on the part to be tested. 
The comparison may be effected by connecting the resistances through testing- 
wires to the two circuits of a differential galvanometer, or by connecting them 
to two pairs of high resistances. the middle points of which are connected by a 

alvanometer. If the resistances are all equal, or have fixed ratios, the 
etlection of the galvanometer measures the leakage from the conductor: 
Otherwise the resistances may be adjusted until no current passes through the 


galvanometer, and the leakage calculated from their ratios. The galvanometer 
may have a contact device, to indicate automatically the occurrence of ledkage. 
For measuring leakage from rails on an electric railway, the resistances may be 
parts of rails. The conductor may include the whole of a system of lamps, &c., 
to be tested for leakage, either with or without the mains supplying it. On а 
three-wire system of lamps, &c., three low resistances are inserted in the three 
supply wires, and connected hy three pairs of high resistances to the terminals 
of one galvanometer. 5 claims. t 


12,471. 5 ш eleotrically-prepelled motor cars.” L. Coudat. 
Dated June 3r , 1898. Upon the dri is mounted a generating dynamo 
actuated by any suitable motor. This dynamo enables current to be supplied 
to accumulators either continuously or intermittently. The advantage of this 
system is that the motor need only be capable of producing the average power 
required, variations in the tractive power being effected by the electrical 
system. 1 claim. E 


12,611. “ Kg cheer in or relating te Ineandescent electric lampe." д. 
hm, J. t riedeberg, and E. Kruger. Dated June.3:d, 1898. 
Incandescent lamps. А cylindrical lamp is held in а socket by a wire helix, or 
otherwise, ard is surrounded by an ornamental outer globe which is secared 
detachably by a bayonet joint or & screw or otherwise, for advertising ot 
decorative purposes. 2 claims. EE 


12,667. “Anim device fer fi shades, or the Ике о 
electric „ other epee сопе Bartenstein. Da June 6th. 180. 
Globe, reflector, or shade holders, applicable more especially to electric incan- 
descent lamps. The holder consists of a sleeve adapted to fit on the lamp and 
flanged to carry the globe. The sleeve may be о grip the lamp and slotted 
to pass bayonet-joint pins thereon. The globe is fixed by aring, which screws 
on the sleeve or is secured thereto by a bayonet-joint or otherwice. In a 
moditied form the sleeve is flanged or flared to fit in the curved neck of the 
globe and tongues are cut and bent over on the edge of the neck; rings msy be 
interposed, as shown. 8 claims. 

therapeatis 


12,763. ‘“‘imprevements in and rela te apparatus for electre- 
parposes.° W. P. Thompson. (Prof. Dr. A. leranl.) Dated June 7th, 18%. 
lectricity, administering; electric baths. The invention relates to 
which may be employed for baths, for fomentations, and for other app i 
in the dry way. The plates of the battery are suspended by means of a wire 
from a drum so that their immersion, which is indicated on a dial, may be 
regulated as desired. In & shunt circuit is placed an ampere-meter consisting 
of an electric bell the coils of which are adjustable to and from the armature 
and are provided with a pointer working over a scale graduated in гарегев Г IM 
bell will not ring until the current indicated by the pointer is attained. 
induction coil is formed with the secondary coil adjustable on the base which is 
rovided with a graduated scale; the centre portion of the cone consists of a 
bundle of soft iron wires movable longitudinally. The oonduc rires are 
formed of alloys of aluminium, phosphor bronze, or nickel. The induction coil 
is connected to terminals in the form of pins, balls, rollers, and the like placed 
upon the body of the patient or to terminals in & bath. 2 claims. : 


12,766. ''improvemonte in or relating te the electrolysis of and apparaies 
therefor.” W. P. Thompson. (M. Hazard-Fiamand.) Dated June ‚ 1898. 
Relates to apparatus for the electrolysis of liquids to obtain the two gases given 
off at the two electrodes without admixture, the gases particularly mentioned 
being oxygen and hydrogen. An outer metal vessel forms the negative elec- 
trode and is provided with an outer channel, and with inner vertical partitions. 
Both the partitions and the vessel itself have projecting ribs, If the vessel is 
made of insulating material, suitable plates must be used as cathodes. Eacn 
anode having ribs is supported by a conducting bar enclosed in в bell having a 

araffin joint. The bell is itself enclosed in an open cylindrical vessel formed 

n one with the lid, and filled with paraffin oll to form an hydraulic joint. The 

lid has a depending rim dipping into the gutter which contains an insulating 
liquid. Between the anodes and cathodes are diaphragms so constructed as to 
lead &way the two gases evolved se tely. The diaphragms are built up of a 
number of annular troughs which contain the electrolyte, and have depending 
strips dipping into the trough below, the lowest one ping into an insulating 
dish. The diaphragms are supported at each end of the vessel. The highest 
trough has a deep channel into which dip the lower ends of walls formed in one 
with the cover. The gases evolved from the anode and cathode are thus kept 
separate, and are led away to different outlets. If the liquid, which for obtain- 
ing oxygen and hgdrogen is preferably a conducting solation of an alkali, such 
as soda or potash, is allowed to run short, the gases evolved near the top of 
the vessel can pass through perforations, and bubbling through the oil in the 
шш escape to the atmosphere, the bubbling call attention to the want 
of further electrolyte. 8 claims. 


12,774. “im ents iu eleotrie railways om a sectional cendueter system.” 

. F. Redfern. Dated June 7th, 1898. The working conductors and the rails are 
in sections connected through & switch contact on an oscillating shaft to the 
main supply and return conductors. 'This shaft, weighted to return to tbe off 
position, carries an armature lying between pole-pieces attached to the sectional 
conductors which are magnetised by electro-magnets on the vehicle. The 
appliance is contained in а road box with a removable cover and an inner box 
enclosing the switch. The rail sections may be longer than the supply sections, 
or they may be continuous to act as the return. 9 claims. 


12,610. ''Magnetio measuring instruments." J. Russell, Dated June 8h, 
1898. Relates to a magnetio balance for measuring the properties of iron or 
other metals. Two strips of iron to be tested are secured by non-magnetic 
springs, and stops in channelled supports, which are placed in two stationary 
solenoids. Between these is a third solenoid, carried by a counter-weighted 
beam, which is suspended and supplied with current wires. The beam 
carries a parallel divided scale, with a movable rider. The three solenoids 
are connected in series, and supplied with cyrrent so that both stnps 
tend to raise the solenoid magnetically; this tendency is balanced and 
measured by the rider. The measurement may be repeated with different 
currents. wo different strips of metal may be compared by reversing the 
connections of one of tbe solenoids, so that only the difference in their effecta 
acts on the movable solenoid. In modifications, the solenoid on the beam may 
be replaced by a permanent magnet, or by one of the two specimens of metal, 
in which latter case it is surrounded by one of the two stationary solenoids, the 
solenoid on the beam being dispensed with, and the attraction or repulsion 
between the two metal strips measured; the beam and both strips may be 
within one solenoid. Otherwise the strip on the beam may be situated between 
two parallel stationary strips of different metals, in one solenoid. The beam 
may be supported centrally, and carry а strip at each end, four or six solenoids 
being used. The instruments may be arranged to use torsion wires or springs. 
The instrument may be ueed for direct measurements of hysteresis, by supply- 
ing the solenoids with an alternating current in quadrature with another current 
supplied to the other solenoid from a generator or revolving commutator, or by 
the use of inductances and resistances in the circuits. 1 claim. 


12,639. ''improvemonts Іа eleotrio glow lamp fittings." Siemens Brothers & Co., 
Limited. (Siemens & Halske Aktien Goseliechait.) Dated June 8th, 1898. Incan- 
descent lamps, connecting caps, &c. The bulb neck is made with two depressions 
or projections at opposite sides, to engage corresponding parts of а cap. The 
cap is slit nearthe projections orrecesses, to permit it to be sprune on to the 
neck, and may be further secured by placing a spring ring on it. 2 claims. 


12,640. ‘improvements in electrie glow lamps." Siemens Brothers & Ce., Limited. 
(Siemens & Halske Aktien Gesellschaft. Dated June 8th, 1898. Incandescent 
lamps,connecting caps to. The bulb neck is made of oval or oblong section. 
with recesses or projections in its greatest diameter to engage corresponding 

arts of a cap. The cap is of circular section, but is compressed Jateraily when 
it is being placed on the bulb; when released it reassumes its circular form, 
with the projections in engagements. The cap may be slit, and may be secu 
by hooks, solder, or otherwise in an outer ring. lclaim. 


26,033. ''imprevoments in connectors for electrical cables or wires.” И. И. 
Мое. Dated December 9th, 1898. Relates toa means for connecting cables 
or wires, a socket is made of sheet metal baving tongues projec from each 
side of one end of the socket. These tongues are bentround the to which 
connection is to be made. 2 claims, 
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No, 1,178. 


THE COAL CRISIS. 


Tun supremacy of the English nation may, without exag- 


geration, be said to be due to the natural coal resources in 
Great Britain, and the probable duration of our coal supplies 
is a subject, the importance of which must appeal very 
strongly to every thinking man. 

An era of industrial activity has oommenoed which, 
reacting upon railways, steamships, and factories throughout 
the world, has brought about an increase in coal require- 
ments which could not be foreseen and provided for. As a 
result the supply is short, and prices rise. So far we are 
face to face with a situation which possesses no startling 


features in itself, and which is merely the outcome of the 


inflexible resulta of disproportion between supply and 
demand. 

Coal is в commodity which in times of threatened scarcity 
does not admit of much economy in consumption. Gas 
companies, railway and steamship companies, manufacturers, 


‘and others in similar positions cannot do without their coal 


supply. The statatory obligations under which gas, water 
and electric light companies work, render it incumbent upon 
them to keep up their stock and reserve of coal at a cheap 
rate if possible, but at any price if needs must. It is quite 


‘clear, therefore, that such consumers are abnormally sensi- 


tive to the effecta of any scarcity of supply, and upon any 
indication of possible serious shortage, immediately increase 
their purchases with a view to secure a supply before the 
big rise in prices takes place. This condition of semi-panic 
operates, of course, most powerfully upon the rise in pricee, 
but if, as is most probable, the pen. abnormal demand is 
very largely due to “precautionary” purchases, and the 
demand is, therefore, to a great extent a spurious one, and 
largely in excess of actual existing requirements, the reaction 
—when it comes—will be of a serious character to the 
owners of collieries. 

From the Home Office records it appears that the average 


‘estimated selling price of the total output of oval in Great 


Britain was nearly 5s. per ton, the average official value for 
The result of the 
audit of the books of the South Wales owners published at 
the end of May shows that an increase of 134 per cent. on 
the standard rates is secured to the miners in that district, 
making a rate of pay of 48} per cent. above the wages paid 
in 1879. This is the highest rate paid since 1891, when it 
stood at 53 per cent., and miners’ rates in all districts are 
now very much the same as those paid in 1890-91. The 
principle upon which these rates are arrived at shows that 
someone is making a large profit ; but as a rule these profits 
have not gone into the pockets of the owner, but, toa very 
large extent, particularly in the house coal trade, into the 


pockete of the middleman. The railway companies, who are 


very large coal consumers, carry their own coal to wherever 


‘they may require it, and the actual burden upon them of an 


increased cost at the pit’s mouth need be but slight relatively. 
D 
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On the other hand, steamship companies and manufacturers 
who do not possess transport facilities of their own between 
the spot where coal is raised and the place where it is to be 
consumed are necessarily very much in the hands of the 
middleman, who also fixes his own profit upon coal exported, 
but speaking generally, it may safely be said that the present 
price of coal is due entirely to the desire of intermediaries to 
take advantage of the abnormal demand. Nor can they be 
blamed. It is a fundamental business principle to buy in 
the cheapest market and sell in the best. Sentimental con- 
siderations must be left out of account altogether. It must 
be remembered that a good year for prices like the present 
has to compensate for many lean years, and when the price of 
coal was very low, as in 1888, the railway and other carry- 
ing companies did not see their way to reduce the oost of 
carriage. However, there is certainly no such rise in the 
price of coal at the pit’s mouth as would warrant per se the 
relatively enormous advance in the prices of all classes of coal 
to the consumer. The Coal Exchange deals in shilling 
increases per ton, the price at the pit’s mouth varies by 
noe. 

The supply of coal in the world is a fixed quantity pend- 
ing some further convulsion of nature, and every ton of coal 
raised leaves one ton less in our store. Whether or not the 
extent of our coalfields has been under-estimated or exag- 
gerated, it is quite impossible for anyone to say, with any 
great degree of accuracy, since those who profess to have 
special knowledge on the subject seldom agree in their calcu- 
lations within a few thousand million tons, and subsequent 
computations by equally competent experts to those who 
reported to the Royal Commission have shown that the 
amount adopted by the Commission is under-estimated. 

In Lanarkshire the visible supplies are being во rapidly 
drawn upon that the manufacturers of Glasgow will un- 
doubtedly have a more or less serious situation to face within 
a comparatively few years. In 1892 the available sup ly of 
what might be termed “cheap” coal in the Lanar 
ooalfields was computed at 265,000,000 tons, which, at the 
rate at which it is being worked at present, would be exhausted 
in 24 years. A similar depletion of available supplies is 
taking place in other of our well-known ovalfields, notably in 
South Staffordshire, and also in parts of Durham and 
Northumberland. This does not necessarily involve that the 
seams will be worked out in these districte, but that the limit 
of depth at which the seams can be worked at a profit at the 
ruling price of coal will have been reached. 

With regard to the future of our coal supply, it must not 
be forgotten that the basis upon which experta compute the 
amount of workable coal in sight is governed by the cost at 
which coal can be raised, having regard to the ruling price 
at which it can be sold. It is, therefore, clear that any 
economy in the cost of production will bring bodies of coal 
within the limits of “workability,” which before were con- 
sidered impossible. | 

The cost of winning and raising coal depends upon the 
extent to which the miner is willing to work, and the 
effioiency of the apparatus employed in cutting and moving 
the coal. | 

As to the question of labour, statistics show that, on the 
average, miners work a little over five days per week. They 
make enough money during that time to satisfy their wants, 
and therefore they do not work one moment longer than is 
sufficient to fulfil this condition. As long ав miners’ 
wages are based upon profits earned by the owners, it is 
clear that higher prices will tend to discourage longer 
hours of work, and thns aggravate the position from the 
point of view of the consumer. 

As regards possible economies in the methods of and appa- 
ratus used in winning and raising the coal, more is to be 
said than can be introduced in these columns, but generally 
it may be pointed ont that hauling and pumping can, in very 
many cases, possibly in the majority of cases, be more effi- 
diently and economically performed by the application of 


n 


electrical energy than by the methods now in vogue. 
Recently experiments have been made in coal cutting by 
machinery, and this is stated to have been the means of 
turning a loss into a profit at a mine where the seam was 
only 2 feet 8 inches thick. 

By the introduction of electric haulage in a colliery in 
Lanarkshire, the total cost of haulage was reduced by over 
50 per oent. as compared with the cost of horse hanlage which 
had hitherto been in use. Evidently this saving must have 
considerably extended the range of possible working of those 
coal seams. | 
Again, the opening up of new pita, notably in the dis- 

ro 


tricts by the newly comp Lancashire, 
Derbyshire, and East Coast Railway, will not be without its 


effect ороо our available supplies. 

Any further serious rise in the prioe of coal, or even the 
maintenance of the present price, would operate as a health 
stimulant upon the inventive faculties of those whose minds 
are endeavouring to reduce to a practical form some of the 
many fuel-saving devices which are now shelved becanse 
their use is not an absolute par 

The amount of workable coal in Great Britain may, there- 
fore, be greatly increased in this way, and the days when 
we shall only find coal under glass cases in museums, 
relegated to a more distant future. | 

hese considerations, however, do not materially assist їп 
relieving the acuteness of the present situation, and a 
remedy which probably suggests itself to many minds is to 
put a tax upon coal exported. Of course, to tex exporta is 
considered to be a fundamental economic error, and no doubt 
on general principles this is true, but in the days of John 
Stuart Mill things were rather different even when looked at 
from an economic point of view. It would not be easy to 
say what was the rate of increase in coal output during his 
lifetime, but it would be safe to say that it was insignificant 
compared with the 252 per cent. inorease during the last 30 
years. What it may be during the next 30 years no one 
would care to venture to suggest. Our experts have calcu- 
lated the “probable” duration of our coal supply upon 
existing rates of output, but with the experience of recent 
years in our minds, who can foretell what our requirements 
will be in the near future? Consider the coaling of our ships 
of war. At present Welsh smokeless coal figures prominently 
upon the Admiralty list, but it is just this class of coal that 
finds so ready a market for export. Should it be neoessary 
for our eit s be kept in a more active state in the future 
than it has been in the past, a state of affairs not wholly 
incompatible with the march of evente, we may find our 
supply of suitable fuel—at anything like a fair price—incon- 
veniently small. 

We now export nearly 80 per cent. of our total coal pro- 
duction, and most of this goes to countries which use it in 
the manufacture of articles in which they compete with us 
in the world's markets. From this point of view the restrio- 
tion of coal exports would be useful. The amount of the 
restriction would naturally depend upon the amount of the 
tax imposed, and if this is caloulated with due regard to 
сораи of competition from other sources, the effect 

not be an evil one. Thus the country which is most 
rapidly increasing the amount of coal raised is America, and 
the main danger of competition would appear to be in that 
direction. The difference between the cost of ooal at the 
pit's mouth in America and in England is not more than 1s. 
to 18. 6d. per ton normally in favour of America, and most 
of the coal in Great Britain is carried from the pit to the 
ship's hold at а cost not greater than 18. 6d. per ton. An 
export duty of 28. per ton en Welsh coal would not, therefore, 
be sufficient to kill our export trade by enabling America to 
supply our present markets, but would opns advan- 
tageously in checking the quantity of this valuable mineral 
which is sent out of the country, and thus tending to increase 
the cost of manufacture of many competing products. Sup- 
posing the duty on all classes of coal exported averaged 1s. 
per ton, the revenue accruing therefrom—calculated on lat 
year’s exporta—would be about £3,000,000. The general 
principle involved in taxing exports is, of course, an impor- 
tant one, but we cannot help expressing the view that having 
to the certain considerable increase in our Navy, в 
measure designed to prevent the means of using these wur- 
ships from passing into other hands is, at least, worthy of 
very serious consideration. 
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THE TELEPHONING OF LONDON BY THE 
POST OFFICE. 


(Concluded from page 775.) 


THE ducts will be built in cement to any required number 
and in different groupings. After a trench has been 
excavated to the required depth, 6 inches of concrete will be 
laid, in the centre of which will Ъз embedded one or two 
T-irons, according to the number of duots in the group. 
After this concrete bed has set, the first tier of ducts will be 
laid, bedded in about half- an- inoh of cement, and above tbis the 
second tier will be laid, also bedded in half-an-inch of cement, 
and so on for every subsequent tier till the nest is complete. 
On each side of a group of conduits there will be a wall of 
concrete, and above the top tier a layer of concrete. These 
side walls and the top layer of concrete will vary in thick- 
ness from 4 to 7 inches according to the number of conduits 
in a trench. | | 
Fig. 4 shows a section of a group of 12 ducts. 


(—Asphalte 


em 


: N Concrete, 
22 PS 


the main cables as 


In all cases these ducts will carry 
distinguished from distribution cables, which will be branched 
off from the main cables at jointing chambers into cast-iron 


pipes. 


JoiNTING-ÜHAMBERS. 


Jointing-chambers, or manholes, ав they are more com- 
monly termed, will be of two classes, one class for the road- 
way, and another for the footway. Roadway manboles will 
be larger, and constructed in a more substantial manner than 
any similar class of work yet attempted in this or possibly 
in any other country. They will be built of 14-inch brick- 
work in cement, roofed with steel troughing and steel joists, 
and the manhole entrance will have a cast-iron frame fitted 


Exchange. 


Subscriber. 


c, Induction coil; в, Bell; r, Transmitter; Recr., Receiver; 
k, Calling relay 1, Calling lamp 


Fic. 5. 


c, Condenser 


with wooden blocks. The dimensions will vary with the 
number of cables to be brought into a manhole, but three 
standard sizes will be 4 feet wide, 8 feet long, and 5 feet 
6 inches deep (to take 18 cables); 5 feet 6 inches x 8 feet x 


6 feet (to take 28 cables); and 7 feet x 8 feet x 6 feet (to 
take over 28). For the City work the last named will be the 
most common size used, but there will no doubt be some 
special manholes of larger dimensions. 

The footway manholes will be of 9-inch brickwork, with 
York stone roofs resting on light steel joiste, with the ordi- 
nary cover frames with stone slabs. e dimensions of this 
class of manhole will be considerably leas than those for 
roadway work, and will be governed more by the space avail- 
able than by the number of cables. | 

The large manholes in roadway and footway are for the 
main cable work, and are to be built at an av distance 
т of 150 yards, but of necessity the intervals between 
the manholes in the City will be much less in many cases. 
These main jointing-chambers, when they are in the road way, 
are to be connected with each footway, and when the man- 


Cc. Che 


T, Transformer; c B, Common battery; RI, C Ra, Clearing relays; CL:, C Lo 
| Clearing lamps; к, Speaking and ringing keys. 


Fia. 6. : 


hole is in one footway it is to be connected with the оре 
footway. In both cases the connection will be e by 
means of cast-iron pi 

These connecting pipes will contain the cables which are 
to be used for distribution purposes, and which will be : 
carried along the footways in cast-iron pipes. At intervals 
depending on the number of subscribers on the various routes 
small boxes will be fixed in the footway, and from these the 
cables or wires to serve subscribers will be carried into the 
buildings. 

SWITCHBOARDS, 
The switchboards for the Central Exchange will bs fitted 


. to accommodate 10,000 subscribers, whilst the switchboard 


for what may be termed the inner sub-exchanges, such as 
Westminster and Kensington, will have a capacity of 2,000, 
but will be so constru a8 to admit of their being added 
to as business develops. | 

For the outer sub-exchanges the switchboards will, as 
& rule, have an original capacity of 600, but will be made 
so that additional panels may be added as required. 


CENTRAL BATTERY SYSTEM. 


The system of working to be adopted in the City Exchange 
and the inner sub-exchanges will be that known as the 
*oentral battery system." As the title implies, ^ central 
or common battery, usually 24 volta, is fixed at the Exchange, 
so that no battery is required at a renter’s office. This 
mode of working is especially ada for large exchanges 
where secondary oells are available and where the sub- 
soribers’ circuits do not exceed two miles in length. Under 
such conditions this system of working is very efficient. 
For the outer sub-exchanges and for long subscribers’ lines 
the common battery system will not be employed. 

In central battery working the apparatus arrangements 
are such that when the receiver at the subscriber's end is on 
its hook the circuit there is not continuous, but is made 
through a condenser and magneto bell (this is to admit of 
a call being received), whilst at the Exchange end the lines 
are joined together through a relay and battery. The action 
of lifting the receiver by a subscriber makes the circuit con- 
tinuous through the ing apparatus. This sends a 
current through the Exchange relay and thus causes a lamp 
to light, so gaining the attention of the operator auto- 
matically. 

At the Exchange the cords used for making connections 
have transformers joined aoross them, the coils of these 
transformers being divided at their middle points, and 
between the halves of the coils the common battery is 
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placed. These transformers and the common battery thus 
respectively take the place and fulfil the function of the induc- 
tion coil and battery which are required at the subscriber's end 
for the speaking circuit in the ordinary rystem of working. In 
the common battery system there is still an induction coil in 
the subscriber's telephone set, but ite function is a hearing.“ 
not a “speaking” one. Olearing lamps are connected up 
with the cords in sach a way that the act of replacing the 
subscriber's receiver upon the hook automatically causes a 
lamp to light. and the operator disconnects, thus restoring 
the subscriber's line to the normal. 

Figs. 5 and 6 show diagrammatically the connections at 
the subecriber’s end and at the exchange. 

This system has been extensively adopted in the United 
States with excellent results. It has several advantages. The 
signalling is entirely antomatic, and this reduces toa minimum 
the demand upon the time, patience, and technical knowledge 


both of the renter and the Exchange operator; the absence 


of batteries from the subscriber’s office saves the space 
usually allotted to these articles, which are often looked upon 
as objectionable adjuncts to the telephone, and hitherto 
tolerated simply because they have been considered indie- 
pensable. Further, as the majority of faulta at the sub- 
scriber’s end are at present found to be in the battery circuit, 
the subscriber will be less troubled by visita from a lineman, 
and, incidentally, it may be remarked that this means to 
the Post Office a saving in skilled labour and in battery 
materials. 
` RATES. 

The Poet Office telephone rates for London have not yet 
been published, bat they will probably be baced on the 
“ toll ” rate system already announced by the Post Office for 
the provinces, as against ће “ flat rate system which has 
hitherto been in vogue in this country, The annual rental 
quoted by the Post Office for provincial towns is £5 to 
cover 500 free calls, with a small graded charge for calls 
beyond that number. 

The toll system will obviously appeal at once to the small 
users of the telephone. It will undoubtedly, however, very 
shortly find favour with large users as well, for it will have 
a tendency to induce the renter, but more particularly his 
staff, to be more careful with “calls.” Under the present 
flat rate system indiscriminate use is made of the tele- 
phone by all and sundry. Even the office-boy does bis 
“little talk” by means of it. The result is that many 
business calls are postponed or cancelled altogether, and the 
interests of the firm suffer in consequence. This has been 
borne out by statistics from America and Switzerland, which 
proved that with a flat rate system the percentage of in- 
effective” calls greatly exceeded the number under the toll 
rate system which is now in vogue in both these countries. 

In America it is found that more real business is 
done, and more expeditiously done, under the new regime, 
than under the old. It is, therefore, safe to assume 
that a system which has commended itself to the sharp 
business men of America, a country which is, by the way, 
at present much ahead of us in matters telephonic, will soon 
become popular with the commercial community on this side 
of the Atlantic. 


LEGAL. 


THE JABDUS Arc LAMP ARD Exvzcraio Company, LIMITED, 
v. JOHNSON. 
(Concluded from page 782.) 


Monpay, Mar 7TH. | 


Мв. HERBERT JOHN Manous proved the execution of an agreement of 
March 23rd, 1897, between the Electric Arc Light Oompany and the 
Jandus Arc Lamp and Electric Company. 

This closed the plaintiffs’ case. 
Mr. BovsriBLD said that with reference to this claim of title, what 


were no more entitled than they were to go outside its terms. At 
the date of the license he should say that as to the 

they had not got it, and had not the right to get it, and 
question of title he should submit the plaintiffs had made no 

Mr. Justice FARWELL: If you satisfy mo that they had not 
either in law or equity, then I shall be with you. 

Mr. Bobs FID the agreement of March 23rd recited that 
vendor company claimed to have certain rightein the Howard 
What bad become of those rights ? 

Mr. Justice FARWELL: The legal title being in Marks, 
"ee Е "ad being duly registered —that would be conclusi 

no 

Mr. BousriIELD said that was primá facie evidence of the 
it came after the date. They could have no further facts 
date of the license. In this document there was a clear notice 
the world and to the parties that it was the vendor company which 
claimed the right to the Howard patent. Marke's agreement was 
personal agreement under seal to carry out the provisions of the 
agreement so far as related to matters within his control. He took 
it that meant that he would make a struggle to get the patent for the 
Electric Company. 

Mr. Justics FARWELL: It meant, if he got the patent, he would 
convey it according to the agreement. 

Mr. BousrrmrD said the two points he would put were, first, thst 

ht Company were 
rights 


l 
Ud 


3 
} 
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on the face of the document the Electric Aro 
owners of the patent, and it must be shown that their 

were discharged before a title could be shown, especially when it was 
кош title his friend was relying upon. The next point was, 
that the title they were relying upon was a title which came through 
this personal agreement of ks, which agreement did 
not appear to have anything to do with the assignment of the patent, 
but appeared to be an agreement for servicet—a personal agreement. 
Then he said it was nudum pactum, and that it could not be enforced. 
Then there was a further point, and it was that, assuming that Maris 
and the Electric Arc Light Company were the same persons, and 
venera ^ therefore, that on Fe 19th, 1898, not merely Marks, 
but the Blectric Company had got patent, he contended that 
even then there was no equitable title in the licensors. Even 
Electric Arc Light Company had got the patent instead of Marks, the 
Jandus Company could not have enforced specific performance. 

Mr. Jastice FAnwBrn: It really goes to the root of the whole 
matter if yor are right. Assume that you could not have specific 
ps of an agreement to do the best you can to get the mnm 

use it is too vague, or it is service. Suppose 
get it. Cannot you, after that, get specific performance ? 

Mr. BousFigxp said that was a point for his Lordship to decide. 
Learned counsel then directed his Lordship’s attention t> the specifi- 
cation, and pointed out differences which he contended existed 
batween the plaintiffs’ and defendants’ apparatus. The specification 
spoke of the enclosed air and gases between the outer 
envelope make the differences of temperature on the two 
arc-enclosing envelope less, and thus protect it" It was 


& closely fitting conical reflecting hood. Now the defendant 
if heenclosed his like that he cracked the outside globe, and 
fore what was done was this:—First of all he had 
conical hood business and that feed in it, 
had was a globe, as he was ed, and as 
was entitled to have a globe to keep ig pg ке 
for the free escape of the heated air from globe 
reason not merely because he did not want to do what 
the specification, but for the very good re: «оп that if he 
it, i¢ was found by experience that the top screw of the 
cracked off. 

Mr. ADoLPH WUNDBERLIOK, recalled, said he was quite 
with what had been done in reference to enclosed arc lampe. These 
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lampe had been practically his design. 
When you sta tod dovisin g the lamp that you are making, D.C. 1, 
did you have the cafion handed to Jon 7 Not tha I ean 


specifi 
remember, but I have had the specification. 

What year did you start devising this arc lamp?—4About 1898, I 
should вау. 

Did Mr. Johnson tell you to device a lamp ?— Yes. 

What did he tell you to do ?—He told me he thought there was a 
large scope for enclosed lamps and that there was no reason why we 
should not make one. 

Did he tell you that he had a license under Howard’s?—Not that 
I remember. 

Did you have Howard’s lamp before you when you made your 
lamp ?—No. 

I put it to you that in devising this lamp, one of the objects you 
had in view was to try and get outside Howard’s if you could ?—No, 
Vir not attach any value whatever to Howard's specification at any 

me. 

You never believed it to be of any good ?—N. d of any real utility. 

Mr. Gray summed up the plaintiffe case. He contended that the 
two claims must be construed, for the purposes of infringement, so as 
not to exclude mechanical equivalents, and if that was so, he sub- 
mitted they were entitled to succeed. 


JUDGMENT. 


ment. He says that there is an 
interest there recited to be to be in the Electric Arc Light 
Company, and that is not got rid of. It seems to me the short 
answer to that is that I had here the Patent Office register. It shows 
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that the Jandus Oompany are registered as sole proprietors under ап 
assignment from Marks, and were so registered on May 16th, 1898. 
The second point which he takes is this: He says the agreement is 
nudum pactum, because in effect the Jandus Company took from 
Marks, and from the Electric Arc Light Oompany. I can only ray 
so far as nudum pactum is concerned, I really do not follow it. 
Marks executes a memorandum at the end of the sgreement, in which 
he rays: "I agree to carry out the provisions of this agree- 
ment, so far as relates to matters under my control, as though I had 
been an original to this agreement.” That sgreement contains, 
amongst other , provision that The purchaser company will 
pay to the vendor company a further sum of £1,500 upon the vendor 
company assigning or obtaining an assignment from the purchaser 
compeny of the said Howard patent" How could that be said to 
be a nudum pactum, when it is 


get specific „рше and therefore it was said if you could 


ment to assign 
But he could not shut his eyes to what was the true intent of clauses 
2 and 3, which Mr. Bousfield read of the agreement, although there 
was this to be said in Mr. Bousfield's favour, that the parties had 
some inscrutable reason for not going on in termsto say that if and 
when tbe Electric Arc Light Oompany should get that Howard 
patent they would assign it. ut, continued his Lordship, 
I find these words by implication in clauses 2 and 3. The 
argument pressed upon me was this, that it would be 
only damages and not specific performance. That argument in iteelf 
assumed a contract to assign, because you could not get damages 
for breach of a mere sgreement to do the best you conid, if you 
had actually done the best you could to get the assignment, and, 
therefore, the only matter for which dameges could recovered 
would be for not assigning the patent when you got it. That is to my 
mind the true meaning of thesgreement. And if that be so, if it be 
the effect as Mr. Bousfleld put it that you could only get damages, 
it is fatal to him because whether the remedy be damsges or specific 
perfcrmance, the right of action is the same. That leads me to the 
point of substance in the case which is a question whether the article 
made by the d: fendants infringes the invention of the plaintiffe so as 
to be really made within the license. Now, I have h an argument 
which woyld have had very considerable force if it had been addressed 
to the validity of the patent, but it is not open to the licensee, and the 
whole of the struggle was to get in evidence by putting in former 
fications, and the struggle to put in evidence which I have over- 
ruled, and to which Mr. Bousfisld returned again and again is entirely 
with a view to show that the patent was not good. Over and over 
again in the course of the witnesses’ evidence, and in the course of 
Mr. Bousfleld's address it was plain that what he was striving for 
was to do that. Now this is not open to him. He is bound to admit 
that the patent is good, and that being so, I am proposing 
to construe this patent simply and solely by the words the 
parties have used contained in the four corners of the specification. 
What I have to consider ie, whether, in the fair meaning of this 
patent, the defendants’ lamps are infringements or not. On the 
evidence asit stands—leaving out Mr. Wunderlick's, as to whom I 
have already made some comments, and I do not like to my a thing 
of that sort twice—it seems to me that there is no dispute really. 
First of all, it is "an arc lamp having its arc enclosed in a trans- 
parent or translucent envelope, closed airtight on all points below the 
arc.” His Lordeb ip went on to say that tt toon agreed there that 
* closed airtight” did not mean hermetically sealed, inasmach as he 
had had explained to him the object, on one side, of preventing a 
carrent of air arising, and avoiding, as far as posaible, contact with 
the carbon, and on the other side, to allow some escape of the hot 
gases, which otherwise might cause an explosion. He had got what 
was reasonably pian on the face of the apecification—a provision by 
which you could not have a hermetically sealed enclosure, nor could 
you have one, nor did you desire to have one, which was open fo all 
the winds of heaven. The invention was of something which gave a 
mean between the two. He was invited to say that closed airtight 
on all points” was so airtight on all points below the arc as to 
necessitate the provision of a plug at the top. He did 
not think that was a fair construction. The recital part of 
the specification showed that although the inventor dealt with arc 
lamps with enclcsares and with valves, he also dealt with those where 
there may be an opening not by means of a valve. It was mid, 
moreover, by one cf the witnesses that provided with a plug at the 
top, would not apply to D.O. 1. On the evidence I find it does. I 
disregard that ular item of evidence, and I understood Mr. 
Bousfield to admit it. At any rate, whether he did so or not, I think 
it isso. Taen we have some little light thrown on the meaning of 
closely fitting by the next words: ‘Having a closely fitting 
feed g for deposit of carbon.” 16 was plain to bis 
Lordship, as Mr. Bou field pointed ont, that closely fitting 
feed” there referred back to the closely-fitting feed mentioned on 
page 2, line 25, of the former specification, which was a “ compara- 
tively close fitting.” So he had words which under the rules of con- 
struction allowed him to read as comparatively” close fitting. All 
the witnesses agreed that it meant comparatively close fitting. To 
his mind D.O. 1 came within Claim 6, and it was said to come 
within Olaim 12. He did not propose to go through the evidence in 
detail It would be convenient to refer to it in another place if 
necessary, but he should like to point out that Prof. Thompson 


agreed with bis Lordship's view. He thought that Howard had 
described all practical purposes for making the lamp. It seemed to 
his Lordship to be a plain case of infringement, and therefore there 
must be the order as asked. 

Mr. MourLTON: There will be judgment for the plaintiffs on the 


| claim for the account, and for payment of the royalties and oosts.' 


His Lorpsuir: That is so. 


Mr. Gray: With regard to costs, my lord —— ЖЕКЕ" 
His LonpsHiP: Yes, there is that particular item; I said I would 
not make them рау for that. 


Mr. Mourrom: Yes; those costs of proving the title. 

His Говрвнір: You must pay any costs of proving the title. You 
ought to have produced that before. You cannot have an order for 
payment until you have got your account. 

Mr. MouLTON: It will be an order for an account and payment of 
royal! ies then. 

Ніз Lonps mr: Yes; when found Mr. Moulton. I do not think the 
form of your account is quite right when it says you seek an account 
of all lamps made under the license. 

Mr. Моогтон: Made or sold? 

His LonosHiP: The Registrar points out to me that that is not the 
common form, all lamps made or sold." | 

Mr. Gray: Then, my Lord, they sucoced as on two patents and 
they have only proved iafringement of one patent. 

Н.в LogosHiP: I do not thirk that has made any difference as to 
cests. I am not favourably impressed with the honesty of your 
defence. І am not disposed to give you any favour at all. I зве no 
son for making any differenca. 


CHAMBERLAIN & HOOKHAM v. THE CORPORATION OF BRADFORD. 
(Continued from rage 784.) 
Tuxspay, May 8TH. 


CnRcss-BxaMINATION of Mr. Hookham continued. 

Me. Onrrs: Jast look at page 5, where we come to permanent 
magnets. “ In place of electrc-magnets as described and represented 
I prefer using for smaller installations permanent magnets, a number 
of bar magnets being substituted for the electro-magnets represented 
in the drawings, though I may use magnets of other shape or con- 
figuration " ?—Yes. 

Now, ie not this model which I have got ia my hands a model of 
what you call there & number of bar magnets with iron pole-pieces, 
which are represented by the black wood? (Handing the model to 
the witness.) | . 

The WrrNESS : The red wood is meant for steel magnete. 

И Steel bars ?—Yes. That would produce the result that mine pro- 
вав. a 

Oross-examination continued: No magnet of that form was used by 
the defendants. The defendants was another shape or configuration. 
The term “ pole-pieces” used in his specification meant pole-pieces, 
or added pole pieces, as distinct from the magnet itself. There was 
nothing in his specification which showed that he contemplated a 
msguet without an added pole-pieoe. The witness stated that the 
principle of having an electrical generating machire “having a con- 
stant field and working on constant resistance or sfat:d generally by 
any arrangement involving the motion of a conductor relatively to a 
magaetic field, the strength of the ficld being maintained constant 
and the current in the conductor being proportional to the rate 
of rotation” had been already been explained and described by a 
great number of pecple. The merit he claimed was applyiog the 
principle to the electric meter. His first claim was an electricity 
meter for measuring currents consisting of an electromotor with con- 
staut field. For the purpose of measuring currents a constant field 
was necessary. If you wanted to measure energy a constant field 
was destructive. | 

Mr. Onirrs: Arranged substantially as hereinbefore described,” 
as regards any of your arrangements, whether commutator or any 
other poict. What I want to call your attention to is, that there is 
no arrangement in the defendants’ meter which is anything lik» the 
arrangement that you have adopted in the motor part of it?—I am 
afraid that is hardly for me, but if you ask me I should say it is 
covered. 

Oross-examination continued : The meter as used at Bradford had 
& practically constant field. 

Mr. Овррв: Do let us consider. Supposing there is a variation in 
energy, the meter would show it, because the fleld would be iacon- 
stant 7—Oertainly. 

Bat if you have no variations in your electromotive force and do 
not want to measure it, then you might get the same result with one 
machine as with another ?—That is cur case. 

But if you want to measure energy, and have to measure it, then the 
defendants’ machine is an inconstant machine, and it is essential that 
it is inconstant?—Yes, but Bradford does not want to mesaure 
energy. | 

Now in order to get constancy of field, you either have a saturated 
magnet ora permanent magnet ?—Yes, or I give a third method, 
page 5,line 3: “In electrical circuits in which the electrcmot.ve 
force is practically constant, this degree of saturation in electro- 
magnets is nct essential.” Then I go on to say what I prefer. 

Oross-examination continued: 8» far as the defendants are concerned 
in connection with the motor part of their nes they а had 
a saturated magnet nor a permanent magnet. He could not agree 
that they had no device whatever for obtaining a constant field. 
Bradford took the device of putting 16 wpon a constant circuit ; the 
motor itself, he agreed, had no such devic». | 

I am taking the motor itself.— But you see we only attacked it 
where used at Bradford, where thejfleld is practically constant, 

I think we could soon dispose of the fallacy of that argument, but 
what you mean is that if you have a machine to measure energy, and 
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усп make energy entirely constant in a number of cases, ю far as it 
is energy, you do not care for it ?—That is so. 

Oross-examination continzed: An electric brake with a permanent 
magnet was in no sense now at this time. He know a case where a 
disc was used with the electro-magnetic brake, but he did not 
remember one with the permanent magaet. 

Mr. Cripps now said he was going to the third claim. He thought 
it was the only other claim, as fat as he knew, that any weight was 
ри! upon. He might, perhaps, tell his Lordship what the point was. 

б was hardly cross-examination, and it might be convenient for him 
to know that if the third claim was taken as an adjanct to the first, 
that was to my, in connection with the meter for measuring currents, 
һе bad no fault to бай on disconformity or any other point. But if 
his learned friends were going to say that apart from the meter for 
measuring currents, this third claim was a sort of general claim for 
electricity meters generally, then he should have to point ont that as 
a An the provisional was concerned there was no indication of that 
& . 

E CONES said that Mr. Moulton had made out no such case 
as tha 

Mr. WarrBA: We say that it measures energy 
constant the K. M. F. is constant. In Bradford it is measuring cur- 
rent and nothing else, and in that current the H. M. F. is absolutely 
constant. 

Mr. Оңїррз said that he would leave that point. 

The witness was next questioned as to Siemens’ energy measurer. 
The brake power there was from the fan, which could be seen at the 
bottom revolving in some flaid. There was what was called a series 
motor in connection with that fan. 

I am putting to you that the motor there, as far as the motor is 
concerned, is exactly the same as the defendante—there is no 
difference ?—It looks to mo as if the armature carried the curreat to 
the meter.— Yes, I believe that is so. 

Oross-examination continued: Could not anyone taking Siemens’ 
energy measurer and putting in the electric brake for the fan have 
produced an energy meter Lke the defendants ?— Well, apparently 
Siemens could not. Of course, it seems easy when it is done. 

I put it to you, was not the practical difficulty simply the invention 
of a suitable form cf commutator 7— Oh, dear no, certainly not; there 
were other difficulties. 

Oross-examination conti aued: The wattmeter was a meter for 
measuring energy. 

Your attention has been called to Ayrton and Perry. Now I put it 
to you that every feature in the defendants’ energy moter is found in 
Ayrton and Perry, and the only difficulty that Ayrton and Perry did 
not get over was the friction point ?—I should say that almost every 
роо form is mentioned in Ayrton and Perry, and, of course, the 

efendants make a selection, but I think it has almost logically 
exhausted all the possible form in theory. 

The Wrrness stated that he took exception to the learned counsel 

g of the Ayrton and Perry meter.—There was no Ayrton and 
erry meter, 

Then take the Ayrton and Perry specification, does not that 
describe everything that is necessary, and describe it aocurately 
for the energy meter, except that it does not show a way of 
getting over friction ?—I should have read it through from that 
point of view. I do not remember that it shows how to get the 
constant field for the brake ia practicable form. I do not remember 
that, but that is the first point that occurs to me. 

I am putting to you that in Ayrton and Perry you fiad everything 
that we have in the defendants’ meter, except they do not get over 
the difficulty of friction, which hss been got over in the defendants’ 
meter ?—You find a sort of suggestion of everything. I do not think 
bite find anything that helps you towards making a meter, except a 

e theory of the Foucault brake, which, of course, was a groat 
thing to point out from the point of view of theory. Iam not 
diminishing the value of that from the point of view of theory, 
but it did not help people to make a meter. 

Oross-examination continued: Speaking from memory, he should 
have said that in 1887 Ferranti’s was hardly a practical meter. 


WEDNeEsDay, May 9тн. 


Wu the hearing was resumed on Wednesday, Mr. HookHAM again 
went into the witness box and was farther cross-examined by Mr. 
BousrizLD. Shown Munro's specification, he said that as regarded 
the theory of a meter, apart from the point of constancy of pressure, 
tbe theory was in that specification, but there was a great absence of 
detail. It did not even refer to the element of friction as a disturbing 
element, and probably the patentee there did not know of it at the 
time. The friction in the instrument which was made under that 

кросса was 50 times greater than in his (Mr. Hockham's) 
meter. i 

Questioned as to Har.dford's specification (Edison's), the WrrRessS 
said that in fiz. 1 there was a disc in the form of a cap mounted on a 
little pivot against the big S in the middle. That formed the 
armature of the motor. As regarded the motor part of that, the 
principle was the same as his. 

Mr. Воовғівір: That is to say, that you had to have a suitable 
electromotor rotating in a constant field ?—I do not see any provision 
for procaring a constant field. He believed that Handford wanted to 
have a constant field. Bo far as he had aconstant field, he would 
have the driving force proportionate to the current.—The brake 
portion in Handford was quite different to his. 

Mr. BousriELD then referred the witness to Weston’s first speci- 
fication and fig. 7. This he said was an indicator, and instead of 
metering ampere-hours it indicated by a pointer the number of 
amperes passing at the moment. There was a little cup in the middle 
in mercury. Instead of the current being able to rotate that cup 


‚апа if the energy is ` 


continuously, it was only able to turn it until the resistance created 
by the ак was itself sufficient to turn the turning force «f 
the current: Having done that it stopped there. For that he wanted 
a highly constant field. In Weston's specification there was what 
was called an electrical meter, and bis plan of measaring the cur- 
rent passing was to cause a fiow of mercury from one vessel to another. 
dq get that, he wanted to have a powerful and constant mag- 
n tic fie 

The Wrrnzss added that a motor with an armature working in a 
constent field was not his invention. That was found in two or 
three of the prior apparatus. Weston had the ides of large pole- 
pieces closely frontine, and the idea cf winding his electro-magnets 
во tk at they were saturated. It was true that Handford wanted a 
constant field. His objection was that the winding, such as Handford 
had shown, would not give him a constant field. 

Supposing I wanted to make a Handford moter, and for the pur- 
pose of getting the field constant I wind the msgnete to saturaticn, 
thereby simply using the knowledge open to the world and outside 
my specification, do you say that your second claim would prevent 
my doing that? 

The Wrrurss replied that he did not think that saturation had 
occurred to this patentee. He thought it was a question of mere 
law. "Y a matter of fact, he did think that bis second claim would 
prevent it. 

Mr. BousrIELD asked the witness what he thought would be the 
result if he took a Siemens energy meter with а disc and used a 
known magnet to brake it. If it turned out to have a constant and 
powerful field substantially in the way or according to the instruc- 
tions he gave, he should say it would be an infringement. 

Mr. BousrIRLD: Here is a known type of and it turns out 
to be strong enough and constant enough to do that. You say it 
comes within what you taught the world 7— Les, that is what I say. 

Oross-examination ocontiaued: There was no const:uction in 
Deprez for producing an absolutely permanent and powerful magnet. 
He thought there was а great deal in putiing the pole-pieces close 
together. То preserve the strength of a msgnet it was necessary to 
keep the magnetic circuit closed. The closer the poles of a magnet 
were together the more complete was the magnetic cirenit, and the 
lese loss took place. That was common knowledge. 

Ia answer to his LonpsurpP, Me. BousrrELD said that the defen- 
dants’ case was that magnets of the dimensions of the plaintiffs’ 
hi used for similar purposes before the date of plaintiffs’ speci- 

on. 

Mr. Bousrmip said that the defendan's had had considerable 
research as to the different and best processes of manufacture for the 
msgnets. They relied upon the ageing process for the purpose of 
gotting the magnets constant. They had them magnetised up to the 

igheet point. Then they were put on some rotating instrament 
which passed through boiling water and out of it again and again. 
That let down the magnetism some 15 per cent. In that ageing pro- 
cess the defendants found that they got the magnets practically con- 
stant. (To the witness.) In doing that we are not borrowing from 
anybody ?—No; on the contrary, I think you are doing what is 
5 unnecessary. I have had a very large experier ce in this 
su 

Mr. BousrIBLD: Is it possible to make a meter for alternating 
dram according to the description given in your specification ?— 

t во. 

The Wrrunss added that he had never made a meter for alternat- 
ing currents according to this specification. He could make such a 
machine on another plan and more cheaply. . 

Mr. BousFi£.p : I put it to you that there is not sufficient deacrip- 
tion here combined with the common knowledge at the date to 
enable you to make an alternating meter which would work ?—Yes, 
certainly it would. Take а Siemens meter and put on a brake disc, 
and if you follow my directions you will have a perfectly suitable 
meter for alternating current. Do that and the thing is done. 

Mr. Mour ros re-examined the witness, dealing first with previous 
specifications. There were, he said, two classes of meters, those 
which measured current, and those which measured total power. 

A spur wheel can be used for measuring current, can it not ?—If I 
ао properly what a spur wheel is, it would have no brake 
a 

Suppose you have a spring applied to resist rotation, then Munro's 
apparatus is capable iof indicating current ?— Witness agreed that 
could be done either by a spur wheel on a diso. That was, however, 
a case of indicating current, not adding up supply. 5 

In reply to the judge, the learned counsel said he was suggesting 
that Munro was dealing with an indicator of current, and not with 
a meter at all. 

Wrrurss explained that the angle through which the wheel was 
turned was a measure of the current passing at the moment. 

Mr. Justice FARWELL suggested that it would be better to take 
this evidence from an expert, which the witness did not represent 
himself to be. 

In farther examination, the Wrrwzss said that neither Munro, 
Handford, Ayrton and Perry, nor the two Weston's specifications, 
would have enabled persons in their day to make a ical meter. 
He did not think that Jamin’s papar would put people in the way of 
5 strong magnets, such as he himself referred to. For 
suitability for use in a meter, the union of constancy and power was 
nece . To the best of his knowledge no one had before pointed 
out how sultable ent magnets for an effective meter could be 
obtained. In his own specification he might have two magnets, of 
which one was strongly magnetised, and the other nof so strongly 
magnetised. With regard to reversal of function in the armature in 
the field, it was, generally speaking, quite possible to take your choice 
тт you the current through the field or through the 
armature. 

Does that apply to a circuit of constant potential, such as an 
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ссн light circuit. Is there then any difficulty in using either ?— 
о. 


WrrNESS considered that in the case of a current which would vary 
greatly, the small carrent would be through the armature. In that 
case the saturation would be on the stationary part. Apart from the 
cost of energy, there would be no difficulty in that at all. Supposing 
for апу reason it was desired to get saturation in the working part, it 
was by no means impracticable. A person reading the Hookham 
specification would, he believed, be able to do it if he chose to. 

Mr. Moutron intimated that he would only examine the Witness 
on a few points, and the others would be taken in detail from subse- 
quent witnesses. 

The WrrNZESS declared that as to practical construction as contrasted 
with theory, in his opinion, neither Deprez's publication nor Ayrton 
and Perry's publication would have enabled a person to make a useful 
meter. Ayrton and Perry had not, within his knowledge, wade a 
meter at the time of Witnese’s publication. 

How many years was it before they succeeded ?—One of them, 
Prof. Perry, made a meter, I think, in 1890. 

Wrrness said that in the same year he took out a specification for 
an energy motor, but that was before the publication of his first speci- 
fication. The two were concurrent, and were at the same time in the 
Patent Office. 

Ia regard to the infringing meter, was it an infringement inasmuch 
as the current passing through the armature is with a constant 
potential 7— Les. There was a shunt coil in the field. A little 
current ran through that, quite independent of the lamp circuit. 

Bo there is a complete motor apart from the lamp circuit ?— 
Oertainly. 

If, said the Wrrnzas, ia order to get enough contact so as to have 
no resistance at the commutator brush, you excessive pressure, 
that gave friction. It was so important to get good contact, that it 
had to be sought, even though it gave friction. He could not see 
that it made any difference whether the “ pole-pieces" were cast in 
one or joined on. His original meter was a practical meter in its 
time, and not surpassed in accuracy by any motor meter, though sur- 
passed by the Edison deposit meter, and ponibiy by the Aron 
== which worked by clockwork, but not by any self-contained 
meter. 

Mr. James SwisboRNE, examined by Mr. WALTER, was the next 
witness. He said the importance of meters was fully realised long 
before 1887, though actual demands for instrumente were small. As 
early as 1884 inventors were endeavouring to find a meter. The 
essential requirements of a meter were that it would measure electric 
energy, or in practice the electric current; it must have a proper 
range, and, of course, bs accurate throughout that range. It was 
useless having a meter which was useful for 10 lamps but useless 
beyond 12 lamps, and the meter must start with one lamp. In those 
days there was difficulty in getting a meter which would start with 
one lamp when there was a large installation. It often happened 
that a householder constantly burnt one or two lamps in a dark 
passage or apartment, and the revenue from those one or two lamps 
was of even greater importance than from the number of lamps used 
a very short time. As regards the use of magnete, he knew of 
no one before Hookham who designed permanent strong magnets, 
although fairly strong and fairly permanent magnets might have 
been found in various places. Hookham's use of mercury he thought 
was new. Mr. Hookham was right in pointing out the advantsge of 
having a constant field, and if he might respectfully say so, took a 
very intelligent means of carrying it out. 

Do you know what meters were, in fact, in existence at the date cf 
Hookham's specification?—Ferranti I remember working at his 
meter from 1884 onwards. I do not know whether the Ayrton meter 
was at work at this time. I do not think there was any meter in 


actual use. 

There was the Edison deposit meter ?—That, said the Wrrnzss, 
was not in use in this country, though in extensive use in the United 
Btates. The Ferranti meter was not of the Hookham type at all. 
The motor part should have followed the square law, and the brake 
part of it ought to have followed the square law, but neither followed 
any law accurately. Ferranti's meter had a fairly good range. І; 
worked on entirely different lines to Hookham’s meter. 

The Wrrnuss was taken seriatim through the specifications prior 
to Hookham’s. Munro employed a Barlow’s wheel There was 
nothing in his paper to show that he knew anything about the action 
of a brake. Munro, in his opinion, did not teach anything as regards 
the operation of a meter, and would not enable a person to produce a 
р cal meter. Ayrton апаР pointed out the use for a meter 
of a motor, and their cation gave a full explanation of 
the theory of what he d calla straight-line meter, bat it did not 
carry the matter beyond theory. 

I think we learnt from the patentees in the witness-box at tho last 
trial that they had not 1 a practical meter 7— We did hear 
something of the kind, I believe. 

In your view, would this enable anyone to make a practical meter 
on the lines laid down ?—I do not think it is necessary to go into 
hypothesis at all; it did not. There is not enough disclosed. 

As regards Handford's specification, Wrrszss said he found no 
instructions given ing the saturation of the magnets, It taught 
the manufacturer of a meter nothing. Abel’s specification was not 
for an ampere-hour meter, but wasa meter recording the flow of cur- 
rent at any particular moment. This gave no ind:cation as to the 
strong magnetisation of the magnet. Yeatman’s specification of 1885 
concerned the motor only, and not the brake, and told nothing about 
the brake. It did not teach the world how to manufacture а meter 
that would mete. Weston bad got the field megnets. It did not 
teach Hookham's invention ; of course it went in that direction, but, 
in fact, the knowledge was not Weston's. It was common knowledge 
at that date that saturated field magnets could be used as instruments, 
Weston in his other specification of 1885 might have had a 


pious wish to obtain an ampere-hour meter, but it did not work. The 
apparatus would not work at all unless it had a very considerable 
current passing. As regards moter construction, it contained nothing 
to lead anyone to a successful meter. 

Constancy of field had baen used in measuring instruments before, 
but not in meters ?—Yes. 

Wrrnuss said Siemens had suggested for the purpose of a brake a 
device of fiaid friction. Deprez gave to the world nothing 
more as to the constructional part than Ayrton and Perry, 
and no direction as to how the strength and permanence of 
the magneta should be obtained.  Depres did not disclose 
plaintiff.’ invention. There was nothing to be learnt from Handford 
and Siemens with reference to powerful constant magnets. In hie 
opinion the researches of Jamin did not disclose the Hookham 
invention. He also thought that Dredge's specification did not dis- 
close Hookham's invention. He was acquainted with the meter used 
at Bradford. The motor was a straight-line motor, and the brake a 
straight-line brake—permanent magnets from permanent magnets. 
It followed the straight-line law, and gave strength and constancy fo 
the field. That followed in his view the instruction indicated by Mr. 
Hookham. At Bradford there was a constant pressure supply. 
Upon the mains used at Bradford the character of the field would be 
constant ard the little auxiliary forca would be conatant. The meter 
could not work properly without a constant field. The meter in use 
at Bradford measured ampere-hours. 

At the conclusion of hearing of the witness's evidence-in-chief, the 
further hearing was adjourned till Thursday. 


Тновѕрлт, May 10тн. 


Mn. James BWINBURNB, cross-examined by Mr. Овтрре, said that 
ереше machine consisted of two parts, the motor and the 
rake. 

You say as to the motor the substantial difficulty at the time was 
practically the question of friction ?—I thought that was so. 

Now, as regards getting rid of friction, do you suggest that the 
defendants took anything at all from plaintiffs’ specification ?—No; 
I think the defendanta got round the difficulty in another way. Well, 
that brings me to the brake. You say it has to be constant ?—Yes. 

I suppose by constancy there you refer to the mains ?—Yes. 

“Constancy,” of course, can be retained in a magnet in different 
ways ?— Yes. 

It can be obtained if you use proper steel by artificial ageing ?— 


eg. 

That was known before Mr. Hookham’s specification ?—Yes. 

Therefore, if anyone obtained constancy in & magnet by artificial 
ageing, that would not be infringement or interference with the 
plaintiffe' specification ?—No, I think not. 

Now, ree the other point with regerd to the magnet was to get 
strong ?— Les. | 

Supposing уоп had a magnet made constant by artificial ageing, 
and used two or three weaker instead of one powerful 
magnet, would you say that would be interference with the plaintiffs’ 
specification 7— That would be a question of degree. 

It is a question of degree ?— Yes. | 

I suppose you are aware that the defendants formerly used three 
magnets, and now used two ?—Yes. 

Do you say that after the plaintiff brought out his specification, 
that in future any other person would be pravented from using a 
magnet such as that (handed in). 

The WirNESS: Yes, I think he would for the purpose of using it 
on a brake of this sort. I think he would be prevented from using a 
strong constant magnet on the disc brake of the meter. 

So far as power is concerned, do you really say that after the 
plaintiffs’ specification, no one is to use the common form of horse- 
shoe magnet ?— Well, it is very difficult to say. The witness added 
that there was a distinction in knowing how to do a thing, and know- 
ing how to do it without infringing. 

I will put aside the question of artificial ageing for the present. 
Take the form of magnet you havein your hand. It is nothing more 
than an ordinary horse-shoe magnet. Do you say that magnets of that 
kind are not to be used after the plaintiffs specification ?—That 
waa а very broad question. Magnets like that bad been used before 
the plaintiffe' specification, but not used on a meter. The question of 
ageing might be пурен са 

Well, anyone using a permanent magnet of that form and shape. 
Do you say that no one could use a magnet of that form and shape 
after the plaintiffs’ specification for any purpose?—That, of course, 
could be used for some purposes. 

It was a known form of magnet 7— The Wrrunss assented, and said 
there were lots and lots of magnete used. | 

Та reply to a question put by his LonpsurP the previous day, the 
Wrrnnss handed up the Electric Lighting Act, which he pointed out 
laid down that the variation of pressure in any consumer's terminal 
should not exceed 4 per cent. from the declared constant pressure. 

In further cross-examination, the WrrNMESS said that the ageivg of 
magnets to produce constancy was well known. Iua report of Hook- 
ham's meter, made about 1892, he said, talking of the magnete, that 
“the field is made up of a bundle of bars of steel of a special cha- 
racter, properly hardened, with cast-iron pole-pieces.” That was an 
accurate description of Hookham's magnets. 

-That would not be in any sense a description of the magnets which 
defendants use ?—No. They use no cast-iron pole- pieces. 

Nor is there a bundle of bars of steel of a special character ?—No, 
I believe there was a bar only. 

Mr. Moutron pointed out that the meter upon which that report 
was made could not be the one in the specification. 

It was the case, said the Wirmzss, that where magnetic circuit was 
closed you bad constancy and permanency, and the nearer you got to it, 
the smaller the extent to which you had broken the circuit, the 
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greater would be the permanency and constancy. In Siemens there 
was a brake by a fan revolving in a liquid. As regards the motor, 
Biemens's and Hookham’s system was practically the same. Marcel 
Depres suggested the use of a copper disc revolving between the 
limbs of a permanent megnet. 

All that defendants have done in modification of Siemens is to 
attach a copper disc revolving between the limbs of a permarent 
magnet ?— Qaite right. 

And the cause of it, I think, was correctly stated below ?— Yes. 

Do you вау after that statement by Marcel Deprez that the 
defendants ought to be prevented, in connection with a meter like 
Siemens, from introducing a copper dise revolving between the 
limbs of a permanent magnet ?—It depends whether you use Hook- 
ham's invention in so doing. 

What is there to prevent the defendants from taking what Siemens 
and Depres tells them in the year 1884 ?—There is nothing. 

Mr. Justice FARWBLL: For my information tell me, if you bad had 
that put before you in 1884, could you have made a meter ?—I do 
not know if I could have made a satisfactory thing. I might have 
gone in that direction, and might have discovered how to make a 
permanent magnet. The result of following those directions would 
be that you would have a thing with insufficient brake power. 

Why? You can get a constant magnet by artificially ageing it. Do 
you mean to say there would be any objection fo putting on three or 
four magnets if one was not strong enough?—No. I think you 
could atick on a good many magnets, but I doubt if you could get 
on enough unless you knew how to make this special magnet. 

Do you say that (defendants) msgnet is aged or made according 
to anything in Hookham’s specification ?—No; I contlude from its 
working so efficiently, that it is made from Hookbam’s specification. 

Mr. Osrers: Your Lordship will hear evidence on that point. 
(To witness): If I get a magnet perfectly perfect by ageing, what 
will you say to that ?—I should say you had better use it on your 
meters. 


In continued cross-examination, WrrNzSS said Depres’s references 
on this point were to his magnetic speed indicator. Abel's magnet 
and tbe defendante’ magnet were practically the same stape. If 
four of Abel's magnets were attached side by side it would be 
practically the tame thing; there might, perhaps, be a little more 
permanency and power in Abel's. 

An instrument was handed to witness which was described as fol- 
lowing Siemens for the motor, with a copper disc for the brake 
according to M. Deprez, and a form of magnet found in Depre z's 
figure of а speed indicator. Witness said he had little doubt it 
would work perfectly as an energy meter. How accurate it wculd 
be, and how long it would work accurately, he did not know. 

I put 16 to you, supposing we follow what was pointed out by 
Siemens and Depres years before Hookham, you do not suggest that 
we sre not entitled to do that ?—Tbat js a matter cf law. 

Mr. Justice FaRwELL: Is there any practical reason why an 
oe made according to these anterior suggestions should not 
wor 

Mr. Овїррв: It does work. 

Mr. Justice FARWELL: That be does not know. 

WrrNESS: This, I think, would certainly wok as a meter 
now. Whether the magnet would be permanent I do not know 
without trial. If this meter had been brought out in 1887, I think 
you could have sold if. 

Mr. ОвїррРв: But the question of constancy or permanency is dealt 
with by ageing the magnets. Supposing you found one aged magnet 
was not sufficient, why not pat on two or three? —If you put six 
aged magnets on, I should think it was quite possible it would work 
commercially. Ifa magnet was going to change, it generally rapidly 


An smmeter of Ayrton and Perry's was handed ар, which was 
stated to have been constructed about 18 years. In a measuring 
instrument of amperes, the Wrrwxss agreed they had in this exhibit 
ges was a constant magnet in the sense that it had not varied for 
18 years. 

You can hardly get a more apt illustration of prior user, as regards 
Minas either plaintiffs or defendants had done 7—As regards constancy 

very good. 

As regards power, if one magnet is not sufficient, why not pat on 
four ?—You can use as many as you like. 

The WrrwE:S did not agree that а constant field, produced accord- 


ing to Hookham's specification, could not be used in connection with 
гез оќ ating currents. It would not, however, з а 
goo 


dig Jua 
Наз it ever been done ?—Not so far as I know. 

Questioned as to Handford's cation, the Wrrnzss stated that 
they һай there described a constant field produced by permanent steel 


y you in Handford's get a motor working in a constant field ?— 


es. 

The Wrrurss, farther cross-examined, said that the method cf 
producing a constant field was known before the 
plaintiffs’ nt. It was known in measuring instruments, and was 
shown in Weston's in connection with the meter. 

Re-examined by Mr. Movutron: There are in this bcok collections 
of prior tions and references to bits cf electrical pores I 
suppose I may take it that there were many thousands of specifica- 
353 relating to electrical measuring instrements bt fore 18877— 

» yes. 

And I suppose I may also take it that there were many thousands 
of papers relating to magnets and magnetism before that? — Yes. 

The Wrrurss explained that when one knew how to do а thing it 
was not difficult to look vp literature and pick here and the re and put 


things together ard show how to make it, but in many cases to do that 
thoroughly was difficult. 
Mr. : I may take it that at that time there were hundreds 


of forms of magnets used ?— Yes, I think you could get any form of 
msgnet you wanted. 
Re-examination continued: Since the plaintiffs’ cstion it was 
known that power and permanence were not mut 
a permanent magnet such as Mr. Hookham referred to. 
perfectly constant and very powerfal ?—I think so. 


That was 
In instruments that existed before the date of this ification, 
constancy was sufficient without power, and power hoat con- 


stancy. Was there anything before the date of this ewes 
which ssa the union of the two?—Not I can 
think of. 

Та the case of a meter if you did not have constancy, it failed of 
its pu ?—Tbat strength was important for accuracy in a meter. 
Meters had very реси requirements. 

Prior to the kham specification, do you know of anything 
which published to the world the way to get permanent magnets con- 
stant and strong ?—No, I think the electrical world is indebted to 
Mr. Hookbam for the way to make strong permanent magnets. The 
witness added that in order to make this type of meter which was 
theoretically known a practical one, that was one of the things wanted. 
There was nothing in the d’Arsonval galvanometer which would tell 
the world how to make an effective meter. Too much strength was 
a disadvantage there, and weak magnets were used—quite weak. 

The WrrNESS, questioned as to the Siemens тае said that 
Siemens was trying to obtain magneto currents for telegraphic work, 
and constancy was not in the least necessary for bim for that 
pose. In Siemens instrument the paraffin or liquid was intended to 
fill the whole apparatus. That would not bea tical or accurate 
measuring instrument. Viscosity of the liquid would vary with 
temperature. M. Depres did not convert Siemens to bis brake. Prior 
to Hookham, he found no suggestion that his type of magnet should 
be selected for the purposes of a msgnetic drag. Weston wasa well- 
known electrician who devoted agreat deal of attention to measuring 
instruments. His meter, so styled, was a wholly impractical instru- 
ment. In Abel, the active part consisted of two little pole-pieces 
embracing the mercury. In Jam in, again, the active part was the 
ends, not the sides. A үлем meter must start, if possible, with 
one lamp. In order to improve the speed indicator, Depre a gave a 
suggestion that would make it impracticable for the use of a meter. 
Plaintiffs’ meter was mainly described in the specification for direct 
currents, but it was indicated that it could be used for alternating 
purposes. Defendante’ moter would also work with ing cur- 
rents. The principle of Hookbam’s meter was that it was made on 
the straight-line law with a brake following the straight-line law. 
Weston’s (No. 2) meter would not measure anything. As to the 
commu'ator, if constructed as Hookham described it, it was an instru- 
ment for accurate work. 

Mr. Onirrs: If you artificially age a magnet, would you lose in 
рте more than 15 per cent. ?—It depends how muci you age it. 

б may be you would nof, 

Mr. Duaatp OLERE, examined by M. A. J. Warrmn, said he was 
of opinicn that Mr. Hooktam’s invention was the first practical 
meter which showed a simple mode of motor and a pare ans 
mode of brake. Tkat was to say, a motor in b 
the twisting power was proportionate to the current, and in 
which the cf the brake was proportional to the 
speed of rotation of the brake. He found for the first time a 
magnetic brake working in sach a way as to give a powerful field as 
well as a constant field. In obtaining a practical meter to sart 
with one lamp it was ne to bave a strong field. That was 
pue out by Hookham in bis specification. The constancy of the 

rake was also important, and that the brake should have a long 
n He bad visited Bradford, and in company with the chief 
engineer to the Bradford Oorporation, examined the system of elec- 
trical distribution. 

What practically is the condition of the potential in the mein at 
Bradford ?—They work at 230 volts nominal potential in the main, 
and the variation, from what I saw, does not exosed 2 per cent. I 
EIC EODD D MN 

8 there meter any ce for t urpose 
meter 7— Yes, there is a separate small coil. Р 
And the device pointed ont by Hookham in bis specification, the 
g round the magnets or armature for the purpose of starting? 


In farther examination, the WrrsESS said he had read through all 
the specifications introduced into this case, none of which, in his 
opinion, disclosed to the world the inventions contained in Hook- 
ham' specification. Siemens’ suggestions for a motor meter oon- 
tained no provisions for eliminating the friction. In Doprez he 
found no indication of the importance of (1) a powerful field; (2 
a constant field for the brake; (3) strong for the brake; (4 
provisions against friction. 

Are those conditions which you do not find in Deprs's paper of 
importance or not in the constraction of a practical meter ?—0Ot 
great importance. 

In respect of claim 3, witness found an infringement of the 
plaintiffs’ invention in the use of large pole-picces closely approach- 
ing each other. In your view of the plaintiffs’ specification, looking 
at it as an engineer, do you see any emphasis placed оп ind 
pole-pieces ? "— The poles” detcribed in the specification were addi- 
ti poles, and were shown in the drawings as additional poles, 
but in that there was no limitation as to the poles being attached 
юри: This was a simple and convenient method of making 

om. 

Oross-examination continued: Ayrton and Perry failed in showicg 
any practical details to enable any person to make an electricity 
meter. It did not enable them to mske them. One of the great 
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did it by making a very powerful magnet and a very powerfal brake, 
and thue reduced his friction. A powerfal brake diminished the 
friction. Hookham made his magnet powerful, he supposed, by send- 
ing a large current round the wires which magnetised his magnets. 
There was nothing new in that. It was well known how to make a 
magnet powerful. 

Mr. GaagaM: How do you say Но. kham obtains constancy ?—He 
makes ic constant by haviag large pole- pieces closely fronting each 
other, and by this method of pole-pieces and close fronting, he 
completes his magnetio circuit and keeps it constant. 

Had that not been pointed out before the date of Hookham’s 
patent ?—Not that I am aware of. 

Mr. Mouton said be had Prof. Boys in Court, but after the three 
witnesses he had already called he did not wish to unnecessarily 
increase the balk of the evidence. His learned friend would also 
perhaps be satisfied with three witnesses. 

Mr. Onreps said he could give no undertaking. He might call four, 
or might be satisfied with one. 

Mr. WALTEB then read the verbatim report of the jadgment of Mr. 
Justice Wills in the action tried in the Queen's Division, 
Oham bers & Hookham v. Johnson & Phillips, delivered some three 
years ago, when the learned judge upheld the validity of the plaintiffs’ 


t. 

That closed the plaintiffs’ case. 

Mr. Свіррв said he would not address the Court at any great 
length at this stage, but would reserve himself until after he had 
called his witnesses. One or two points, however, it was desirable he 
should deal with. As regards the judgment of Mr. Justice Wills in 
Ohamberlain & Hookham v. Johnson & Phillips, there the conditions 
and circumstances were entirely different from those in this case, 
and the specific issues raised in that action were totally distinct 
from the issues raised in this action. Although it might be ne 
in & certain event hereafter to raise tie question of validity of 

lainti ff.“ patent by reason of anticipation, he could not now ask his 

ship to disagree with bis Lordship’s finding. Bat when new 

anticipations were brought before his Lordship which were not before 
Mr. Jastice Wills, that was not entirely & question of construction, 
but a new issue with which his Lordship could deal The learned 
counsel said he had very great difficulty in following Mr. Moulton in 
what he called the litigious pointe, viz., the points in issue. Не 
thought he might say that bis d friend did not seek to grapple 
with what were the difficulties he had to contend witb, bat he va 
posed he would deal with them when he came to reply. He 
first deal with the five pointe which Mr. Swinburne had laid down. 
Mr. Swinburne said first of all that the Obamberlain & Hookham 
specification and pa'ent was only for measuring current. It was, in 
the first place, impossible to say that a combination — more u- 
larly when they knew of the principles, and all the ciples 
were old—which led to the making of a machine for the measure- 
ment of carrent was an anticipation, even if you used the same 
principles in making a machine for measuring energy. It was im ble 
to patent a principle in the English law. It was undoubtedly law 
that if anyone took those same old principles and placed them in a 
different way and produeed a diffsrent result, he was not infringing, 
and that was the defendante’ case. The merit of the defendants’ 
machine, and the use made of it, was that it measured energy. He 
could not see the weight of his learned friend's argument u 
that part of the case. You had to compare machine with machine, 
and if anyone liked to use a particular machine under conditions in 
which one of the factors was the same, that did not matter. The 
defendants’ machine was a machine which measured energy. It was 
a machine which was different in its results, and was arrived at by an 
entirely different combination to what was found in the i 
specification, The defendante’ combination was absolutely different, 
and distinot from tho plaintifs, and aimed at a different object. On 
the next point Mr. Swinburne said that the meters of Messrs. 
Ohamberlain & Hookham consisted of two vis.,the motor and the 
brake. That was perfectly true. Again Mr. Bwinburne said both as 
regards the motor and Ohamberlain & Hookham followed 
the correct law. That was also true. Mr. Swinburne then came to the 
motor part of the invention, and said that the merit of the 
invention was so far as it got rid of friction. Ayrton and 
Perry in their energy meter did not manage to rid of 
friction, and so did not arrive at practical resulte. Chamberlain and 
Hookham did, but how did they get it? Mr. Hookham had explained 
thatin evidence. Defendants used not one of those methods adopted 
by the plaintiffs. In Hookham’s machine were a constant field and 
particular methods of getting rid of friction. Up to this point, he 
submitted, there could be no infringement. Bo far as defendants 
were concerned, a constant field was destructive. A third point 
remained, that of the brake, which had to be constant and effective. 
The two matters to which Obamberlsin & Hookham directed their 
attention were constancy and power. They described a particulsr 
form of magnet. Application of a magnet to a brake was not suggested 
to be new. What was now was the lar way in which plaintiffs 
arrived at а magnet which was constant and effective. That was only 
one part of the combination; bat what the defendants did was not at 
all in contradiction of any claim made by Ohamberlain & Hookham's 
specification at all. What defendants did was this—they got a 
magnet made of steel of special form, and then artificially aged it in 
order to make itconstant. Tbat was common knowledge at the time, 
and there was notbing of itin Chamberlain & Hookbam. This process 
of artificially ageing the magnet reduced its power by something like 
15 cent. Во far there was no suggestion of contravention cf 
plaintiffs’ claims. It was said by plaintiffs that they showed the 
way of making magnets, both constant and poweiful. What was the 
answer to that. Defendante’ magnet followed the horse-shoe form 
familiar to any schoolboy, somewhat modified, no doubt. Ae regards 
strength and separation of the pcles, 16 was merely a matter of degree. 
They made it permanent by artificially ageirg it. It was said that 


there was difficulty in ge a magnet both powerfal and constant. 
That had not, in fact, been a difficulty as regards the defendants. For 
power, at one time they had used three magnets; now they used two. 
The form of their magnet entirely differed from plaintiffs. It was 
obvious that so far as the magnet was concerned there could in no 
sense ba said to be infringement, because supposing they took the 
pa a little nearer, or used five or six magnets to get the proper power, 
t was only a question of degree—nothing new. In the same way it 
wat well known that you could apply a t magnet to a 
copper disc in order to get great power. It could not be claimed by 
Ohamb ш Е" Hookham that they ме of all лсана стано 
power by applying а permanent magnet to a cop А ey 
not say that, but were obliged to limit 3 toa particular 
form of magnet, and say, We were first to pint out that 
уон get manency and power by that particular form.” 

hey would lose at once if they went beyond that. Although 
there was a mention of alternating carrente by plaintiffs, there was 
no suggestion of applying the Hookbam meter to alternating cur- 
rents. No less а proportion than 90 per cent. of defendante’ meters 
were used for alterna currents. Defendante’ mater was the prac- 
tical meter of every day life, in use all over the world, and there were 
thousands of them at this day employed in England. 

At this stage the Court rose for the day. 

The hearing was continued day by day antil Wednesday, May 16th, 
when counsel having summed up, Mr. Justice Farwell reserved 


jadgment. 
(To be continued.) 


BursrBODB & Co. v. Јотлоз Sax & Oo., LrurTED. 


Іх the Qaéen's Bench Division of the High Court of Justice on 
Friday (May 116) before the Lord Ohiet Justice and a special jury. 
This was an action by Edward Balstrode, Thomas Wilson, Emil 
Bahler, William Krause, and John Plamb (carrying on partnerebip 
under the style of the Saxon Electrical Engineering Oompany, 
Gervase Works, Gervase Street, Old Kent Road) to recover damages 
from Julius Sax & Oo., Limited, for libel. The defendants admitted 
the publication of the. libel, but denied the innuendoes which the 
plaintiffs said must be drawn from it. Under these circumstances, 
the only question for the Jury was as to the amount of damages. 

Mr. Rawlinson, Q.O., aa 
Henry Е. Kite, appeared for tbe plaintiffs; Mr. Rafus Isaacs, Q. O., 
and Mr. Mecaekie, instructed by Francis & Johnson, appeared for 
the defendants. 

Mr. Raw isson, Q. O., said that the five plaintiffs were previously 
té July of last year in the employment of a company, called at one 
time, Julius Sax & Oo, and afterwards Julius Sax & Oo., Limited. Mr. 
Bulstrode had been in the employment of that company for 20 years, 
and the other four plain also had positione in the old firm. 
Towards July of last year it became clear that the old company would 
not be able to continus their business for long, and at the beginning of 
Augast the plaintiffs up their minds that in case anything 
Dép pente to the old firm they would set up on their own account as 
electrical en . 


gineers. 

The Lorn OR Justicy: Do you mean that the old company was 
in diffi :ulties ? 

Mr. BAwLINSON said that was so. What happened was that the old 
company sold their business toa Mr. Balmony, who practically had to 
form a new company, which took over the business of the old Julius 
Bax & Oo. In the beginning of August Mr. Balmony, who was in negotia- 
tion for the purchase of the business, approached the plaintiffs with a 
view of their staying on in his employment, bat these negotiations fell 
through, and on August 12th the tiffs gave notice to leave the 
old company. Upon August 19th, their notice атор expired, the 
company put up a notice saying they had gone into voluntary liqui- 
dation, and all the employés of the company might consider them- 
selves not required. The plaintiffs then sent from the Gervase works 
the following circular to various persons they knew in business :— 

September 4th, 1809. 

The firm of Julius Sax & Co., Limited, having gone into voluntary liquidation, 
we, the undersigned, being the heads of the various de ents named below 
have formed ourselves into & syndicate to carry on the business of electrical 
engineers and electric light contractors at the above address, assisted by several 
of the late employés of the old company, working on the lines of the old firm, 
manufacturing the best articles, and putting in -class work only. Trusting 
for a share of your support, which shall receive our best attention, 

We remain, yours шшш, 
(Signed by the Plaintiffs.) 

Оа September 7th, the defendants published the following circular 
letter, which was the libel complained of :— 

119, Coldharbour Lane, Camberwell. 

Dear Sir,—It has come to our knowledge that certain former employés of the 
firm who were discharged by us, have sent out to our customers a circular con» 
taining misleading statements, which may possibly be injurious. 

The matter has been placed in the hands of our eolicitors, who will take steps 
to put an effective stop to such statements. 

The firm of Julius Sax & Co., which has been established for 50 yoars, was 
recently reconstructed with a view of introducing additional working capital, 
and more vigorously prosecuting the business. 

The business will be carried on precisely as heretofore at the above address, 
by a thoroughly competent staff, and under the guidance of well-known elec- 
tricians, while at the same time the services of such of the former staff who 
have proved themselves capable and competent have been retained. . 

In order to prevent servants whose services we have not thought it right, in 
the interests of the company, to retain, from prejudicing our customers, we 
think it only necessary to call your attention to the above facts. 

Yours faithfully, 
JuLius Sax 4 Co., LTD. 


On behalf of the plaintiffe, he (Mr. Rawlinson) submitted that that 
circalar suggested tbat the plaintiffs were discharged, that they had 
made misleading statements, and that they were incompetent, a: d 
that the defendants did not think it right in the interests of the compa y 
to retain their services. The plaintiffs, through their solicitor, asked for 
an apology, but none being forthcoming, and the letter being re- 
published in the Building News, this action was brought. 


Mr. J. W. McOartby, instructed by - 
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Iu support of the case for the plaintiffs, evidence was given by 
Mr. Ep. BursrRopE, who said that the business of the old firm of 
Julius Sax & Co. had not paid for two or three years before he and 
his co-plaintiffs left. His impression then was that the old company 
h not carry on business. The plaintiffs had been doing fairly 
well. 

Mr. WirsoN and Mr. Krausm, two other plaintiffs, also gave 
evidence. 

Evidence was then given for the defence. 

Mr. Вагмомт sald that he negotiated for buying the business of the 
old firm, and ultimately did so by an agreement of July 27th. He 
resold it on August 24th, and it was still carried on as Julius Sax and 
Oo., Limited. He had had many consultations with Mr. Bulstrode 
about purchasing the business, and told bim he was going to form a 
company to take over the business and carry it on just as it was 
before. He told him that several times, and everybody in the place 
knew it. He had an interview with Mr. Bulstrode about his staying 
on, but they could not come to terms. 

In cross-exacmination, WirNESS was asked as to why he did not 
withdiaw and apologise for what had been stated, and he said that 
he left the matter in tbe hands of his solicitors who advised him. 
He did not know how the letter got into the Building News. 

Evidence was also given by Mr. ABBUTHNOT, the managing director 
of the defendant company. 

Mr. Коғов Isaacs, Q. C., said the plaintiff Bulstrode had no pos- 
sible justification for using the list of the defendants’ customers in 
sending out the circulars. The retort of the defendants was, under 
the circumstances, perfectly reasonable, simply because he had im- 
puted in his circular wbat was not the fact, namely, that the com- 
pany was defunct. Again, the name of the plaintiffs’ company was 
extremely similar to that of the defendant company, and he thought 
that Mr. Bulstrode had some idea that, by means of bis circular, he 
was going to get the benefit of Julius Sax & Co.'s business, This was 
a war of circulars, and while the defendants had sent out a circular 
which could not be justified, he submitted the plaintiffs had done 
exactly the same thing. 

Mr. RAwriNSON said there was no evidence of this imputation 
about the list of customers or similarity of name, and if the plaintiffs 
had done the defendants any wrong in those regards, the defendants 


. could bring an action against them now and recover damages. 16 


was open to the defendants to have counterclaimed in their action 
in respect of these matters, but as that had not been done the {шу 
had nothing to do with them. He reminded the jury that the libel 
was admitted, and that it was impossible to calculate the amount of 
damage it might have done to a young firm just starting in business. 

The Lorp CHIEF Justica summed up, and pointed out that the 
defendants could bring an action now if they had any complaint 
about the suggestions as to the list of customers and similarity of 
nane therefore the jury must not take these matters into considera- 

on. 

The jury returned a verdict for the plaintiffs for £250, which they 
said was £50 for each of the plaintiffs. 

Judgment was entered accordingly, and it transpired the defen- 
dants bad paid £10 into Court as aufficient to meet the plaintiffs’ 
claim, which amount was ordered to bs paid out to the plaintiffs. 


KNOWLES v. ISL or Man Tramway Company. 


In the Douglas High Court on Thursday last week Mr. Gelling moved 
for a commission to exami Mr. Alex. Bruce, chairman of directors 
of the Tramway Company, in the matter of a suit brought by Mr. 
W. L. Knowles, engineer, against the Tramway Company, in respect 
of a sum due for services in connection with the construction of the 
Laxey and Ramsey section. The commission was granted. 


Тнв CasrNER-KRLLNEB ALKALI Company v. Tum COMMNEROLAL 
DEVELOPMENT CosPOBATION. | 


In the House cf Lords on Mcnday, before the Lord Ohancellor, Lords 
Maensg^ten, Morris, Suand, and Brampton, the appeal of the 
Cactner-Kellner Alkali Oompany v. Tne Commercial Development 
Corporation, Limited, of Liverpool, came on for hearing. The 
appes] is from an order of the Ocurt of Appeal discharging a 
judgment of Mr. Justice Bigham in an action wherein the appellants 
were plaintiffs and the respondents defendants, The action was 
brought for the purpose cf obtai:ing an ir junction to restrain the 
respondents from infringing the patent of Carl Kellner for an in- 
vention, "Improvements in Electrolytic Apparatus for Decomposing 
Metallic Salte, and for tbe delivery up of ali infringing apparatus. 
For the purpose of enabling the appellants to briog an action to 
determine the question of infringment to which the action relates, 
the respondents admitted that they were intending to use an 
apparatus similar to that described in the letters patent granted to 


Ruodm, and the aciion was brought to restrain the use of such арг 


paratus, which the appellants contend is an infringement of Kellner’s, 
Тае respondents denied infringement and alleged that the letters patent 
were invalid. Mr. Justice Bigham found that the letters patent were 
valid, and that the respondeuts had infringed them, and he granted a 
perpetual injunction together with an oroer for the delivery up of 
the infringing apparatus. The Oourt of Appeal (Mr. Justice Vaughan 
Williams dissenting) discharged the jadgm-at of Mr. Ju-tice Bigham. 
The invention, which was tbe subj:ct of Kellner's patent, relates to 
apparatus for the manufacture of caustic soda by passing a current of 
electricity through a solu ion of common salt (chloride of sodium) in 
Water, which hae the effect of liberating chlorine at the anode and 
sodium at tbe catho e. In such ap.aratus it was known that if the 
сасообе was а layer of mercury tbe «odium would enter into combina- 
Wen with the mercury, forming a fluid amalgam of mercury and 


` which was later than the others. 


sodium, and that this amalgam might be subsequently decom posed 
by the action of water into mercury and caustic soda. Various 
forms of apparatus for electrically effecting the decomposition of the 
salt solution with a mercury cathode, and the subsequent decomposi- 


tion of the in the above manner, the appellants said 
been published re the date of Kellner's letters patent. It was 
contended by the respondents and found by the Master of the Rolls 


that by the words ‘stationary mercury cathode” used in Kellner’s 
provisional epecifioation, the patentee moant a mercury cathode 
which was stationary with respect to surroundiog objects, and that 
as the mercury used in the apparatus and claimed in Kellner's speci- 
fication was situated in a rotating vessel, this apparatus so described 
and claimed was such a departure from the invention disclosed in 
eere provisional specifioation as to render the letters patent 
valid. 

Mn. FrrrOHER Mourronm, Q O., in stating the appellants’ case, said 
the appea larose over tbe question of the infringement of patents. The 
old processes of producing soda were merely chemical, but now it was 

uced toa very large extent by electrical decomposition in salts. 

e method of producing it by elsctrical decomposition, was by 

a current through a solution of salts, whereby they got soda 
solution. The chlorine went off, the hydrogen went off, and 
the oxygen was taken up the soda. The disadvantage of 
these processes was that they never got the soda pure, 
because the scda was in solution with salt, and although 
they might crystallise it they always got a mixture which 
it was difficult to separate. Many le had tried to follow a 
method which was very ingenions, and which had been tried before 
the patent, wbich was the chief patent, which wou!d have to be dis- 
cussed. The learned counsel then proceeded to describe the electrical 
processes by which the chlorine would escape and the sodium would be 
deposited in the mercury exactly in the same way asin silver plating, 
pointing out that none of these processes were successful on account 
of the trouble of removing the charged mercury, putting it into 
another vessel, and then making it discharge itself of the sodium. 
None of the processes were practical until they came to the patent of 
which he should have to refer— that of a man named Oastner. He intro- 
duced a continuous process by introducing two new steps. He tooka 
cell and separated it by a partition down almost to the 
bottom, and then he poured in mercury until by coming up to the 
bottom of the partition it made a seal between the two parts. He 
filled up one part with salt water and the other with pure water, and 
passed a current through the salt into the m at the bottom, 
and from it to the other partition up through the water and out 
again. Thus, physically, there were two chambers, but electrically 
they were united, because the mercury, being a very good conductor, 
the current passed from the one to the other, and the sodium went 
into the mercury at the bottom. | 

The LogD CHANCELLOR: That is the same mechanical process 
you have described. | 

Mr. FLETCHER Моогтон said that was so, but under this patent the 
carrent agitated the mercury at the bottom, so that ha got the 
vessel on the right hand side it passed into the left hand 
side, and then the carrent repassed through it, accelerating enor- 
mously the discharge. The роіоб сї the Oastner invention was that 
he covered the whole cf the bottom of the cell with mercary which 
was agitated from one division to the other, the consequence being 
that the mercury got charged in the right hand division and in the 
left hand division it discharged. This process was now very largely 
used with some modification. He came now to the patent on which 
the action was founded, the patent of K»liner, who had the same idea 
of using mercury in the same way. 

The Lonp CHANOELLOR: What is the ground of the decision 


against you? 

Mr. FLETOHNR Mourros said it was practically disconformity— 
that the c mplete specification went too far. That was the only point 
which had bren given against them by the majori'y of the j adges. 

Lord Samp: That your full specification went much further 
your provisional? — 

Mr. Егетонав Movucton said that was so; Kellner's patent still 
existed. Kellner's idea was to take the cell and place it in a larger 
vessel with mercury at the bottom so that it sealed the cell, and thea 
he moved the ceil to and fro. 

The Lorn ORANCELLOR: The chemical process was the same, bat 
the mechanical process by which the charging and discharging was 
effected was different. 

Mr. FLETOHER MOULTON said it was a new mechanical arrangement. 
Kellner was the first to uee the mercury as a cathode and anode. 
The lesrned cosnsel then explained how the respondente, as they had 
announced their intention of doing what the appellantes contended 
would be an infringement of these patents, gave a formal acknow- 
ledgment of what they proposed to do, and to settle the point, an 
action was then brought by the appellante to restrain them from so 
acting. Theaction had thus been bronght before infringement. The 
appellants possessed the Oastner, the Kellner, aud a number of other 
patents. The respondents say they meant to use the Ehodin patent 
The difficulty which would arise 
as to the Rhodin patent was, that while the appellanta in their pro- 
visional specification spoke of moving the cell to and fro, later it was 
said its movement might be rotary, and they claimed both these 
forms. His contention was that there was no difference between ths 
Kellner and the Rhodin patents, except that Rhodin took the alter 
native which the appellants put in their complete specification, by 
making the movement round and round instead of to and fro. 

The І,овр CHANCELLOR: The chemical agency is common to both, 
and you do not claim it in this action. Thus 16 comes to me— 
chemical arrangement by which the chemical qualities of these 
various substances may be properly developed. Ав I understand, is 
your specification you have only described to and fro movement. 

Mr. Fuzrouue Mouton: In the provisional specification. 
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The Lorn OHANCELLOBR: Taey on the other side вау we do not 
move to and fro. That is the only distinction between you. 

Mr. Ётктонвв MourToN: That is so. But I shall put before your 
Lordship that our real intention 

Tae Lonp CHANGELLOR: I understand it comes to this—never 
mind whether your patent is good in itself or not—that your fi- 
cation is too wide, and that therefore your patent is bad. That is 
really what we are discussing. . 

Lord SHaxp: In your provisional you talk of the motion to and 
fro. Ia your final specification you speak of the rotary motion, and 
it has been held that one does not cover the other. 

Mr. Егжтонив Movurrom: Bat of course you have to consider that 
although only the to and fro motion is spoken of in tbe provisional, 
we were the first persons to use the motion of the cell af all. 

The LonD OHANOBLLOR: Your patent is for the mechanical arrange- 
ment, and if that is described in your provisional specification so as 
to exclude the circular motion, it seems to me you will have difficulty 


in showing that you can cover that by your complete specification, . 


and so introduce the new element of circular motion. 


the real invention. The point of the invention was the moving of 
the bell over the mercury. The specification proceeded: “ The 
553 is, in this case, made in the form of a bell closed at its 

wer edge by a mercury seal and enclosing the decomposing 
chamber so that the amalgam formed in the latter is caused by the 
shifting of the bell to have ite location alternately on one side 
and on the other side of the bell without itself changing or 
moving ite position, and thus is caused to gain access to, and become 
situated ina combining chamber, effects the mation of the 
metal that is being separated by electrolytic decomposition of the 
electrolytic. In this way a considerable output can be obtained from 
the apparatus with a comparatively small quantity of mercury, 
because both operations can take place simultaneously and uninter- 


тр, | 
LORD OHANCELEOR said it seemed to him that the complete 
specification contradicted the cation, because the 
ише theory of опе was a motion across,and the other a motion 
ro 

Mr. FLercuan Мооттон maintained that here there was some- 

deeper and more general than a mere question of mode of 

movement. Whether the motion was rotary or across, it was the 
same thing done in the same way. 

The case had not concluded when their Lordsbips adjourned. 


(To be continued.) 


. DOoBELL v. MARSHALL AND ANOTHER. 


Ma. JusricB LaAwBABCB, sitting with a special jury in the Q 1een's 
Bench Division on Tuesday, heard this case, which was a claim for 
£90 for arrears of salary from June 9th to October 13th, 1899, and 
also damages for wrongful dismissal. 

Mr. Rafus Issacs, Q O., and Mr. Willoughby Williams appeared for 
the plaintiff, and Mr. Tindal Atkinson, Q.0., and Mr. Drake for the 
e, eee 


It appeared that the plaintiff, an electrical engineer, was interested 
in some patente for obtaining electric energy direct from coal. He 
assigned patents to the defendants, in whose employment he had been 
for some years, and a syndicate was formed, and plaintiff was paid £5 
& week, and employed his time in experimenting with a view to 
bringing the invention to perfection. The experiments, however, 
were interrupted by reason of lack of funds, and bstween the dates 
mentioned the plaintiff received no salary. In Ostober more money 
was obtained, and a fresh arrangement was made by which the 
plaintiff was to receive а talary of £7 а week and 5,000 shares ina 
syndicate or company to be formed. He proceeded with the experi- 
ments until the end of October, when he was sent an agreement to 
sign which contained terms different from those which had been 
arranged. He was not satisfied with them, and consulted with his 
solicitor, and wrote to the defendants asking for a proper agreement, 
end a meeting of the parties to negotiate the terms. He was shortly 
afterwards dismissed at a weeh's notice, and now claimed damages for 
wrongful dismiseal. The syndicate was a failure, and was wound up 
on April 21st, 1899. 

Mr. Ттнралг, ATEKINSON said that during the period for which arrears 
of salary were claimed, the plaintiff was not conducting experiments 
at all. The money in the hands of the syndicate had given cut, all the 
parties were endeavcuring to obtain money, and the plaintiff 
to take & commission on any Саа ће ped ігра bat зт 
was no agreement to рау a weekly salary g od. ith 
regard to the plaintiffs. dismissal, that would turn on the construction 
of certain documents, but defendants bad explicitly sald that by the 
онгах of Octob.r 13th, they did not employ the plaintiff for a 
im having addressed the jury on behalf of their respective 


* 


His LonpsHIP summed up, and the jury, after а quarter of an hour's 
deliberation, returned a verdict for the defendants. 


Judgment was entered accordingly. 


BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 


Munszy Ram war BILL. 


Tum Mersey Railway Bill came before Lord Morley’s Committee of 
the House of Lords on Friday. The ВШ authorises the company to 
use electric power and provide for the re-arrangement of the capital. 
ae no opposition to the Bill, and the preamble was found 
pro 


WIBBAL BaILWAY BILL. 


On Friday the Wirral Railway Bill, which authorises the company 
fo use electricity as & motive power on that line, came before the 
House of Lords Committee presided over by Lord Morley. There was 
no opposition, and the Bill was declared approved. 


Sours STAFFORDSHIRE TBAMWAYS. 


Тив South Staffordshire Tramways Bill was mentioned before Lord 
Jersey's House of Lords Oommiftee on Friday. 


Aston Manon Tramways, 


Тнв Bill of the Aston Manor Urban District Council came before a 
House of Lorde’ Committee on Tharsday last week. The Bill autnorises 
the Council to construct tram ways to be worked by electricity. For the 
purpose of constructing the new tramways ага electrical equipment 
and station, power would be teken to raise £27,000, and for the par- 
pose of adapting and equipping other tramways in the district for 
mechanical traction such sums as might be rc quired. 

There was no opposition to the Bill, and it was ordered to be 
reported to the House. ' 


BouTH-BAsTERN AND METROPOLITAN TR:MWAYB. 


Tuu S lect Committee of the House of Commons, presided over by 

Colonel Ootton-Jodrell on Tuesday and Wednesday last week, con- 

oe the Bill of the South-Esstern Metropolitan Tramways 
mpany. 

Mr. LrrTLEB, Q. O., who appeared for the promoters, explained that 
the object of the Bill was to authorise tbe company to substitute 
electrical for horse traction on the tramway system between Green- 
wich and Oatford. As it was considered that electric traction would 
be cheaper, thé company hoped to run more cars to meet the con- 
venienoe ofthe public. They asked for capital powers of £33,000 for 
the purpose of borrowing pow of £9,000; the company had nine 

ears to run before they became subject to purchase by the London 
nty Oouncil. 

The Committee passed the preamble cf the Bill, there being little 
opposition. 


MANOHEZSTER ABD Ілуавроог, ExpBESS RAILWAY. 


Sm Joun Kmnmawav's Select Committee of the House of Commons 
i the consideration cf the above Bill on Tuesday last 

wee 
Mr. Влттосв BRownuz, Q O., whoappeared for the promoters, said the 
Bill authorised the incorporation of a company for the construction 
of a high-speed railway commencing in the centre of Manchester, and 
terminating in the centre of Liverpool. There would be no inter- 
mediate stations on the proposed line, and the competition with exist- 
ing railways would, therefore, be solely for through traffic. The 
ipal opposition to the scheme came from the three great railways 
running between Manchester and Liverpool—the London and North- 
Western, the Lancashire and Yorksbire, and the Oheshire lines. 
There had been a growing demand upon the part of the public for 
more rapid transit between Liverpool and Manchester, and the limit 
of speed upon ordinary railways on which locomotives were used had 
been reached. A speed of 80 miles per hour might be attained on a 
perfect road, but 60 miles an hour was as much as could be ran with 
safety on an ordinary road. Electric trec'ion had opened a new field 
for endeavour, and offered great advantages as compared with steam 
traction. On an ordinary railway the cars and the locomotive were 
only kept on the way by comparatively small flanges on the inner 
tyre, and the centre of gravity was far above the wheel bes». In 1891 
two well-known Continental engineers designed & railway upon the 
3 principle to run from Vienna to Buds Pesth at the rate of 
0 Per 
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weight of the car was carried. Below the top rail were two guiding 
rails, which bore the latteral pressure when the car was rounding a 
carve. A line was constructed on this ciple from Listowel to 
Ballybunnion, in Ireland, in 1886, steam locomotives being used, and 
it had proved that curves of no more than 54 feet radius could be 
rounded at considerable speed. The trestle was to be constracted of 
steel and bolted into sleepers. The motors were carried under the 
lower part of the car, and the centre of gravity would be 14 inches 
below the top rail, derailment absolutely impossible. The 
centrifugal force was met or taken up by pressure on the guide rails. 
Trials were made in Brussels in 1887, which showed that the prin- 
ciple had passed out of the experimental stage. A road tbree miles 
long was laid in the Exhibition grounds, 75 per cent. of which con- 
sisted of carves, and with only 500 H. r. of electricity a speed of 83 
miles an hour wis attained without difficulty. The carriage on that 
railway weighed 70 tons and carried 100 but it was 
believed that a weight of 45 tons, including the motor, would be 
sufficient in the present case. Mr. Bebr and his friends had spent 
over £200,000 to establish the feasibility of thissystem. It was pro- 
posed to run the trains at the rate of abont 110 miles an hour, the 
journey between Manchester and Liverpool being accomplished in 
20 minutes. The question was could it be done in safety ?—The 
two risks were collision snd derailment. It could be demonstrated 
that there was no risk of derailment. With the permission of the 
authorities of the House the engineers proposed to show the 
Committee a model of the proposed train at work. As to the 
danger of collision, he pointed ont that there was to be a separate up 
line and down line without any junctions, stopping places, or level 
crossings, and that the only possible danger, therefore, was of one car 
ovartaking another that had stuck on the road. He explained that, 
being & system of automatic "lock and block" signalling, this 
danger would be absolutely averted, such as was in opera- 
tion on the overhead railway at Liverpool. The signals would be 
reproduced upon a dial that would be before the engineer travalling 
witheach car. This would be valuable in case of fog or bad weather. 
The intention was to runa car each way every 10 minutes. The 
station for the manufacture of electricity would be at Warrington. 
It would then be carried by conduit pipes to the transformers, 
At the traneformers the voltage would be reduced from, probably, 
10,000 volts to 500 or 600. The electricity would then along 
the guide rails. It would be taken up by the guide and oon- 
veyed to the motor in the car, and that would produce the motive 
wer. irre dy line, which was to be double, was 34 miles 4 
urlongs and 5 and the cost was £1,750,000, of which £401,600 
was set down for land and buildings. This did not include the 
equipment. The capital to be authorised was £2,000,000, 
and the promoters also sought powers to raise £660,000 by deben- 
fures. The working of the railway would be much cheaper than an 
ordinary line of railway. They calculated that, after paying 3 per 
cent. on their debentures and 4 per cent. on the preference, there 
would be sufficient to pay 5 per cent. on an nary capital of 
£1,000,000. Mr. Browne then proceeded to deal with the petitions 
presented sgainst the Bill by the railway er radii 
Mr, HAwESHAW, vice president of the Institution of Civil Engi- 
neers, and jointly responsible with Mr. Bebr for laying ont the pro- 
line, was the first witness called. The line, he explained, 
egan in Deansgate, Manchester, and terminated at the Bluecoat 
School in Liverpool There were no intermediate stations, no cross- 
inge, and no shunting. These facts diminished the very many 
sources of danger on an ordinn railway. Having regard to the 
construction of the railway, he did not think there was any danger 
of derailment in sharp curves, even at such a speed as 110 
miles an hour. He regarded the estimates as ample, and the sum for 
contingencies, about £118,000, he thought was rather over than 


under estimated. 
The witness having been cross-examined, the Committee 
adjourned. 


The Select Committee considering this Bill sat again on Wednesday 
May 9:h, to hear farther evidence, when Mr. F. Вина, the projector of 
the scheme, said that for the last 14 years he had devoted his attention 
to the monorail system, and he and those connected with him in this 
matter had spent some £200,000 in experiments, the Brussels ie 
ment alone having cost over £60,000. In that case, under exceptional 
difficulties as regarded gradiente, curves, and lack of adequate power, 
the train made a speed of 83 miles an hour, but the course being only 
3 miles long, the bighest possible speed could not be attained. There 
was а remarkable absence of vibration. Oa a proper line, and with 
adequate power, there would be no difficulty in running 100 or 120 
milesan hour. He believed this line would be an example and a 
pioneer, not only for this country, but the rest of the wor With 
regard to the present scheme the signals, he sald, would be reproduced 
wpon a dial in the electrical cabin of the train, which would be 
specially valuable in case of fog, and he had invented a special air 
brake, utilising the high speed of the carriage for the purpose of 
obtaining pressure. He claimed that on the monorail system derail- 
ment was absolutely impossible, thus avoiding one serious obstacle to 
great speed on ordinary lines. On the latter the centre of gravity 
was considerably above the metals; on his carriages the centre of 
gravity would be some 12 or 13 inches below the rail. There would 
be on this line no level crossings, no pointe, and no couplings, thus 
avoiding other sources of danger. With regard to the remunerative 
nature of the undertaking, he considered that they would carry 7,500 
paseengers per day, and that when people got used to the railway, 
many who wished would be unable to travel for want of accom- 
modation. In cross-examination by counsel representing various 
1 witness said his 5 о start Se canines 

passengers, propel it verpool at a speed 
and follow it at & short interval with a second carriage over the same 


route propelled by the same motive power. He bad travelled on his 
own line at Brussels at the rate of 90 miles an hour, and did not 
experience any different sensation from that of travelling on аа 
nary express. He admitted that the presence of an electric 
and of a train rushing through 
the air at the speed men might constitute a real danger to 
the public without proper precautions, but in the same way every 
electric railway was a source of ; 
The Committee then adjourned. 


On Thursda V Manchester gave evidence 
in support of the Bill, and said he believed the railway would be a great 
convenience to the public generally, and would be particularly usef al 
to those engaged in the cotton trade. 

Mr. Coops, O.B., raid he had been engaged for upwards of 30 
in the construction of railway, harbour, and other works, both 
country and abroad, and having minutely examined the plans for the 
construction of the railway, he had no doubt whatever that the scheme 
was perfectly feasible. I¢ was admirably designed for the purpose 
of g passengers with perfect safety at a very high speed. As 
to the high rate of speed having а serious effect upon the 
he said that as a matter of fact, it was impossible for a person in a 
train to tell by the mere sensation at what speed it was 
On а well. laid road, the effect upon the passenger was no different 
wbether the train was travelling 70 or 40 miles 
centre of gravity in the proposed railway was below level 
running rail, and this added to the safety of the line while 
rails allowed a steadying process to be brought into play. 
strain upon the structure on which the line would run 
exceedingly small, and well within the limits allowed by the 
tions of the Board of Trade. The lower part of the i 
the machinery was came very near to the ground, so 
not much chance of tbe wind getting underneath and 
off the line. There was very little about this scheme 
called experimental, e the novelty of the monorail and 
rail In his opinion, there would be no more risk of collision 
travelling at this high speed than there was on the existiog railways. 
The railway could, so far as human irgenuity could devise, be worked 
e ы gineer, ha viden 
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By Mr. Ілттінв, QO.: He thought that when the side wheels 
which were to work at 1,700 revolutions a minute came into play 
there would be some vibration, but he could not say that it 
be considerable. These side wheels would enable the car to go 
sharper curves than an ordinary railway could without tipping off, 


and with comfort to the passengers, up to a certain point. 
What that point was remained to be determined by ent. 
"The Committee then adjourned. 


The consideration of this case was resumed on Friday, May 11th, 
when M. Gznazp, the engineer-in-chief to the Belgian State Se s 
the opinion that the proposed line could be worked 


A number ч — F along the 
proposed rou g spoken vour scheme, 
gman ci diss ting the electrics е 

а e power was to 
the to be served. It had been amply tried in America and 
Switzerland, and also in Dublin, and was found reliable and safe. A 
constant load could bs maintained if they had a regular service at 
frequent intervals, and this would be conducive to economy. He a 
noelectrical nor mechanical risks. 

WiTNESS was examined at considerable length with respect to the 
question of brakes, and he admitted that this was a difficult problem, 
because there had been no experience of brakes operating on trains 
going at 110 miles an hour. На thought it was however, 
to throw ont louvres in front and so increase the air resistance to the 
train when desired, and he considered that it would be bis to stop 
a train going 110 miles ап hour within 5,000 feet. Iu his 
the project was sound from an engineering and commercial d 


view. 
The Committee adjourned before witness had finished his evidence. 


At the sitting of the Committee on Monday, Bie W. H. Prezos 
again occupied the witnese-chair, and said that the train would be 
fitted with the Westinghouse air brake and the louvres invented by 
Mr. Bahr. He considered that with the appliances the train oould 
be stopped within 1,500 yards. 

Mr. BEHR was recalled to further explain an operation with the 
proposed louvres, and he stated that the engineer would press A 

tton and the electric current would throw out a succession of 
plates in front of the ear, exposing their surface to the preseure of 
the air. These plates could also be fitted on the top of the car, thus 
increasing the resistanoo. 

In further cross-examination, Bir W. Н. Рьвиси said he oom 
sidered there was nothing simpler than to work the line by electric 
agency, and there was nothiog better to secure absolute safety. 

$ , engineer to the Liverpool Overhead Railway, and 
a member of the Liverpool and Manchester Committees, formed to 
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inquire into the feasibility of the scheme, said that while he did not 
agree that 110 miles an hour could be attained, there was no reason 
why they should not reach a regular speed of 90 miles an hour. 100 
miles an hour was the maximum he would give. It was possible to 

bring a train, travelling at 100 miles an hour, to a standstill in 500 
yards, bat this would cause great inconvenience to the passengers. 
The more reasonable stop would be within 900 yards, which was 
the case to-day on the American electric railroad system. Tais could 
be accomplished by short-circuiting the motors, which womld have 
the effect of an electrical brake. If there was no greater pressure 
than 500 volts, по danger could arise from contact with the line. 
The pressure of the Liverpool Overhead Railway was 500 volts, and 
there was no danger to their platelayers or anyone else connected 
with their line. | 

Ia cross-examiaation, Wrrmgss said he had little faith in the 
louvres tor helping to stop the train. 

Mr. Равен атт, engineer to the Central London Railway, expressed 
the opinionthat 110 miles au hour was a practicable speed which 
might be attained with safety on the railway, and similar evidence 
was given by Mr. E. Horxrinson, of Salford. 

Evidence was then called from gentlemen having large commercial 
intereste in Liverpool and Manchester as to the boon such a railway 
would bà to business men. 


Nea ly the whole of tbe sitting of the Select Committee on Tuesday 
was devoted to hearing evidenoe from surveyors as to land values, 
and from gentlemen interested in various industries as to the present 
unsatisfactory condition of the railway facilities. 

Mr. W. MaATHEB, M. P., supported the promoters’ proposals, and 
said he looked upon the railway as a pioneer scheme and an impor- 


tant object lesson to the whole country. ^ 
The case for the ровови having been closed, evidence against ` 


the Bill was submitted by the Urban District Oouncil, who con- 
tended that while their roads would be seriously interfered with, 
bar Ror enjoy no advantage from the scheme. 

ө whole of the sitting on Wednesday was devoted to hearing 
evidenoe respecting the interference with lands over which the rail- 
way would pass. - 


MzrROPOLITAN DisTRIOT RAILWAY COMPANY. 


Corn. Corrom-JopBELL presided over a Select Committee of the 
House of Commons on Thursday last week, to take into consideration 
the Bill of the Metropolitan District Railway, which oontained inter 
alia proposals for the erection of a station in Chelsea, for 
the purpose of supplying electrical power to work the company's 
linee and those of the Metropolitan Railway. 

Mr. Pors, QO., who appeared for the Bill, explained that both 
the companies interested--the Metropolitan and the District had a 
general power of working by electricity, but the real difficulty in 
electric traction was in applying it to lines, where hitherto ordinary 
steam locomotives had been used. For over two years these two 
companies had been making experiments, with the assistance of Sir 
J. Wolfe Barry, to see how best to su e steam by electric power 
on their trains, and they believed they had now arrived at a solution of 
the problem. By the Bill it was sought to acquire a site on the 
Thames, near Chelsea, on which to erect a generating station. From 
thence the electric power would be conveyed for the use on the 
railways by means of two lines of pipes oonveying cables. The 
double lines were necessary, so as to provide for an alternative power 
in the event of one failing, through any cause. 

Sir J. Wotrs Barry in gi evidence in support of the Bill, said 
the substitation of electric traction on the und d would be of 
immense advantage to the public. Нз explained the nature of the 
experiments which had taken place on a short portion of the line 
between Eari's Court and High Street, Kensington, and said that 
these experiments had proved very satisfactory. 

Bir W. H. Prasom gave evidence on Friday in favour of the 
Bill. Generally speaking he corroborated the evidence of Sir J. 
Wolfe Barry as to the succeseful results of the experiments which had 
been made on the underground railway, and said that in the coming 

‚ week trains would bs running by electricity for the conveyance of 
passengers between Earl's Ooart and High Street, К 
Underground travelling in London was, he thought, being revolu- 
tionised by electricity, and the question of ventilation would be solved. 

Evidence having bsen tendered against the Bill on behalf of the 

London and North-Western and the Great Western Railway Com- 
panies, the Committee adjourned. 


This Bill was concluded on Monday, when, after hearing evidence 
in on to certain parte of the proposal from the London 
County Council, the OHAIRMAN announced that the Committee had 
decided to pass the preamble of the Bill. The various clauses were 
uus Ee ee ee Bill was ordered to be reported to the 

0006. 


Ооситү оғ DURHAM Exzorsio Ротвв BurPLY COMPANY. 
(Continued from page 778.) 


Tun Committee sat again on Wednesday last week to further consider 
_ the Tyneside Electric Power Bill. 

Mr. Олмрвигт, BwryTON gave further evidence, and was further cross- 
examined by Mr. Page, who appeared for the Whickham and Gates- 
head Urban Councils, with regard to certain public roads, which 
Witness said there was no intention of stopping. y did not intend 
to break up streets without the consent of the local authority at 
Gateshead. That did not apply to the chief main, but to the mans 


‚ worka. 


which would be necessary to lay to supply inhabitants of Gateshead. 
He might take it that the local authorities he represented would be 
amply protected by the Bill from interference with the streets. 

Replying to Mr. Rroxarps (who represented the Newoastle Electric 
Sapply Company), Witness said he was aware that the company had 
а provisional order before the Board of Trade to supply Gosport, but 
he did not know that they had also a Bill to supply the district of 
Long Benton, which came in the Tynemonth district, which was in- 
cluded in the Bill. It was true that of the 19 districts included in 
the Bill 12 local authorities had petitioned against it. If the Bill 
was carried they would open negotiations with the different authori- 
ties and proceed, if possible, to supply at once. Thoe seven aathorities 
whom they had agreed with comprised the greater portion of the 
area. The whole success of a scheme of that kind depended on 
embracing a very large area, and they could not get all the local 
authorities to agree straight away, and so they had to make arrange- | 
ments bafore they could get all to They were not so anxious 
to do the work of general distribution, but would rather have other 
companies step in and do this, while his company would supply in 
bulk. He thought it would take them a year to get fairly started if 
the Bill passed. Wallsend would be their chief generating station, for 
he believed that had been scheduled for compulsory purchase by the 
Newcastle Electric Supply Company. They would probably sapply 
what was known as a two-phase or three-phase system, and the pres- 
sure would be 10,000 volte. It was an alternating system. They 
had not quite settled whether they would give a direct current, but 
probably they would give both continuous and alternating. He 
would not pledge himself to supply both everywhere, where it might 
not be wanted. The question of the price they would charge would 
depend on the length of time for which the current was used. 

Asked by the ORAIRMAN to state what the company really intended 
to charge, WrrTNESS said they had offered the following rates to every 
local authority :— Where the local authority itself distributed and the 
company supplied only in bulk, they would charge for the first 100 
hours at 4d. per unit; for the second 100 hours at 14d. per anit; and for 
the third 100 hours and subsequent hours at 1d. per unit. Where the 
oompany distributed itself they would charge for the first 100 hours 
at 5d., for the second 100 at 2d., and for the subsequent hours 14d. 
They aleo offered to supply for manufacturing purposes at 3d. for the 
first 100 hours, and for subsequent hours `9 of a penny. 

WITNESS was then cross-examined by Mr. Moon (representing the 
Oounty of Darham Power Supply Company), and said that the County 
of Darham Eleotric Distribution Company had power to supply 
certain districte which his company sought power to supply. He did 
not think it would ba possible for the Distribution Oompany to suppl 
large works uoless they to:k power in bulk, and his company woul 
be happy to supply them in balk. He was a manufacturer in the 
district, and the gentlemen interested in the promotion of the Bill 
were manufacturers who were seeking to supply themselves at a 
cheap rate with motive power, and certainly they would not bind 
themselves not to supply manufacturers more cheaply than to the 
authorised undertakers. 

By Mr. EquaREREY (for the Tynemouth Corporation): Не was 
aware that the Tynemouth Corporation powers for electric 
lighting, but they had not exercised them for nine years. They 
were now patting up a generating station. 

Witness was farther examined by Council for the Walker District 
Oouncil, the Olavering Trustees, and the Jarrow District Oouncil. He 
said that the Tyneside Bill wae hardly on all fours with the Lanca- 
shire Bill, which had been modified, but they did not ask for anything 
more. The Lancashire Company had agreed to a clause makiog it 

tly clear that they should not take powers to distribute even in 
alk without the consent of the local authority. He did not know 


that he asked for anything more. 


Oa Thursday last week the whole of the sitting was devoted to 
hearing the evidence of gentlemen having comme interests in the 
locality in favour of the Bill. 

Mr. WosTH, a large manufacturer, stated that he had кы oon, s 
with the promoters for a continuous supply of electricity for his 
He estimated that he would ba in a position to take 
6,000 H. P. 

The Hon. О. A. Pansons, one of the promoters of the Bill, gave 
evidence at considerable length as to the importance of the scheme, 
and stated, in the course of cross-examination, that the whole of the 
mains would be underground, and that it was not intended to carry 
the cables overhead. 

WrrNESS was questioned by the Онатвмлм as to the proposed 
charges, and as to whether there was not a bility of the smaller 
consumer being prejadiced, and he agreed that it might be advisable 
to protect the small consumer against undue preference. 

. J. M. DavipsoN, the managing director of the United Alkali 
Company, at Newcastle, said that if bis company could obtain such a 
supply of electric carrent as was contemplated being supplied by the 
promoters, it would be of the very greatest advantage to them. Не 
expressed the opinion that it would be unfortunate if the Tyneside 
Company was not allowed to supply south of the Tyne. | 

Mr. N. Oooxson, who is connected with various large industrial 
concerns in the localty affected by the proposals, said he considered 
that if Parliament allowed the Bill to pass, the scheme financially 
would be a great success. 


Оа Fridsy the morning was occupied by hearing evidence from a 
number of local witnesses in favour of the Bill of the Tyneside Oom- 
any. Among those called were Mr. О. McLaren, chairman of 
almer’s Shipbuilding Company; Mr. Bustace Smith (Smith’s Ship- 
building and Docke Oompany); Mr. T. Tweeddale (chairman of the 
Newoastle Wholesale Co operative Society); Mr. Simpson (chairman 
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of the Ryton Urban District Council); Mr. Browell (chairman South 
Shields Rural District Council); and Mr. Robson, late chairman of 
the Benwell and Fenham Urban District Council. 


to support that Bill on the understanding that they would have a 
right to purchase the installation at the end of 13 years by giving 
two yeare’ notice. 


Lord Kzrvis, replying to Mr. BAGGALLAY, said he was satisfied S5 ae to the rarus, WrrEESS said there were a large number 


that electrical power of very bigh voltage could be safely trant- 
mitted to very long distances. He had examined the ғсћеше of the 
Tyneside Company, and was of opinion that it was calculated to give 
the district & good supply of electrical energy in the cheapest and 
most effective form. Не theught it would be a bad thing if the 
Committee were to limit the Tyneside Company to the north side of 
the Tyne. There would be no practical difficulty in taking the car- 
rent across the Tyne—it could be laid under the bed of the river with 
perfect safety. With regard to the question of competition, competi- 
tion within an area where two bodies—either lccal authorities or 
companies—competed for customers, would be undesirable as a 
general rule, but competition between two supply producing bodies 
for supplying bulk to local authorities and others for general distri- 
bution stood on a different footing. The first sort of competition 
would involve waste, but the other would not. 

By the Снагвмах: He considered that Great Britain was very 
much behind America and other countries in the use of electrical 
energy, and he was of opinion that, as far as ble, Parliament 
should facilitate the development and the use of electrical energy in 
bulk. With due regard to the rights of individuals, he thought tkat 
Parliament should give the greatest freedom possible in this matter. 
As to the smallest quantity of electrical energy which could be 
rconomically produced, be would place the figure at 1,000 x P., but 
he should say that for the purposes of the Tyneside Company, а cor - 
venient commencement would be with from 3,000 to 4,000 в.р. He 
vo there woald be plenty of demand for the power when it was 
available. 

Mr. PLUMMZEDB (secretary to the Newcastle and Gateshead Ohamber 
of Oommerce) said that he believed that the Bill would be of great 
advantage to the inhabitants and manufacturers of the district. 

Mr. J. Вутквовив, consulting engineer, and vice-president of the 
Institutfon of Electrical Engineers, said he had had over 20 years 
experience in connection with electrical matters, He knew the dis- 
trict of Gateshead and Newcastle fairly well, and having examined 
the scheme of the promoters of the Tyneside Company's Bill, he 
should say it was one of the very best schemes he had ever seen. 
The district to be supplied was a very ccmpact, and contained a 
large number of manufactories. It would be unfair if the compeny 
were not allowed to go south of the Tyne. А ccmpany could begin 
to supply power economically at between 4,000 and 6,000 H P., and 
after that, as the production increased, the economy would increase. 
He agreed with Lord Kelvin’s views as to competition. 

The Committee adjourned until Monday, 


On Monday the examination of Mr. Бутивовии was proceeded wi'h. 
He said that manufacturers would get peut benefit by being sup- 
plied by one large concern rather than if the district were split up 
and served by a number of small companies. He had recently made 
it his business to visit large power stations, including the one at 
Niagara, another on the falle of the Rhine, and anotber in the north 
of Italy, and his experience was that the district to be supplied should 
be a large one, in order that the fullest advantage might be obtained. 

This closed the case for both Bills. 

Mr. J. F. BurLLIE, the borough surveyor of Tynemouth, called in 
opposition to the Bill, said that in 1891 the Corporation of Tyne- 
mouth obtained a provisional order for supplying electricity to the 
borough both for public and private purposes. There was no demand, 
however, for the light at the time, and the Oorporation did not pro- 
oeed with the works to carry out the order. That was largely owing 
to the fact that the local gas company had certain rights pertaining 
to the lighting of the streets, and the Corporation were precluded 
from entering into the questicn of public lighting. In 1897, how- 
ever, those powers were , and in the following year the 

called in a firm of consulting electrical engineers toad vise 
them respecting the establishment of an electric installation for the 
borough. Last year, too, there was a change in the local tramways 
company, and the new company pro to run the line by electricity. 
The work of providing the installation had been commenced some 
time ago, and the Corporation would be in a tion to supply 
wer in about a couple of months. Every on had been made 
enlarge the supply of power if the de increased, and if their 
area of supply was not encroached upon by the Tyneside Oompany, 
they looked forward to their installation being thoroughly successful. 
The Corporation looked upon the scheme of the Tyneside рол 
as one which wouldinvolve much unfair competition to which they 
strongly objected. 

In reply to Mr. Н. LLovp, Wrrszss admitted that the Corporation 
had not had under consideration the desirability of supplying any- 
m "M the amount of power as was proposed by the promoters of 

e LI 

Mr. Вослвввт, Q O., having addressed the Committee on behalf of 
the Tynemouth Corporation in o tion of the Tyneside Bill, was 
followed by Mr. Page, Q.O., in the same direction on behalf cf the 
Gateshead Oorporation. 

The CuHíIRMAN said he wished to inform petitioners against the 
Bill, whether local authorities or others, that the position of manou- 
facturers who were within the district of a local authority and who 
wanted a supply in bulk, was occupying the attention of the Com- 
mittes. If the local authority was unable or unwilling to give such 
a supply or to give it only at a prohibitive price, the inference was 
that manufacturers must go without. 

Mr. N. Твмревгвт, the vice-chairman of the Parliamentary Com- 
mittee of the Gateshead Town Oouncil, explained the arrangements 
which the company had come to with the promoters of the County 
of Darham Bill. He said that they had come to terme and arranged 


manu who would be likely to take a supply 


Gateshead 
. of power in bulk if the opportanity was offered. 


. Mr. Вновтт addressed the Committee against the Bill on behalf of 
the local authorities of Wallsend and Gosforth, and argued that 
there was no valid reason why at any rate the latter town should be 
included in the Bill. As to Wallsend, that was no doubt а thickly 
үрк district, and there were a considerable number of mass- 

acturers there, but their requirements for electrical power would be 
supplied by the Walker & Wallsend Gas Company, which was now 
erecting a generating station for that purpose. 

Mr. Davip HzrBEBIMGTON, chairman of the Gosforth District 
Oouncil, and Mr. Ововов Hora, surveyor of the Wallsend Dis. 
trict Council, having given evidence bearing out the counsel's state- 
ment, the Committee adjourned. 


At the opening of the procesen ngi on Taesday, the Cxarnwan raid 
the Committee proposed to hear the promoters cf, and the opposition 
to, esch Bill b:fore they gave their decision. They would give no 
decision on the Tyneside Bills until they had heard the cases for and 
against the other Bills in their list. As the cases were different they 
might find principles in those Bills which were not to be found in the 
others. i 


coming in. 

Mr. Burrg followed, on behalf of the Walker Urban District 
Council, in opposition to the Bill; the 
form would, be said, place the 


of electrical energy. 

Mr. J. M. Baysorpeos, member of a large shipbuilding firm on the 
Tyne and a past Mayor of South Shields, said that in 1891 the Oorpors- 
tion of that borough obtained an electric lightiog provisional order, 
and in 1893 an Electric Lighting Committee was appointed, of which 
he was chairman—to put the order in force. After visiting several 
towns and acting on the advice of an electrical engineer, the Ocr- 
poration ado the alternating high pressure current system, with 
transforming sub-stations. They commenced to supply light in 
September, 1896, with four or five consumers, and fsom the viry 
commencement the demand for current steadily increased, əní 
before the works had been open a few months it was found necesssry 
to increase the plant. Further additions were subsequently made, 
and at the present time they had seven transformer sub-stations in 
different parts of the borough. The initial capital expenditure was 
£30,000; now it stood at about £100,0C0, and a further expenditure 
of £40,000 had been sanctioned for completing the distribating 
syetem. The Оо on had always been anxious to supply for power 
purposes, but up to the present there had been practically no demand in 
that respect. If the Tyneside Company were allowed to come in and 
take the “plams” in the district, the undertaking of the Corpora- 
tion, which was now profitable to the ratepayers, would be seriously 
jeopardised and prejudiced. 

Oross-examioed, Wirwsss admitted that the alternatiog system 
which the Corporation had installed was the least adapted for the 
supply of power, but they would be willing, upon demand, to spend 
further money to lay down other plant for the purposes of supplying 
power. He believed the taking of power for manufacturing purposes 
would be an exceedingly slow process. 


(To be continued.) 


ELECTRICAL GENERATING STATIONS AND 
THE FACTORY ACT. 


Tum Hlectric Light Committee of the Coventry Corporation have 
made representations to the Home Office, through Mr. O. J. Murray, 
M. P., with respect to the provisions of the Factories and Workshops’ 
Bill of this seasion with regand to ele:trical generstizg stations. 

The following memorandum drawn up by the town clerk states the 

sition frof ле реша of view of the Committee, and this was laid 
5 Mr. priiis d оте the Home Office authorities :— 

“The question whether electrical generating stations are within the 
Factory Acts is open to some doubt, and contrary opinions have been 
given by high authorities. The present Bill pr to include 
them specifically under Clause 42, no doubt with the intention of 
applying to them the powers of Olauses 1 to 4 with respect to 


" In 1897 a Departmental Committee of the Home Office reported 
recommending certain rales for securing the safety of workmen, &c., 
engaged in electrical generating stations. Thess rules were forme- 
lated without gi those interested in the management of such 
stations an o ty of being heard, and were considered in some 
quarters to unworkable. Taney do not appear to have been 
generally insisted upon, as obj:ction was raieed in many places, and 
probably the Home Office did not feel sufficien:ly secure in their 
position in the matter. The provisions of the present Bill with 
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respect to electrical generating stations are, no doubt, to some extent 
the result of this uncertainty. 

“ The Bill proposes (Clause 2, &c.) to give the interests sffccted an 
opportunity of being heard before any regulations are made. This is, 
no doubt, a great improvement upon the procedure which was 
adopted in 1897. But it is suggested in some quarters that the pro- 
cedure adopted by the Board of Trade in 1895, when revising their 
regulations for securing public safety in connection with electrical 
installations, might be adopted with advantage in the present instance. 
In that case, after the regulations had been adopted by the Board, 
they were submitted to the various bodies intereated for their obser- 
‘vations, and a conference was subsequently held under the presidency 
of Sir Courtenay Boyle, to which everybody supplying electricity in 
the kingdom was invited to send representatives. There was a very 
large attendance, and, as a result of three days! discussion, a code of 
regulations was settled which met with general acceptance, and have 
worked satisfactorily. 

" It is generally admitted that the electrical industry is still in 
somewhat of an experimental stage in this country, and no doubt the 
different companies and corporations are accumulating experience, 
not only on technical questions, but on practical questions of work- 
ing. Thie experience would, on the one hand, be of value to the 
Home Office in forming regulations, and, on the other hand, is entitled 
to a hearing before such regulations are settled. The machinery of a 
rhe pp Suan ee Н . 

t p yt wW volves 
resort something in the nature of litigation.” н | 

As а result of this action, Mr. Murray received a letter from the 
ne E which к “a iris a is the рас of ery 5 

pre g тол s w the persons interested op ties 
of stating their views, and that if regulations are proposed for the 
electric lighting indastry, the draft rules will be communicated to 
the companies and corporations concerned, and fall consideration will 
be given to any representations they may make, and that, if necessary, 
a conference will be arranged between the officers of the Home Office 
and representatives of the trade.” 

The Oommittee considered this reply placed the matter upon a 
satisfactory footing. 


CORRESPONDENCE. 


Parsons’ Steam Turbine. 


In your issue of April 27th you give an interesting note 
by Mr. Ed. О. de Segundo on the recent test of a Parsons 
steam turbine made by the Westinghouse Machine Company, 


of America, under our patents. In October, 1899, tests were 


made on behalf of the Cambridge Electric Supply Company 
by their engineer, Mr. J. H. Barker, of a nominal 500 KW., 


but intended for 600-Kw. turbo-alternator, which gave the 
following oonsumptions:— | 


Boiler pressure .. 127 199 145 140 
Vacuum өз TS . 2476 245 265 275 
Barometer өз . 296 TM өз sae 
Water per hour (ibs. ) . 18,400 12,675 7,029 4,180 ` 
Output in xw.... — o 608 5264 93561 124 


Water per xw.- hour ‘ 224 241 3976 937 
Exciting current (xw.) 085 35 33 81 3:0 
The temperature due to a boiler pressure of 127 lbs. is 
854? F., or 815° absolute, and to a vacuum of 24:75" with 


the barometer at 29:6" is 188? F., or 594° absolute. 
22:4 Ibs. рег KW. = 16'7 Ibs. per k. H. P. 


By Rankine's cycle the theoretical oonsumption of steam 
would be 9°6 lbs. per Н.Р, which gives an efficiency of 57:5 


cent. 
> the Westinghouse tests the steam pressure was 125 Ibs. 
and the vacuum was 28’, co ding to a theoretical con- 
sumption of 8:2 lbs. per H.P. Their consumption was 16:4 
bs., giving an efficiency of 50°0 per cent., which almost 
agrees with Mr. Веропдо в figures of 47:73 per cent. obtained 
by a different method. We may say that we generally obtain 
resulte giving from 55 to 62 per cent. of the theoretical oon- 
sumption with our 5 and that with 28’ 
vacuum the consumption of the Oambridge plant would 
certainly have oome oonsiderably below the figures obtained 
in America, 
С. A. Parsons & Co. 
Newcastle-on-Tyne, May 8th, 1900. 


The Lundell Generator. 


Under the title of The Johnson-Lundell Electric Trac- 
tion Company, Limited,” on page 652 of the ELECTRICAL 
Review of April 20th, 1900, is given a description of a 
Lundell generator, the supposed novel feature of which con- 


- 


sists in extending the field pole in the direction of revolu- 
tion, во as to throw the gap between two consecutive field 
poles forward, instead of having it, as usual, midway 
between the field poles, and the field poles are also given 
slots which virtually divide the poles into two. 

I would call attention to the fact that the extension of the 
field poles forward in the direction of revolution in gene- 
rators is very old, as ig evident by an inspection of the 
United States patent to E. J. Houston and E. Thomfon, 
entitled * Dynamo-Electrio Machines," No. 219,157, and 
dated September 2nd, 1879. There is also a corresponding 
British plan, the number and date of which I do not have at 
present for reference. 

The expedient of dividing the field poles by slots, so as to 
make one or more sections of the field pole, is also quite old, 
as those who are familiar with the development of the art 
must know. Moreover, it is an expedient of very doubtful 
utility. I do not think it has any other effect than to 
inorease the general reluctance of the field pole. 

7 Elihu Thomson. 
Lynn, Mass., May 1st, 1900. 


[Prof. Thomson's letter is very interesting, affording as 
it does yet another instance of the extraordinarily wide 
range of invention covered by his versatile genius. Yet, 
with due deference to his authority, we must point out that 
the extended pole without the slot, and the slot without the 
extended pole, are equally ineffective in preventing distor- 
tion of the field; it is in the successful combination of these 
two features that the merit of the invention consists. 

We have had an opportunity of conversing with a well- 
known engineer who has thoroughly tested the machine in 
question, and he assured us that the results were most satis- 
factory.—Eps. ELEC, REV. ] 


Test of a Ventilating Fan. 


In regard to the ventilating fan test recorded in your 
issue of March 28rd, the following data of a test on a 80-inch 
Blackman fan made several years since may be of interest, 
though I am well aware of the dubious nature of any com- 
parigons. / 

"The fan was mounted in the side of a cubical box 10 feet 
on a side. In this was a screen of cheese cloth to break up 
eddy currents, &o., and the discharge was into the atmo- 
sphere through a variable orifice on the side opposite the 
fan. The measurements were made with great care. 


Cubic feet of air per minute. 


Pressures in inches of water. 


500 600 
Revolutions per minute. 
+ = Volume of air and speed of fan. 

x = Horse-power и " T 

© = Inches of water pressure in house and speed of fan. 
Curves are given for 1 sq. ft. opening of discharge. 

4 sq. ft. ” " 


» » 


Lad 


Power was taken from а 7:5 HP. 220-volt Thomson- 
Houston motor used as à dynamometer and investigated 
with great care, | 
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The test was part of a long series on different makes of 
fans, and was © идиг as to results several times by inde- 
pendent observations. | 

The curves are quite interesting, I think. 


Wm. Lincoln Smith. 
Lab. of Elec. Eng., 
Mass. Inst. Teob., Boston, Mase. 
May 4th, 1900. 


Information Wanted. 


Сап you, or any of your readere, inform me where double 
cotton-covered tinned annealed iron wire, also d. o. o. zinc and 
aluminium wires of about No. 18 and 20 gauge can be 
obtained ? In view of the continued high price of copper 
other materials should be used, and I believe it is not 
impossible to do away with copper altogether in certain types 
of motors, and still produce efficient and economical machines 
of the cheaper sort. — 


Paisley, N.B., May 5th, 1900. 


* * WiREMEN's Wors.—As we have received several 
letters of a personal and more or less abusive nature, we 
think that no useful purpose will be served by prolonging 
the correspondence on this subject. The writers elect to 
shield themselves behind a nom de plume. The matter may 
therefore be considered closed.— Eps. ELEC. REV. 


*,* THE PROTECTION or INSULATED WIRES.— There has 
oome to hand too late for insertion in this week's issue a com- 
munication from Mr. Fred. Bathurst, commenting upon Mr. 
S. F. Walker’s article in the ELECTRICAL Review on the 
above subject. This will appear in our next issue.— Ens, 
Erro. Rev. 


BUSINESS NOTES. 


Electrical Wares Experted. 
Wark anpina May 167TH, 1899. Week Енріно May 16тн, 1900. 


Adelaide .. Value £282 Adelaide .. Value £76 
Alexandria - : .. 163 Amsterdam.. А .. 160 
Amsterdam m s vs 12 Auckland .. EN АР vs 85 
Beyrout ka vs Vs zi 50 Azores. Teleg. mat. .. 1,154 
Bombay is ©» i3 .. 182 Barcelona .. Le 25 - 26 
Bordeaux .. Es és e. 72 5 Teleg.wire .. . 102 
Boulogne АА vs .. 164 Boca .. ме t s. . 230 
Buenos Ayres 0 e .. 210 „ Teleg. mat. E s 79 
„ Teleg. mat. » 431 Bombay “> vs s .. 505 
Calcutta ч a ee .. 445 Borkum. Teleg. cable .. 21,200 
Cape Town .. sš ee .. 1036 | Buenos Ayres - ate . 103 
Christchurch xi Ps . 146 | is Teleg. mat. .. 112 
lom s к T 6. 156 xj Teleph. mat. 88 
» Teleg. cable ned 35 . Calcutta HE is 843 
Delagoa Bay ix = a 94 Cape Town 39 
Durban ee es ee ee 646 Colombo ae se ee 27 
East London i s .. 605 Demerara .. E TA «d 41 
Gibraltar... ae i m 41 Durban 26 x ae . 3822 
Grenada  ,. Ee bs js 17 РА Teleg. mat. . 101 
Hamburg .. - ee . 200 | East London 0 vs ЧА 82 
Jersey and Guernsey  .. . . 421 Fremantle .. А v. 56 
Malta Бн a я ais 14 | Gibraltar - 8 .. 110 
Melbourne 281 | -Hamburg. Teleg. mat... . . 400 
Odessa 200 Hong Kong Ps xx Ар 16 
Oporto 6 Karachi “% i veu .. 240 
Otago 178 Kobe. Teleph. cable .. 45 
Penang 21 Malta 5s es T .. 186 
Piræus " 890 Mauritius. Teleg. mat. - 63 
Port Chalmers 4 282 Melbourne .. TE 35 . 136 
Port Elizabeth E V as Ostend xa s - m 28 
Rio Janeiro. Teleg. mat. ‘a 53 Otago in es zu à 70 
Santos. Teleg. mat. .. 100 | Rangoon .. 8 es .. 852 
Shanghai. Teleg. mat. ,. .. 4,710 Rosario Е as vs Ei 52 
Singapore .. 25 ev ws 80 Stockholm. "eleg. mat. 88 
St. Petersburg... - .. 102 ' Sydney we Em oe . . 1,458 
Sydney a M ih .. 497 Wellington Ste oe .. 400 
Tientsin. Teleg. mat. . . 962 Yokohama .. 25 2 8,730 
Vigo. Teleg. mat. ds .. 258 E Teleph. appts. 90 
Wellington .. is «i . . 14 Zanzibar  .. 2% р 40 
Yokohama .. ex “és ee 93 
. Total ee 413,099 Total T £33,580 


Foreign Goods Transhipped. 


| Perth. Elecl. machinery. Value £369 


Bankruptcy Proceedings.—A first and final dividend 
of 5s. 7d. in the E was payable on May 16th in the case of W. H. F. 
Bowman, photographer and electrical engineer of Gainsboroagh. 


Liquidations and Dissolutions.—The National Gas 
Engine Oompany, Limited, is winding up voluntarily, with Mr. John 
Smith, of Ashton-under-Lyne, as liquidater. 

The Doe Portable Electric Light and Power Syndicate is winding 


up voluntarily for the purposes of reo tisn. A new company, 
with £40,000 capital in £1 shares is to be formed. Mr. J. E. Ward, 
of 122, Oannon S;reet, I. O., the liquidator, has power to carry 
through certain agreements. 

The Phoebus Solder and Electric Soldering Flaid Company is to 
meet at 52, Aytoun Road, Stockwell, on Monday, June 18th, to receive 
an acoount of the "шок up from the liquidator, Mr. B. Shortman. 

A similar meeting of the Nalder & Harriton Oonstraction Syndi- 
cate will be held at 19, О ееп Victoria Street, H. O., on June 16th. 
Liquidators, J. A. McMullen and N. F. Nalder. 


Book Received.— Elektrometallurgie und Galvano- 
technik," by Dr. Frans Peters, in four volumes. Wien: A. Hartle- 
ben's Verlag. 3k 30h each. 


Catalogues and Lists.—Messrs. John Turner & Sons, 
of Denton, near Manchester, have sent us a tabulated list with litho- 
graph, giving full particulare of their enclosed dust-proof motors 
The list contains information as to output, speeds, and prices of the 
various sizes. These machines may be used as dynamos or motors, 
and can be supplied either totally or only partly enclosed. They are 
stated to be made on the very latest principles, embodying all the 


most recent improvements. The machines are designed to rua at 


exceptionally low speeds, which is a desirable and important feature 
in an enclosed dynamo or motor. 

Mr. G. Braulik, of Upper Thames Street, sends us a copy of his new 
price list of the continuous current “Е” arc lamps manufactured by 
Messrs. Koerting & Mathiesen. Prices of reflectors, carbons, covers, 
resistances, &c., are included. We understand that the sales of this 
lamp are continually on the increase, and among his customers Mr. 
Braulik has some of the largest electrical engineers and corporations 
in the country. 

The British Thomeon-Houston Oompany’s pamphlet, No. 63, gives 
particulars of direct oonnectzd continuous current lighting gene- 
rators. 

Messrs. Geipel & Linge send us а circular giving sis and prices of 
vulcanised braided electric light conductors, and of the Brown- 
Boveri single-phase alternate current motors, for which they are 
London agents. 

Messrs. Jones & Horafield send a list of tbe Jones sectional and 
removable boiler and steam pipe insulator, giving a Пё of some 
от departments and large steam users who have adopted the 
covering. 

Messrs. Webster & Bennett, of Ooventry, send us one of their cata- 
logues of machine tools. The book contains mauy excellent illustra- 
tions of boring, drilling, chucking, and milling machines, and various 
lathes, of which general particulars and prices are given. 

Mr. H. Hodgson Wright, of Globe Works, Halifax, sends us a 
number of his illustrated price sheets. One of the lists describes 
Fynn’s patent winding enclosed type motors for continuous current, 
and others show high voltage spring contact switches, quick-break 
cross-handle switchos, and accumulator switches, which are manufac- 
tured at the Globe Works. For the motors Mr. Wright has а mans- 
facturing license from Messrs. Rosling & Appleby, of Bradford. Other 
types of switches besides those mentioned are manufactared. 

From the Hiram B. Maxim Electrical Oorporation, Limited, we 
have received an advance proof of their catalogue of the " Maxim” 
electric lamp. The average efficiency of the lamp is plac :d at 3 watts 
per candle-power throughout the whole life. There are notes for 
consumers and prices, and neat illustrations of standard lamps, also 
cylindrical, flame, and olive-shaped lamps. 


Correspondence Instruction.— The Electrical Eogineer 
Institute of Correspondence Instruction has removed from 120-122, 
Liberty Street, New York, to its new quarters at 240-242, West 
Twenty-third Street, Now York, U.S. A. The growth of the І зне 
has been so rapid that the old quarters some time became 
inadequate to meet the demands for space, an indication that speaks 
well for the work done by the Institute and its ре Mr. Joseph 
Wetzler. The Institute has a vast number of stadents located all 
over Great Britain and the Oolonics, as well as in the Western 
Hemisphere, and carries on its work in nearly every civilised 
country on the globe. Students stady under the крче 
of competent electrical engineers, and the text-books are pre- 
pared by the рон practica experts. The latest catalogue gives fall 

ormation regarding the courses tanght. 


Cheshire.—The Financial Times says that Mr. Scotter’s 
light railway syndicate, whose пп will shortly be the 
subject of a Oommissioners’ inquiry, in making a complete 
electrical tramways system between Warrington and Northwich, and 
aleo in the latter town. 

The United Alkali Company has bought Wimholdsley estate for 
£130,000, and intends erecting chemical works there, while at 
Middlewich the company is building a factory for new electrolytic 


process. 
Conduit Casing.—We have had submitted to us samples 
of a new casing now put on the market by Messrs. Beecroft and 
Wightman, Limited, Bradford, as Hudson's patent wood-lined steel 
conduit. The metal part of the casing, galvanised steel, contains а 
single channel wood casing (which can bs chemically treated, if 
required, to resist the action of flame or heat), and gets over the 
objection some engineers have to conduit » a8 the cover can be 
removed for inspection at any point; an ous form of j 5 


box has been devised. The makers claim that for ease of fixing 
wiring, chea , and accessibility, it is unequalled, while it is in- 
pervious to p or corrosion. Fall culars are advertised, and 


illustrated lists will be sent on application. 


Electrical Coal Trimming Plant for India.— Indian 
Engineering says that the Port Commissioners of Oalcutta ~esolved 
that Messrs. Brown, Hoisting and Company's electrical coal trimming 
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plant should be procured at a cost of Re. 45,000 for trimming coal on 
vessels at the Kidderpore Docks. The plant will be capable of 
trimming 320,000 tons of coal a year,and thus effect a saving of 
Rs. 20,000, or 45 per cent. on its capital cost. 


Electrical Imports.—The value of the imports of foreign 
electrical plant and apparatus imported into this country during 
April last amounted to £58,714, ав compared with £73,085 in the pre- 
ceding month. Tae total for the first four months of the year is 
returned at £255,732. 


Electrical Power at the Packing Houses of Armour 
Co., Chicago.—By the introduction of electrical power throughout 
the immenss packing establishments of Messrs. Armour & Oo., of 
Ohicago—the largest beef and pork packing business in the world 
another instance is added to the many that already exist of the 
advantsgs and economy of electric power as compared with the 
existing methods of power distribution. Hitherto, the numerous 
mechanical functions were performed by 16 engines and 17 
refrigerating machines. To these steam was supplied from 93 boilers 
situated in 12 boiler houses, scattered over an area of some 60 acres. 
The central generating and distributing plant jast installed is of 
5,000 to 6,000 x P., and the cost including buildings and macbinery 
installed, is considerably in excess of $1,000,000. It is stated that the 
saving will be about $300,000 per annum, and that it will be possible 
to dispense with the services of from 300 to 400 men. Mechanics] 
stokers and other lab»ur-savirg devices are used so that not a spade 
or á shovel is used by hand in the operation of conveying the coal 
from the railway trucks for consumption in the boiler farnaces and in 
removing the ashes. The average siz: cf the motors installed is 25 H.P, 


Emb:zzlement.—At the Aston Police Court, on 8th 
inst., Joseph Aylieff, for embezzling moneys of the British Electric 
Works Oompany, was sentenced to six months’ hard labour. He 
admitted having gambled the money away. 


France.— A company has just been formed at Chalons- 
sur. Marne with a capital of £17,200, to be known as the Socié!é pour 
la Fabrication du Oarbure de Calcium. 


Germany.—Messrs. Siemens & Halske, of Berlin, are 
further increasing their capital from £2,250,000 to £2,725,000. 


Grimsby and Cleethorpe.—The Financial Times says 
that some of the engines for the Grimsby and Oleethorpe Electric 
Tramway service “ аге being built by the Robb Engineering Company, 
& Canadian concern whose name is not infrequently heard in con- 
nection with such work." 


Held rum's.— From our New Companies Registered 
in another column it will be observed that the firm of Meld ram Bros., 
of Manchester — whose specialities, the ‘‘Meldrum” furnace, the 
„ Koker ” stoker, and the Simplex deatractor, are so well known 
are converting their business into a limited liability company. 
Ordinary stock will be taken by the vendors, and £50,000 5 per cent. 

reference shares ate to be issued to the public. The object of the 
ө is, we understand, to provide additional and extensive works to 
meet the great demand for the firm's productions. 


New Electric Car Works at Wellington.—The Old 
Oastle Ironworks, which bave been in recent years partially dis- 
mantled, have been acquired by a north country syndicate, and they 
have been reconatructed for the p of producing electric cars on 
an extensive scale. The works and plant now being laid down will 
be equal to the production of 1,000 electric cars per annum, and 
employment will be found for 800 workpeople. Three large dynamos 
is labs. Tho d motors in all the different bi scr aang aleosupply 

$. бүр, paning, terning, an lishing machines are 
all worked by electric power. The manager of the new works is Mr. 
Oarl Busch, whose father was the pioneer of electric car construction 
on the Oontinent. 


Notes for Boiler Owners and Users of Steam Power. 
The Vulcan Boiler Insurance Company bave published a pamphlet 
dealing with the present position of boiler legislation. Ie is recalled 
that e pressures are now commonly 80 to 100 lbs. and pressures 
of 160 to 200 lbs. by no means exceptional; the boiler of the Oomet 
was worked at 3 to 4 lbs, in 1812, while in 1829 the Rocket locomotive 
carried 50 lbs. Boiler-making did not keep pace with the demand 
for high pressures and consequently there were frequent explosions. 
Tae commencement of boiler inspection associations dates from 1854. 
The Valcan Company, under another name, commenced in 1859, and 
others followed and speedily exerted great influence on boiler design. 
They were soon in sion of a great mass of evidence 
that pointed clearly to certain distinct causes of explosions, 
A single explosion carries little weight of evidence, but when a 
dos:n explosions all occur in which one factor stands out prominently, 
it is good evidence that that factor needs special attention. The 
earlier attentions of Parliament to the question have not been 
drastic, but the Act of 1882 had considerable effect in bringing 
boiler owners to a sense of their responsibility. Of late, some 
Bills have been introdhoed, notably one by Mr. Fenwick of a 
very bad type, calling for needless and harassing provisions as 
to inspection by a class of men that has been proved to be less auited 
than certain other classes for the special duty involved. Fortunately 
the sense of the House caused the ВШ to be withdrawn. It 
appears that of 40,000 boilers in charge of the Valean Oompany 
no lives were lost by the three vory minor explcsions published 
by the Board of Trade as having occurred to these boilers in 
their last annual summary of 50, C0 boilers inspected by other 
companies; one life was lost by eight explosions.  Lloyd's are 
debited with 11 explosions and one life. The great Board of 
Trade debits itself with two explosions and two lives, and other 


marine agencies with two explosions and no lives. The figures 
really show a practical immunity of inspected boilers, whereas about 
80,000 uninspected boilers show 42 explosions and 32 lives, as 
well as 60 persons injured, whereas only seven were injured under 
inspection. Do not these figures amply prove that further legislation 
is almost unnecossary, and that the efforts of the companies and 
public opinion is sufficient? The one little bit of necessary legislation 
that we woald sanction would be that every boiler should be in some 
way registered, and a certificate of competent inspection produced, 
failing which the Board of Trade should have the power to r ominate 
an inspection company, or should, if it wishes, take the boiler under 
its own wing. 


Substitute for Red Lead.—The difficulty of keeping 
tight joints in the high pressure steam piping now generally in use is 
a constant worry to the central station engineer, who will welcome - 
any means by which it may be overcome. A substance called 
" manganesite" is now being introduced, which, it is clsimed, 
is far superior to red lead composition for all joints exposed 
to steam and water. The material is in the form of an oily black 
paste, resembling blacking, which remains soft indefinitely when 
stored in a closed box or under water; it is stated that 1 lb. of man- 
ganesite will go as far as 3 lbs. of red lead, and the joint, once made, 
imprcves with age. Mavganesite, which is to be had from the Man- 
ganesite Company, 31, Snow Hill, E O., is strongly supported by 
testimonials, &5., from engineers, bat the most reliable test is that of 
& practical trial, which we strongly recommend. 


Switzerland.—The report for 1899 of the Motor Gesell- 
schaft für Angewandte Electricitá*, of Baden, Bwitz:srland, shows a 
profit of £13,820; a dividend of 7 per cent. is being declared. 


2 Trade Announcements.—Marconi’s Wireless Telegraph 
ompany, Limited, has changed its registered office to 18, Finch 
Lane, Threadneedle Street, Е О. 

Mr. A. J. Hollington, who is well known amongst electric wiring 
contractors, has joined the directorate of Messrs. J. D. F. Andrews 
and Oo., Limited, and bas undertaken the management of their City 
branch. This branch was opened under Mr. Hollington's super- 
intendence a few months ago for the purpose of more readily effoct- 
ing the sale of every class of electrical appliance, in addition to the 
numerous patent specialities of Mr. J. D. F. Andrews. We under- 
stand that the company’s factory at Fulham has been more than 
trebled in extent during the past few months, and preparation has 
been made for warehousing every class of electrical appliance in 
regular demand. 


Wm. McGeoch & Co., Limited.—The firm of William 
McGeoch & Oo., brassfounders, makers of electric fittings and manu- 
facturing electrical engineers, of Glasgow, London, and Birmingham, 
has been converted into a private limited company with a capital of, 
£100,000. The directors are Messrs. William McGeoch, Glasgow; 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—The Town Oouncil bas resolved that with 
the view of meeting the additional expenditure on plant, machinery, 
aids in ше pri иш con Ds Тм | g. rar the 
purchase price of the pro at Dee recently acqu an 
oo. be made for the consent of the Secretary for Bootland to 

e borrowing of the further sum of £22,000. 


Aylesbury.—A deputation from the District Council has 
visited the electric lightiog works at Harrow, Windsor, and Wycombe, 
and reports to the Oouncil in favour of a municipal scheme. 


Barrow.—The Town Council has decided to apply to the 
Local Government Board for leave to borrow £6,690, the balance of 
a loan applied for last year, and bas instructed Messrs. Kincaid, 
Waller & Manville to report on the work of extension. 


Birmingham.—4An illustrated history and d:scription 
of the Birmingham electricity supply works, with photos and short 
biographical notices of the mem of the Blectie Supply Oom- 
mittee, appear in the last issue of the Birmingham Magazine, which 
is a most excellently got-up art publication printed and illustrated 
in the best style. The issme is called an Electrical Namber.” 


Dablin.—The Local Government Board bas requested the 
City Oouncil toexplain why the offer of the Tramway Company to 
supply electricity was not considered, before the Board comes to a 
final decision on the electric lighting scheme. A deputation from 
the Corporation, including Mr. Hammond, waited on the Board on 
Monday last for this purpose. 

The electrical superintendent and city accountant have sub- 
mitted reporte to the Lighting Committee, showing that the 
output of the electricity works was 20,000 units greater in the 
quarter endir g March 31st last than in the corresponding period last 
year, and the total revenue was £3,745, as against £3,167. 


Evesham.—The Town Council is making inquiries 
abort electric lighting with a view to its adoption in the borongh. It 
= рыш that considerable water-power may be derived from the 

ver Avon. 
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reason should be appealed against. It seemed that the result of the 
judgment would go far beyond the immediate controversy in the case, 
and that, according to the learned jadge, it was possible for any 


Frome —The Town Council has appointed Messrs. Med- 


burst and Kitchin, ‘consulting engineers, to report on the electric 
lighting of the town. 


Gloucester.—We understand that it has been found 
necessary to postpone the official opening of the Gloucester Elec- 
tricity Supply Station, which had been provisionally fixed for the 
24th inst. About the middle of June is ssid to bs the probable date. 


Guildford.—The Town Council threatens proceedings 


sgainst the Electricity Works for emission of black smoke from the 
chimney shaft. 


Hereford.—The Free Library has been fitted with an 


neg lighting installation, which was formally switched on last 
w 


Inverness.—A lively dispute has arisen in connection 
with the contracta for the electricity works. The progress of this 
municipal scheme has been conatantly followed in these columns 
since July last, and we may recall the fact that the Town Oouncil 
appoioted Mr. Oraven, of Edinburgh, to draw up plans and specifica- 
tions, and to carry out the undertaking, on condition that he severed 
his connection with the Brush Oompany. The tenders having been 
received, the lowest, that of the Brash Company of £21,000, was 

ted by the Council on March 14th, but as mentioned in 
our issue of the 27th ult., а hitch arose later on, and the matter was 
reopened. At а meeting of the Council on the 7th inst. the report of 
a Special Committee on the tenders and correspondence was 
considered. According to the Inverness Courier, the town clerk read 
& letter from Mr. Oraven stating that he had gone into the tenders of 
the Brush Oompany and Messrs. Orompton & Oo., and the final 
figures brought oat a difference in favour of the Brush Oompany’s 
tender of £794. A letter from Messrs. Crompton & Oo. was also read 
as to the discrepancies between the figures in the engineer’s report 
and analysis of tenders and their tender and subsequent letters, 
which they stated very materially affected their figures as compared 
with those of other tenderers. Mr. James Stuart, manager of the Hay- 
thorn Tubulous Boiler Syndicate, Glasgow, wrote stating that he under- 
stood there was a feeling amongst some members of the Council that 
their clerk had pledged himself in some way to get Haythorn boilers 
into the electric station in Inverness. Mr. Macdonald had never, 
directly or indirectly, met any member of the syndicate. He had said 
to Mr. Macdonald that he hoped their boilers would be considered on 
their merits. Describing a confidential arrangement between Mr. 
Oraven and himeelf, Mr. Stuart stated that he had reduced his quota- 
tion to the Brash Oompany by £200 per boiler at Mr. Oraven's 
request, and had quoted to Mesars. Crompton & Co. and Fowler's 
at £125 per boiler more than the Brush Oompany’s quotation. 
After a preliminary squabble as to the question of allowing repre- 
sentatives of the firms concerned to remain in the Council room, 
Мт. Oraven proceeded to reply to the pointe raised, remarking that 
it was within his discretion fo use what communications from the 
firms he considered advisable, and that the alleged iraccuracies in 
the figures in his report were attempte at hair-splitting. In answer 
to Messrs. Orompton's complaint that the reduction they offered, it 
multipolar dynamos were used, was not reported, Mr. Oraven said 
that on no consideration whatever would he admit machines of the 
kind into any contract! He refused to discuss what Mr. Stuart said. 
A discussion followed, in the course of which extraordinary feats 
were performed with the of the two tenders chiefly concerned. 
It was proposed and seconded that the Special Oommittee's report 
(that the Brush Company's offer be accepted) be adopted; but an 
amendment moved the Provost, Mr. an, in a vigorous 
speech, to the effect that the whole of the tenders, including those 
for separate sections of the work, bs referred to the Electric Lighting 
Committee for consideration and report, was eventually agreed to. 
The Provost pointed out that Mr. Oraven bad not denied Mr. Stuart’s 
Statement (that he was recommended by tbe engineer to put the 
price of £200 more in their estimate for boilers to Messrs. Fowler and 
Orompton than in the estimate to the Brush Company, and that Mr. 
Ora ven gave as his reason that the Brush Company's estimate would be 
accepted in any case) and advccated the acceptance of a number of 
separate tenders, amounting in all to £17,182, nearly £4,000 less than 
the offer originally accepted. Considerable opposition was shown 
to the splitting-up of the contract, and the consequent divided 
responsibility, but as probably only three firms would share the work 
this drawback is not of great moment. The letters to which we have 
referred were published in fall in the Inverness Courier of the 15:h 
inst., and form very interesting reading; unfortunately, we are unable 
to reproduce them for lack of space. From a careful examination 
of the engineer’s report on the various tenders, and of tbe correspond- 
ence, we cannot avoid the conclusion tbat one of the firms in question 
has good ground for complaint, while Mr. Stuart’s letter describ- 
ing the manner in which quotations were made to different firms 
discloses a state of affairs more instructive than edifying. 


London.—MARVLEBONE.— The Board of Guardians has 
resolved to adopt electric lighting for the infirmary. 

Count оғ Common CouncIL.—At the meeting on Thursday last 
week the Council had under consideration a report from the Streets 
Committee relative t» the recent action in regard to the validity of 
the agreements with the City of London Electric Lighting Oom- 
pany. The Oommittee recommended that the Oity solicitor should 
be instructed to lodge an appeal against the order of Mr. Justice 
Farwell in the matter. Appended to the report was a further opinion 
from the counsel employed by the Corporation—Mr. Swinfen Eady, 
Q O., Mr. Danckwertz, and Mr. Walter—who were of opinion that 
t.e judgment of Mr. Justice Farwell was erroneous, and for that 


Aldermen and Councillors to become pecuniarily interested in con- 
tracting companies.—After a vigorous discussion, in which consider 
able opposition to the report was raised, the Oouncil approved o£ the 
report by a large majority. The Corporation will, thercfore, appeal 
against the judgment. 

IsumGTON.— The Vestry has resolved to appoint a deputation to 
wait on the London County Oouncil with regard to the loans for 
which it applied some months ago. 

BmHonEDITOH.—The Vestry on Tuesday passed plans 
fhe surveyor for the erection of new stores and wor at the 
electric lighting station, and an iron roof over the boilers in the 
н house. It was estimated that the cost would amount to 

‚500. 


Monte Video.—The Review of the River Plate says that 
the Monte Video electricity works which is run by the city authorities 
bas now 18,930 incandescent 16-c P. lamps connected up to its mains. 
Tbe increase for 1899 was 4 086 lamps. The private lighting repre- 
sents 10,251 lampe; the remainder represent those in service 
public lighting. 

Hull.—Some interesting particulars regarding the electric 
lighting undertaking were given at an inquiry conducted last week 
by Oolonel W. R. Slacke, R. H., regarding the application of the Oor- 

ration for power to borrow £42,000 for the purpose of electric 

ighting extensions. Hall was granted its c lighting order in 
1890, and obtsined its firat loan for £25,000 in 1892, with which to 
provide an installation for the old town, or the town within the 
docks. These works were opened in January, 1893, with a total of 
99 consumers. The number of consumers in the old town alone has 
since increased from 33 to 488. Та 1897 a loan for £40,690 was 
obtained for the erection of additional works on the high tension 
system for the supply of the town generally. This involved the 
building of & new station, and further loans were obtained in 1899, 


R 


. the total borrowed being £128,490. The additional £42,000 is 


required for the purpose of extending the plant at the generating 
station, and of providing a sub-station on the Hessle Road, the 
number of consumers having increased to 1,326. On last year's work- 
ing there was a balance of £1,924, which it was proposed to carry to 
the reserve fund, which, on March 31st last, amounted to £10,093. 
It is estimated that next winter there will bs about 60,000 lampe of 
8c». burning at one time out of 90,000 attached. At the present 
9 the engineer has in hand over 2,500 new applications for the 
ght. з 
Plymouth.—The electric lighting and traction under- 
taking was inaugurated in September last, and the accounts for the 
six months ending March 3166 show that the receipts amounted to 
£3,278, and the working expenses to 3, 167, leaving a balance of 
£111. As against this there are interest and sinkiog fund, and 
establishment charges amounting in the egate to £1,485, во that 
the net result of the six months’ working is a loss of £1,374. This 
small adverse balance will, it is anticipated, be converted intoa 
rofit with the growth of the undertaking d the current year. 
n the meantime the tramways, which were continually worked at a 
loss while horse traction was in use, have made a small profit. The 
acoounts for the year show that on the actual working of the tram- 
ways there was a profit of £4,739 as compared with £2,827 last year. 
The larger amount is sufficient to pay all the charges for sinking 
fund, interest, &c., and leave a balance of £298. This goes towards 
the extinction of the accumulated deficits of former years, which 
amounted to £8,692. As electric traction has only been in use for 
half а year, and only on one route, the financial result is considered 
very satisfactory. 


Power Bills.—A requisition for the withdrawal of the 

tition in respect to the South Wales Bill has been deposited in the 

ivate Bill Office of the House of Commons on behalf of the Aberdare 
and Aberaman Consumers’ Gas Company. Petitions have been 
deposited in the Private Bill Office of the House of Oommons ca 
behalf of the following praying to be heard by counsel againet altera- 
tions in regard to the above ВШ upon the Committee stage being 
reached :— (1) Oolliery proprietors, merchante, and ofhers in and near 
Cardiff; (2) Incorporated South Wales and Monmouthshire Coal 
Freighters’ Association ; (9) Monmouthshire and South Wales Ooal- 
owners’ Association; (4) Bridgend Chambar of Trade; and (5) 
Dowlais Iron Company. 


The Pontypridd District Council considered the South Wales 
Electrical Power Distribution Company's Bill at а special meeting 
last week, and resolved to oppose the Bill in its entirety, and toapply 
to Parliament for electrical distribution powers for themselves. 

A petition on behalf of the Oardiff Ohamber of Commerce pra 
to be heard against alterations in regard to the South Wales 
when the Committee stage is reached has been deposited in the 
Private Bill Office of the House of Commons. 


Reading.—An explosion took place in a joint box belong- 
d ni ы electric lighting company last week. As usual, no one was 
a а 


Ruthin.—The Town Council is considering the question 
of electric lighting for the town. 


Salford.—According to a local paper Mr. Turner, the 
electrical engineer, has refused to comply with tbe Council's request 
that be should resign, and intends to commenoe an action 
the Corporation for wrongfal dismissal, if compelled to relinquish 
his post, as well as an action for slander against Mr. Haworth, the 
chairman of the Electric Light Committee. 
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Since Mr. Turner's retirement, Mr. F. A. Wilkinson has been 
appointed borough electrical engineer pro tem. Mr. Wilkinson was 
previously tho assistant borough electrical engineer. 


Shrewsbury.—The additions ordered to the electric light 
works are nearly finished, two new boilers having been fixed and a 
new dynamo and engine erected. The increase of energy sold last 
year, as compared with the year previous, was 45 per cnt., and 
additional electric street lamps are to bs erected. 


Southampton.—The Lccal Government Board has con- 
sented to the borrowing by the Town Council of £50,655 out of 
£55,000 applied for, at the same time severely rebuking the Council 
for carrying out works to the amount of £34,088 in anticipation of the 
Board’s sanction. 


Stockport.—A Local Government Board inquiry was 
held last week by Mr. В. Н. Bicknell, M.Inst.O E., into the applica- 
tion of the Btockport Oorporation to borrow £23,468 for the purposes 
of electric lighting. The present debt of the borough for electric 
lighting purposes was £24,331. The money for which the presenf 
application was made is to provide new feeders and mains, and addi- 
tional boiler accommodation at the central station. Provision is made 
to a certain extent for the proposed electrical tramways. The accounts 
for the year show that the electric lighting undertaking has been a 
financial success. 


Sunderland.—The Town Council has applied to the 
Local Government Board for sanction to borrow £4,500 for the pur- 
chase of land for electric lighting purposes. An inquiry was to be 
held on the 15th inst. by Colonel Luard. 


Sydney (N.S.W.).—A report by Major Cardew on lighting 
Bydney by electricity has been adopted by the Council. The report 
states that it is essential that the work should be pushed on and ex- 
tended as rapidly as possible, the demand for the light must b: 
encouraged by every legitimate means, and the supply be kept ahead 
of the growth of the demand. Facilities in installation should be 
offered to the poorer classes of consumers, and the supply should be 
produced and distributed as neg, d as possible. An immense 
amount of money, the report states, been wasted in England by 
starting electric supply on an insufficient basis owing to the desire to 
keep down initial capital. At Sydney Town Hall lighting should not 
cost more than £250 a year, against over £1,000 at present. The 
private supply would probably be 600,000 units per annum for the 
city alone, and after five years the public and private supply should 
reach 4,000,000 unita a year. The cost is estimated as under:—Mains 
and street work, £60,0C0; generating plant, £50,000; buildings, &c., 
£25,000; wiring and fitting markets, &c., £3,000 ; total, C138. 000; 
allowing for contingencies the expenditure necessary will be 


about £150,000. The engineer anticipates that after the second year 


the undertaking will bcc me decidedly profitable, the mean price per 
unit obtained for private supply being at that time 41d. After the 
fifth year the profit will be considerable, even with a reduction to 
Jid. per unit. 


ELECTRIC TRAOTION NOTES. 


Bath.—It appears that the negotiations which have been 
between the Electric Traction Committee of the Council 

and the promoters of the electric tramway scheme have arrived at a 
suecessfal issue, and an agreement was drawn up for submission to 
this week's meeting of the local authority. The promoters are ststed 
to be Bir James Bivewright, Mr. Leopold Hirsch, and others. The 
application for powers will be made jointly by the Council and the 
promoters, and rivals will be opposed. The promoters will pay the 
costs of the application, and of the Jast inquiry; and are to sell the 
worksat a valuation at the end of 32 years, or after 14 years at fair 
market value; to pay а kis (raid of £400 per annum for the first five 
years, £450 for the second five, and £500 a year afterwards. They 
will deposit £7,500 at 3 per cent. as a guarantee for carrying oat the 
M they will bear half the expense of street widening up to 


Birkenhead.—On 14th inst. workmen started upon the 
reconstruction for the electric service of the tramlines on the New 
Ferry route. The Oleveland Street route to the Docks has also been 
entered upon. Owing to the attitude of the existing company, no 
part of the routes where lines are at present laid can bs touched 
until the expiration of the lease at the end of this year. 


Birmingham.—The Pablic Works Committee was to 


rae Саш on Wednesday to inspect the city electric tramcar 


Bolton.—At a meeting of the Bolton Tramways Com- 
mittee last week it was decided that all drivers and condactors of 
trame should be licensed. Farnworth District Oouncil were 
ordered to be informed that unless the defects in the electrical equip- 
ment in their tramways were not remedied to the satisfaction of the 
borough electrical engineer, withcut delay, the Committee would be 
obliged to withdraw the tram service thereon. 


Canada.—The New York Journal of Commerce for 17th 
ult. states that the Council of Toronto and the Toronto Street R ul - 
way Oompany, of Toronto, propose to establish a system of electric 
rail embracing all the country around Toronto between Brant- 
ford, Peterboro', and the Georgian Bay, with a radius of nearly 100 
miles and involving a total mileage of 354 miles, The undertaking 
will involve an expenditure, it is calculated, of 2570 000 for track 
and roadway alone. When the cost of wire, motors, cars, and 
power stations is incladed, it is expected that as much as £800,000 
will be necessary to have the road and various branches equipped and 
in runniog order. 


Dublin.—In the House of Commons last week Mr. Daly 
asked the President of the Board of Trade whether he was aware that 
numerons accidents have occurred to the patus in consequence cf the 
rapid rate at which the tramcars travel Dablin; and whether he 
can state the reason why the order of the Board of Trade for speed 
indicators to be attached to the tramcars has not been carried out ? 

Mr. Ritchie: I am not aware that numerous accidents have 
occurred on the Dablin tramways from the cause mentioned, and the 
Tramway Company deny that such is the case. The delay in com- 
plyiog with the regulation as to speed indicators arises from the 
diffüculty of procuring a trustworthy iostrament. The question is 
under the consideration of some of the principal tramway promoters 
throughout the country, and I have every reason to hope that a satis- 
factory instrament may before long be available. 


Hammersmith.—The Vestry has adopted a report by 
one of its committees regardinz a plan submitted by the London 
United Tramways Company showing positions of lines, street poles, 
cableways, with manholes and feeder pillars, for the portion of their 
system between Young's Corner and the Broadway. The company 
asked for the Vestry’s approval во as to permit them to proceed with 
their overhead system in King Street, Glenthorne Road, and Beadon 
Road, pari passu with the paseage of their Bill in Parliament through 
its preliminary stages. The Vestry has approved conditionally. 


Italy.—La Società delle Ferrorie del Mediterranea is 


preparing a scheme for the adoption of electric traction on the Rome- 
Frascati rail way. 


Kingston.—The Light Railway Commissioners will hold 
sn inquiry on Tuesday, the 22nd inst., as to the expediency of grant- 
ing the application by Messrs. Greenwood & Batley, for an order 
authorising a light railway for Kiogston, Burbiton, and district. 


Kirkcaldy.—It is stated that there is now every prospect 
that the Oorporation will decide to take up the tramway and electric 
ill urg scheme. It is understood that the special committee 

urge this upon the Council at their next meeting. 


Light Railways.—The Light Railways Commissioners 
have submitted to the Bosrd of Trade for confirmation the Bpen 
Valley light railway order, and the Barnstaple and District light rail- 
way order. 

Liverpool.—The Parliamentary Committee of the Cor- 
poration has decided to oppose the application of the O rerhead Rail- 
way Company to Parliament for further powers to enable them to 
agree the Dock Board for the working of the traffic on the dook 
railway by electricity. 


Northampton.—The Northampton Town Oouncil and 
the Moulton Parish Council favour the construction of a light rail- 
way from Nortbampton to Kettering, vid Kingsthorpe, Kingsley 
Park, Abington, Weston Favell, Moulton, О rerstone, Sywell, Holcot, 
Harrington, Walgrave, and Broughton. 


Paisley.— Under the agreement arrived at between Mr. 
Murphy and the 8 Tramways Committee, both the Glasgow 
Corporation and Mr. Murphy will have running powers over the small 

on of the line from the Cross eastwarde, which will, under the 

ill, fall into the hands of the Paisley Oorporaticn. It is understood 
that opposition on the part of tbe various bodies has been with- 
drawn, and the principal opponents now will be the railway com- 


A conference took place on 11th iast. between ths Tramway Oom- 
mittee and the agent of the Glasgow District Tramways Oompany, 
at which the agreement regarding the burgh tramways scheme 
promoted by the company was finally adjusted. 


Plymouth.—A Board of Trade inquiry was held last 
week by Mr. A. P. Trotter respecting an application by the Oorpora- 
tion for power to borrow £20,000 for the extension of the electric 
tramways. It was explained that aloan of £15,000 bad already been 
sancti .ned for the overhead equipment and bonding the rails on the 
Oompton s:ction of the tramways, to which elcctric traction is now 
to be extended, and £20,000 is now required for the provision of the 
additional generating plant and on works in connection with the 
supply of current. Mr. J. H. Rider, the electrical engineer, gave 
evidence in support of the application, and stated that the line to be 
equipped was 80 miles of single track. 


BRassia.—Under the auspices of the Compagnie Gé: érale 
de Traction et de l'Electricitó, a company has jas: been formed аё 
Bilesein, Belgium, with a capital of £100,000, to be known as La 
Société de Tramways de Jaroslaw, Russia, 
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TELEGRAPH AND TELEPHONE NOTES. 


Marylebone Vestry and the Telephone Service.—At 
a recent meeting of this Vestry, Mr. W. F. Pankhurst, O. O., objected 
to the proposal to grant permission to the Nations] Telephone Com- 
pany to lay conduits or pipes in various streets of the parish unless 
the company would promise to give the public inter-commuuication 
with the State service. The amendment he proposed in support of 
his views was lost, and the permission asked for was granted. 


The National Telephone Company and its Wires.— 
At Bow Street, last week, the National Telephone Oompany were 


summoned, under the Overhead Wires Act, 1891, for failing to report 


the fixing of fresh wires to the local authority. Mr. Francis Robin- 
son supported the summons on behalf of the Strand Board of Works, 
aud Mr, Allsopp defended. Inspector Gregory, of the Board of 


Works, deposed that 180 wires had been erected by the defendant : 


company between 34 and 95, Gerrard Street, and 79, Wardour Street, 
since June, 1898. With but one exception, no report had been made 
to the local authority of the fixing of these wires, for a very good 
reason, Mr. Allsopp contended that as the wires were not new, there 
was no need to report. The wires, he said, had simply been diverted 
by the removal of a third standard which used to exist between thess 
two. Bir Franklin Lashington held that a report was required, and 
imposed a fine of £5 and £2 2s. costs. A second similar summons 
against the same company was dismissed, on the ground that the wire 
was simply a renewal of one which had already existed. 


New Anglo-German Cable.—The Times Berlin corre- 
spondent says that a supplementary estimate has been laid before the 
Federal Council providing for the non-recurring expenditure of a 
sum of 2,000,000 marke on the construction of a new cable between 
England and Germany. There are at present four cables connecting 
the two countries, but the number of to be forwarded has 
increased by 32 per cent. since 1896, when the fourth cable was laid. 
Toe urgent necessity for a new connection is shown by the fact that 
the transmission of important telegrams is often delayed for several 
hours. In fact, the Cotton Exchange at Bremen has recantly received 
telegrams from Li vid New York instead of vid London, and 
has thus saved as much as two hours. The cables between Germany 
and England are also used for the transmission of telegrams between 
England and Austria. It is feared that the latter country will 
choose another route unless the connection is improved. The 

roposed new cable will join the Island of Borkum to Bacton in 
d Sou The cost will be shared by the Eaglish and German Post 
сев, 


Rabber Insulated Telegraph Cables.--In the report 
of the meeting of the Cuba Submarine Telegraph Company which 
appeared in our issue of last week, mention is made of the section of 
cable batween Cienfuegos and Cape Orus, which was laid in 1881, 
having proved so extremely weak that it was impossible to lift and 
repair. It is added that this was a cable which was laid on the 
deferred payment system, which was not originally made for the com- 
pany but had done them very service. І" may bo of interest to 
supplement this statement with the information tbat the section of 
cable referred to was made up of surplus portions of the Western and 
Brasilian and Para-Oayenne-Demerara cable, 18/3, laid in deep water 
(upwards cf 2,000 fathoms) for the part of the route between 
Santiago and Oienfmegos. This cable was laid in 1881, and the fact 
that it has been worked for nearly 20 years until the sheathing decayed, 
is a gratifying testimony to the lasting qualities of india-rudber core 
when properly manufactured, and show tbat indi- rubbar core as 
manufactured on the соора Tre is not affected by being laid in 
great depths, which point en questioned more than once. We 
understand the cable laid by Messrs. H in 1875 between the 
same points is still working most satisfactorily, and the insulation is 


very high. 


Submarine Telephonic Communication.—The secre- 
tary of the Association of Chambers of Commerce of the United 
Kingdom has reoeived the following communication from the Post- 
master-General:—" The obatacle to the establishment of telephonic 
commupication with countries other than France has consisted in the 
fact that it has not hitherto been found possible to devise a type of 
cable which would render conversation practicable across stretches 
of water much wider than the Straits of Dover. Various types of 
cables т devised күн tested, and рану E у oo 5 = on 
anew and apparentiy very promising p ple, was tween 
North Wales and Ireland, in the hope that the experience thus 
acquired would enable this department to make practical pro 8 
for telephonic cables to Belgium and the Netherlands. Unfortu- 
nately, however, the experiment proved unsuccessful from a tele- 
phonic point of view; and, while the problem is still being closely 
studied, it cannot be said that a solution is in sight. In these cir- 
cumstances the Postmaster-General is unable to hold out the prospect 
of the establishment of telephonic communication with the Continent 
generally at an early date, but he will continue to give the matter 
his best attention, and meanwhile he is negotiating with the French 
and Belgian administrations with a view to the establishment of a 
telephonic service through France to Brussels and Antwerp.” 


The Telegraph Wire Export Trade.—April proved to 
baa very active month as regards the exports from this country of 
telegraph wire and apparatus connected therewith. The value of the 
shipments during the month reached a total of no less than £257,089, 
аз compared with £201,940 in the preceding month, and only £49,719 
in Aprillast year. The great activity which has ruled in this branch 
of the trade for this year is well indioated by the figures of the four 


months ending in April, which show an aggregate of £1,015,908, м 
against only £442,479 in the corresponding period of last year, and 
£313,671 in the first four months of 1898. 


Telegraphic Interruptions and Repairs:— 
CABLES. Down. 


Repaired. 
Waer Inps :— 

J lon ee se [11] June 80, 1800 eee oe 

Trinidad-Demerara (1891 ee Oct. 22, 1899 eee eee 

Trinidad-Demerara (1871 .. Working badly. 

Mole St. Nicholas-Oape ... March б, 1900 ... 

Ban Domiogo- Oura c .. May 6, 1900 ... May 13,1900. 
Oayenne-Pinheiro eee оов eee Oct. 11, 1899 eee eee 
Oayenne- Paramaribo 5 ... Feb. 16, 1900 гё 
Oemá.-Maranham ... ias „Feb. 90, 1900 à 
Pa: á-Maranham  .. sss .. March 1, 1900 š 

- 925 „ә, June 90, 1899 i 
Manils-Ii III | II Gee Apl. 9, 1900 oes 000 
Tarifa-Tangier eee TI cee Jan. 2, 1900 eos [II] 
LANDLINNS. | 
Wir Inpres :— 
Haitien landlines T .. Арі. 21,1900 .. " 
Bourn AFRICAN :— = | 
апа eee ee [21] Oct. 18, 1899 [I1] eon 
Comm beyond Aliwal 
ла beyond Г Ov. 7, 1899 eee oe 
m on y- 
. smith (Natal) ... ; .. Nov. 7,1899 ... 


beyond Kimberley and Bloem- 
fontein ... ive T .. Oct. 18, 1899  ... "T 
Oommanication with all offices of 
Colombia beyond Buenaventura... Feb. 22, 1900 ... - 

Oommunication “vid Hanekine” 


interru on Persian Territory Feb. 24, 1900 ... is 
Ecuador з jsi . Моћ. 13, 1897 ... ns 
Brasilian landlines, th of 

Maecsho ... ana isi .. Apl. 25, 1900 ... " 

Moulmein-Bangkok eee eee May 7, 1900 ТҮ ee 


Underground Cables.—In the House of Commons lui 
week, on the vote of £2,220,930 for the salaries and working expense 
of the Post Office and telegra well asked for 
information with reg 


the Post Office will probably extend the u 
directions, no doubt down to the North. The 
knows that facilities for insulatin 


believe, is being used toa very great extent instead of indis-rebbet, 
and, while it is a great deal cheaper, it also lasts longer. Therefore, 
if this реше between London and Birmingham prre 

ve carried to 


55 : Mig doubt the underground wires will be 
er o kingdom.“ 
Bir О. Gall called attention to certain defects in the telephone 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bradford.—May 24th. The Corporation wants 
for two steam engines and dynamos of 1,000-xw. each. Bes 
Notices” May 4th. : 

Bradford.—May 19th. The Corporation не lon ан 
for the supply of castings, forgings, and turned-wor 
alip r brs és for electric tramcars. Drawings, specification, ёс, 
the way Depó*, Horton Bank Top. Р 
Bradford.—May 24th. The Corporation wants tenden 
forthe supply of enclosed electric motors of 4j, 7, and 10 Mas Un 
period of 12 months, from Julylst. See " Official Notices 7 

(Continued on page 841. 
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COVENTRY. CORPORATION ELECTRICITY; recommended a low tension direct current system, with or 


THE Coventry Corporation obtained a provisional order in 
1891, but nothing definite was done towards carrying out 


any scheme until 
two years later, the 
Committee devoting 
the interval to mak- 
ing inquiries. 
Schemes were re- 
ceived from the 
Brosh Company, 
Messrs. S. Z. de 
Ferranti and 
Messrs. Hammond 
and Oo. (the latter 
with plant manu- 
factured by Messers. 
John Fowler & Oo., 
Leeds), recommend- 
ing a high tension 
alternating trans- 
former system, with 
a station near the 
cotton mill; and 
one from the 
Electrical Power 


WORKS. 
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BOILERS AND INDUCED DRAUGHT FLUE. 


Storage Company, recommending a high tension direct submit amended estimates dnd specifi 


current system, with sub-stations and storage batteries, the 


without storage batteries, the station being at Pool Meadow. 
: Alternative schemes were also submitted by Messrs. Siemens 
Bros. & Co, one on the high tension alternating transformer 
system, the other on a system combining high tension alter- 


nating generation 
with low tension 
continuous currer t 
distribution. In 
comparing the esti- 
mates which ac: 
companied these 
suhemes, the Oom- 
mittee considered 
that the high ten- 
sion alternating 
transformer system 
involved the small- 
est capital" outlay, 
and was the best 
adapted to the needs 
of the city. : 
The Committee 
then invited those 
firms who had re- 
-commended a high 
‚ tension: alternating 
current: ‘system to 
cations for a station 


capable of supplying current to about 4, 800 8-0. P. lamps, and 


GENERAL VIEW OF ENGINE Коом. 
р TD Б PES 255 Я A CEU MESE 


generating plant to be at Pool Meadow, whilst (ће Electris subsequently selected those of the Brush Company and Messrs. 
Construction Company ard Messrs. J. H. Holmes & Oo. Hammond & Co., the cotton mill site 


being chosen for the 
G 
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works; Mr. А. Н. Ргеесе was called upon to advise the 
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Committee on the final selection of a tender, and recom- Fynn set of 800 Kw. has been added. 


mended the acceptance of Messrs. Hammond and Fowler’s 


scheme. Mr. Ham- 
mond having at 
that time decided 
to retire from con- 
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sions to the economiser, &c. Lately a direct coupled Belliss- 


x 8 feet diameter ; 
they are all fitted 
with Proctor mech- 
anical stokers, 


Two of the boilers are 80 feet x 74 feet, and two 30 feet 


driven by a small 
Tangye engine, 
which also | 


tracting work, 
offered to act as 
consulting engineer 
to the Corporation, 
the contract being 
placed with Messrs. 

owler & Оо. This 
Buggestion was 
adopted by the. 
Committee, and 
borrowing powers 
were sought from the 
Local Government 
Board for carrying 
out the scheme 
to the amount of 
£20,000. The work 
was proceeded with, 
the plant installed 
oonsisting of the fol- 
lo xing iu 

Two Lancashire 
boilers, each cap- 
able of evaporating 
5,000 Ibs. of water 


per hour. | 

A Green's economiser. 

Two horizontal low speed rope-driven generating sets of 
50 and 100 Kw. respectively. 

A Worthington jet oondenser, 


A switchboard of the well-known Lowrie-Hall plug type. 


HIidH SPEED ENGINE AND INDUCTOR ALTERNATOR. 


above a damper, with which the direct passage from the 


A year later a third set of similar type of 200 Kw. was 
economiser to the chimney can be closed. 


ordered, also two additional Lancashire boilers with exten- 


N 


— РЕР с. 
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Feed water is provided by means of two pumps, made by 
Messrs, J. & G. Weir and Messrs. F. Pearn: & Co., respectively. 

The steam piping consists of a single header supported on 
the boiler-house wall, from which smaller pipes are led off to 
the engines and boilers respectively ; the exhaust pipe ruus 
along the wall of the engine room, and is provided with two 
uptakes to the atmosphere. A Worthington jet condenser, 
built up with direct-acting steam pumps, is mounted near 
the small engine in the engine room. 


MAIN SWITCHBOARD. 


The horizontal engines are compound, with rope fly-wheel 
between the cranks, The governor is of the fly-ball type, 
acting on both cylinders by means of slot-links and 
expansion valves; an adjustable counter-balance, variable 
by hand while running, is fitted to the governors of the 
larger engines, 

The rope-driven alternatora are of the well-known Hall 
type, working at 2,000 volts, with revolving fields and 
stationary external armatures, and, like the engines, were 
made by Messrs. J. Fowler & Со.; the 
exciters are rope-driven from the alter- 
nator shafts. . 

The Fynn alternator is driven by a 
three-crank  Belliss engine of the usual 
type, at a epeed of 368 revolutions per 
minute, and is of the inductor type, 
made by Messrs. Eiston, Anderson & 
Goolden under Mordey’s patents. The 
output is 150 amperes at 2,000 volte, 87 
periods per second. The exciter, a four- 
pole machine with barrel-wound toothed 
drum armature, is carried on the main 
bed-plate and driven by an extension 
of the shaft. An oil pump, belt-driven 
from the same shaft, forces oil through 
а strainer and maintains a head of oil 
in а stand-pipe; similar arrangements 
are provided for the lubrication of 
the horizontal engines, while the Belliss 
engine is as usual self-lubricating. 

he engine room is traversed by a 
crane made by Messrs. Smith, of Rodley, 
capable of lifting 10 tons. On the end 
walls of the engine room are mounted two 
large incombustible resistances capable 
of carrying an artificial load of 50 KW., 
and on the middle of the side wall facing 
and in full view of the engines is fixed 
a signalling apparatus. The latter consists of a frame fitted 
with transparencies, behind each of which is a glow lamp ; 
the lettering is as follows :— 


— p = 
] & 2771 


12 з 4 5.6 
SHUT DOWN 
FASTER SLOWER 
START STOP 
RIGHT 


A warning bell is fixed beneath the apparatus, and the 

whole is operated from a plug-board on the switchboard 
gallery, by means of which any one or 
more of the glow lamps can be turned 
on and the corresponding signal illu- 
minated. The device, which we saw in 
operation, worked admirably, and struck 
us as a capital arrangement. 

Sufficient space is available for adding 
another 200 Kw. get, and the end of the 
engine room being closed with cor- 

- rugated iron, further extensions can 
readily be carried out. 
The switch gear is placed in a gallery 
in the gable wall overlooking the whole 
of the engine room. The present switch- 
board has been erected within the last 
year, and is a single-pole board, the 
previous double-pole board, however, 
having been altered and incorporated in 
the new one. The work of changing from 
the old double-pole board to the present 
single-pole earthed outer was accomplished 
without shutting down the station, except 
for a few hours on Sundays. 
There are 15 panels—nine feeders, 
four alternators, one upper bus bar and 
one lower bus bar. The feeder panels 
carry ammeter, two plug switches for the 
respective bus bars, and fuse; the alter- 
nator panels are fitted with ammeters and 
single-pole switches, one to each bus bar. 
On the other panels are mounted two Kelvin high tension volt- 
meters, Evershed synchronising voltmeters, and two sets of 
synchronising gear. | | 

The whole of the switch gear was supplied by Messrs, 
John Fowler & Co., Leeds ; the alternator switches are of 
their new type with automatic quick break, and have been 
tested successfully by breaking the circuit at 150 amperes — 
and 2,000 volts. The alternator ammeters are of the dead- 
beat type manufactured by Messrs. Evershed & Vignoles. 
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TRANSFORMER Воом AT SUB-STATION: 


The high tension concentric mains are worked with the 
outer conductor earthed at the switchboard, all switches and 
fuses being in circuit with the inner. 
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The regulating table is equipped with Fowler rheostats 
and Nalder voltmeters, and is placed some distance in front 
of the main switchboard, commanding a good view of the 
meters. 

The supply is carried on by alternating current generated 
at 2,000 volts, 87 periods per second, transformed down to 
200 volta for distribution on the two-wire system. 

The distributing system originally consisted of separate 
vuloanised rubber insulated mains, drawa into iron piper, 
and feeding transformers placed in boxes beneath the road- 
ways, the transformers in turn feeding a low tension network 
at 100 volts. The low tension network consisted of 19/16 
concentrio cable inter-connected. The area originally 
supplied was the “compulsory area” schedaled in the 
provisional order, representing 1} miles only of streets in 
the business portion of the town, and did not extend into the 
residential districte. The whole of the mains, both high 
and low tension, with the eurface bores, transformer 
boxes, &c., were laid in the road ways. 

The supply was commenced in November, 1895, with the 
not very encouraging outlook of seven customers connected 
to the mains. The method of charging was the Brighton 
system, at 6d. per unit for the first two hours’ average use 
рег day, and 34d. for all beyond that amount. No public 
ighting was included in the original scheme. 

Early in. 1897 the rubber-covered mains commenced to 
fail, before they had been in use 18 months, and frequent 
short circuits occurred, putting the lights out throughout the 
system. 

In 1898 the Oommittee recognised that in order to develop 
the undertaking it was necessary to largely extend the area 
of вар ly, and, upon the advice of the city electrical engineer, 
decided to re-model the existing system of distribution. At 
the same time it was decided to make a start with public 
lightin in some of the main thoroughfares. The scheme, 
which has now been completed, is briefly as follows :— 

The high tension mains are concentric paper-insulated, 
lead-covered cables laid on the solid system. There are nine 
sub-stations, and three separate districts in residential parta 
fed by transformers placed in boxes beneath tre pavement, 


FEEDER BOARD AT SUB-STATION. 


these boxes having been removed from their previons posi- 
tions in the roadways. The largest transforming station is 
in Weet Orchard, in the centre of the town; nearly 50 
per cent. of the output of the works is transformed at this 
station. The transformers used in this and one of the other 


| polished slate base with a Nalder ammeter 
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eub-stations:are the old 100-volt transformers which were 
previously in boxes beneath the roadways; they are now 
two in series, the present supply being at 200 


connect 


ARC Lamp Posts, 


volts, The upper floor of the West Orchard sub-station is 
utilised for a high tension switchboard, from which other 
sub-stations are controlled. Trunk mains from the works are 
led to this board, where they are split up through the switch 
gear to the mains leading to other sub-stations. Three of 
the sub-stations are below ground, and the remainder above 
ground ; they are in communication with each 

with the works by means of telephones. The low tension 
distributing mains are not inter-connected between the sub- 
stations, and can all be disconnected by switches in their 


respective sub-stations ; these mains provide a supply for 


over 94 miles of house frontage. The cables, both high and 
low tension, were supplied by the British Insulated Wire 
Company, of Prescot. 

The sub-station switchboards, which were provided and 
erected by the Brash Electrical Engineering Company, 
consist of their well-known type of switch fuse mounted on 
on each feeder. 
he feeder board at West Orchard sub-station, of which we 


give а view, provides for four main incoming feeders and 
12 outgoing feeders; one of the latter is for feeding 


the all-night are circuits, the remainder go to five other sub- 
stations. Each incoming feeder, in addition to the switch 
fuses and ammeters, bears double-pole main switch. In 
this room are also an Elliott recording voltmeter and the 
telephones communicating with other stations. 

On the ground floor of the same building are the trans- 
former, private lighting, and arc lighting switchboarde, м 
well as the transformers themselves, of which there are 14 
in all, each of 164 xw. 

The transformer board is on the right hand in our view 
of this room, and the transformers are ranged round the walls 
beneath. The eight low tension cirouits are controlled by 
the further board on the left hand, and the arc circuits, of 
which there are eight, are brought to two boards in the left 
foreground, one for the midnight circuits, and one for the 
all-night lighting. Unlike most sub-stations, this оле is 
well-lighted and ventilated, and ample room is provided for 
all requirements. 

The street lighting, which oonsists of 40 arc lamps, was 
carried out by Messrs. Crompton & Co., the posts being made 
by Messrs. W. Macfarlane & Oo., of Glasgow. The ara 
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lighting is supplied from separate mains at 200 volts, an 
economy coil being fixed in the base of each post; alternate 
lamps are on separate circuits, so that half of them can be 
turned out at midnight. The cables are carried into the 
base of the post, so that in case of a fault between any two 
lamps, tests may be made at the cable ends 
in the posts from lamp to lamp. The атс 
lamps are tarned on from the West Orchard 
sub-station, whence also the early circuits 
are turned off. The extinction of the 
late circuits, the time for which, of course, 
varies at different times of the year, is 
accomplished from the works. 

Our illustration of the aro lamp-post on 
Grey Friar's Green is also a typical illus- 
tration of Coventry, as it shows the three 
spires mentioned by Tennyson in his poem 
Godiva.“ 

A year ago the Lighting Committee, in 
order to encourage new customers, decided 
to reduce the price charged, and to adopt 
a echeme of free wiring. Under the two- 
hour system of rebates previously in vogue, 
во very few customers obtained any rebate 
at all that there was much grumbling, and 
new customers could not bə obtained 
owing to the prevailing idea that the price 
charged was very heavy. The price has 
therefore been reduced to 6d. for one hour 
and 8d. or half price for all beyond that 
amount. 

This has made the difference that, 
whereas previously only 20 per cent. of the 
customers obtained a rebate, under the new 
charge there are only 20 per cent. who do 
not obtain it. The reduced charges, which 
came into operation in Jaly last, have 
already had a marked effect in increasing the demand 
for current. The returns for the year ending March 81et 
last, which, however, are not yet published, show that the 
output, including that on public lighting, has increased 


SILK BRAIDING MACHINES AT Messrs. RICKARPD's. 


from 115,000 to 280,000 unite, the total costs per unit 
.having at the same time fallen nearly 2d. per unit. 

As the new charges and the street lighting only came into 
operation for part of the year, the full: есь of the induce- 
ments held ont to customers will not be seen until the end 
of another year’s working. | 

тер ice charged to private customers is distinctly low, 
and only averages about 42d. per unit. The charge for 
street lighting is £20 per lamp per annum. Coventry is 
essentially a manufacturing town, there being a number of 
manufactoriee, both in the bicycle, ribbon, and the watch 


trades, requiring small units of power, and it is to be hoped 
that the improvements being made in single-phase alternat- 
ing current motora will enable the station to supply power 
to a number of these. - 

The engine room plant, of which we. give. illustrations, 
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CoveENTBY.—MAINS OUTSIDE WEST ORCHARD BSUB-STATION. 


has been made to the specification of Mr. Robert Hammond, 
while the cables, sub-stations, and arc lighting have been 
carried out by the resident engineer, Мг. G. 8. Ram; Mr. 
H. Denton is chief assistant, We are indebted to Mr. Ram 
for kindly affording us facilities for 
photographing the works, and for supply- 
ing us with particulars of the apparatus, 


MESSRS. RIOKARD'S CABLE 
FACTORY AT DERBY. 


THE works which we describe below are 
of special interest, on. account of the fact 
that the first length of silk-covered copper 
wire for use in electrical apparatus was 
manufactured therein. | 

The firm of J. & W. Rickard, from 
which the present firm is descended, was 
founded in 1853, and took up the business 
of covering wires а few years later; the 
manufacture of pure and vulcanised 
rubber insulated electric light wires and 
cables was commenced in 1892, while 
silk and cotton-covered wires for instru- 
ments, dynamos, telephones, bells, and 
blasting fuses, all come within the scope 
of the firm’s operations. 

Of recent years, the business done 
has increased by leap: and bounds. The 
output of wires for blasting fuses, of which Messrs. Rickard 
were the firet makers, now amounts to 160 miles per 
week, one customer alone taking 100 miles per week! 
About two years ago the firm appointed Mr. R. Danscombe 
to the position of manager of the valcanised rubber depart- 
ment, with the happiest results; within six months the gales 
were quadrupled, and the same held good for the first year. 
Messrs. Rickard claim that their products now stand in the 
front rank of insulated cables, and substantiate this by 
citing an order for £280,000 worth of. vulcanised rubber- 
covered cable and flexible, which was recently pluced with 
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them in connection 
with a contract for 
installing electric 
light in 100 north- 
country mills, as a 
consequence of the 
satisfactory results 
obtained elsewhere 
with their cables. 
Our firet view 
shows part of a 
plant consisting of 
106 machines for 
braiding flexible 
with plain or col- 
oured cotton and 
silk, those in the 
figure being of the 
last-mentioned des- 
cription, On the 
game floor are a 
large number of 
machines for braid- 
ing and lapping 
kolid wires with silk 
and cotton, for use 
in instrument mak- 
ing, dynamo con- 
struction, &c. The 
machines are of the 
usual type, made 
in America; the 
have been double 
in. number quite 
recently, and still 


more are on order. 


The next view is 
of a shop in which 


small · conductors, - 


such: as bell wires, 
are: lapped with 


pure rabber tape 


and рага пед 
cotton;. in this 
room also twin fuse 
wires for blasting 
cartridges are manu- 
factured. 

Coming to the 
vulcanieed rubber 
covering depart- 


ment, the third 


illustration shows 
machines for lap- 
ping cables and 
wires with rubber 
and tape:— The 
machine їп the 


foreground is for 


lapping wires with 
a single layer of 
pure rubber. That 
in the window on 
the right is à double- 
beaded machine, in 
which cables of all 
sizes, up to 3 inches 
diameter, are lapped 


with pure rubber, 


vulcanising rubber, 
and tape in one 


operation. In the 


middle distance is 


cables, of too small 
sizə to be lapped 
in the ordinary 
way with vulcan- 
ising rubber, are 


STRANDING AND BRAIDING SHOP. 


enclosed between 
two broad rubber 
bands, which are 
compressed upon the 
cables and cat be- 


. - tween them, so that 


last mentioned, is 
of the latest pat- 
tern, and quite 
recently installed. 
The machine on 


the left hand is 


for lapping. rubber- 
covered cables with 

The next room 
illustrated contains, 
ou the extreme 
right, but not 
fhown, machines 
for braiding cables 
of all siz2s, fitted 
with 16 and 24 
spindles . respec- 
tively. A Washing- 
ton stranding ms 
chine, for laying up 
cables of any num- 
ber up to 37 wires 
of the usual gauges 
ia seen on the 
right of the view, 
while a trapping 
machine similar to 
that previously des- 
cribed occupies the 
centre. Next comes 
asingle-headed pure 
rubber lapping mac- 
hine for all sizes of 
cable, and two more 
stranding machines 
for 19 and 3 strands 
Which are obscured 
by one of the oper- 
ators. In thesame 
room are various 
winding machines 
and а taping 
machine, while a 
taper is about to be 
put down which 
will turn out 40 
miles per dayof the 
smaller sizes of 


ing machines for all 
ordinary sizes of 
wire, with 16, 20 
and 24 spindles. 


These are practi- 


cally new, but al- 
most as many more 
are on order. 

We ought to 
mention that the 
testing room is re 
plete with the most 
modern instruments 
that Nalder Bros. 
and. others could 
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supply. Messrs. Rickard do not themselves manufacture the 


rubber which is required for these operations; however, none 


— Be 


COTTON BRAIDING MACHINES AT Messrs. RICKARD’S. 


but pure Para rubber is used, and the materials of which the 
vulcanising rubber is manufactured are mixed according to 
their own specifications and recipes. All subsequent opera- 
tions, including the vulcanising of the rubber, are carried on 
upon the premises—whicb, judging by the present rate of 
growth of the business, will soon have to be largely 
extended. Agencies are already established at London, 
Manchester, Bradford, Glasgow, and Dablin, and others will 
be added a8 opportunity arises. 

Mr. Douglas Rickard (the sole proprietor) is to be con- 
gratulated upon the bright prospects b2fore him, and upon 
the rapidly increasing demand for his goods, due to his 
energy and up-to-date methods, ably seconded by a thoroughly 
efficient staff. 


" STELLITE" WORKS, ASTON, BIRMINGHAM 
(THE BRITISH ELECTRIC WORKS COM- 
PANY, LIMITED). 


Ir the cycle boom was not an unm'xed blessing, it at least 
familiarised the workman with automatic machinery and 
tools and opened the eyes of his employer to the fact that for 
the profitab'e manufacturer of small 
accessories their adoption was a necessity. 
It is little more than a year ago that 
the British Electric Works Company was 
formed to take over certain works at 
Birmingham as they stood, and now 
instead of cycle parts the greater portion 
of the works is devoted to electrical fit- 
tings, although cycle components and 
other. items, notably, Vickers-Maxim shells 
for the British Government, have a place. 
The works, which we illustrate from 
ары, have a frontage to Chester 
oad of 290 feet, the front being mainly ` 
occupied by the offices, packing, and model 
rooms, while the four branch buildingr, 
each about 200 feet in length, are 
occupied by the factory proper, con- 
Bisting of 12 shops; the space between 
the two centre blocks is roofed over and 
affords ample storage. | | 
Oatside the works proper are the brass foundry (an iron 
foundry is being added ), the Dowson gas producer, and the power 
house. In the power house there are four Crossley gas engines 


developing about 350 mP. These drive by belting three 
Crompton dynamos, two of 340 amperes and one of 600 
„оз ae amperes, and one General Electric 
dynamo (600 amperes) running at 110 
volts. The switchboard is conveniently 
arranged for distributing, and a glance at 
the ammeter shows how carefully the work 
in the various shops has been ош, 
the variation in the readings being very 
small. A 4 нр. motor-driven fan drives air 
through the factory; the air is cooled by 
water spray in summer, and warmed in 
winter. 

To describe each individual shop would 
be to quote a catalogue of machine tools. 
Suffi xe it to say, that the best Continental 
and American practice is adopted. Inthe 
shop we illustrate, the tools are arranged 
in echelon to allow of a longer feed with- 
out waste of space by the rod or tube feed- 
ing in from behind the preceding machine, 

In only a few cases are separate motors 
used. The power required by individual 
machines being small, it has been found 
more economical to have a single 25 H P. 
motor driving lines of shafting, but where 
heavier work is in hand, a separate motor 
of requisite power is employed for each 
machine. A range of Swiss machines 
turning out small brass work is а case 
in point, each machine taking, we 

should say, less than 1 H.. The motors are principally 
Crompton and General E'ectric, although other makes are 
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in use. In the polishing room small Crompton motors are 
fitted with a long shaft, on each end of which а grinding 
wheel or polishing bob is fitted. 


Gas ENGINES AND DYNAMOS AT 1HE * STELLITE" WORKS. 


When describing some of the products of this firm some 


few months ago, we referred to their claim that everything 
was made in their own worke, of British material, and by 
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British labour. Where do you get your porcelain ?" we 
asked. “Atour own works at Hanley,” was the reply. This 
x an advantage te which few, if any, fittings makers could lay 
olim. | | 
The firm does a considerable amount of other work, but our 
interest goes no further than the electrical fittings, and for 
the manufaoture of these we can only say that the place 
appears to be admirably adapted in every way. 


Electric Light Wires and Dust.—Mr. A. A. Campbell 
Swinton recently wrote to Nature as follows :—'*I believe that 
the collection of dust upon electric light wires and fittings is 
generally attributed to air currente, due to thermal causes, 
the same thing occurring, to some extent, with hot-water 
pipes. Recent experience has, however, convinced me that 


cumstances, Of course, when the switches are on, all the 
cords are under similar conditions, one apnductor in each 
being nearly at 200 volta above earth, and the other at about 
earth potential. No doubt it is when the switch is off, in 
the case where it is in the negative conductor, that the accu- 
mulation of dust takes place. Having regard to the com- 
parative lowness of the 200 volta potential, from an 
electrostatic point of view, the rate at which the dust 
accumulates on the cords is most surprising, and this is my 
reason for thinking it worth while bringing the matter to 
notice." | 


icm 


A Solder for Aluminium.—* Many mechanics find it 
difficult," says the Practical Engineer, “to solder alumininm 
satisfactorily, either to itself or to other metals. A United 
States patent for a solder for this purpose was recently 
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ONE OF THE MACHINE SHoPs, ' STELLITE" WORKS, 


in the case of ele:tric light conductors, electrostatic attrac- 
tion is really the chief factor, particularly where the supply 
is at 200 volts from the street mains. In my office here [ 
have several electric light cords strung across the ceiling. 
They are all exactly similar and under the same conditions, 
except that some of them have the switch in the negative and 
some in the positive conductor. The former gather dust to 
an extraordinary degree, and now, after a few months’ use, 
have become qaite an eyesore. The latter are practically as 
clean as when first put up. As is well known, the negative 
conductor of a street supply tends always to earth itself, and, 
as a matter of fact, in my case I find that the negative of 
my supply from the Westminster Oompany is almost at earth 
potential. The positive, on the other hand, is nearly 200 
volts above the potential of the earth. In this lies obviously 
the cause of the phenomenon. The wires which have the 
switch in the negative are nearly at 200 volts potential above 
the earth whenever the switch is off, while those which have 
the switoh in the positive are at zero potential in these cir- 


issued to Charles B. Thwing, of Galesburg, Ill. It is thus 
described in the specification by the inventor :—‘It is 
very desirable that а solder for aluminium should melt at 
a low temperature, should adhere readily and permanently 
to the aluminium, and form a srhooth, white surface, 
which will not discolour or disintegrate when exposed to 
water or to air containing moisture. I have found that 
an alloy of tin, zinc, and bismutb, and particularly one in 
which the tin is in exoess of the other metals, meets these 
requirements in a very high degree. I prefer to use 80 
per cent. or less of zinc, 5 per oent. or less of bismuth, 
and 65 per cent. or more of tin. I do nct, however, limit 
myself to these proportions, as other proportions may be 
employed. My solder works well on brass, copper, nickel, 
iron and other metals, with zino chloride as a flux. My 
solder is made, preferably, by melting the ingredients 
together in the desired proportions, and it may bs applied 
to the metals to be joined in any known or preferred 


Vol. 46. No. 1,173, May 18, 1900.] 


THE ELECTRICAL REVIEW. 


841 


CONTRACTS OPEN. 


(Contiuued from page 832.) 


Brad ford.— May 81st. The Corporation wants tenders 
for a coal - oonvey ing apparatus and hoppere, also ash-conveying 
apparatus at the electricity works. See Official Notices” to-day. 


Bridgwater.—June 7th. The Council wants tenders for 
the supply of boiler houre plant, engine house plant, dynamos, 
pamps, switchboard, mains, lamp-poste, accumulators, meters, crane, 

4 for electricity supply. See Official Notices May 11th. 

Brussels. — September 19th. The Council of St. Jillee, 
lez Bruxelles, invites tenders for the installation and the commence- 
ment of supply upon a part of its territory. Conditions and plan 
for three francs at the ссе, No. 14, Parvis Bt. Jilles, St. Jilles. 


Crewe.—May 26th. The Council wants tenders for the 
supply and laying of about 25,000 yards of three-core cable, and 
5CO lampholders and reficctors for adapting the existing lamp-poate 
for electric lighting. See " Official Notices" May 11th. 

Crewe.—June 11th. Tenders are wanted by the Cor- 
poration for the wiring of the municipal offices, market hall, and 
corn exchange, and for supplying lamps and fittings for electrically 
lighting (separa‘e quotations for arc and incandescent lighting) the 
same. Tenders to Town Clerk. | 


Devonport.—May 25th. The Corporation wants tenders 


for electric light and traction feeders, distributors, boxes, &o. Se 


" Official Notices " May 11th. 


Dundee.—May 22nd. The Town Council wants tenders 
for the supply of copper bonds for the city tramways. See “ Official 
Notices” May 11tb. | 

Dundee.— May 31st. The Council wants tenders for the 
overhead equipment of four tramway routes. See Official Notices 
to-day. Another notice invites tenders for coal and electricity 
meters. 


Datban.—Jane 29th. The Corporation wants tenders 


for overhead cqaipment for (a) about 16 miles of single track, 
including poles, overhead trolley wire, distribution boxes; (5) 22 


double-deck motor cars; (c) steam and electric generating plant, 


including three 250. Kw. generators, boilers, condensers, cooling 
towers, switchboard, &c. Bee Official Notices" to-day. 


Edinburgh.— May 21st. The City Counoil wants tenders 
for elevators and conveyors for coal and ashes at the McD. nald Road 
electricity atation. See Official Notices May 11th. 


Glasgow.— May 19th. The Corporation wants tenders 


for the supply for one year of indis-rubber covered and lead-covered - 


brarch cables; and carbons. Bee “Official Notices" May 4:h. 


Glasgow.— June 12th. The Corporation wants tenders 
for the supply of two sets of switchboards and instruments for 4,000 
amperes each, for the electricity department. See “Official Notices 
May lith. 

Great Yarmouth.—May 31st. The Electric Lighting 
Oommittee wants tenders for the supply of coals for the electric light 
station for a period of 6 or 12 months from June 1st next. 

Grimsby.—Jane Ist. The Corporation wants tenders 
for arc lamp-posts and brackets. See “ Official Notices” to-day. 
Another notice invites tenders fora number of electric meters. 


Hall.—May 24th. The Electric Lighting Committee 


is inviting tenders for a supply of best double-screened South York- 


shire hard steam coal to their 
November 30th. | 


Italy. — Joly 14th. The Municipal authorities of 
Maddalena (Sardegna), are шч projects and tenders until Jaly 
14th, for tbe electric lighting of the public streets of the town. 
Particalars may be obtained from, and 
sent to, Ц Municipio di Maddalena (Bardegna.) 


Lane Wonks, from June 1st to 


Leeds.— May 28th. Tenders are wanted for two or 


three 630-Kw. two-phase generators, and one or two sets of surface 
Mar 4. plant, for the electricity works. See Official Notices” 

London.—May 22nd. The Central Electric Supply Com- 
pany, Limited, invites tenders for (1) two 1, 200.1 n P. W engines 
and three-phase H.T. generators ( t-coupled); (2) six three-phase 
Н.Т. motors direct-coupled to L.T. continuous current generator ; (3) 
switchboards and connections. Specifications, &c., at the office of 
Prof. Kennedy. As to conditions and general see our 
" Official Notices " April 20th. | 


London.— June lst. The City Corporation Streets Com- 
mittee invite p for the bire of an electrically-driven duat 
cart. Bee " Official Notices” April 20th. 


Lendon.—The Postmaster-General invites applications for 
specifications for galvanised iron strand stay wire for telegraph 
Bee “О Notices " May 4th. | | 


London County Council .—June 16th. The Council 
invites tenders for an electric lighting and power installation (ex- 
cluding generating plant) telephones, fire alarms, &o., at the Horton 
Asylum, near Epsom. Sze "Official Notices" to-day. | 


Newcastle-on-Tyne.—June ist. The New Tramways 
Oommittee wants tenders for switchboards, underground feeders, and 


pumping apparatus. Bee “Official Notices” May 11th. 


emes and tenders are to be 


Partick.—June 8th. The Commissioners want tenders 
for a dust destructor with furnaces, faes, water-tube boilers, econo- 
ees fans, and forced draught appliances. Sse “Official Notices 
to-day. 


Rathmines.—May 21st, The Urban District Council 
invites tenders for the wiring of the out-houses at the rear of the 
Town Hall, the Fire Brigade Station, and the Pablic Library. 


Specifications, &о., from the Clerk of the Council, Town Hall. 


Russia.—The municipal authorities of Viadivostock are 
at present inviting proposals for the elcc:ric lighting of the town, and 
also for the construction and working of an electric tramway. 


South London.—Jane 2od. The South London Elec- 
tric Supply Oorporation wants tenders for the complete installation 
of 3,000 lights on the premises of 500 consumers in any part of the 
area of the company’s supply, and for the installation of two aro 
lights on the premises of any consumer in the same area. See 
" Official Notices to-day. 


Southampton. — May 28tb. The Corporation wants 
tenders for a water-tube boiler, with steam and other pipes, and 
шабу отон for the electricity works. See Official Notices 

y 11th. 


Spain.—Joly 7ch. The Secretary of State for Foreign 
Affairs has received a despatch from Her M»j:sty's Ambassador at 
Madrid, stating that tenders are invite 4 by the Spanish Government, 
to be received not later than July 7th next, for the concession for an 
electric tramway from the Paerta de Hierro (Madrid) to Aravaco and 
Pcsuelo. Some particulara may be examined on personal application 
at Mri Commercial Department of the Foreign Ofise between 11 a.m. 
and 5 p.m. 

Sutton Coldfield.—Jane 21st. The Corporation invites 
tenders for water-tube boilers and other steam plant, pipework, three 
steam dynamos and boosters; batteries, switchboard, overhead 
traveller, msins and conduits, arc lamps and posts, and station light- 
ing. Bee Official Notices” tc-day. — 


Tanat Valley.—June 5th. The directors of the Cam- 
brian Railways Company ars prepared to receive tenders for the con- 
struction cf a light railway, about 15 miles long, 4 feet 84 inches 
gauge, ccmmencing by a junction with the branch of the Oambrian 
railways at Port-y-waen, in the county of Balop, and terminating at 


Lian ‚ in the county of Montgomery. Plans, specification, and 
quan ties obtained, on payment of £1 1s., at the office of Mr. A. J. 

in, engineer to the t Valley Light Railway Company, Oswald 
Road, Oswestry. 


Tunbridge Wells.—The Corporation wants tenders for 
a number of Shallenberger (Westinghouse) 1897 pattern ampere- 
hour meters. Sze “ Official Notices” May 4th. 


, Walthamstow.—May 29th. The District Council wants 
tenders for arc lamps, posts, accessories, and glow lamps on existing 
gas standards. Bee "Official Notices” May 11th. - 


Worksop.— May 28rd. The District Council wants tenders 
for steam dynamos, balancers, booatere, and motors; Lancashire 
boilers; pipes, economiser, condenser, and feed pumps; switchboard ; 
accamulators; cables, joint boxes, arc lamps and posts; overhead 


traveller for electricity works. Bee “Ofcial Notices" May 4th. 


OLOSED. - 


Bermondsey.—The Vestry has accepted the lowest 
tender submitted for the erection of a chimney shaft in connection 
with the electric lighting and dust destructor works at £2,581. 


Birkenhead.—The Corporation has accepted the follow- 
ing tenders for plant for the Oraven Street 8 station :— 
Boilers, econo ‚ and mechanical stokers, ets. Tetlow Bros.; 
steam dynamos, Siemens Bros. & Oo.; condensing plant, re-cooling 
tower, and feed pumps, Klein Engineering Oompany; accumulator 
batteries and booster, E. P. S. Oo.; overhead travelling crane, Marshal], : 
Fleming & Jack. | | 


City of Adelaide, Australia.—The Electric Lighting 
and Traction Company of Australis, Limited, have placed the order - 
for the electrical generating plant for the above city with Messrs, 
D. Bruce Peebles & Co. 


Keighley.—Mr. J. M. Smythe, the borough electrical 
engineer, informs us, with reference to a statement made on page 

of our last issue, that no tender for constructional steel work has 
yet been accepted by the Oouncil. The name mentioned was 
recommended, but for oertain reasons the recommendation was 
withdrawn. 


London.—The Shoreditch Vestry on Tuesday considered 
the following tenders for the supply of cable :— 


Siemens Bros. & Co. .. ws S a, 5 .. £655 2 8 
Henley’s Telegraph Works Company .. - is .. 634 0 0 
Glover & o. t ES we wd ы» 598 5 10 
British Insulated Wire Company (accepted) .. 683 14 8 


The Vestry also had under consideration the undernoted tenders for 
the supply of feeder panels for the switchbcard: — 


The Electric Construction Company (accepted) 5 .. £455 
Veritys, Limited aa A iis 25 . ux e 

Evered & Co. .. “з M vs "T ee Sa v» 
General Electric Company .. de e АР gs du 401 


ecoococcocooo 
ecooocoo 


Crompton & Co. . oe А 565 
Nalder Bros. & Cam eee А а аа x са ба 576 
Brush Electrical Engineering Company T > is 715 
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Norwich.—The Town Council has accepted the tender 
of Mens. G М. O. Mann & Oo, of Norwich, to supply the electric 
installation at the Technical Institute for £575. 


Sheffield.—The City Council has accepted the tender of 
Mesrs. John Brown & Oo., Limited, Atlas Works, Sheffield, to supply 
and erect three marine boilers of the type already supplied, for the 
sum of £8,550 for the three boilers, the first boiler to be delivered 
and completed within six and a half months from date of order, and 
the second and third boilers to be completed six months later. The 
boilers will be fitted with Mesars. Bennis's mechanical stokers at a 
farther cost of £100 each boiler. They are for the electricity works. 


Whitechapel.—The District Board has accepted the 
tender of Mr. William Griffiths for the construction of the first por- 
tion of the electrical power house for the sum of £15,774. ` 

Wolverhampton.—The Town Council has accepted the 


tender of the Bedford Engineering Oompany for the su and 
erection of a 20-ton overhead crane at the electric light works. 


FORTHCOMING EVENTS. 


Friday, May 18th.—At 8 p.m. The Institution cf Junior Engineers. 
Meeting at Westminster Palace Hotel. Paper оп “А 
Short Review of the Motor Car Industry,“ by Basil Н. 
Joy and Charles H. Rush. 
At 9 p.m.— Royal Institution. 
by Prof. J. A. Ewing. 
Saturday, May 19th.—At 7.30 p.m. Marchester Society of Junior 
Electrical Engineers. Meeting at Engineering La- 
boratories, Whitworth Street, Manchester. Paper by 


“The Structure of Metals,” 


T. E. Herbert, on “ The Application of Accumulators to 


Telegraphy and Telephony.“ 
Institution of Electrical Engineers.—Studente’ Visit to the 

India-Rabber, Gutta-Parcha, and Telegraph Works, 
Sil vertown. 

Monday, May 21st.—At 8 p.m. Society of Arts. (Cantor Lecture.) 
Prof. Vivian B. Lewis on “The Incandescent Gas 
Mantle and its Use.” (Lecture III) 

Wednesday, May 23rd.—At 730 p.m. Institution of Electrical 
Engineers. Students’ Meeting. Paper on " Dynamo 
Design and Construction,” by Mr. В. Waite, student. 

Thursday, May 24tb.—At 8 p.m. The Institution of Electrical 
Engineers. Annual General Meeting at the Bociety of 
Arte, Jobn Street, W.O., for members, associate memberr, 
and associates only, to receive the annual report of the 
Council, and statement of accounts and balance sheet 
for year ending December 31s*, 1899. | 

Friday, May 25th.—At ő p.m. Physical Society meeting at the rooms 
of the Ohemical Society. Agenda:—(1) Experiments 
illustrating the Aberration called Ooma, by Prof. 8. P. 
Thompson, F.R.8.; (2) “ Notes on the Measurement of 
some Standard Resistances,” by Mr. R. T. Glessbrook, 
F. RS.; (3) "On the Strength of Ductile Materiale 
under Combined Stresses, by Mr. J. J. Guest. 


NOTES. 


Science in Relation to Art and Industry.—At the 
annual banquet of the Royal Academy on Saturday evening, 
Sir Norman Lockyer’s name was coupled with science in the 


toast оѓ Literature and Science.” Sir Norman Lockyer 


replied on behalf of “ Science," and concluded his speech as 
follows :—'* We are in the face of a struggle for existence iu 
which we know full well that only the fittest will survive. 
How are we going to carry on the struggle ? What are our 
weapons? Our first line of defence in this direction can 
only consist of our universities and our teaching oentres. 
Have we enough of them? We know already that we 
have not enough of them, because we have already lost 
several important engagements in these industrial battles. 
Are there no means by which we can judge of their 
sufficiency? In relation to non-peaceful international 
struggles, in which also defeat has to be guarded against, 
a clear and universally approved policy has been enun- 
ciated ; this is, that the future of our Empire—an Empire 
the real unity and strength of which are developing under 
our eyes at this moment—can be secured if we see to it 
that our first line of defence, our fleet, shall be equal in 
strength to the fleets of two other possibly contending 
powers, The second answer then, I think, is that this 
principle should be applied to our firat line of defence in 


there is a good deal of electricity in the air in 


those industrial conflicts, the results of which are much more 
enduring. Do our teaching and research centres at present 
outnumber in the same proportion, as do our ships, those 
of any two nations whieh are actually contending with us 
in peaceful enterprise? And, also, are they equally efficient 
in every respect ? I believe—and I know that this view is 
held by many representative men of science—that antil our 
universities, our science schools, our art schools, and our 
technical institutions bear the same relation, both in 
number and efficiency, to those of other nations as do our 
battleships, cruisers, and small craft, we shall not be 
justified in regarding the future of the Empire with that 
freedom from care which is the attribute of a strong man 
armed.” The full report of the speech appeared in last 
week's Nature. 


Municipal Excitation.— According to the Western Mail 
regard to the 
management of the electrical supply at Cardiff. There is 
an Electric Lighting Committee and an Electric Tramways 
Committee, and the friction between the two produces 
another supply of electricity for which no suitable use has 
yet been found. Evidently, to vitreous and resinous eleo- 
tricity, we must now add acrimonious electricity. 


High Speed Railways. — Whatever may be the Parlia- 
mentary fate of the high speed electric railway between 
Manchester and Liverpool, no one could deny that the 
designer of the system has displayed remarkable pertinacity. 
We hold it to be no small achievement to convince a body 
of North Oountry business men that the proposals possess 
some possibilities. That the scheme has met with pretty wide 
аосе and strong support is shown by the evidence 
recently tendered before the Parliamentary Committee. 
From an electrical point of view, the scheme 18 one of pro- 
digious interest; and Mr. Behr, who has so earnestly and 
persistently pleaded the cause of the monorail system for 
many years past, deserves success. The experience gained 
at the Brussels Exhibition probably justifies the view that 
it will be possible to attain a speed of 120 miles per hour 
with a single car, but there are many considerations 
besides those of mere speed to bear in mind. The 
system is designed for the operation of single cars 
at intervals of every 10 minutes, bat though, in this respect, 
it bears some slight resemblance to a tramway, there is the 
important difference, that while the tramcar obtains what 
we may term the intermediate passenger, only throagh 
passengers are to be carried on the Liverpool and Manchester 
railway. In fact, the relies on merely et 


кг at an abnormal speed between покро 
cheater; there being no goods traffic, and по local ser- 
vice. The ordinary railway man would prognosticate failure 
from this very fact; but the moters of the eleotrio line 
hold this to be a strong point in their favour. In many respects 
we should be delighted to see the scheme of the Manchester 
and Liverpool Railway carried through, but we cannot close 
our eyes to the fact that the competition with the already 
existing lines will be somewhat severe; probably for that 
reason the experiment will be interesting. At the same 
time there are three railway systems running between 
Liverpool and Manchester, each of which strives to give а 
service which is remarkable for its efficiency and punctuality. 
The schedule time for the express service is usually 40 
minutes; but we believe that the Lancashire and Yorkshire, 
with their new type of locomotive, have contrived to reduce 
even this; and it is highly probable that some still higher 
speeds could be effected if it were thought desirable. 


Fire.—Oa Thursday morning а fire broke out in the sub- 
way of the Oentral London Railway, bat the damage appears 
to have been confined to carpenters’ tools, benches, &c., and 
to the subway works generally, and did not in any way affect 
the railway. 


Appointments Vacant.—An assistant superintendent is 
wanted for the Indian 1 Department, at R- 3, 600 в 
ear. A headmaster is wanted for the Government of India 
ndustrial School, at Lucknow, at 300 rupees per month. 
See our “ Official Notices " to-day. 
The Southport Corporation wants a tramways manager 4 
£150 per annum. See “ Official Notices’ to-day. 
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Narrow Escape of the Paris Exposition !—Aoccording 
to the Paris edition of the New York Herald, a short time 
ago “the Galerie де l’ Electricité in the Champ de Mars was 
the scene of an outrage which might have most serious 
consequences. The engineers on duty at the large dynamo 
belonging to the Labmeyer Company discove that 
someone had ihtroduced a large handful of gravel into one of 
the lubricators. This led to the firing of the bearings. This 
was fortunately noticed in time, otherwise the machine, 
which develops 1,500 H P. and weighs 360 tons, might have 
exploded.” A shocking mental picture of immense volts 
and foot-pounds flying about the “galerie” arises before us 
as we read; no wonder the Sublime Porte objects to the 
importation of explosive dynamos, with bearings which may 
be к by апу spiteful young Turk with a handfal of 
gravel ! 


Congresses at Paris.—The Scientific American says 
that among the numerous congresses which are to be he 
this year in Paris in connection with the Exposition, the 
NIME list will, no doubt, be found convenient for 

erence :— . 


Automobiles. 


„ 16—18. Bteam нш; Surveillance and Security. 
н 19—25 Applied Mechanios. 
„ 23—28. Photography. 
" 03—81. А plied Chemistry. 
„ 27— Ang. 1. Blactricity as applied to Medicine; Radio- 
graphy, &c 
Aug. 6—11. Ohe e 
„ 6—11. теша, Commercial, and Industrial Educa- 
on. 
„ 6—11 Mathematics. 
„ 6—I11, Phyaics. 
» 18—25. Electricity 
3— 6. Gas. 
» 20— 39. Railroads. 


High Voltage Transmission Leakage.— The Electrical 
World abstracts a paper read before the Chicago Electrical 
Association by Mr. Badd Frankenfeld, pointing out that 
while mathematical analysis shows that the three-phase 
system of electric power transmission is the most economical, 

is does not. hold when the working limit of voltage is 
approached. “The two-phase, four-wire system with inter- 
connected apparatus has six leakage pathe—two at the limit 
of pressures and four at 71 рег cent. of this pressure; the 
three-phase system has three leakage paths, each at the limit 
of pressure ; the two-phase, four-wire system with indepen- 
dent circuits has only two leakage paths, both at the limit of 
voltage, while the single-phase system has but one path, at 
the limit of voltage. Considering the above systems from 
this standpoint, the single-phase has the greatest advantage, 
the two-phase system with independent circuits coming next, 
and for the third place there is bat little difference between 
the three-phase and two-phase interoonnected systems.” 


The Volta Centenary.—We have recently received the 
full report of the proceedings at Como last September in 
commemoration of the centenary of Volta and the discovery 
of the pile. We have already printed full ab;tracta or 
translations of some of the more important papers, 


rticularly Prof. Righi's address on the life of Volta and 


note on the theory of the pile. Several other papers 
were of very great interest, and, in icular, one by 
Prof. S. P. Thompson on “Magnetic Images and their 
Application to the Theory of Motors with Rotating Fields,” 


and an addrees by Prof. A. Volta on the proposed publication . 
Volta'g 


of the collected works of his distinguished ancestor. 
connection with the Royal Society, and the fact that some of 
his earliest and most prominent discoveries were communicated 
to that body, should interest Englishmen in the scheme. 


Ballding Trades Gift—The special matinés at the 
Theatre Royal, to which we drew attention in our last issue, 
proved a great snocess, and was heartily supported; the net 
profit is estimated to be about £3,000, which will bə devoted 
to the formation of a maintenance fund. The executive 
desire to exprees their gratitude to the many artists and 
other helpers who were associated with the matinée, and 
especially to the director, Mr. Arthar Collins. 


Cheap Manufacture.—In a recent article on the modern 
machine ocours this 


even though the latter should be stamped in dies. The 
material cut away and wasted is of much 1евв%уа1пе than the 
cost of forging or of chucking each single piece." It is then 
stated that if the hollow-spindle method is not practicable, 
it is cheaper to saw off pieces from a bar with a power hack 
saw than it is to forge the pieces approximately to shape. 
Tis passage embodies the prevailing machine-shop idea of 
manufacture, an idea that rejects, or, rather, that never absorbs 
any notions so old-world as durability. It is cheaper to build 
up а door frame by putting the uprights against the top 
piece than it is to mortise the frame together, and it is 
cheaper to saw out curved pieces for furniture or carriages 
than to steam and bend a natural pole to shape in order to 
preserve the fibre continuity. By the narrowest of machine 
shop ideas a piece of machinery is simply a collection of 
wheels, spindles, bearings, and frames of a shape and dis- 
position according to a drawing, but from an engineer's 
point of view not a structure to bə proud of. The cutting 
of pieces from the solid bar is by no means always sound 
practice. Where the part cut out is for other reasons larger 
than mere strength would demand, it may be sound practice 
to cut such piece out of the solid, bat in other cases it is not 
good practice to carry out a system of manufacture that 
introduces a discontinuity of structure. The drop forgin 
is preferable to the machinery to shape out of the soli 
bar, jast as the crankshaft bent out of the round bar 
is sounder than the cranked shaft cut out of the 
solid. The enormous failure of locomotive cranked axles 
cut from the solid forging demonstrated that the random 
forging was essentially weak, and too frequently, in the piling 
of an iron shaft, little or no endeavour was made to во dispose 
the pieces as to bring about even an approximation to con- 
tinuity of fibre direction in the finished shaft. Where large 
numbers of pieces must be made alike and turned from the 
bar, it should not be impossible to forge such bara to 
approximate shape in a rolling mill—an operation that 
would be more rapid than drop forging, and thet would 
p'eserve some continuity of fibre. Tae rule of the machine 
shop has become supreme, and has resulted in accuracy of 
workmanship with materials not necessarily the beat for the 
end that the machine is intended to accomplish, bnt only 
best for the rapid production of the machine itself, irre- 
spective of any thought for its dnty. It is certain that the 
manufacturing method has become permanent, but it is not 
certain tbat ita present crade disregard of materials and 
principles will remain, as it is to-day, an embodiment of pure 
selfishness in respect of ease for the manufacturer only. 


Insurance ot Electricity Works.—The Shoreditch 
Vestry are issuing to the other London local authorities a 
circular letter inviting them to appoint two delegates to 
attend a conference at the Shoreditch Town Hall on June 
7th to consider the question of municipal insurance. The 
letter points ont that the Vestry | 


pay per 
unicipal insurances of local authorities 
in London must have reached an amount sufficiently large to warrant 
the establishment of some scheme for mutual insurance with every 
prospec: of success. The Oorporations of Glasgow and Nottingham 
obt in 1898 power to insure their own property 


question and the best means of carrying into effect some such scheme, 
either by establishing a central office for the purpose, or by asking 
the шо, Oounty Oouncil to undertake the administration of a 
common à 


Eastern Extension, Australasia and China Telegraph 
Company.—With a view to partly meeting the expenditure _ 
necessary in connection with the new Oape-Australian cable, 
the directors have decided “to issue to the shareholders the 
unissued balance of 50,000 ordinary shares at a premium of 
£3 per share, or at £13 each. 
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Personal.—Mr. W. J. Sowter, assistant electrical 
engineer at Ealing, has been appointed chief assistant 
engineer to Mr. Gilbert S, Ram, of the Coventry Electricity 
Supply Works. 

The Harrogate Town Council has raised the salary of the 
electrical engineer (Mr. Wilkingon) to £400 per annum. 

Mr. C. B. Holdsworth, chief clerk and accountant to the 
Bradford Corporation electric lighting орат has been 
appointed chief clerk and book-keeper at the lighting station 
of the Shoreditch Vestry. 

We note that Mr, L. J. B. Wall, of the firm of. Messrs. 
Splatt, Wall & Co., electrical engineers, West Australia, is at 

resent in this country on business connected with his firm’s 
interests. 


General Post Office.—Mr. J. W. Oarra has been ap- 
pointed a first class technical officer in the Engineer-in- 
Chiet’s office. 


Fire at the Paris Exhibition.—A fire broke out in the 
Exposition on Tuesday afternoon in the Chateau d'Eau, and 
the whole of the electrica] apparatus for the illumination of 
the fountains was destroyed. The official inquiry has 
shown that the fire was not brought abont by a short circuit, 
but probably by imprudence on the part of a workman. 
The repair work is being pushed forward by day and night, 
and may be completed within a fortnight. 


British Institution of Draughtsmen.—At the half- 
yearly meeting of the Council of this Institution, held in 

ondon on the 14th ult., it was decided to accept the resigna- 
tion of Mr. J. Gillaird, of London, as hon. secretary and 
treasurer, Mr. O. L. Groundwater, of Mauchester, and 
Mr. J. F. Wakeham, of Newcastle, were unanimously elected 
hon. secretary and hon. treasurer respectively in his place. 
The thanks of the members of the Institution are due to Mr. 
Gillaird for the very able and courteous manner in which he 
has discharged his duties. At the same meeting it was 
decided to alter the title of the society from “ British Asso- 
ciation of Draughtsmen to that of British Institution of 
Draughtsmen.” | | 


American Boiler Insurance.—The Hartford Boiler 
Insurance Company reports that in the past year over 
112,000 visits have been made by its inspectors, when 
221,706 boilers were examined, of which 85,804 were 
examined both internally and externally and 12,800 dan- 
gerous defects discovered, while 779 boilers were condemned. 
Nearly 5,000 defective pressure gauges were found, and 208 
boilers with no gauges at all. The company is evidently 
one of large size, and much more of a monopoly than an 
English company. Assuming merely one aca d thoroug 
inspection, there appear to be at least 90,000 boilers under 
ita charge. It seems likely, too, from the list of defects that 
its work is very arduous, and that it probably deals with 
boilers that are by no means so safe as the general ran of 
boilers under our English Sooieties. . 


100-Volt Are Lamp.—The Continental Electric Com- 


pany, of Boston, advertises an arc lamp taking a current of 
4'5 amperes, in which 100 volts are absorbed by the aro itself. 
It is said to give 40 per cent. more light than the enclosed 
aro at 80 volts per unit of power consumed, while the length 
of the aro is double that of the ordinary 50-volt lamp. These 
figures are said to be taken from experimenta made by a 
very high authority, whose name, however, is not disclosed. 
Nothing is said as to the extent of the gyratory action of 
the arc round the pointa of the carbon. 


A Century of Chemistry.—A course of lectures on 
“A Century of Chemistry at the Royal Institution,” is 
being delivered at the Royal Institution, by Prof. Dewar. 
In his first lecture Prof. Dewar said that the Institution's 
Bclentific history began with Sir Humphry Davy, and 
paid a high tribute to his, singular boldness and 
originality in devising experiments, though it had to be 
admitted that in his earlier days he did not always 
show corresponding caution in drawing conclusions 


‘that the 


from them. The Times account says that a crucial 
experiment of his regarding the nature of heat was exhibited. 
Heat was at that time regarded as an entity which entered 
into combination with matter, and certain phenomena were 
explained as being due to the liberation of the specific heat 
of bodies. By grinding схо рое of ice together in vacuo, 
Davy showed that they melted, although the specific heat of 
the water produced was greater than that of the ice, thus 
cetablishing the truth of his own view that heat was a mode 
of motion. He entered with great eagerness into the study 
of gases, to which the discoveries of Priestley and others had 
given prominence, and showed astonishing boldness, if not 
temerity, in finding out their physiological action by experi- 
ments on his own person. Thus, having demonstrated the 

roperties of nitrous oxide, now extensively used by dentista, 
be pushed his experiments with carbonic oxide во far as to pat 
his life in imminent peril. This curiosity was the more 
remarkable, because he had left on record a very disparaging 
estimate of physiology, the ultimate object of which he 
declared must for ever remain unattainable. The same con- 
tempt for danger was shown in his experiments upon chloride 
of nitrogen, which the loss of an eye, and almost of his life, 
did not deter him from resuming as soon аз he could return 
to work. Davy’s electrical work was next referred to, and 
some interesting pieces of his rudimentary apparatus were 
exhibited. The galvanometer had not then been invented, 
bat Davy detected exceedingly feeble currents by the aid of 
an instrument which the lecturer showed in operation, and 
which was in some respects equally efficient. He aleo re 
Davy's ingenious experiments in electrolysis with D vy's 
own apparatu: and showed how with very simple appliances 
he attacked problems and arrived at conclusions which sub- 
sequent research had only confirmed and amplified. 


An Electrolytic Interrupter for Weak Currents.— 
Rzewuski (nr. der Phy., p. 614, 1900) has discovered 
ehnelt interrupter can be made to work 
satisfactorily with 12 accumulators 128 directing a 
stream of dilute sulphuric acid against the active elec- 
trode. The accumulation of gas bubbles on the electrode 
is thus prevented, and a frequency of 450 breaks per seoond 
has been obtained. The dilute acid is introduced by a glass 
tube fitted to slide in the lid of the oell, so that the distance 
of the nozzle from the electrode can be varied. The glass 
tube is oonnected to a closed vessel containing the acid, 
from which it is forced by an air-ball. : 


Municipal Trading.—The following are the names of 

to join with a Committee of the House of Commons 

on this subject :—The Earl of Crewe, Viscount Hampden, 
Viscount Peel, Lord Windsor, and Lord Rothsohild. 


NEW COMPANIES REGISTERED. 


9 
machinists, electricians, rubber manufacturers and merchants, carriage 
builders, cycle manufacturers, &c. The first subscribers (each with 
one share) are: —W. H. Edwarde, 69, Leadenhall Street, E. O., clerk; 
A. Campion, 17, Philpot Lane, E.O., merchant; H. 5 


New Oxford Street, W. O., t; and Я 
Street, W. O., auditor. The number of directors is not to be less than 
two nor more than seven; the subscribers are to appoint the first; 
qualification, 1,000 shares; remuneration as fixed by the company. 


T. Coulthard & Co., Limited (65,885).—This company 
waa registered on May 8th, with a capital of £75,000 in £1 shares, to 
acquire the business carried on at Preston, as T. Ooult- 
hard & Co., and to carry on the business of spindle and ring makers, 
machinists, motor vehicle makers, boiler makers, iron and brass 
founders, tool makers, electrical and general engineers, machins 
makers, &o. The first subscribers (each with one share) are:—T. 
Coulthard, Cooper Road, Preston, engineer; J. Н. Toulmin, Oooper 
Road, Preston, engineer; T. Coulthard, jun., Oooper Road, Preston. 
engineer; A. Ooulthard, Sandgate, St. Anne’s-on-the-Bea, engineer; 
E. Leach, 262, St. Paul's Road, Preston, manager; Н. Bingham, 279, 
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New Hall Lane, Preston, traveller: and J. J. О. Fletcher, 18, Lark 
Avenue, Penwortham, cashier. Tue number of directors is not to be 
less than two nor more than seven. The first are the first three sub- 
scribers Ат ир 100: ртов A £50 each ere d 
moe rofits. egist ссе, Oooper orks 
Preston, Lancashire. Р ' 


Meldrum Brothers, Limited (65,918).—This company 
was on May 12th, with a capital of £125,000 in £1 shares, 
to acquire and take over as a going concern the business now carried 
on by J. J. Meldrum, T. F. Meldrum and J. W. Meldrum at Atlantic 
Works, City Road, Manchester, under the style of “ Meldram 
Brothers,” and to carry on the business of ironfounders, furnace 
manufacturers, mechanical and electrical engineers, makers of 
mechanical stokers, refuse destructors, steam jt apparatus and other 
engineering specialities, &c. The first subscribers (each with one 
share) are:—James J. Meldram, Atlantic Works, City Road, Man- 
chester, engineer; John W. Meldrum, Atlantic Works, Ойу Road, 
Manchester, engineer; Thomas F. Meldrum, Atlantic Works, City 
Road, Manchester, engineer; Wiliam K. Meldrum, Atlantic Wo:ks, 
City Road, Manchester, engineer; William Mortimer, 21, Olaremont 
Grove, Didsbury, Manchester, engineer; John P. Davies, 39, Albion 
Street, Old Trafford, Brooke Bar, Manchester, cashier; and Thomas 
Oollinge, 69, Stamford Street, Old Trafford, Manchester, cashier. The 
number cf directors is not to be less than three nor more than 10. 
The first are James J. Meldrum (chairman), Thomas F. Meldrum 
and John W. Meldrum; qualification, £500; remuneration, £1,500 
үш, divisible. Registered office, Atlantic Works, City Road, 

[- | LJ 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Scarborough Electric Supply Company, Limited 
(37,569) .— This company’s annual return was filed on March 16th, 
when the entire capital of £50,000 in 5,000 shares of £10 each had 
been taken up; £9 per sbare has been called up, resulting in the 
ке of £45,000, in addition to which £3 has been paid in advance 
0 e 


Oldham, Ashtop, and Hyde Electric Tramway Com- 
pany Limited (55,318).—This company’s annual return was filed on 
arch 26tb, when the entire capital of £80,000 in 4,000 ordinary 
rh 2900 preference shares оѓ £10 each had been taken up and paid 


Petteries Electric Traction Company, Limited 
(57,968).—This company’s annual return was filed on April 19th, 
when entire capital of £400,000 in 20,000 preference and 20,000 
ordinary sbares of £10 each, had been taken up. £10 hasbeen called 
up on each of 20,000 preference and 13,334 ordinary shares, resulting 
in the receipt of £333,340. £66,660 is considered as paid on the 
remaining ordinary shares. 


National Telephone Company, Limited (15,066).— 
This company's annual return was filed on April 12tb, when 15,000 
first preference, 16,000 second preference, 221,716 tbird preference, 
and 445,587 ordinary shares were taken up out of a nom capital of 
£6,000,000 in 15,000 first preference, and 15,000 second preference 
shares of £10 eacb, and 250,000 third preference, and $90,000 ordinary 
Phares of £5 each. All the first, second, and third preference, and 
490,000 ordinary sbares have been taken up, £10 has been called up 
on each of the first and second preference, and £5 on each of 221,716 
third preference, and 445,587 ordinary shares, resulting in the receipt 
of £3,636,516. £363,485 is considered as paid on 28,284 third pre- 
ference, and 44,413 ordinary shares. 


Charing Cross and Strand Electricity Corporation, 
Limited (29,122).—This company's annual return was filed on 
March 26th, when the entire capital of £350,000 in 70,000 shares of 
£5 each, had been taken up and paid in full. 


Amazon Telegraph Company, Limited (44,532).— 

company’s annual return was filed on March 19th, when the 

entire capital of £250,000, in 25,000 shares of £10 each, had been 
taken upand paid in fall. 


South London Electric Supply Corporation, Limited 
5 company's annual return was filed on March 30th, when 


the entire capital of £325,000, in 65,000 shares of £5 each, had been 
taken up. e fall amount has been called up on each share, re- 
sulting in the receipt of £324,780. £220 remains in arrears. 


Telegraph Construction and Maintenance Company, 
Limited (1,147 O.)—Thie company’s annual return was filed on 
March 21st, when the entire capital of £448,200 in £12 shares bad 


been taken up and paid in full. 


Direct Spanish Telegra Compan 
(6,732 0.)— oompany e annual a was Де A 
an 


Limited 


shares of £5 eacb; £5 has 
resulting in the receipt of £94,655. 


Norwich Electricity Company, Limited (80,694).— 
This company annual return was filed on April 4th, when the entire 
capital of £100,000 in 10,000 shares of £10 each had been taken up 
and paid in fall. 


London Electric Supply Corporation, Limited 
(24,959) .—This company’s annual return was filed on April 18th, 
when 111,000 ordinary and 49,840 preference shares were taken up 
out of a nominal capital of £850,000 in 200,000 ordinary shares of £3 
each and 50,000 preference shares of £5 each. The full amount has 
been called up on each share, resulting in the receipt of £582,200, 
in addition to which 23 740 has been paid on 1,950 forfeited shares. 


SUPPLY STATION ACCOUNTS. 


Тип accounts of the Oardiff Oorporation elec- 


Cardiff tricity undertaking for 1897 ard 1898 show a 
Corporation rather disappointing result, and it is to bs boped 
Electricity Њаё as Mr. Applebee has now been given a 
Accounts. more reasonably free hand in the management 


of the business, he may be able to show an 
improvement in the 1899 accounts when we come to deal with them. 
To summarise the position, it seems that a reduction in price for 
supply has been made when only a trivial profit resulted from the 
working of the undertaking. The eff.ct has been to increase the 
output by some 50,000 units, but the gross return from sale of current 
remains practically unaltered. Owing to the rising market for ccal, 
&c., the costs have not come down, so that the extra unita sold have 
cost proportionately the same per unit to produce. Coupled with 
this is the unavoidable increase in interest and sinking fund charger, 
30 that the result is a loss of about £1,000, of which £500 is attri- 
butable to extra gross cost of production for the same revente, 
and £500 (or the other half) is due to the extra interest payable on 
loans. 
GENERAL BbTATEMENT. 
1897. 1898. 


£62,440 £71,028 


Increase, 


Total capital expenditure 


Number of unita sold 4. . 957,193 405,284 48,041 
Maximum load in kilowatts 375 kw. 420 xw. 45 Kw. 
Gross revenue see £7,026 £7,056 230 

Gross profit e 0 o5 o. #2576 £1,944 — 2632 
Average price per unit sold — ... 464d. 410d.  -— ad. 


The revenue statement shows very clearly that an inopportune 
time has been chosen for reducing the price. The gross revenue 
from sale of current has increased by the remarkable figure of £5, 
but the price per unit has fallen by over a halfpenny, being nearly 
431. in 1897 and 40d. in 1898. 


REVENUN BTATRMENT. 


1 
Gross. 


Gross. Per unit. Per unit. Increase. 
Sale of current. £6909 4:644. £6,914 410d. — 54d. 
Meter rente T 117 084, 140 08d. ке 
Supply of lamps, &c, is oe "S 
Sundry fees, &c. .. Sod 2. 9 
Grossrevenue £7,026 472d. 27,056 4184. — 544d. 


The cost of production has slightly risen under the bead cf “ total 
costs,” owing to each item of rent, managament, and establishment 
charges having increased more rapidly than the output. Oil, waste,” 
has actually fallen even in the gross figure, while “ wages" remain- 
ing practically the same in the gross has dropped by over 31. per 
unit. It is not easy to see why the reduction of ‘09d. in works’ costs 
should be swamped by an increase of 13d. in the other items, thus 
giving an increase of ‘04d. per unit in the total costs for 1898 over 
1897. 

Оовт or Рворосттон. 


1897. 1808. 
Gross. Per unit. Gross. Per unit. 


Increase 
Coal —— £872 ‘59d. £1,100 65d.  4-:00d. 
Oil, waste, te 9 e . 
J, waste, water,andengine} 499 344. 482 20d. — 081. 
Salaries and wages incurred 
а 5 and distri- 1,696 1144. 1,706 1°0ld. — 13d. 
Repairs and mainte t 
buildings, enginea, bolora | 811 344 621 87d. +034. 
dynamos, &o. ` 
Works’ costs ... „, 43,578 2 414. £3909 9°324. — 09d. 
Rent, rates and taxes sie 80 05 1. 217 13d. +084. 
W and expenses, 
Meer, secretary, opka} 591 04 701 41d. +014. 
General establishment 
3 e sl 198 134. 247 *16d. +024 
Insurance 
Other expenses. jas 38 02d. +024 
Total coste eee £4,450 2 991. £6,112 3:034. -H 04d, 
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The profit statement shows that the rates are called upon to bear a 
little more than the extra interest charges. The rest of the deficit is 
lett over to be met next year (1699). 


PBorrr STATEMBNT. 


1897 1898. 
Interest on loans £1,667 £2,166 
Sinking fund for repayments .. 848 845 
Net profit carried forward . 61 —417 
is charged to rates S ow К — 650 
Gross profit ... .. £2,576 £1,944 


Тнв accounts of the electricity undertaking 


Brighton of the Brighton Oorporation show a change 
Corporation which is becoming more and more common ia 
Electricity the case of the older undertekings; a lessened 
Accounts. net prcfit, due to the tendency to reduce the 


prices charged from time to time on the one 
one hand and the upward movement in cost of fuel aud rates of 
wages on the other. In addition to these influences there is the 
liability towards special or exceptional outlays for heavy repairs. 
Thus during 1899 at Brighton there were several items of what may 
be termed extraordinary expenditure,” which bai to be met by the 
revenue account; such were alterations to buildings, £200; renewal 
of worn-out accumulators, £470; increased contribution in respect of 
collecting consumers’ accounts, £250. These, together with the 
increased cost of labour, have raised the total cost per unit sold 0°10d. 
above that of 1898. 


GENERAL STATEMENT. 


| 1898. 1899. Increase. 
Total capital expenditure .. £237,987 £290,980 £52,943 
Number of units sold .. 2,649,701 8 206,623 557,922 
Number of lamps connected ... oe see ies 
Gross revenue... .. . £42,136 £45,809 £3,673 
Groes profit es 05 0 o. £19,289 216,794 — £2,495 
Average price per unit old. 332d. 9:954. — 37d. 


It is interesting to compare the prices at which the units have been 
sold, as the logical conclusion of the Brighton scale" has only been 
reached in B-ighton. The figures are :— 


Patvata LiaHTING. · ` Ровшо LIianrma. 


Price p:runit "d. 144. 1d. Total. 7d. 13d. ld. Total. 

1898 „. 820,985 1,277,811 . 2,098,796 66,475 498,480 549,906 

1899 . . 976,339 2,769 1,624,981 2,604,089 61,152 541,482 602,584 
Units Units 


generated. sold. Public lamps. 


1898 ... 3, 242,017 2,648,701 257 arc lamps and 941 incandescents. 
1899 ... 3,815,743 3,206,083 257 arc lampe and 1,027 incandescents. 


The result of the reduction in price has been to cause a drop of over 
zd. in the revenue per unit. The receipts from “Supply of lamps, 
&oc., and attendances upon street lamps," amounted to £5,262 in 1899, 
and against this must be set a portion of wages, &c., in the costs 
and the whole of the last item put down as “Osher expenses 
(wiring &c).” 

Revenon STATEMENT. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase, 
Bale of current .. £36,663 3824. £89,861 2958. — 87d. 
Meter rents. 948 094. 1,122 094. эз 
40. dad Td ә 
ас, and attend’ 4,504 ча — 5,262 994. — 034. 
Sundry ae 5% д1 eee 64 
Gross revenue £42,136 3:82d. £45,809 — 3431. — 39d. 


aD 


We have already referred to the cause of the increase of pod. in 
the Coste." Оол], it will be noticed, has fallen, notwithstanding 
higher market rates, but, as in the case of many other stations, 
management and establishment charges tend upwards. 


Cost оғ Propvucrion. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase, 


Coal oo 0 „ . £7,104 64d. £8,331 62d. — 02d. 
Oil, , ’ . e 
il, waste, water,and engine) 952 094, 1,218 -09d, © 
Salaries and wages incurred 
in | eneration and distri-, 7,859 71d. 9,668 73d. T Od. 
u 
Repairs and maintenance of 4.549 84d. + lid. 


buildings, engines, boilers, 2,501 23d. 
dynamos, &c. 


Works’ costs ... 


„18,410 167d. £23,761 1:78d. +114. 


Moe ме a 1,2209 11d. 1,091 *08d. - (и 
salaries of managing Өз, 1,932 1843 2.619 20d. +01 
decora establishment 
charges, stationery and, 795  O7d. 1100 *08d, +04 
Other expe nace (TEE: &c.) 501 044. 441 *08d. — 01d. 
Total costs .. £21,847 207d. £29015 2°17d. + 104. 


The satisfactory character of the accounts can be shown by the 
fact that, although in the two years above dealt with the interest and 
sinking fund charges have increased by £2,847, the gross revense hu 
increased by £3,673, or by £826 faster than these charges. Thu, 
although the costs have risen by £6,168, the satisfactory balance 
of over £1,500 appears as net profit. 


Prorrr ВТАТЕМЫНТ. 


1898. 1899. 
Interest on loans .. : Б £5,844 £7,146 
Sinking fund for repayments .. 6,551 8, 
Net proflt carrled to reserve fund 
and credit of rates 2.864 1,849 
Net profit carried forward 4.027 d 
Gos profit e £19,289 616/79 
OITY NOTES. 


Calcutta Electric Supply Corporation. 


TBE annual general meeting of this company was held on Fridsy 
last at Cannon Street Hotel, Ool. A. J. Filgate, R. E., presiding. 
In moving tbe adoption of the report (which has already ap 

in the L Review), the Онлівмлм said that at the 
meeting they were able to announce that they had commenced the 
supply of electricity in Oalcutta in the previous month. Their pro 
gress at first was slow, owing to the difficulties they had experience 
in establishing a new industry in India. They could not get their 
mains laid so fast as they had intended owing to the difficalty : 
perienced in England, and they were not able to adhere to ther 
originalplans; they had to alter them by changing the routes, and 
by placing mains underground which were originally intended to be 
placed overhead. Anyone who had had anything to do with the 
supply of manufacturing materials during the last year would ander- 
stand how difficult it was to get work done in this conntry within 
reasonable time. They suffered more than orc; for the want d 
special materials, and their troubles were mach enhanced by the fact 
that such materials had to bs sent from England. Under such ar 
cumstances the progress they had made in supplying elrotridify in 
81 months was satisfactory and promised well for the fut At 


E 


е p4 


8 


the end of December the lamps and motors connected to the tem 


rogress since that date had been satisfactory, es on A 
mps and motors had increased to 13,412 lam 
connected to 193. The re told them that from the date d 


great demand for fans had sprung up, and they had sent osta oo: 
siderable number on their own account, the majority being ost 0 
They had a large number on order, : 
gested state of the market delayed deliveries. They were doi 
all they could to increase the supply. They had no desir to 
er to leave that basines to the 
themselves to sale of electricity, bat while the 
trade was unable to meet the demand they must contine to sip 
fans as fast as they could be obtained. The large,difference betrem 
the sales in the winter and sammer enced in English metre 
politan and provincial undertakings w d not be met with in Jodi 
of electricity in the summer months would equal, if n% 
ceed, that of the winter months. The chairman then refuel 


Th 
carry 
usual Trade form. The greater number of their conse! 
were located in сеске of the city. The 
station had been p ly finished for some time, and the boit 
had erected. Two steam dynamos of 180 m Р. and two of 082 
had also been set up. One of 360 = r. had been landed in Qa 


5 
Е 
5 
2 
Е 
| 
E 


а 
ate 


coupled to the кош Чою for electricity, made it 
before long they would have to enlarge the present station 
one in another locality as might be considered most convenient. 


had despatched gan con to look into the subject and TePo 55,000; 


4 
= 
Е 


board. Their о contract with Orompton & Oo. was 
they had spent £4,590 on site, and ordered additional mains, posh 


hb] к 
fit 


Satman, 


e ‘aed 


AN 


1 


y gear hand in adopting electricity, not only for traction purposes, 
Tot for every other purpose almost. The result of all their 


=T us fourth annual 
-presidency of Captain Francis Pavy. 
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and works to the value of £35,000. The company’s total commit- 
ment, including fans and motors, was about £108,000. As they con- 
templated further additional expenditure to deal with the enlarged 
area and to meet the demand, they were asking for the capital to be 
increased from £100,000 to £200,000 by the issue of 20,000 £5 shares. 
They would not issue that all at once, but from time to time under 
such circumstances as might appear desirable. The Government of 
Bengal had granted an extension of their license to 42 years. The 
company had commenced negotiations in some quarters with a view 
to extending the scope of its operations, and had deputed the engi- 
neer, already mentioned, to look into thcse matters on the spot. If 
there were various places outside Oalcutta which would allow the 
company to embark on schemes, they would be brought before the 
shareholders in due course before taking actua 


1 steps. : 
The adoption cf the report was seconded by Bir G. L. Molesworth, 


K. O. I. E, and carried unanimously. А 
Other resolations authorised the increase of capital, the re-election 


of Mr. Boulnois, M.P., as a director, the re-election of auditors, and 


a vote of thanks to the staff at Oalcutta. 


Isle of Man Tramways and Electric Power Company. 


Тнв annual report of the directors, with statement of accounts 
audited and reported upon by Messrs. W. Aldred, Bon & Oo, Man- 
chester, has bsen issued. The directors announce that Messrs. 
Turquand, Youngs & Оо. are preparing a statement of the company’s 
affairs. The directors recommend a reduction of the director: 

walification from £1,000 to £500 stock. Mr. J. A. Mylrea, late 

irector of Dambell’s Bank, and Mr. F. d. Oallow retire from the 
board by rotation, and Mr. Alexander Bruce, late manager of Dum- 
bell’s Bank, and Mr. J. D. late auditor of Dumbell's Bank, 
also retire. Messrs. Aldred cff-r themselves for re-election as 
auditors. Messrs. Aldred deal very fully with the position of the 
company. They urge the necessity of increased capital, and point 
out that, whereas there has been a capital expenditure on the general 
undertaking and the Laxey and Ramsey section of £518,C00, only 
£366,000 has been raised in debentures and share capital, leaving. a 
liability of £150,000 in respect of accounts owing, payable, and 
bank overdrafts. The general undertaking, oapital, and liabilities 
amount to £430,588 16s. 2d., including balance of profit and loss. 
‘The property and assets are valued at a like sum, including cash at 
banks and in hand £1,087. The revenue account shows an income 
for the year of £46,163. The nditure, including bank interest 
£2,365, amounts to £32,905, leaving a balance of £3,258, which, 
added to the amount from last year, makes £13,364. The debenture 


interest absorbs £6,500, leaving £6,864 balance of profit and Joss . 


account, out of which £5,662 10s. was paid as interim dividend in 

October last. The liabilities of the Laxey-Ramsey section are 

£140,122. The revenue account shows a balance to credit of £2,415, 

which, with the amount brought forward from last year, totals 

riy which is insufficient to meet the debenture interest of 
2 ү 


Hooper's Telegraph and India-Rubber Works, 
Limited. 


TI directors’ report for the year ending March 31st, 1900, to be pre- 
sented at the shareholders’ meeting on May 29tb, shows that after 
pryment of the dividends for the year en March 91st, 1899, the 
balance remaining to the credit of profit and loss account is £1,523 
Bs. 7d. Adding to this amount the balance of the trading account 
for the 12 months ending March 31st last, after placing £500 to the 
depreciation account, under Article 31, and adding interest on invest- 
ments, the credit balance is £2,648 13s. 8d. Interim dividends for 
six months have been paid last October, amounting to £675, and, 
after carrying an amount of £75 to income-tax and investment 
account reserve, it is HAY sig to pay further dividends amounting 
to £700 to the shareholders on the register on March 31st, 1900, 
making 5 per cent. on the preference shares, and 10 per cent. on the 
ordinary shares for the whole year, leaving a balance of «1,198 
13s. 8d. to be carried forward. 


New General Traction Company. 


general meeting of the shareholders of this com 
y was held on Wednesday at the Oannon Street Hotel, under the 


The Cuamaan, in proposing the adoption of the report, said that 
four в або the company was а very small concern, certainly вв 
т ed capital, for it onl £50,000 of preference capital, and 
the item that appeared the accounts for goodwill. He was 
approached at the time because the quantity of work in hand required 
farther capital, and believing it to be an extremely good business, he 
and some of his friends joined it, and as they saw during the period that 
they-bad been connected with it, they had been enabled to put in an 
additional £200,000, and more would be required before they finished 
their works that they had in band, and reaped the benefit of what they 
bad been doing. He had no reason to feel disappointed in theoutcome. 
He thought they might be said to have done very well during that 
period, and he hoped they might be able to do well in the future. It 
would be a very easy matter to go into the question of electrical 
traction, and to show how backward we in this country were in com- 


реке with other countries, but that would be wasting their time 
N r it i 


was patent to everyone that Great Britain was very much 


shown in the report and balance-sheet, which he thought every share- 
holder should be satisfied with. They would see that after deducting 
£6,116, the amount of the general de Fonsi salaries, &c., they were 
left for the year with £76,299. To that they must add £6,212, brought 
forward from last year, and the total amount at their disposal was 
£82,512, Daring the year they had raised £100,000 additional preference 
capital which brought that capital up to £250,000. That was raised at a 
cost of £281, which, he thought, spoke for itself as being a very small 
sam to spend in raising that amount of money. They had written 
eff that sum, which left them £82,230 to deal with. £13,487 had 
been paid as the preference dividend, and they had decided to put 
£10,769 against good will. That was always a dissgreeable item in 
any balance-sheet, and personally he would be very glad to see it 
wiped out altogether. When the company took over the business of 
the old company, there was an item of £2,230 standing against profit 
а balance-sheet, and therefore they had added that to the 
£10,000 put aside for goodwill. They had charged the year’s revenue 
with £942, the difference in the price of Oonsols that they were 
obliged to lodge as caution money in connection with one of their 
Acts. They had commenced a reserve fund, to which they 
had pacs £20,000, and that left them with £37,030 to 
start the new years account with. The figures in the balance- 
sheet were all based upon taking the tramway shares in which thoy 
were interested at par. They had £100,000 in the Ooventry Electric 
Tramway Oompany, £165,000 in the Norwich Electric Tramway, 
£21,000 in the Douglas Southern Electric Tramways, £1,973 ina 
light railway syndicate, and £76,000 in the Philadelphia, Morton, 
and Swathmore Street Railway. The Ooventry Tramways were 
р by the Board of Trade, and opened last January, and, there- 
ore, it was too early to state with any accuracy what would be the 
result of the working of it, but he could tell them that it was going 
on fairly well. As regarded Norwich, they were coming to a close in 
that matter. The line was completed, and he hoped that within the 
next three weeks or a month they would be asking the Board of 
Trade to go down and pass the works, and that in about six weeks 
they would be running. Douglas was а pleasure tramway, and open 
during the summer months, and that paid very well. It had been 
working for two years, and last yesr it did very well indeed. 
The light railway syndicate was some concessions which 
they had for light railways, which ы А-и аг in the long ran would 
turn out to their advantage. The P phis, 
more street railway was a linein the neighbourhood of Philadelphia, 
and two of their directors had had an opportunity of seeing what it 
was like. Mr. Hopkins, their managing director, had only jast 
returned from the States, and he was of opinion, in which he (the 
chairman) joined, that that railway was one of their most valuable 
assets. As to the future, they had had а good deal of business sub- 
mitted to them, and some of it had given them a good deal of 
anxiety, and the more experience he had in dealing with public 
bodies in England the more һе realised the difficulties of coming to 
a satisfactory arrangement with them. People got itinto their heads 
that the best thing for a town was to run its own tramways, bat he 
thought there would always be plenty of work for such a company as 


Baron ENA B. D'ERLAWGER seconded the resolution, and after 
some discussion the report was adopted. 

A resolution was also carried making the remuneration of the 
chairman £400 a year, and cf the directors £200 per annum each, 
such remuneration to date from the incorporation of the company. 


Mix & Genest, Limited, of Berlin. 


We аге informed that the eleventh general meeting of shareholders 
of this company was held last Saturday, when the direc‘ors submitted 
a most satisfactory report. The balance-sheet shows a gross profit of 
£30,090, which, after making provision for depreciation on plant, 
tools, and buildings, to the extent of about £11,800, leaves a net 
profit of £18,290. The shareholders receive a dividend of 12 per 
dent., £1,000 go to a reserve, which now stands at £36,000, directors 
fees and gratifications to managers and engineers absorb £4,300, and 
£800 are given to their workmen’s sick fund, while £432 are carried 
forward to the new account. 

In their report the directors ure able to state a progressive develop- 
ment, mainly due to the large extension of the telephone system 
Germany, which brought also during the last year to them important 
orders for multiple switchboa*ds, telephone instramente, &., and 
which requirements of the German Government, they prognosticate 
to be still larger in the future on account of the adoption of the metallic 
circuit system. A further impetus has been given to the telephone 
industry by the German Ganeral Post Office allowing subscribers’ 
private installations to be connected to the Government telephone 
system, free of charge, the only stipulation being that the instruments 
used on such private installations shosld be equal in quality to those 
used by the Government, and as the greater portion of the Govern- 
ment instruments are made and supplied by Mix & Genest, the sales 
to the trade have considerably increased. All departments are not 
only fally occupied for a long time, but the volume of business to be 
dealt with necessitated a farther extension of the factory which now 
employs 1,500 hands. 


Prospectus. 


Tux list closes to-day in the issue, at the price of £103 

cent., of £100,000 in 4 per cent. debenture stcck, guaranteed 
фу the Kensington and Knightsbridge Electric Lighting 
and the Notting Hill Electriu Lighting Oompany. The 
required for the construction and equipment of a new 
station for the supply of power jointly to both companies. 


0 
money is 
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Power is taken to issue a further £100,000 as and when required, to 
rank pari passu with the present issue, the stock being secured by a 
first mortgage on the freehold joint station in addition to the 
guarantee of the two companies. 


Stock Exchange Notices.—Applications have been made 
to appoint a special settling day in Nernst Blectric Light, Limited 
—25,000 vendors’ 7 per cent. cumulative preference shares of £1 
each, fully paid, Nos. 115,001 to 140,000, and to allow the following 
to be quoted in the Official List :—British Insulated Wire Company, 
Limited—Farther issue of 12,500 6 ver cent. cumulative preference 
shares of £5 each, fally paid, Nos. 27,501 to 40,000. 

Applications have been made to the Committee to appoint 
a special settling day in and to grant a quotation to Alliance 
Electrical Company, Limited, 7,000 5 per cent. cumulative 
preference shares of £10 each, fully paid, and Dorman, Long & Oo., 
Limited, provisional certificates for £400,000 4 cent. fl ent mort- 
gage perpetual debenture stock; and to allow the following security 
to be officially quoted :—New General Traction Oompany, Limited, 
further issue of 20,000 6 per cent. cumulative preference shares of 
£5 each, fully paid, Nos. 54,001 to 74,000. 


West India and Panama Telegraph Company, 
Limited.—The profit for the half-year.ended December 31st, 1899, 
being insufficient to provide the preference dividends, the directors 
have decided to withdraw the tum required from the reserve fund 
and recommend on thie occasion the payment of the usual dividends 
on the cumulative preference shares and 1e. per share on the ordinary 
shares. 


Dorman, Long & Co., Limited.—The directors have 
decided that an interim dividend of 5 per cont. shall be paid on 
June 8th to shareholders registered on the company's books on the 
23rd inst. 


Compagnie Générale de Traction, of Paris.— The 
increase of capital to 30,000,000 france by the issue ot 100,000 new 
shares of 100 francs each was sanctioned at an extraordinary meeting 
held on the 2nd inst. The right to subscribe 66,667 of these shares 
bas been ressrved for present shareholders, which is at the rate of 
one new share for three old shares, at a price of 230 francs per share. 
The payment of the 130 francs premium, and the first call of 
25 francs per share, equal to 155 francs per share, is due and payable 
atthe bankers of the company, Messrs. Henrotte Fils and Cie, 20, 
Rue Obauchat, Paris, on or before 25th inst. 


TRAFFIO RECEIPTS. 
Bl ] and Fi Tramroad 


eetwood he rece e for the week 
ng May 12th, 1900, were £881 18s. 10d.; receipts for corresponding 
period, 1899, £362 10s, 9d. 1 aggregate for half-year to date, £4,554 6з. 4d. 


e Bristol Tramways and Company, Limiteé.—The receipts for the 
piglets ending May lith, 1900, were 29,819 176 24.3 corresponding 
period, 1899, 22,868 28, 8d.; decrease, £15 бз, 1d. 


Tbe Clty and South London Railway Oempary.—The receipts for the week 
ending May 18th, 1800, were £1,380; ditto May 14th, 1899, £926; increase, 
£454. Total receipts for half-year, 1900, to date, £28,625; corresponding 

riod, 1899, £20,248; increase 49,852. Milles open May 18th, 1900, 83; 


ay 14th, 1899, Bà. 

r Oorporation Tramways.—The receipts tar the week ending 
May 12th. 1900, were 177 195 64.; May 184, 1699, £154 
10a. ; increase, £28 9s. Od. Total гесе! $0 date, 1900, 48 020 


pts 
period, 1899, £2,585 198, 114. ; increase, 2194 16s. 104d. 
; Car miles run, 1900, 4,984; 1899, 


The Dublin United Tramways Oompany.—The receipts for the week ending 
Friday, May llth, 1900, were as follows:-D. U. T. Co., horse cars 
#55 8з. 7d.; ditto, electric cars, 49,452 94. 7d.; D. 8. D. Oo., electric oars, 
#822 114. 6d.; total, £4,890 4s. 74.; corresponding week ye 
D. U. T. Oo., horse cars, £1,857 6s. Id.; electric oars, £1,180 188. 7d.; 
D. B. D. Oo., electric oars, £819 83. lid. ; £8,£07 83, 7d.; inorease 
#598 18. Od. ie do dato, 216.211 те. 6d.: aggregate to date lasi 
I 1 бз. 10d.; increase to date, £13,668 1s. 83. е mileage worked 


m electrically, 2 miles by horses, as against 18 miles electrice!! 
26 miles by borses, ton te corresponding period 194% year. a 


The Halifax “a poration Tramways. — The receipts for the week ending 
May 13th, 1900, were £684; week ending May 14th, 1899, 4481; 
increase, £203. Total receipts to date, 1900, £8,931; ditto. 1899, £2,657; 


increase, £1,274. Number of oars, 1900, 98; 1899, 15. Miles of track n 
1900, 13; 1809,68 » 45; , open, 


The Liverpool Overhead Railway Compan Inos receipts for the week ending 
123 18th, 1900, amonnted to M16: corresponding week last vaar, 


1.289: inerease. £77. Total trafücs from January Ist to date, £26,753; 
corresponding period 1899, £25,628; increase, 21,194, Miles open, 6 57 chains. 
The South Btaffordshire Tramways Company.—The receipts for the week 
ending May 11th, 1900, were £680 4s. 84.; May 12th, 1899, 2625 4s, 10d. 
Aggregate receipts for 19 weeks, £12,278 1&.; last year, £11,720 103. 


STOCKS AND SHARES. 


Wednesday Evening. 
AFTER their flatness of last week the S:ock Exchange markets have 


shown a reviving tendency, the easier conditions of Lombard Street, 
and the better news from the front, combining to put a little more 
brightness into the speculative departments, and through them into 
the investment sections of the House. Various reports as to trouble 


ar 


which was likely to occur in the ranks of members of the Stock Er- 
change have acted asa barrier to anything like animstion in the 
investment markets, and the end of a nineteen-day is usually a very 
nerveless affair. Bat the outlook for the moment is considerably 
brighter, and with a continuance of satisfactory intelligence from the 
seat of war, we may fairly expect prices to gradually improve. 
There are now to be found many second-class securities in the elec- 
trical and kindred markets which have been undaly depreesed in con- 
sequence of the stringency of the Money Market, aud which would 
doubtless be standing at higher values were not loanable capital so 
expensive. Asan instance, we may mention Oallender's Cable Pre- 


. ference, upon which a good rate of interest can be obtained, with the 


advantage of a free market being always maintained in the shares. 
Of another, and а more specalative description, we may mention 
National Telephone third Preference, which can now be bought to 
yield jast a trifle under 5 per cent. Ia the event of the company 
being bought out or taken over by the Government, it is probable 
that the Preference shareholders at least would be paid out in full. 
The activity of the Post Office in laying ite telephone wires has 
brought about a weakening generally of National Telephone 
securities. Г звріќе the near approach of Government competition, 


` the company's service is no better than before, and it it will not 


amend its ways in this respect, we hardly see how it can expect t) 
retain its subscribers when a newer and better system is inaugurated. 
For their own sakes, National Telephone shareholders should impress 
upon their directors the crying need for reform which now exists. 

Electricity Supply shares show little quotable change on tbe week, 
but there are several interesting features in the market whose 
developments may have considerable influence over its future course. 
The Stock Exchange, and many of the shareholders, have now got 
their own way as regards the issue of the new Westminster Electria 
at par, £e, £5. А confirmatory meeting is to be held on 28rd inst, 
bat it is practically certain that the £5 proposal will bs adhered to. 
This means, of course, a very pleasant little bonus to shareholder. 
London Blectrics continue weak; there seems no strength left in the 
shares. Oharing Cross and Strand are Bard, and the Preference bave 
improved 5e. We should not bs much surprised if the Board of Trads 
insists upon a separate undertaking being formed to deal with the 
company’s powers to enter the City. Asa matter of fact, the Charing 
Cross and Strand is already working its way into its rival’s domains, 
and, although a solemn kind of secrecy is preserved by some people 
on the subject, we have good authority for stating that the company 
has already got very close to Ludgate Oircus. City of London 
Ordinary remain at 104. The company’s recent success in the law 
courts may prove only transitory when the cate is taken to a higher 
tribunal, and we suppose that a long period of litigation lies before 
the unfortunate City concern. 

: The Kensington and Knightsbridge and the Notting Hill Electric 
are making a new issue of £100,020 4 per cent. Debenture stock af 
108. Offered primarily to shareholders in the two companies, it will 
no doubt be principally taken by them. As an investment it із а 
good security, and we hope that some market will be made in the 
stock, as such a proceeding, by rendering the security easily negotiable, 
would enhance its value. It is redeemable at par in 1931. 

The telegraph department is inactive. Anglo-American deserir- 
tions continue weak, but the Deferred stock has now reached a limit 
at which it looks fairly cheap as a speculation. The 4 per cent. 
Debenture stocks of both the Eastern companies have fallen a coupis 
of points, as though to point the moral of what we were saying last 
week with regard to the comparative dearness of such investments. 
Telegraph Construction have dropped, and Electric Construction 
are { easier. 

The British Electric Traction report is expected daily, and the 
dividend estimates range from 8 to 10 per cent. on the Ordinary 
shares. We would remind our readers that the alteration of the 
company’s financial year will make the report and accounts 
extend over 15 months—an important point to bear in mind when 
instituting a comparison. A comprehensive system of electrical 
railways in Oheshire is being talked about, the moving spirits being 
the Light Railway Syndicate, with which Mr. Sootter's name is 
identified. 

Metropolitan District Stock is now 30, and а flatter of anticipstion 
is making itself felt asthe time draws to hand for the first practical 
experiments with that electric traction which is to bring, according 
to the company’s supporters, salvation to the District line. City sad 
South London stock has paused in its downward career and show! 
symptoms of improvement. Oentral Londons are quiet and feature 
less, and there is no change to report in Waterloo and City stock. 

The announcement made on this Wednesday afternoon that the 
Eastern Extension Company's directors intend to issue the remaining 
50,000 shares to holders of the existing issue was favourably received 
by the market. By offering the new shares at £13, a bonus of 61. & 
7s. falls to the proprietors, and the latest creation will probably йал 
in the market with a quotation of about 853. premium per share. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


1. 
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828888 
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88882 


HE 
ps 


250,000 


180,227 
180,042 


Closing Closing 
or Dividends for ; 
НАМЕ. ent the last three years. bu соя, Mew 10th. 
1897. | 1898. | 1899. 
African Direct Telegraph, 4 % Debs. 100 | ... ee: . 100 —104 |100 —104 
Amazon Telegraph 5 95 Debs., Nos. 1 to 1, 250 Red. 100 - .. | 85 — 90 85 — 90 
Anglo-American Telegraph  ... ., stock 8 9 |£3 9s| 73/6 | 62 — 65 62 — 65 
Do. do. 6 Pref. „ Stock 6 692516 114 —115 [114—115 
Do. do. Deferred.. . |Stock| ... 88. PEI 78| 132— 14] | 134— 14 
Chili Telephone, Nos. 1 to 44,000 5 4 8S . 23— 84 24— 84 
Commercial Cable куз $100 |8 8 ч 165 —175 165 —175 
Do. do. Sterling 500 year 4 y ^ Deb. Stock Red. Stock т 102 —104 102 —104 
Ouba Telegraph ... NS ы 10|7 8 @ 9 — 10 84— 94ха 
Do. 10 % Pref. 10 10 10 19 — 20 184— и 
Direct Spanish Telegraph ... - sos 5 | 4 4% 4— 6 4 — 
Do. do. 10 95 Cum. Pref. 5 10 ^ 9 — 10 9 — 10 
Do. do. Debs. 500.4. 1101—1059 101 —105 
Direct United States Cable 20 | 34% | 35% | 3 & | 114— 12 114— 12 
Direct West India Cable, 44 Y Reg. “Deb. 100 | ... 82 100 —108 100 —103 
Eastern Telegraph, Ord. Stock . Stock 7 | 7 96 150 —155 150 —155 

Do. 84%, Pref. Stock 100 e] «ee | 98 —101 | 98 —101 

Do. 4 Mort. Deb. Stock Red. Stock| 4 е 118 118 11 116 
pnm 19 5 (4 1 and China Telegraph 10 7 75 7 % 15 — 16} 157 — 16} 

0 5 us. Gov. Sub.) Deb., 1900, red. ann. Аш, T 
{ drgs., reg. 1— 1,049, 8,976—4, 326 100 5 95 100 —103  |10) —108 
do. Bearer, 1, 050—8, 975, E ,827—8, 400 100 5 $ 100 —108 100 —103 
ES 4 9, Deb. Stock... ve. Stock 4 $ 118 —118 ха!111 —116 
astern and South African Telegraph, E А Mort. Deb., A РЕ 
Nos. 1 to 8,000, red. 1909 100 100 —108 100 —108 
Do. 4% Reg. Mt. Debs. (Mauritius Bub.) 1—8,000 26 = .. "исо —108% |1CO —103% 
Globe Telegraph and Trust о 20 449 54% | 54% | 114— 112 | 114— 11# 
Do. do. 6% Pref. 10 | 6 695,5 | ... | 15 — 154 | 15 — 154 
Great Northern Telegraph, of Co 10 |10 12496 82 — 84 2 — 84 
Halifax and Bermuda Oable, 44% Ist "Mort. Debs. vò Cr EN 
within fie. 1 io 1300. Bal ) 100| .. „. 100 —103 |100 —108 
ndo-European Telegraph  ... ves 25 10 Ф 10 95 10 % | 54 — 58 62 — 56 xd 
London Platino-Braxilian Telegra h, 6 % Debs. .. 100 | 6 ove .. 105 —108 |105 —108 
Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 .. ‚Ж ењ EM jn +— 1 i— 
Do. do. 5% Pref., Nos. 1 to 86,492 11494 24% i— 1 i— 1 
National Telephone, DORM uo sen . "a 5 6 5 |в 5 4 — 5% 4j— 55 

Do. 6 % Cum. lst Pref. ... m 61, 20 1.0 6 6 13 — 15 13 — 15 

Do. : Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 11 — 13 

Do. Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 6 53— 5 5 — 

Do. Deb. Stock Red. Stock 84 83 34 97 —100 96 — 99 
Oriental Telephone and Е1ео., Nos. 1 to 171,504, fully paid 1 |5 5 5% M— 1 H— 1 
Pacific and European Tel., 4 %, Guar. Debs., 1 to 1,000... | 100 | 4 ёл .. [102—105 |102 —105 
Reuter’s TII eee eee TII TIT 8 5 5 96 oer 7 — 8 7 — 8 
Bubmarine Cables Trust в TT see „% |Oert.| ... sya .. 1124 —129 124 —129 
United River Plate Telephone ‚г 5155 16% 6% 54 48— 6} 

Do. do. 5 % Cum. Pref. Nos. 1—16, 639 B uw T Tm — bi 44— 5 

Do. do. 5 Debs. eee TII eee Stock .. 108 —106 108 —106 

0001 West African Telegraph, 5 Y De 100 % 97 —100 97 —100 
West Ooast of America, Nos. 1—80, 000 and 58, 001—658, 008 81 * — 1 1 
Do. do. 4% Debs., 1—1 ‚500 gua. by Bras, Bub. Tel. 100 | ses - 100 —103 |100 —108 
Western and Brasilian Telegraph 4 % Deb. Stock Red... |Btock| ... = 100 —104 |102 —105 
Western Telegraph, Ltd., Nos. 1—207,930 .. „ 30 TT 6 4 144— 15 144— 15 
Do. do. 5% * 2nd geries, 1906 «1399.1. Ses i 105 —108 105 —108 
West India and Panama Telegraph oct ЛО: 2% i— 14 i— 1i 
Do. do. do. 6 4 Oum. Ist Pref. see 10 6 ser 91— 91 91— 91 

Do, do. do. 6 % Oum. 2nd Pref.... | 10 6 7— 8 7— 8 

Do. do. do. 5 95 Debs., Nos. 1 to 1,800 | 100 | 5 104 —107 104 —107 

ELECTRICITY SUPPLY COMPANIES. 

Brompton & Kensington Bleo. Lt. Bap., Ord., 101 to 19,761 | б | 4 6% 6%] 7— 8 72 8 

Do. do. 7 y 4 Qum. Pref. eee 5 7 5 eee Zr 81— 94 8$— 94 
Chains Crees and Strand . Su 8 7 8 V 9 Y 8&— о 8)— 94 

do. do. 926 Cum. Pref, 8 toe eee eee ae 52 5%— в 

Obel mesa d Supply, Ord., eee eee өөө eee 6 6 6 V 6 % — 7% 61— 

Do. do. Deb. Stock s Stock 4) ae .- {108 —111 |108 —111 
Ойу of London — Lighting, C 10 10 6 4% | 10—11 10 — 11 
Do. 6 Y Oum. Pref.,1 to 40 10 6 6 .. | 12 — 18 12 — 18 

Do. 68 J Deb. Stock, Sop (ae. at at £11 j all paid | ... | 5 . 122 —127 192 —127 
VET of Lond. & Brush Prov. ; —40,000 | 10 ай nil 4 < | 9j— 10} 93— 104 
Do. 4% Deb. Stock, Prov. сл. (all paid) Rd. „ ads 109—112 109 — 112 
Edmundsons Elec. Oorp., Ord. Shares vé 6/59, 7 9€ — — 5 
Do. do. 44 Ф 1st Mort. Deb. Stock .. 100 М 101 —104 |101 —104 
London Electric Supply О n, Limited, Ord. “se 8| ... 55 14— 2 11— 2 
Bo do. 6 % Pref. 5 6 Ф 41— 4i 4— 4 

do. do. 4% 1st Mt. Db. Stock Rd. Stock des 100 —102 100 —102 

Moiropoiitan Electrio Supply, 101 to 62,500 „ 106 5 $ 5 Y | 14—144 | 184— 1 
"E: First Mortgage Debenture Шок | .. 4% S *. |114 —117 114 —117 

Do 5 Mort. Deb. Stock Red. wee (Stock! k : .. | 96 — 98 90 — 98 

St. samosi and Pall Mat Electric Light, Ord. oes 5 144 114% 14 144— 154 | 144— 164 
do. 7 % Pref., 30,081 to 40,080 5 7 7 8b— 94 8j— 91 

ваннай Market Elect. Supply, Ord. ча eoe B .. iss А 2— 2} | 2— 2; 
Do. 4 % D eb ees eee 109 * eee cee 85 — 95 85 — 95 

Bouth London 1 Supply, Ord. ; 4 — 4} 4— 4 


ly, Ord., 101 to 80,000 


$ a Re 
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SHARE LIST OF ELEOTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Dividends tor 8 e parere 
Issue. the last three years. aon Quotation м 1 
Highest. 
65,000 M E shares, Nos. 1 design "m 10 / 20 .. ot ite tt 3 
20.000 Britieh Mlecttic талын — "EE "| yl . |ia ie Le- 1 | i 
50, 000 Do. do. 6 eee 060 eee eee eee 12 — 18 12 = 18 123 
200,000 Do. do. 5 X W ec NR Stock eee 8 TIT eee ТҮ 124 —127 24 —127 TI 
45,0001 |T British Electric Works Oo., . £1 shares, 60,001—95,000 D i wi í— 1 1— 1 
50,000 |t De 45; 6 Cum. Pref., 150, 000 - - bi ae H- W| H— н 
500 1 44% 1st Mort. Deb. eee 000 99 —101 99 —101 ees nee 
40,000 British Tnwulated Wire Or, «o 1 to 40, 00. an 15 * 15 4 0 % 11 — 12 |11— 12 D pns 
27,500 do. 6 % Oum. Pref. Nos. 1 to 27,500 eee eee eee 6 — 6 — 64 ТҮ) ose 
90,000 Brosh Шей. „ Ord., 1 to 90, OO ... д 8 $ 5 7 is: H— 2 1g— 3 | 
25,000 De * Pref., 1 to 90,000 ы i Fa 108 -us 108 —113 de 
"50,000 | о 4 зат Deb. Stock Bed. — e| ou | s. [103—105 108 —106 M 
20,000 | Oallender's Cable. Construction shares, Nos. 1—20,000 . 5 1210 15 . |144— 154 | 144— 151 151 | .. 
90.000 De E р А Y qus Deb. Stock Red. E * 112 —nu$ 112 Es oy el 
218,583 | Central London Вайнер, Ord „ ... . 10 — 103 10 — 103 105 19 
FFP 
855,000 оңу and South London Railway. - ds 114 24% 11 61 — 64 | 61 — 64 ME 
87,600 do. Ord. shares, Nos. 22, 601 to 60, 000 III тҮ cee TT 61— 64xd 61— 64 ove ee 
82,008 Crompton & Co., Ме 1 to $3,008 az Debs., 1 5 900 of) eee 6 % eee 84— E] 8$— 4 84 T 
5 tee. lege ҮТ VE 
90 261 wan ove — — eee 
17,189 Do. do. “ A” Shares, 01—017,180 | Б | 6 @ 6 . | 89)— 4 | 8)— 4 | 43] 
844,028 do. = 4 % Deb. Stock Red. ees 100 ese eee eee 98 _ 95 98 — 95 .. 
112,100 | Electric Construction, 1 to 112,100 .. .. .. «| 26 $ 6 га 2 $38 2 — 2} 21 34 
25,000 Do. do. А Oum. Pref., 1 to 35,000 ..| 2| 7 1 i — 8 | 22— 8i “is 
140,800 Do. do. Perp. lst Mort. Deb. Stock  ... |Btock| ... T .. |108 —106 103 —106 е7 
ie обе ыыы зш. ЕГА аа ia |a ia | iali 
[] 8 эво eet eee 
80 000 Pref. ITI) eee 6 7 7 "TT! 5? 54— 52 ees oes 
80,000 Ро. do. do; ort. Deb. Stock... Stock 444 .. | .. 110 —114 110—114 |... | 
50,000 India-Babber, Gutta-Percha and h Works . 10 10 J 10 %| ... 21 — 22 | 21 — 22 218 234 
800, do. do. lst Mort. Debs. .. 00 —108 |100 —103 is ii 
Ord, ў ў 349% 81: м ш 


+ Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully рай. 
LATEST E E QUOTETIURME OF пева NOT OFFICIALLY QUOTED. m 
*B Electric 8 Ordinary d Knightsbridge Electric Lighting, Ordinary Shares £5 
Болле, ч Er nue of foo A 06 166. Ет ig venei d Cumula кете 6 %, 25 — psia, 14-6). De 
Oldham! Aabion and Hyde ЖД Tato pd, dea, 17 184. oT, Baker бшшш paid), XK оп di = 
е ar $ U 
ати м (£10 på), 101—163. eons 
* From Birmingham Bhare List, Bank rate of discount 4 per cent. (January 25th, 1900). 
MARKET QUOTATIONS, Wednesday, May 16th. 
CHEMIOALS, до. This week. | Last week. Ino. or Dee. METALS, до. (continued), This week .| Last week. I. or Dea 
H өө ee owt, ee t Sheet ee ee ee ton £87 8+8 £1 дес 
ea Bhio ^ n . рот Ee is N : Der £87 2 1 deo 
а „ Ozale.. „ өө per сті. . T € „ (Electrolytic), Bars per ton 53 £85 £3 dec. 
a и Salphario ee ee ee per owt, i ee e * и e per ton £92 £94 £2 dec. 
£ Amonia, Sal oo c ве per out. fe ә ee 6 on н per ton £85 £88 £3 dec. 
а Ammonia, Muríate (crystal) .. per ton £9 4% ae 6 у с H. C. per Ib. oad. 104. td. dec. 
а и " eo ee per ton £81 £81 е fEbomito Rod .. .. per lb. . 8/- e 
2 Buichif af Gar „ өе рег ton 21 | 47 % f u se ee рег lb. 16 11 „ 
a Bisul of Carbon .. .. per ton £15 £15 is n German Silver Wire .. .. per lb. * 
4 Borax vs. c. d eo ө» рет ton 415 10 15 10 се А Gaia paroha, Пп „ „, per Ib. 8/- to 8/6 | 8- to 8/6 . 
а Bensole (90 °/.) ee oe ee per gal. 1- НА ws А India-rabber, Para fine „ Por Id. 4/2 to 4/24 4/8 dec. 
& $$ a өө ee o gai. 5 € Iron, Charcoal Sheets ee ee per ton £18 £18 oe 
«Dor eo ee ee рег 96 10 10s. dec € » Pig (Cleveland warrants) per ton 74/14 74,9 748. dec. 
а Nitrate .. .. .. Per ton £25 435 бе 6. „„ per ton From 411 | From £11 " 
а „ White Bugar .. .. per ton £81 431° - € » Ветар, per ton | 70/- to 79/6 | 70/- 0 196] .. 
а Peroride .. ..  .. per ton 491 10 A91 10 T $ » Wire galvanised No. 8. per ton £13 10 ае. 15.- dec 
a ee e 
« незвы t (90° at per gal. ao э б Lead, English Ingot .. . per ton 81726 to £115 T 
Q) T we А per gal. 6/6 5 се f n " per ton £18 10 £18 10 I 
« Potash, ichro ee per b. p е m Manganin Wire No. 98 ° ee per ib. 8/- 8j- 
« и Caustic (7 %) ee per ton 24 se g Mercury se . e per bottle £9 10 £9 10 
а isul „ өө рег ton £85 495 е d Mica (in original cases), small per lb, | 84. to d. 8d. to gd. 
T ө» А ee рег сті. 68/. 68/- as d „ ж „ medium per lb. 1/9 to 9/9 | 1/9 0 29 
5 oo ` өө рып ^ s^ d s 4 eL " large per ib. 11 2 1 MO M 
4 xd ublimed oe ee Bronse 
s ' me .. Barton | 4510 45 10 ; 0 rolled bere K rods Ber Ib. 11:014 | 114014 
Lor $$. зә» „per ton 45 85 a э н rd sir'p & sheet per Ib. | From 1/8 | From 1/8 
* воа? Oui white 70°.) .. per ton 10 15 £10 15 ee o Platin - os . peros, 88 13 £8 12 
a n eo «о е Der ton 48 48 эз Silicium Bronse Wire .. per lb. 1034. 011 | 104d to L- 
« „ Biohromate, casks eo р? lb. 84d, 80, EL! Magnet, aoc'd'g to deso'p'n p. ton ai^ 415 n 
METALS, &o. Bteel, о 3 
„ Alamintam Wire, in ton lote... per ton £294 e gTin,blook..  ..  .. per don але oat 0 ts а des 
Sheet, in ton lots.. per ton £191 £191 oe f n ЮП .. se . per lb. 1/9 19 
> Babtlet's metal ом . per ton | £80 to £150 | £80 to £1 M я wire Nos, 1 to 16 .. per lb. 19 1.9 
с Brass ed metal to vir) s per b. Bid. " P Anti - friction Metals— 
e (oll dram E inns . rg ү: Жакы Coma m Bingi wie lib, bundles pr h a | aa |. 
»n ee r e е " oe 
basi ee per Ib; і " Best lea. ee per Ib; ја. 6а. oe 
j Copper Tubes resedi .. per lb. nja ү j „ Hemp,8plyl0lbs. .. 44d. 7 T 
€ n 0 (solid ёг awn) oe Por Ib. ll 11 1 n 10 108, ре an lb. w 10 тА ie. 
g Copper Bars (best se'eoted) .. per ton £87 | £88 | £1 dec. А zigo, i (Vielle Montagne bud. bnd.) TA РЕ. HER P nett. 
Quotations supplied Quotations supplied Quotations ex ed 
а Mei gu. Ө. Boos Со. The Be 9 and — he le, rasa 
b The British Aluminium Company, Lad. ph Works Oompany, Ltd. Ын W. T. Give G. Os, 44 
4 Mes ice, F Winging B Messrs, Jackson а T o Mesas. johnson, Mankey à Oo. Lol 
e Metws. Fr Gmith & Oo, t Мога, p Zhe Phosphor Brense Osmyany, Lat 


Belling & Lowe. 
i Meesrs. Весту О. Yes ё бә, 


I I E 8²ù q”. ß ß ͤ1]nñ . rf! —— —%—.nd. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


ON DISTANT ELEOTRIO POWER TRANSMISSION. 
By Prof. Goras Forsss, F. R. B., Member. 
(Paper read April 26th, 1900.) 


(Continued from page 802.) 


Tun Oarborandum Company's plant is chiefly interesting for the 
adjustable transformers, which aliow very large variations in the volta 
and current. These have often been described in technical journals. 
This service could not have been given had we adopted three-phase 
alternators, and the rotary transformers would not have succeeded but 
for our low frequency. 

In the new works of the Oarbide Oompany, 10 Wagner trans- 
formers, each of 2,000 нр., were put in when I was last 
there. This plant is interesting from the fact that the serious short 
рте frequently occurring in the electric farnace can be satisfactorily 

t with. 

Passing over other matters concerning which a volume might be 
5 will be well to say a few words about the transmission line 
to Ba e 

The chief pecaliarity of the Baffalo transmission line is that three- 
phase currents are used, though generated in two phases. I very mach 
preferred alternators of two phases as being more easily tested and 
attended to, and as giving а more useful machine. For the transmission 
to Baffalo I had no great preference for one over the other, but I 
found that we should bs better served by yielding to the wishes of 
the contractors and putting in Mr. Scott's ingenious arrangement for 
changing from two-phase to three-phase. Fig. 1 shows the con- 
nections. 


T wo- phase. 
Phase A. 
Rates X to 866 Y. 


Phase B. 
Rates X to Y. 


X VOLTS -> X VOLTS - 


FFF Y VOLTS 


— Y VOLTS------->4<----Y VOLTS- 
Three-phase. 


Fra. 1.—Sxerce SHowma TRANSFORMATION FROM Two PHASES TO 
Tress PHASES. 


There were six bare cables on one cross.arm of the posta all the 
way from Niagara to Buffalo, but this arrangement ів to be altered. 


- From Niagara to Terminal House, Buffalo, is 25 miles. 
» Terminal House to Railway House is 2 
n o n» » lighting „, 4 n 

| " н " Ssub-stations 44 „ 
The full-load inductive H. M. F. ie15 per cent. of the whole. At some 
stations the current leads the E.M F. instead of lagging. The 
Buffalo cables are three insulated lead-covered cables in a pipe, and 
the capacity of each is 0°55 mf. per mile from copper to lead. Tne 
conductors on the transmission line are 0 6 inch diameter, 18 inches 
ment half the way, 36 inches the rest. Tne posts are 75 feet apart. 
he top cross-arms are 30 feet above ground. The posts are 8 inches 
diameter at the top. They arenot strong enough for the weight and 

are bent badly. 

Originally a barbed wire ran the whole distance over the con- 
ducting wires. After the snowstorm of December 4tb, 1898, it was 
removed. I¢ was grounded at every second post. 

Having looked carefully into the cause of every interruption of 
electric supply that has oocarred in four years, I have to say that not 
a single electrical trouble has occurred that might not be prevented 
ia any similar plant laid down in future. 

In this brief reference to the work at Niagara Falls many features 
of considerable importance must be omitted; but I should like to 
draw attention to the ingenious automatic cut-outs with the intro- 
duction of which I had nothing to do, and which I am therefore free 
to praise, as they have been of the highest value in preventing inter- 
ruptions of supply on the Buffalo transmission. The electro-magnetic 
arrangement, which comes into play when excessive current passes 
due to a short circuit, merely serves to start some clock mechanism 
which after a short period cuts out the line if the excessive current 
is stall passing. On the Baffalo distribution these automatic cut-outs 
are set so as to act after 1 or 2 seconds; at the Baffalo end of the 
transmission line after 3 seconds, and at the Niagara end after 4 
seconds. Thus a short in Buffalo cuts out the distributing lines, 
and no others At the Terminal House, Buffalo, it cuts out the 
supply mains, but not the transmission line; and at Niagara if a 
short laste 4 seconds the supply to the transmission line is cat out. 

Another ingenious appliance at Buffalo is a motor supplied by the 
three transmission cables so balanced that the motor will not move 
except when tho balance is destroyed by an earth or short circait on 


the line, when its motion removes the defec ive Јіа э, or switches the 
whole load on to the other line. 

There is a practical matter regarding the regulation of the turbines 
which deserves notice. At the period of my last inspection Baffalo 
was supplied by two dynamos. Now the first three tarbines put 
down were regulated by a purely mechanical governor; the later 
ones by a more sensitive electrical governor. 16 is found in practice 
that the supply at Baffalo is most steady when the two turbines 
driving the dynamos aro regulated, one by a sensitive and the other 
by a coarser governor. 

In conclusion of these remarks about the Niagara-Baffalo trans- 
mission it may be interesting to mention a few of the causes of 
interraption of the current. Some of the Italian workmen stole 
copper wire. They were put in prison. Whereupon their relatives 
short circuited the wires. Boys threw chains over the transmission 
wires to watch the sparke until the detectives caught them. Short 
circuits or earths have also been caused by fames and carbon dust 
deposited on snow on the insulators, by July 4th rockets, by aleet, 
by lightning, by careless workmen, by rats. Interruptions have 


TABLE I.—100 Mrs; 10,000 Vorrs. Om» Smoriox. 
e = Inefficiency. к = Efficiency. 


Tons of | Tons of Tons of | Tons of 


> " copper copper _ | copper per; copper per 
+| perkw. per LP. KW. н.г. 
| delivered. ' delivered. | | delivered. | delivered. 

1C0 |... s "n 1:46 | 685 72800 54309 
101 990 | 160258 11 9553 1°47 680 72230 58881 
102 980 81726 | 60968 | 1:48 | 676 71689 83480 
103 971 56:5555 | 41444 | 149 671 71179 53100 
104 | 962 42480 3 1690 | 150 | 667 70695 52739 
105 | 952 3°4641 2 5842 151 | 662 70286 52396 
1:06 | 943 2 9420 21947 | 152 | 658 69801 52072 
107 935 | 25695 191631153 | 654 69388 51768 
108 | 926 22905 1 7087 | 154 | 649 68997 51472 
109 | 917 2 0739 1 5471 | 1:55 | 645 68624 51194 
110 | 909 19009 14181 | 156 641 68271 50930 
111 | 901 1:7594 1:3125 | 1:57 637 67936 50880 
112 898 1 6422 1 2251 | 1&8 | 633 '67617 50442 
119 | 885 1:5430 11511 | 1:59 | 629 67316 50218 
1:14 | 877 1 4584 10880 | 1:60 | 625 67.90 50004 
115 870 1:3852 10334 | 161 | ‘621 66756 49800 
116 862 1:3212 9856 | 162 617 66499 49608 
117 85 1 2650 9437 | 163 614 66254 49426 
118 | 847 1 2163 ‘9066 | 1:64 | 610 66021 49252 
119 | 840 1:1709 :8735 | 165 | 696 65801 49088 
120 833 11311 :8438 | 166 | 602 65592 48932 
1°21 | 826 | 10953 8171 | 167 | 599 65393 48783 
122 | 820 1 0628 7929 | 168 | 595 65206 48644 
1:39 | 813 1 0334 7709 | 1:69 | 692 65028 48511 
1:24 | 806 1 0065 7509 | 170 | 588 64860 48386 
125 800 9819 7325 171 585 64702 48268 
126 | 794 9593 7166 | 172 | 561 64551 48155 
127 787 9385 7001 | 173 578 64409 48049 
1:28 | 781 9192 6875 | 174 575 64276 47950 
129 775 9014 6734 | 176 | 571 '64149 47855 
130 769 8849 6601176 568 64031 47767 
131 | 763 8697 6 88 | 1:77 565 63919 47684 
132 758 8554 6381178 582 638148 476059 
1:33 | 752 8421 6282 | 179 | 559 697170 476329 
134 | 746 8297 6190 | 180 | 556 636255 474646 
1:35 | 741 8180 6102181 552 635401 474009 
1:36 | 735 8072 6022188 | 546 638870 472867 
1:37 730 “7970 5945 185 | 541 632569 471889 
1:38 | 725 7874 5874187 538 631452 ‘471063 
139 | 719 7783 6806 1 189 | 580 i 470380 
140 | 714 7698 5748 | 191 | 524 629798 469829 
141 | 709 7618 5683 | 193 | 518 629328 469404 
142 704 7542 6626 | 1 95 | 518 628818 469094 
143 699 4472 5574 | 197 | 508 62854. 468894 
144 694 “7404 6523 | 199 | 528 ‘628416 468798 
1 45 | ‘690 7340 5475 | 200 | ‘600 628400 468786 


occurred by overload on rotary transformers, by attendants using 


switches wrongly, by lightning arresters, by bad switches on con- 
sumers' premises, by accidental fire, by ice blocks on the canal head- 
race. Insulators are a temptation to the owners of revolvers, but 
this trouble has not existed at Niagara so much as in Switzerland. 
Таеве are only extracts from the nearly complete list which I made 
out from four years’ working. 

I now turn to the second portion of this paper dealing with some of 
the problems which I suppose have been thresbed out independently 
by each one who has had to carry out азу large transmission scheme. 
I wish to draw attention to Lord Kalvin’s law of economy, to the use 
of boosters and phase rectifiers, to the relative merite of different 
kinds of polyphase systems, to overhead and underground condactors, 
and to the use of alaminium. | 


KErLvINS Law. 


I should like to see an accurate volume published on the correct use 
and development of Kelvin's law of economy. Hore I must condense. 
The data on which we choose our current density by this law depends 
on (1) price of copper, (2) price per annum of the horse-powor, (3) 
interest on price of copper. I desire to draw attention to the mvan- 
ing of (2) and (3). When using water-power which is unlimited com- 
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pared with the demand, (2) is the price per annum of generating the 

wer. When the water-power is limited, and tbe demand unlimited, 

2) is the selling price of the power. If the copper be mortgaged, (3) 

is the interest paid on the mortgage—say 4 per cent. If the copper 

is paid for out of capital, (3) is the interestto be paid in dividends on 

the capital—say 15 per cent. I do not think that attention has been 
explicitly directed before to these points. 


ВоовтЕвв. 


Lord Kelvin's law, as he announced it, was only true if the 
electric power measured at each end of the line was approximately 
the same; in other words, if the peroentage drop in volts was 
small. Ayrton and Perry showed that Lord helvin, through 
neglect to notice this, was led to deduce wrong conclusions as to 
NS 5 current density to transmit power from Niagara to 

ew York. 

But by using boosters along the line the drop in volts can be 
corrected. Take as example an ordinary transmission line of 40 
miles, in which the ohmic loss in power and volts is 40 per cent. 
Divide the line into four sections of 10 miles, with a loss of 10 per 
cent. in each. Now place alongside of it a booster line. At the 10-mile 
station increase the volts to the original amount by a booster at the 
кро of 10 per cent. of current. In the second section there is 
only 90 per cent. of the current, so if the conductor is the same 
sectional area throughout, the second section of the booster liue may 
be 11 miles before loosing the same as any section of the non-booster 
or ordinary line. The third section will have a length of 11 x 1˙1 
х 10 miles = 12:1 miles; the fourth has a length of 1931 miles. 
Thus, on the booster line, the total loss of 40 per cent. is reached only 
after traversing a distance of 


10 + 11 + 121 + 1831 = 4641, 


instead of 40 miles without boosters, and with the same sised wire. 
If, instead of keeping the wire of constant section in the booster 
line, we had kept the length of sections each of 10 miles, and had 


TABLE IL.—100 Migs; 10,000 Vorrs. Two Sucrions, 


Tons copper per 


Efficiency. Inefficiency. H. P. delivered. 
| 017 | 59:17 2°27 
13 8:27 | "604 
32 913 ` 333 
92 1:09 1 451 | 


Taste 111.—100 Migs; 10,000 Vorrs. Tnnon SECTIONS. 


— — — p 


: Total copper per 


Efficiency. Inefficiency. H.P. delivere 

07 13 5 "488 | 

| 09 110 "435 
1 1 9:2 | 893 
15 6:5 ] 385 

| 18 55 | 815 

| 21 | 4 8 800 
24 41 "290 
08 36 ‘283 
92 | 3:9 | 280 
38 2888 Lo 
40 | 9:5 285 
45 2 2 295 

| 51 30 811 
bs 18 336 
62 16 | 375 
69 15 | 437 
76 13 | `545 
92 11 | 1'441 


— —ÀÀ — eee ——— ш. — = 


Tastes 1V.—100 Mirzs; 10, Coo Vorre; Four SECTIONS. 


— — — 


Жр ͤ M UM C CEDE o 
Tons copper per 


Efficiency. | Inefficiency. k. p. delivered. . 
| 
10 98 "944 
21 48 '267 
98 97 260 
| 69 16 965 
| 92 11 | 1°435 


kept the current density constant, the sectional area cf the conductor 
in the four sections would have been in the ratios 1 0, 0:9, 0:81, 0 729, 
whose sum is 3439. The weight of copper on the booster system 
would be thus reduced in the ratio 3:439 : 4, while the efficiency 
would be 65 61 per cent. instead of only 60 per cent. withoat 
boosters; or, to put it in another way, the same loss at 40 miles 
would be obtained on the booster line with a reduction in weight of 


copper in the ratio of 34 4? : 403, which requires only 74 per cent. of 
the copper. In this example the loss in the booster has been 
neglected for simplicity of description, but would be taken scoount 
of ia practice. If the effixiency of the alternating current booster 
is 98 per cent on wW'h of the power, the total loss in the booster is 
Jo X үз = zu Of the power, which may well ba vs peri in a general 
statement of results. The effects of capacity an 
alternating currents be used) have also been omitted in this descrip- 
не, T 3 чы йын corrections must be нуз 

. gives weight о per рег horse-power an o 
delivered at the receiving end of a tranemission line 100 miles long 
with 10,000 volts at the generating end, without boosters, i є, in one 
section. Tables II., III. and IV. give the results with boosters when 
the line is divided into two, three, and four sections respectively. 
Corrections must be made for capacity, self-induction, temperature, 


and sag. 
E (To be continued.) 


THE OALOULATION OF DISTRIBUTING SYSTEMS OF 
ELEOTRIO TRACTION UNDER BRITISH CONDITIONS. 


By Н. M. Sars, Associate Member. 
(Peper read May 8rd, 1900) 


(Continued from page 804.) 


is very great, and in any contemplated electric traction this 
a be one * ч сои р Mie elie 1 to and decided by 
the engineer. euever p e or compulsory 
chase should be scheduled in the order authorising the line. 

points affecting the choice are foreign to the subject now discussed, 
and a certain cost per unit at the switchboard will be herein assumed, 


L 


plant. The consideration of a arpar arse 


case will best illustrate the application of the foregoing 
Diagram A. is a scalo plan of a tramway system, all sing ines ith 


DiíAGBAM A.—PLAN OF Tramways. Distances anD Cans rm SiO 


turnouts. The proposed service results in a distribution of cars as 
marked in figures along each section of theline. The total number 
of cars is 57. The average carrent taken by each car is reckoned at 
15 amperes. Hence the average power demanded at the cars will be 


57 x 15 x 500 
— 1,000 = 4376 kw. 

At т is a site available for a power house. The extremes as regards 
distance from т are 4 7:1 miles west, E 52 miles cast, and т, 7 miles 
south-west of T. There is, however, a shorter route from т to z than 
by the tramway, and this route being available for a feeder cable 
reduces the distance т L to about 4:36 miles and facilitates feeding at 
3, which it will be seen is an important centre. In natural order one 
should first consider the usc of т as sole generating s'ation for the 
whole system, find the most economical current density, and ses 
whether the drop permits of low tension generation and direct 
feeding (Diagram B). 

For the purpose of this example the following figures are used :— 

Annual charges on cost of cable for interest and depiec ation, 7 

cent. отв = 7. 

Annual hours of use, say 15 x 365 = 5,475. 

Cost of energy per В О.Т. unit at switchboard n = 75d. 

Tons of copper per mile ran of 1 square inch cross-section = m 


2 91. 
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Cost of insulated cable per ton of copper р = £151. 
Watts continuously lost worth £1 perannum = х - MO x 76 


L А 
"тлавлм B.—Low-Tension Smerr Sration 


Trolley feeders — — — Track feeders . . . .. 
Limit of 50 volts drop = 3:16 miles, trolley side. 
Limit of drop in rails, 5 volts = 173 ampere miles. 


Then by formula given in Appendix N». 1 we have:— 
m , B w y m. C45 7 x 59:465 x 045 x 91 
| 100 100 — 
= 251 ort = 158; 


may — 
548 = $52 amperes per square inch is thus the most economical 


density im this case. The voltage drop per mile is 15 8. 

Hence the drop from T to a would ba 158 x 71 = 112 volte, and 
from T to н 158 x 52 = 82 volts. These are too great for good 
working, and taking 50 volts as the limit, the distance limit is 


50 Beyond this limit there are 15 cars west and 


three cars east of T, so that two-thirds of the load comes inside the 
permissible drop, and should be supplied by directly-fed cables. The 
remainder should be fed by “ boosted " cables. Noallowance is made 
for the conductivity of the trolley wires excepting where they suffice 
without cables in parallel, and there two No. O wires of 162 square 
inches comabined section are reckoned on. It is found in practice that 
ina gid пио calling forseveral feeders it is better to work the 
trolley wire in separate sections, each being fed by a distinct feeder. 
This results in the rapid localisation of short circuits of all kinds and 
minimises disturbance to traffic. It also facilitates the proper loading 
of the individual feeders and gives valuable information to the power- 
house staff as to the distzibation of the load. 

The losses in the foeders to the directly-fed portions of the sample 
system will be approximately as follows :— 

The cable т з has to carry 98 amperes 2125 miles; the average 
length on the branches beyond у over which the power will be dis- 
tributed is, say, 1 mile total from у 3:126 miles. The branches 7 р 
and 7 1 will only bo fed vid 3 to points equidistant from т by the 
other routes, on all these branches the trolley wires васе with- 
out cable. The remsinder of the current from T within the area is 
supplied by cables accompanying the line, and for the purposes of 
this approximate calculation, 16 may be taken that the load is sym- 
metrical along them, so that the average load may be taken as balf 
the total, and the loss as that due to half the current carried the 
extreme distance. (Obviously the loss may be calculated much more 
minutely than this for any given distribution of сав, gradients, &c.) 
The current being 532 amperes, half of it is 266 amperes. Then we 
get total loss in watts— 


For current supplied tos 93 x 3:125 x 158 = 4,820 
And the balance 266 x 316 x 158 = 13,300 
18 12 xw. 


As 58°45 watts cost £1 in a year’s working, the money cost of this 
loss will be 181% = £310 in round figures, and as the interest cost 


pag i кена, Se pane e 
А portion cost affec m adopt 

тиеше Bohal са ander рева маш for the lines considered 
would amount to £620 per annum. Bat the use of the trolley wire 
Where practicab!e will reduce the cable cost and interest item below 
this theoretical amount, and a table follows giving the actual feeder 
cost. Inspeoting the plan, it is clear that the junction т is about the 
centre of gravity of the load beyond the 3:16 miles on the western 
sections. This is 5 miles from 7, and the load to be delivered is that 
for 15 cars = 45 amperes. The energy lost in these boosted feeders 
is more costly, having been transformed by the boosters, whose 
efficiency is rarely cver 75 per cent. The value of the boosted unit 
must therefore be taken at 75 x 1:33 = 1d., the value cf w becomes 


44 instead of 58-45, and 12 = 251 X 44 169 nearly, or £ = 19-75 and 


58 45 
1375 = 806 amperes per square inch as best density. Drop per mile 
is 13 75 volte. 

The boosters would only be necessary to mak; up the drop in the 
ne ons the 50-volt drop 97 9 80 ш и tak scanty 

y speaking, apply only excess of ca beyon 

3'16 miles, It will be 2 , obviously, to use a conductor of uniform 
section to give the same drop. Ia the саге (f the western tection then 
the drop will be 50 + (1375 x 184) = 763 or 1506 volts per mile, 
showing that the refinement makes little d: Тегепое in this case. On 


the eastern section the drop will be 50 + (1875 x 1:16) = 65°95, 
say 66 volts, or 153 per mile. 
he losses will thus be :— 


Western 75:3 x 225 = 16,942 watts. 
Eastern 66 x 45 — 2,970 „ 


19,912, say 20 EW. 


О! this 20 kw., 270 x 50 = 13,500, the unboosted cost £1 per 58°45 
and 6,500 cost £1 pr 44, во that the total annual cost of the loss in 
these feeders will ae 120 


jap £231 nearly 
6:500 
44 = 148 „ 


£379 „ 
The interest on the maias will be somewhat less, owing to the use of 
кое wire on the more lightly loaded branches. To thie has to be 
added an annual charge representing interest, maintenance, and 
running cost of “ boosters ” to give an output of 6:5 kw. With spare 
plant 10 xw. might be provided, and would probably cost £20 per 
Ew, вау £200. Fifteen per cent. per annum is а proper charge for 
interest and running expenses on such plant, so that this item would 
be £30 per annum. 
The following is a schedule of feeders on the trolley side, wherever 
needed to supplement the trolley wires :— 


Direct FEEDERS. 


! i 
Section Cu. Tons, Ci 


Line | к | Amperes. | zd dm 1. | Value. 
| c eee ee DTI een У таса UR TCI TX Te — om: 
TJ | 2125 98 | 277 537 #517 
TE 35 247 ! 4700 3:93 337 
ED 200 165 mean | 470 855 1,290 
TF | 9 157 „  ' ‘831 435 655 
FG 125 190 „ | 342 3 356 538 
i 6695 | | 2406 | £3,637 
BoosTED FEEDERS 
Line. Length, Amperes ä | Tons Cu. Value. 
: | . in. 
— — — — Ü— a —— cpi ciis fae — u — par —— —— a 
TO 41 ' 995 | 672 25 0 £3,775 
OI 9 6 179 15 | 
ов 11 75 224 22 33 
то 38 45 | 194 | 463 699 
— ———— — 
99 | |! 39200 £4,530 
| i 
Total £8,167. 
The cost of distribution on the trolley side is thus: — 
Loss in direct feeders, 18 12 kw, worth annually ... £310 
Ioterest on cables in ditto, 7 per cent. £3,637 .. 255 
Loss in boosted feeders { 157 m oa rod 879 
Interest on cables in ditto, 7 per cent., £4,530 .. 817 
Annual charges cn boosters a - s . 90 
£1,291 


This works out per unit delivered to the cars :— 
1,291 x 240 _ 309840 _ 1934. : 
4275 x 5,475 2,340,000 : 
making total cost ‘883d., disregarding losses in the return conductors. 
But the regulation as to P.D. in rails forbids such disregard, and 
their effect must now be considered. 
(To be continued.) 


SOME ELECTRIC TRACTION NOTES. 


In some respects that excellent monthly periodical, Feilden's 
Magazine—beeides being  militantly British—is also markedly 
journalistic; at least, that is the conclusion to which one is forced 
after reading some of the engineering notes” cf our contemporary. 

For instance, in the May issue we notice a couple of abetracts or 
short notes, both from German sources, and d with electric 
railway work in langusge that will amuse the е and also, wo 
fear, mystify the ordinary reader. In the first of these, we have the 
substance cf a recent lecture by Herr Fischbein, of the Allgemeine 
Ele ktriciäts Gesellschaft, upon the use of electric le comotives for 
ordinary railway work. 

The author showr, first, the necessity for using locomotives rather 
than motor cars and wagons, aseuming that an essential pert of the 
task of railrcads is the carriage of goods. Then he prcoeeds to 
classify electric looc motives, e g., into normal or narrow, according to 
the gauge; or else into those (here we quote the abstractor) “which 
are driven by a stream produced by wires running along the whole 
line,” those possessing accumulators, and those with mixed motive 
power. 
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The evidently literal translation of the German word “strom” is 
yather funny; and the whole sentence reminds one irresistibly of Mr. 
Punch's old lady who was so shocked at the idea of a tramcar with a 
naked conductor running along the side. 

Herr Fischbein a to favour accumulator locomotives for such 
purposes as shunting, or for crdinary traffic of a somewhat infrequent 
nature upon а long line. We fear, however, that he has not had tbe 
financial control of any line where acsumulators have been used. 
There need not necessarily be great complications of third rail or 
overhead wire about a shunting yard, though, of course, the location 
is not the тасв suitable in the world, and even with small traffic on a 
long line the accumulators to our mind are out of place on the 
locomotives. They are better employed at intermediate points along 
the line for boosting or storage purposes. 

The second abstract to which we refer, is apparently taken from a 
proposal lately put before the German Government by the Union 
Elektricitáts Gerellechaft for the electric equipment of the Berlin 
Metropolitan and Circular railways. These are at present worked by 
steam, and, of course, the advantages of electric traction do not really 
require detailed mention in reference to lines of this character, being, 
one would think, self-evident and obvious. 

The phrasin 5 by the abetractor is very curious, however, 
and even amusing ; it can hardly have been done by a technical man, 
and hence our remarks as to the " journalese." For instance, the 
followirg is—to say the least of it—open to misconception :— " The 
trains on these railways running on a single line—double lines being 
too ехрепвіте— . . . . . buta high rate of speed cannot be attaincd 
without danger so long as steam engines are used.” We noed not 
stop to deal with a circular railway, having a single line only. Per- 
haps the abstractor’s meaning will be clear enough; but surely it is 
not a е of danger on lines of this character when steam engines 
arc used. 

The high average rate of speed possible with electric traction 
simply cannot be attained by steam locomotives, and that is all there 
is about it. The acceleration and deceleration of electric trains are 
D pie by comparison with steam that the mean speed is much 

er. 


It is not much use informing the ordinary or gentle reader, as the 
abstractor does, that with electric traction a speed of ‘5 kilometre per 
second can easily be attained, whilst with steam traction the greatest 
speed hardly reached 15 kilom.” Asa matter of fact, 30 kilometres 
per minute із rather fast travelling, even for us,and we are rather 
surprised that such a tolerably high speed should be proposed for a 
metropolitan line with frequent stoppages І 

Of course, the mistake is obvious, but even granting a correction (f 
figures, what is the point of adding to the above statement the fact 
that an electric train could ran 80:1 kilometres (50 miles) an hour? 
We quote the decimal of a kilometre to show the exactness of the 
calculation! Of course an electric train can run 50 miles an hour, 
and so could a steam train, bué probably neither would be able to 
attain a velocity equal to 50 miles an hour on a line of this nature, 
with very frequent stoppages. 

It is, however, claimed that а mean speed of 50 kilom. (or 31 miles) 
per hour could be maintained, including stoppages. This certainly is 
a much better showing for electric traction than most of its best 
friends have dared to hope. Indeed, the abstractor says specifically 
that it means a saving of 17 minutes in the hour (nearly one-third) on 
one line, and 15 minutes (or one-fourth) on the other— presumably cn 
the running time. 

Economies of 30 and 25 per cent. in the time of running trains are 
not to be despised, if and when they can be got, and should these 
estimates prove well founded, they will show abundantly what most of 
us know full well is the case, that electric traction upon smburban 
and metropolitan or circular railways, whether overhead or under- 
ground, is far superior in every respect to the use of steam loco- 
motivar, 

The signed articles іп Feilden's Magazine are, we notice, of a very 
excellent order, and amongst those published in the May issue there 
is one concerning the Glasgow tramway system, and the transition 
слогов from horse to electric working, which well deserves extended 
notice. 


OUR LEGAL QUERY COLUMN. 


[Questions addrpssed to the Editors for insertion in this column should 
de as brief and concise as possible. Free use of fictitious names, c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot wndertake to be responsible for the accuracy of 
the views which he may express. | 


“AIME.” wiites:—" In view of the fact that the Board of Trade 
will not now allow a transfer clause in electric lighting provisional 
orders, can these orders now be transferred to companies by local 
authorities? If so, ander what clauses of the Electric Lighting Acts 
can this be done, and in what manner will the arrangement differ 
from the powers conferred by the existing transfer clauses ? " 

„ It is provided by Section 11 of the Electric Lighting Act, 
1882 (45 and 46 Vict., o. 56), that any local come | who hsve 
obtained a license, order, or special Act for the supply of electricity, 
may contract with any company or person for the execution and 

tenance of any works needed for the purposes of such supply, or 
for the supply of electricity within any area mentioned in such 
license, order or special Act, ог in any part of such area; but no 
local authority, company, or person shall, by any contract or 
assignment, transfer to any other company or person, or divest 
themselves of any legal powers given to them, or any legal liabilities 


imposed on them by this Act, or by any license, order, or special Act, 
without the consent of the Board of Trade. Oar correspondent will see 
clearly from this section that even though a power of saie is granted to tbe 
local authority as undertakers, the same cannot be exercised withoot 
the consent of the Board of Trade. The transfer clause which used 
to bs ioserted in provisional orders finds no place in the form of 
provisional order suggested in the Electric Lighting (Clauses) Act, 
1899. The refasal of the Board to allow a transfer by the local 
authority must be gathered from the absence of a transfer clause in 
the order—which might, even in spite of the Act of 1899, be still 
inserted. We are not cognisant of any machinery in the Electric 
Lighting Acts whereby the transfer could be effected otherwise 
than ia accordance with the terms of the provisional 
order. We might add that Mr. Shiress Will, Q.O., in his book oa 
the "Law of Electric Lighting,” second edition, p. 18, ваув: —“ It was 
formerly the practice of the Board of Trade to insert a clause. 
authorising such a transfer... . . but the policy of the Board in 
this respect has recently undergone a change.” 


“ OVERLOADED ” aske:— In the event of a Municipal Electric Light- 
ing Station creating a nuisance by the emission of smoke, who are the 
ersons who are liable to be prosecuted :— (1) The Municipal 
rporation, (2) the manager of the works, or (3) the stoker who is 
firing at the time the nuisance is created? Iam assuming thats 
nuisance is notiocd at some definite time, and that the prosecution is 
in respect of that one definite nuisance.” 
%% We have no doubt that a prosecution will lie against the 
unicipal Corporation, and against them only (See Barnes v. Ackroyd, 
41 L. J., 114) Weare not aware that a manager has ever been held 
liable in such a case. In the case of Niven v. Greaves (1890, 64 J.P., 
548), the defendant was owner of a mill which, upon several occasions, 
sent forth black smoke. The furnaces were constructed on the best 
posse p The кыч атн had € proper supervision 
over the persons charge of the furnaces, nuisance was 
roved to have arisen ow to the default of a stocker. The 
.visional Oourt (Ooleridge and Fry, L. J. J), held the defendants liable, 
and they were fined. It is true that in the case of Ohisholm «v. Doulton 
(22 Q B.D., 736), which arose under a Metropolitan Act (16 & 17 V. 
c. 128. 8. 1), with which we presume our correspondent has no 
concern, employers were not found guilty, where it was that 
the furnaces were y constructed, and that the emission of 
smoke was entirely due to a stoker’s negligence. This was not followed 
in Niven v. Greaves, ubi supra. 


LONDON COUNTY COUNCIL. 


Tua Council on resuming basiness on Taesday last week resolved to 
lend £10,000 to the Poplar Board of Works for electric lighting pur- 
poses at the rate of 3j per cent. on the instalment system, the first 
repayment of capital to be deferred for three years. It was also 
decided to advance £20,000 at the same rate of interest to the Shore- 
ditch Vestry for similar purposes and on account cf the £70,000 
recently sanctioned by the Council. | 

The Oouncil resolved, on the recommendation of the Building Act 
Committee, to approve plans submitted for alterations and addi- 
tions to the Eccleston Place station of the Westminster Oompany, 
and for the erection of an additional boiler house at the Bankside 
station of the City of London Electric Lighting Company. 

Light Electric Railways —The Highways Oommitteo submitted a 
report referring to the inquiry held by the Light Railway Oommie- 
ee in reference to the Council's applications to construct light 

ilways. 

ELEcTBIC Ілантіха SCHEMES. 


Battersea.—The Oouncil were informed in January that tbe County 
of London.and Brush Provincial Electric Lighting Oompany had 
applied for a provisional order in respect of small portions of 
Battersea, and that the Battersea Vestry had decided to oppose tbe 
application. The hways Committee now stated that the work: 
sought to be authorised by the order have already been executed, and 
join up certain isolated portions of the Wandsworth ares which could 
not conveniently have been supplied with current withont the mains 
being taken across this small portion of Battersea. In the circum- 

bse tiom Sh 8 io tbe onder 5 that, i 
observations 
granted, 16 should be made to conform with other orders already 
granted to companies for areas within the county. Tae Board has 
since forwarded a draft of the order in the form in which the Board 
proposes to grant 16. 

Marylebone. —The Oouncil were also reminded in January that the 
Marylebone Electric Supply Oompany had applied for powers in 
respect of the district of Marylebone in competition with the 
Metropolitan Electric Supply Oompany. In the order as deposited 
certain specifled clauses the Electric Lighting Clauses Ас, 1899, 

ted, although the powers ordinarily conferred upon 
the Oouncil under London Orders were provided for by the insertion 
of a special clause, and the usual London subway clause. The 
Oouncil were of opinion, however, that the order should be in the 
form hitherto adopted for London orders; and the Board of Trade 
was asked to so amend the order as to make it conform with those 
previously granted to companies in ct of areas within the 
county, and aleo to make certain other amendments in the order. 

It appeared from the report of the Highways Oommittee that the 
Board of Trade had now forwarded a copy of the order in the form 
in which it was proposed to grant it. The clauses usually inserted 
in electric lighting schemes relative to Lonion have been set out at 

; the Board has inserted in the order the clause asked for by 
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peeling read рест а Шш the date of purchase shall be 42 years 
from 1889; and p on is also made, as suggested by the Council, 
for the supply under the order being by continuozs current. The 
Oouncil also suggested that in this and all other orders which might 
be granted this year the maximum to be charged for current 
should be bd. per unit. The price laid down in the Marylebone order 
as first drafted was 13s. 4d. for any amount up to 20 units and 8d. for 
each unit over 20 units; and in the order as amended the price has 
been altered to 101. for any amount ap to 20 units, and 64. for each 
unit over 20 unite. The Highways Oommittee still thought that, 
having regard to the prices actually charged by loo l aatnorities and 
companies in London, the maximum price pro by the Council 
was а reasonable one, and they mentioned having asked the Board of 
Trade to reconsider the question, and also to make farther amend- 
ments of a formal character. 

Lambeth.—The Committee stated for the information of the Cou: cil 
that the Board of Trade bad decided not to grant the application 
made by the South London Electric Supply Corpora“ ion for an order 
relating to & portion of the parish of Lambeth, included in the area 
under the London Electric Supply Corporation Order, 1889, but ex- 
cluded from the operation of the Lambeth Order, 1892, which was 
granted to the Vestry and subsequently transferred to the Bouth 
London Electric Supply Corporation. 


ELECTRICITY AND THE STEAM RAILROAD. 


THERE may be a certain instinct of selfishness in the attitude of enmity 
to the electrical tramway that characterises English railroade. 
Already in America the outcome of electrical tramway enterprise 
has been a further development in competition with the steam rail- 
roads. Already there are several interurban roads in contemplation 
each over 100 miles in length. Soon New York and Boston will 
be thus joined by а line of about 200 miles, and there is one now 
under construction across the State of Озіо. In Indiana опе is 


higan onoe operated by steam. 
In one year of electrical development, its business increased eleven- 
fold. Is is a matter of common observation that on our English 
steam-worked tramlines one might easily walk three miles in 
preference to waiting for a car, whereas the more frequent electrical 
service picks up a passenger b:fore any great distance has been 
covered by him. I.terurban electric lines may not fiad so great a 
lace in England, bat there is stil room for them. If the Behr 
be really carried out between Manchester and Liverpool, it 
shoald prove a very paying investment. We may suppoie that the 
promoters will have bsen sufficiently wise to consult some engineer 
on the laws of inertia, and that due attention to moderation of 
curvature will be enforced. Given mcderate carver—4 not difficult 
accomplishment across fiat and mossy South Lancashire, and Behr’s 
line ought to be a success. We sincerely hope it will be so built as 
not to bring cut the ill effects of curvature, for ite success would be 
a great help to other schemes. Oar contemporary does not expect 
much from the trolley system on electrical lines. The unprohibited 
third rail still leaves something to be desired, especially on lines with 
only semi-private rights of way. 


THE ROYAL SOCIETY CONVERSAZIONE. 


Тнв exhibition of electrical apparatus at the Royal Society 
Conversazione on 9th inst. contained nothing of striking 
novelty. A period of over production in electrical discovery 
appears to have been followed by a period of depression. 
Such sensational inventions as Röntgen rays, wirelees tele- 


graphy and others that we have been in recent years accus- - 


tomed to, are not likely to be equalled for some time to 
come, 

A clock controlled at a distance by wireless telegraphy 
was exhibited by Mr. Richard Kerr, F.G.S. А receiving 
instrument with a coherer was attached to the clock. A 
transmitter in another part of the room gave rise to electric 
waves, which acted upon the coherer and set the works of 
the clock in motion. The experiment was intended to show 
the possibility of directing the movements of torpedo boats, 


or of regulating a number of clocks from a standard clock 
in a central position. The latter application must become 
impossible as the installation of wireless telegraphy for 
other purposes progresses, since there is no known method 
at present of protecting clocks from electric waves from 
other sources than the standard clock. 

The Cambridge Scientific Instrument, Company exhibited 
improved forms of standard resistance coils, The ooils are 
of bare wire wound on mica frames, and are immersed in 
oil of high insulating properties, which can circulate freely 
in the vessel. The temperature of the coil is read from a 
thermometer immersed in the oil. One of the coils has a 
platinum wire wound parallel to the standard platinum silver 
wire on the same frame. By taking advantage of the 
different temperature coefficient of these two wires the tem- 
perature of the coil can be determined with great accuracy. 

Interesting models illustrating leakage from electric tram- 
ways were shown by Mr. A. P. Trotter. Equipotential I ines 
were drawn experimentally by Prof. W. G. Adams method. 
The lines of current flow were drawn at right angles to the 
equipotential lines. One model represented the case of a 
tramway with a large number of cars uniformly spaced, and 
the other the case of a similar supply of current, but with 
the extremity of the line“ " down to the potential 
of the end nearest the works. The maximum height of the 
secon 1 model was half that of the first, showing the great 
advantage of the boosted ” system. 

Mr. Killingworth Hedges exhibited jointing boxes and 
aigrettes used in the re-arrangement of the lightning con- 
dactors of St. Paul's Cathedral, and various other imens 
and drawings to show the difference between the new system 
and the old. The original system for the protection of the 
Cathedral from lightning was installed under the advice of 
the Royal Society about 1756. This was replaced in 1872 
by what was considered the most improved system, and now 
іс has been still further improved by Mr. K. Hedges. The 
new aigrettes have a large number of points to replace the 
single point of the old conductor. It would be risky to 
predict that the latest system affords complete protection 
till Natare herself has teated it. | 

An electric micrometer exhibited by Mr. P. E. Shaw 
appears to have reached high-water mark in the measurement 
ol minute distances. The first oontaot of two pieces of 
iridio-platinum is indicat d by a telephone and battery in 
circuit with the contact pieces. The movable piece is 
actuated by a fine screw and a system of three compound 
levers. The reading is taken by a telescope from a divided 
cirole mounted on the screw. Movements as small as 2 50th 
cf a wave-length of sodium have been measured by this 
instrument, 5.6., about one ten-millionth of an inch. 

Prof. Minchin showed that a glass tube containing helium 
could be made to flash by electric waves transmitted from 
some distances and received by a copper plate connected to 
electrodes in the tube. 

A pretty experiment was shown by Prof. S. P. Thompson. 
A number of straight permanent magnets were enclo:ed in 
glass tubes, which were weighted with mercury till their 
specific gravity was the same as that of the water of a tank 
in which they floated. A solenoid dipped in the tank and 
energised caused the magnets to perform strange evolutions. 
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CURRENT SPECIFICATIONS. 


X.—THB OENTRAL BLEOTRIO SUPPLY COMPANY'S 
PLANT. 


SUMMARY. 


Extent of Present Specification.—Seotion I. Engines and 
three-phase generators. 
Section 11. Motor Generators. 
Seotion III. Switchboards. | 
System.—Generation at one point of high tension three- 
phase currents 50 ~ 6,000 v. distribution to various central 
stations where transformation takes place through motor- 
generators to direct current at 450 volts. 
Number of Generating Units.—T wo. 
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Size and Typs of Engines.— Меватв. Willans & Robinson’s 
vertical, inverted, triple expansion three-crank type, “3 V" 
Biz». 

Output of Enginas.— E ich to develop 1,200 I. H. . at 
280 revolutions working condensing with 190 lbs. steam 
pressure, and to be able to give 20 per cent. overload for 
periods of one hour without injury. 

Output of Alternators.— Each to develop at 280 revolutions 
260 Kw. in each phase, or 780 Kw. in all. Voltage to be 
6,000 volta between conductors, or 3,460 volta between any 
conductor and earth. Each machine to be capable of giving 
fall output with a power-factor of 85, and to develop an 
overload of 20 per cent. for one hour without injary. 

Number of Motor-Generators.—Six. 

Type and Size.— Each to consist of an induction type 
three-phase motor, wound for 50 ~ 6,000 volts, direct 
coupled to direct-current machine, capable of developing 
230 Kw. at 450 volts at a normal speed of 400 to 450 revo- 
lutions per minute. 

Switch gear.—A complete set of switchboards to comply 
with the requirements of the specification, to be included 
with offer. 

Date of Completion.—To be stated in tender for each of 
the three sections. 

Penalty for Lote Delivery.— £50 per week for Section 1. 

£50 do. do. 2. 
| £20 do. do. 3. 

S'ipulations as to Wages paid to Workmen.—None. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Arbitration.—Satisfactory. 

Date for Receipt of Tenders.—May 22nd, 1900. 


This specification, prepared by Prof. Kennedy and Mr. 
S. T. Dobson, well deserves careful study. It indicates the 
probable line of development in the future of many of our 
direct current stations, and reminds us that in all likelihood 
the so-called central station of the present will be merely a 
transforming and distributing centre in the future, receiving 
electric energy at high pressure, and supplying to existing 
networks energy at suitable pressures for motors and lampe, 
The Central Electric Supply Company, Limited, has been 
formed to вор * electricity in balk” to the St. James's 
and Pall Mall Electric Lighting Company, Limited, and the 
Westminster Electric Supply Corporation, Limited, and the 
present instalment of plant is but for a preliminary attempt 
to relieve the pressure upon some of the Westminster Com- 
pany's generating stations where extensions along the lines 
of additional steam generators are impracticable. 

It is intended that the two generating units here asked 
for shall be installed at the Eccleston Square station, and 
that the motor-generators shall be erected in pairs at the 
Davies Street, leston Square, and Millbank Street 
stations of the same company. 

The longest distance over which power will be transmitted 
at high pressure in this instance is 3, 100 yards. 

It will be noted that the engines are specified not only as 
to output and speed, but also as to type, size and manafac- 
ture, во that as regards that portion of the specification there 
is little to be said. The steam consumptions and efficiencies 
asked for are high, but not at all impossible under the given 
conditions. 

The generator specification allows more latitude. The 
machines are to be connected enc-on to the engines, and 
should have rotating field magnets and stationary armature 
windings. The armatares are to be s/ar connected, having 
the centre point earthed, the fi-ld magnets being wound for 
450 volta. | | 

The machines must be во designed that a short circuit 
асо for five minutes does not damage the armature, 
and :— 


Contractor to state in tender how far it would be poesible to 


provide an induction winding on field magnete sufficient to drive 


ger erator as motor should its field circuit fail when working in 
parallel with other generators, and what addi ional cost for such 
arrangement would be. Also to state how far, if at all, such addi- 
tional winding would affect efficiency of combined set. 


Direct coupled exciters are to be provided which may be 
used if детіғед in con junction with a supply from the low- 
tension omnibus bars at the station. The motor-generators 
аге to comply with the usual high character of design and 


requirements insisted upon by Prof. Kennedy, the combined 
efficiency at full load being specified not to be below 88:5 


per cent. | 

A of connections for the high tension and 
exciting circuits is given, and offers for the complete switch 
gear must be submitted. 

Although the work is divided into three seotions, it is 
evidently the intention to make an inclusive contract with 
one firm, and thus maintain their responsibility for successful 
completion intact. 

As regards both generators and motor-generators, it is 
stipulated that :— 

Tenders will only bs considered for generators made by firms which 
have already manufactured three-phase of large sizs which 
have been in succesafal use for at 12 months. 

This read literally would practically prevent any British 
firm tending with any e of success, but we believe that 
any offer from manufacturers of repute of alternating 
current machinery would be treated on their merits. 

The general conditions are, on the whole, fair and suitable 
for general acceptance. The arbitration clause reads :— 

Should any dispute arise as to the true intent and meaning of these 
general conditions and regulations, and the formal contract to fallow 
hereon, or of the specifications, drawings, schedules, the fulfilment 
thereof, or the settlement of accounts, or as to the value of any 
additional work to which the schedule rates cannot be applied, the 
same shall be referred to the President of the Institution of Civil 
Engineers for the time being, or some member of the Institution 
nominated by him. Any on, interim or fiaal, of the arbitzator 
so appointed, shall be finally binding and conclusive upon all parties. 

The only modifying clause is the following, which may, 
eius Prof. Kennedy as engineer, be accepted with little 
risk :— 

Every part of the work must be done to the satiefaction of the 
engineers, whose directions are to be followed in every respect, and 
whose opinion on all questions relating to the works is to be conclusive 
and йаа]. 

Having regard to the arbitrary powers claimed by many 
engineers, the following Шаш, dealing with power to ask 
for remova: of an incompetent foreman is well worth oon- 
sideration. It is one which would be willingly accepted 
by any high-class manufacturer in the country. 

During the delivery and erection of work at the stations or sites 
specified, the contractor shall keep on the ground at each separate 

lace at which work is being carried out a thoroughly qualified 
oreman, who shall be considered to represent the contractor in bit 
absence; but if any such foreman be found, in the opinion of the 
engineers, to be incompetent or inattentive, or to conduct himself 
improperly, the engineers shall have power to remove him by giving 
seven days’ notice to the contractor, and to require an efficient person 
to be appointed in his stead. 

Another good feature in the specification is the limite- 
tion of the power of the engineers to vary the work included 
in the contract to 10 per cent. of the value of the whole 
contract. This is a point of great importance, but one rarely 
made clear in invitations to tender. 


XL—WOBKSOP BLEOTRIO LIGHTING. 


SUMMARY. 


Plant asked for.— Complete scheme for electric lighting. 

System to be Employed.—Three-wire low tension oon- 
tinuous currente with accumulators, the voltage between 
middle wire and either of the outers being 220 volts. 

Number and Type of Boilers.—Two, of Lancashire type, 
each 80 feet long and 8 feet diameter. 

Fuel Economiser.—To have 128 tubes, and to be of Messrs. 
Green’s or other approved make, 

Travelling Crane.—To lift 5 tons and have a span of 24 
feet. 

Number of Generating Units.—Three. 

Size of Steam Dynamos.—One to develop 150 Kw. at 
440 volte, two to develop 100 Kw. at same voltage. 

Type of Engines. — To be of inverted vertical pattern, 
with two or three cranks suitable for compound working, 
either working exhausting to atmosphere or a jet condenser 
maintaining a vacuum of 25 inches. 

Speed of Combinations.—To be about 400 revolutions pet 
minute for the larger sete, and about 450 revolutions per 
minute for the smaller sets. 

Steam Pressure.—125 lbe, per equare inch. 
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Balancers and Boosters.—To consist of four machines 
mounted on ваше shaft, the two inner machines each having 
an output of 80 amperes at 220 volta, and the two outer 
machines each 70 amperes at 80 volta. Speed optional. 

Accumulators.—Two hundred and forty to be supplied, 
each with a capacity of 210 ampere-hours, without voltage 
of any cell falling below 1°85 volts. | 

Types, of Cables.—Feeders may be concentric or twin, 
insu with either paper, jute, india-rabber, or bitumen, 
and laid either in solid bitumen or lead-covered and armoured 
laid direct in the Шош. Distribution may be either three- 
core or three single cables laid in a trough, insulated in any 
of the methods mentioned above. 

Ато lamp cables to be single core suitably insulated, lead- 
covered and armoured. 

Switchboard.—To be suitable for three dynamos, cells, 
balancer, and booster, two motor circuits, and two feeders. 

Dats of Completion.— Five months from date of order. 

Penalty for Late Delivery.—£20 per week for each 
section. 

Stipulations as to Wages paid to Workmen.—None. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Arbitration Clause.—Satisfactory. 

Date for Receipt of Tenders.—May 28rd, 1900. 


This specification has been prepared by Mr. A. B. 


electrica 


mo unsatisfactory labour conditions are imposed. Possibly 
the fact that Mr. Mountain acted as secretary to the Muni- 


Grafting of the “standard clauses” go often referred to in 
these articles, accounts to a certain extent for the satisfactory 
nature of these general conditions. 

We notice, however, that two-pole dynamos are specified 
for both sizes of machines. Surely it wonld have been better 
Lo have left the type of dynamo optional, seeing that for 
these sizes multipolar machines are now во generally adopted. 

In specifying the motor balancer, each machine is specified 
to give an output of 30 amperes at 220 volts, or 6'6 KW., 
while in the switchboard section each of these machines is 
said to be of 18 Kw. capacity. There seems to be a little 
inconsistency here. 

In each section the time of completion is the same, viz., 
five months from date of order. It would have been better if 
the crane had been specified to have been completed at least 
two months earlier than the steam dynamo, as, under present 
conditions, it will not be any use to the plant manufacturers, 
and the Oouncil will not be able to reap the advantage they 
ought to do in the reduced cost of erecting the plant due to 
the usual free use of the overhead crane. Although the 
groes values of the different sections will vary to a very large 
extent, the penalty for late completion is the same for every 
section, viz. £20 per week. In the сазе of the crane this 
would probably be far too large a percentage of the total 
cost for any manufacturer to accept. 


THE APPLICATION OF ELECTRIC TRACTION 
TO EXISTING RAILWAYS. 


By Ep. O. рв SEGUNDO, Assoc.M.Inet.0.E. 


(Concluded from page 808.) 
WirH regard to the system of conveying the current from 
the generating station to the trains, it would not be safe to 
argue from the experience gained in ordinary tramway work, 
in which donbtless the trolley system is by far the cheapest 
in first coat and, under o:dinary climatic conditions, also in 
maintenance. It might be thought that the overhead trolley 
would apply à fortiori to an electric train running through 


the country. Such electric railways do exist in America 
and elsewhere, but, in general, for suburban high-speed 


traffic the overhead system would be practically inad 


T wo great difficulties still remain to be overcome in con- 
nection with this system of conduotor, namely, how to deal 
with the formation of ice on the contact surface of the con- 
ductor, and how to bond the rails at the joints if they be 
used for the return current. Very many systems of rail 
bond have been devised and large sums spent in experiment, 
but, во far, no quite satisfactory form of bond seems to have 
been arrived at, that is to say, satisfactory alike from the 
point of view of cost and efficiency. 

With reference to the conducting power of the earth, the 
opinion that the contact of the rails with the earth was of 
material assistance in diminishing the “ back pressure," as it 
were, of the return has been based chiefly upon the results of 
work in towns and cities, where the earth contained a 
number of gas, water and other metal conduits, and there 
are many instances on record to show that sometimes a quite 
appreciable difference of potential has been found to exist 
between, say, a water pipe and a gas pipe. Recent testa go 
to show that wet sand or gravel is by no means the good 
conductor it is supposed to be, and that snow covering the 
positive and the rail through which the return is made has 
very little effect upon the amount of leakage. The influence 
of this knowledge upon the cheapening of the erection of the 

itive conductor will be very marked, as hitherto it has 

n assumed that the earth was of great value in increasing 
the conductivity of the return circuit, and hence must be 
carefully insulated from contact with the conductor, which, 
of course, involves great nse. 

The questions involved in the consideration of the effect 
of earth returns upon gas and water mains are of great com- 
plexity. If it is the fact that even wet earth is a compara- 
tively bad conductor and if the rails through which the current 
returns are of ample size and properly bonded, it would ap 
that the effect of such portien of the current that might 
find its way back through earth and its contents should be 
small. From the results of experiments referred to in the 
PM paragraph, it will be clear that the degree of con- 

uctivity of the so-called “earth,” will be conditioned by the 
number of gas, water, or other pipes contained therein, and 
their proximity to the railway conductor-rail, hence the 
various metal conduits in the earth through which a current 
returns will receive all the current that is going. What is 
somewhat obscure is why any appreciable volume of current is 
shunted, as it were, from the return rail. There can be little 
doubt that even wet earth is a bad conductor. Wet shingle 
certainly is. The writer discussed this point with the pro- 
prietor of Volk’s Electric Railway at Brighton many years 
ago, and Mr. Volk unhesitatingly asserted that when dry the 
shingle upon which his rails were laid acted as a perfect 
insulator, and that even in heavy rain the conducting к 
was inappreciable, as was shown by hi» tests for leakage 
In the circumstances, the ratio of conductivity of the earth 
to conductivity of rail must ap zero. Of course, any 
increase of the resistance of the rail due to inefficient bond- 
ing would increase the current return through earth, but 
any serious increase of resistance arising from such a cause 
would soon be discovered and remedied. It is also not 
impossible that the corrosion от poe may be due to other 
causes, though these would doubtless be aggravated by the 
passage of an electric current, and the extent of this would 
pend upon whether the current flowed from rails to pipe, or 
from pipe torails. Certainly as far as expert testimony upon 
the subject is concerned, the exact cause of the corrosion and 
the degree of responsibility which should bs laid upon earth 
returns, are matters upon which doctors di 

The effect of earth returns upon telephone and telegraph 
lines is another matter, because in this case a small volume 
of current can produce serious effects. | 

The means adopted for power transmission and conse- 
quently the cost thereof will be largely influenced by local 
conditions. With 500-volt motors the economical limit of 
transmission without feeders would be from 7 to 8 miles, 

ing a frequent train service and well filled trains. The 
desirability or otherwise of using feeders resolves itaelf into 
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an estimate of the loss in interest on the capital outlay for 
the feeder, as compared with the fuel saved by their use and 
the saving in copper on the mains. Clearly, therefore, in 
districts where coal is dear the limit of economical trans- 
mission without feeders would be at a smaller radius Шап in 
a locality where coal was cheap or where water power was 
available at a moderate rental. If the voltage of supply to the 
motor were raised to 750 or 800 volts, and it could be shown 
that manufacturers could eupply an equally efficient motor to 
work at this pressure, the radius of economical operation 
withont feeders would be extended to 10 miles or more. 

The cost of working such a rail way by electricity involves a 
very careful consideration of all the local conditions. It 
would not be safe to generalise from the experience of elec- 
tric tramway working. It is found from the results of many 
tramways, both here and on the Continent, that the average 
consumption of energy is about 1 Kw.-hoar per car-mile 
for average-siz.d tramcars, but the coaches for a suburban 
electric service would have to be much more substantially 
built than average tramcars in order to stand the speed at 
which they would be driven and the general rough treatment 
in shunting, making up the trains, &c., to which carriages 
on a railway are subjected, and it would hardly be safe to 
allow less than 6 to 8 Kw.-hours per train-mile of five 
coaches, seating, say, 60 passengers apiece. Tuking the 
total cost of electrical energy, including every expense, at 
24d. per Kw.-hour delivered to the motor, the cost per train- 
mile would be 15d.to 18d. The latter figure is probably a 
high estimate for such passenger traffic requirements as 
might reasonably be expected between London and some of 
the more densely populated suburbs if a cheap and very rapid 
means of communication were instituted. The general 
objection to life in the suburbe at present is, that while only 
8 short distance from town, one has to endure all the dis- 
advantages of being out of town without the compensating 
advantages of life in the real country. 

Several instances of suburban electric railways exist, 
notably in America, and one which: is now in progress of 
extension promises to be an interesting and successful 
example of enterprise in this direction. The electric railway 
connecting Detroit and Mount Clements, a distance of about 
20 miles, was one of the first high speed interurban electric 
railways in America. So satisfactory has been the operation 
of this road that it is now being extended for a further 53 
miles to Port Huron. | 

In the distribution of power five sub-stations will be 
employed, all of which will be worked in parallel. Thus any 
heavy loads on any part of the line will come on the several 
sub-stations at onoe and relieve the whole line. 

The fares will be at the rate of 1} cents per 
mile (under 2d.), and the speed, including stops, about 27 
miles per hour. It is anticipated that between stations the 

attained will be 45 miles per hour. 

The problem of an electric suburban service has also been 
solved by the Union Railroad Company, of Providence. The 
railroad company operates between 300 and 400 electrio 
tramcars in the City of Providence, and the first of the 
new extensions, which promise to develop into important 
feeders for traffic, is about 18 miles long. The method by 
which the power .for the extension was to be obtained 
called for very careful consideration, and finally an alternate 
current system was adopted, by means of which it is claimed 
that current is supplied from the central station in Provi- 
dence more cheaply than if obtained from a separate 
plant. The principle is as follows: A rotary ам 
Bub-station is erected about 14 miles from Providence, 
and supplied with high tension polyphase currents from the 
central station, the sub-station supplying. the trolley line 
with direct current in either direction. ‘These high tension 
currents are not generated from alternators, as is usually the 
case, but are obtained from rotary converters transforming 
energy in the opposite direction to that in which these 
machines usually work. 

Within the city limits the cars stop at street corners, but 
outside the city there are distinct stations at a distance apart 
varying from a qaarter of a mile to a mile and a half, there 
being 14 stations in the distance between the city limits and 
the end of the 18-mile line. The line is a single one 
throughont, with the usual length of double line at stations, 
and is 4 feet 83 inches gauge, in all respects as it was pre- 
viously used for steam service, and, ав regards speed, the 


double truck cars, 50 feet in length, run at 40 miles per hour 
on some of the line, The cars are equipped with air 
brakes and whistles in every way similar to the old steam 
trains, | 

Bat America is not alone in the enterprising spirit with 
which electricity is being applied to railways on a scale 
which hitherto has been ош Мегой to belong to the domain 
of steam only. Italy is taking a very great interest in this 
development of electric traction, and the subject is being 
actively discussed, and with practical results. An electric 
railway is projected between Naples and Benvenuto, a dis- 
tance of 30 miles. The application of electric traction on 
the Naples-Oastellamare line is being considered. This line 
is 22 miles in length and has a double line of rails. It is 
proposed to generate power eventually from the waterfalls on 
the river Tusciano. In the first instance a stesm-power 
plant is tu be erected, which plant will subsequently ba utilised 
as a reserve, A new feature in the service of trains is the 
provision of express trains every two hours, covering the dis- 
tance in 35 minutes (nearly 38 miles per hour), and ordinary 
trains every 40 minutes, doing the journey in 60 minutes. 

A project of greater magnitude and importance has 
received the approval of the Italian Government, namely, the 
proposal to operate by electricity the trunk lines in the 
Valtellina, the Licce Colico-Sondrio and the Colico-Ohiavenna 
lines, both of which are now operated by steam. The 
necessary works are in progress, and it is believed that the 
lines will be in operation next year. The power for this 
work will also be obtained from water, the company having 
secured a оопсеввіоп for using 25 cubic metres ре second 
from a waterfall of 80 metres head on the River Adda (abont 
oe Le — tal 

n France very great progress en in electric 
traction, the mileage having been almost doubled up to 
January 1st, 1900, as yrs giis with January Ist, 1899; 
and the same activity an can be chronicled in 
Germany and Switzerland. There can be little doubt that 
we are now, in England, on the eve of large developments in 
the field of electric traction, which it may confidently be 
asserted, will before long algo take place in South Africa. 

As compared with other countries, Great Britain seems to 
have been very wanting in enterprise, but while this is toa 
certain extent true, it must remembered that legal 
restrictions and other difficulties have rendered it impossible 
for enterprise to take a practical form. One advantage of 
this enforced inactivity, however, has been that England 
is now in a ition to profit by the experience of 
others in the field of electric traction, and thus it may be 
anticipated that when the application of electricity to various 
modes of traction once begins in earnest, it will with 
all the more rapidity for having been re во many 
years. The mileage in America has reached the large total 
of 15,000, over which some 50,000 cars are operated, while 
in this country the corresponding figures are still insigni- 
ficant. Now that the many advantages of electric traction 
over other forms—notably, over horse tractiou—have been 
demonstrated beyond all doubt, and as the powers that be are 
looking with a more kindly eye upon the legal part of the 
business, it is fair to assume that before many years horse 
traction for tramways will have become quite obsolete in this 


country. 

It must not be forgotten that engineers in England had 
solved the main problems connected with electric traction 
some 16 years ago, and thatthe City and South London Rail- 
way was the first electric railway of its kind in the world. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Ат the meeting on the 10th inst. of the Institution of 

Electrical Engineera, Mr. S. Evershed read a paper—or, 

rather, gave an excellent résumé of his paper and many 

Е. interesting remarks—on “ А Frictionless Motor 
eter.” 

As Mr. T. D. Lockwood, the well-known American elec- 
trical engineer, was present, he was asked to open the dis- 
cussion, and to 8 on the pap2r "and other subjects.” 
He did so, principally devoting himself to the other sub- 
jects.” He expressed his surprise at the personnel of the 
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meeting, finding it the same as in New York with many 
young faces. He had been a foreign member for a long 
time, but had never had the chance of attending before. 
He told one or two amusing stories with a delicate 
flattery of the Institution quietly oonveyed, and said 
he esteemed it a very great privilege in that 
he was—(hear, hear)—“ quite во, here, here.” If one 
could jadge from Mr. Lookwood, the American Institution 
meetings must be dull without him, for he was listened to 
with interest, although when he came to the paper he 
admitted he was disconcerted at its title, and perhaps more 
than anything admired the trouble taken in reading patent 
specifications—to which Mr Evershed had referred with 
what was almost an evident sense of pain, for, said Mr. 
Lockwood, although written in Englisb, specifications might as 
well be in a foreign language so far as one could learn anythin 
from 99 out of 100: if the picture was right the text di 
not agree with it, and if the text was fairly plain then the 
picture did not fit the text. One thing further he app'e- 
ciated, and that was how little honesty people of former 
times had, for they had stolen all our best inventions! 

Mr. Ferranti quite understood what Mr. Evershed meant 
when he said he had worked 10 years at the subject, for few 
realised the time, disappointments, fruitless work, and cost of 
making a useful invention. He did not think, perhaps, that 
Mr. Evershed had quite appreciated how frictionless other 
meters had been. In 1885 he came across one of his own 
mercury meters, which ran backwards slowly for two days 
after being disconnected from the circuit. The cause even- 
tually was found to be that th» sixth or seventh wheel in the 
train was jammed, and the spring on the other wheels was 
sufficient to give the driving force. The friction, therefore, 
must have been extremely small. He had found a certain 
trouble even due to want of balance in the little fan in his 
mercury meter when it was varnished carelessly, and one side 
was made a little heavier than the other. It was quite evident 
that the disturbing forces were then absolutely tiny in their 
dimensions. The Aron meter practically disregards friction, 
but it ticks, and he recommended Mr. Evershed to stop the 
noise in the sample meter exhibited. His own idea on the 
whole was, that the “frictionless” meter was greater in 
scientific than in commercial value. Users asked for most 
absolute simplicity; but, all the same, the meter was most 
splendid.” 

Mr. R. Wood next spoke, and told the meeting he came 
down to the Hall to make a claim to be the inventor of the 
magnetic suspension exactly as shown. (He did not, how- 
ever, favour the members with any evidence on the point.) 
Mr. Mordey exhibited the Stanley meter, and was of opinion 
that there are more important things than even low friction. 
He thought that the meters of the future would be, for con- 
tinnous currents, of the mercury type, and for alternating 
currente, induction meters. He described the magnetic 
suspension of the Stanley meter, and gave some particulars 
of its working. 

Mr. H. L. P. Boot, as a user, was glad “to have a go at 
manufacturers, who did not seem to appreciate the value of 
а reliable meter. It had paid him to scrap two types of 
meter; he had tried four patterns, the first would not 
“mote,” the second moted too freely, the third caused com- 
plaints from consumers about the men who were always bein 
Bent to push on the dials,” and even the fourth was object 
to by some individuals who said that a man with a biblical 
name could not be expected to design a meter. He then 
detailed what were the essential points of a good meter for 
Tunbridge Wells, and аш how usefal he found a relay 
for cutting out a meter altogether. 

The next speaker praised electrolytic meters, and was fol- 
lowed by Prof. Ayrton, who ably and at length defended the 
Evershed meter against the charge of being unworkably 
complicated. Here was a meter—a dream of a meter— 
following a perfectly straight-line law. The Ayrton and 
Perry patent foreshadowed both successful types of meter in 
use to-day, yet both were becoming complex; but what would 
the argument be if applied to watches? What chance could 
a watch have against the simplicity of Alfred the Great’s 
candle? The acc of the Evershed meter was attained 
by annihilating friction. He was glad to see that both this 
and the Aron meter had gone back to the original idea of 
measuring really what is paid for, and that meters to measure 
quantity гате being abandoned. Now all the best meters 


were energy meters, and in that especially he expressed his 
satisfaction. 

Mr. Lockwood rose to point Prof. Ayrton’s remarks. He 
said that the last oocasion when meters were discussed at the 
American Institute similar objections were made ; but what 
did it matter if complexity was attended by effectiveness ? 

Mr. Aron was anxious to confirm the praise given to 
energy meters, and characterised as hyperoritical the objec- 
tion made to the Aron meter on the score of noise. He was 
glad to find this was the sole objection raised to it. Prof. 
S. P. Thompson added to the congratulations, and viewed the 
meter as representing a very large amount of careful thought 
and experimenting. He honestly wished that Mr. Evershed's 
efforts might be crowned with material success. Не 
humorously referred to an oocasion when he found the ticking 
of a meter a useful indication of the maintenance of supply. 

Mr. Everahed replied, aud said it was pleasant to find that 
one's rivals appreciate one’s work. As time was limited, he 
took objections in order. Firstly, complication. He 
thought the reply could not be put better than Prof. Ayrton 
had done, but really this was a matter for the manufacturer, 
who had to make and sell at a reasonable price. He thought 
Mr. Ferranti was himself very complicated, yet he worked 
very well and was appreciated ; at any rate, the members appre- 
ciated him more and more. Secondly, noise. This only 
required a little rubber on the metallic stops to deaden the 
noise. He believed the bulk of future supply would be by 
continuous current. Electrolytic meters were not only 
messy, but was any mechanical question half so complex as 
that of electrolysis? Lastly, as to oost. First cost is not 
the last cost ; repairs and depreciation have to be considered. 
Mr. Evershed closed with a mention of several who had 
assisted him in working out the meter, and in bringing it so 
fally and in experimental form before the meeting. 


— 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1900. 


Compiled expressly for this Journal by W. P. Тномрвои & Co. Electrical Patent 
Agents, 822, High Holborn, London, W. O., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


7,957. "Improvements in coin-controlled X-ray apparatus." C. A. ALLISON 
(F. Neugebauer and F. Distelhorst, United States.) Dated April 80th. 

7,979. ‘Improvements in porani electric lights.“ A. J. Восіт. (E. R. Gil 
United States.) Dated April 80th. 

7,983. “Improvements in electrical signalling.” J. N. MASKELYNE, Junr. 
Dated April 80th. 

7,989. “Improvements in electric switches.” W. F. Jones. Dated 
April 80th. 

7,997. “А new and improved electric gear for cranes.” O. KAMMERER., 
Dated April 80th. 

8,018. “Improvements in and connected with electric switches.” Н. О, 
FARRELL. Dated May Ist. 

8,015. A new or improved methol and apparatus for electric railways and 
traction purposes." А. BALLANcE and S. A. JEFFERSON. Dated May 1st. 

8,016. A new or improved means and apparatus for collecting current from 
сае contacts for tramcars, &c.” А. BALLANCE and 8. A. JEFFERSON. Dated 

ay Ist. 

8,019. * Improvements in and relating to winches for raising and lowering 
arc lamps.“ J. Dewar, May 15%. 

8,022. ‘Improvements in dynamos and electromotors." А. H. Мірсірү. 
Dated May 15%. 

8,028. "Improvements in and relating to electrico bells or instruments requir- 
ing vibrating motions." G. W. HoLTand A. J. HAL AM. Dated May Ist. 

8,061. “ Overhead electric protector for conductors." J. A. POCHE. 
Мау Ist. 

8,067. "A new or improved method of tuning electric currents and producing 
musical sounds by electrical agency." А.Т. M. JouNsoN and G. GvvoTT. Dated 
May 1st. 

8,108. “Improvements in electric igniters for internal combustion engines 
and the like.“ A. G. Nrw. Dated May 2nd. 

8,107. Improvements in or connected with telephone instruments.” THE 
BairisH ELECTRIC Works Company, LixuirTED, and B. BaaNDER. Dated May 
2n 


Dated 


8,111. “Improvements in parts of telephone instruments." THe BRITISH 
ELECTRIC Works Company, LimMitep, and B. BRANDER., Dated May und. 

8,116. “Improvements in the construction of casing and capping, and in the 
means of attaching same together for use in connection with electrical instal- 
lations.” F. A. WiLLIAxs, Dated May 2nd. 

8,122, “The improved electrical fusible cut-out.” 
May 2nd. 

8,128. "Improvements in and connected with electric light wall plugs.” Н. 
OPPENHEIMER. (Actien-Gesellschaft Mix and Genest, Germany.) Dated May 
2nd. 


В. C. Bovevet. Dated 


8,143. An apparatus for receiving Hertzian waves and translating them 
into perceptible signs.” J. C. Scharkk, P. Ілргоір, and E. RENZ. Dated May 
2nd. (Complete.) 

8,152. "Improvements in transformers" W. L. Wise. (The Actien 
Gesellschaft Elektricitütsworke vorm, О. L. Kummer & Co., Germany.) Dated 
May md. (Complete.) 

8,160. “Improvements in electric switches,” W. Ету, Dated May &nd. 
(Complete.) 
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8,79. "Improvements in electric switch apparatus." W. F. JONER. Dated 
May 8rd. 

8,181. "Improvements in junction boxes for the conduits or casings of electrio 
wires." C. J. Wightrwanand A. Hvpsox, Dated May 8rd. 

8,201. "Globe or shade holder for gas, oil, or electric light fittings." Dated 
May 8rd. | 

8,207. “Improvements in insulated electric conductors and process of and 
apparatus for making the same." Тик Ввітіхн THousoN-HoUSTON COMPANY, 
Limiten, (W. S, Clark and G. H, Rupley, United States.) Dated May 8rd. 
(Complete.) 

8,9808. “ Improvements in high potential electric switches or circuit breakers.’ 
THe British THOMSoN-Hotsron Company, LIMITED. (E. M. Hewlett, United 
States.) Dated May 8rd. (Complete.) 

8,211. ''Elect-o-mechanical printing apparatus.” Dated 
May gi d. | 

8,225. “ А new or improved article of manufacture for use in connection with 
telephone or telegraph instruments.“ $.GELDER. Dated May 8rd. 

8,226. “Improvements in plates for secondary batteries." P. BcnWwiTT: 
Dated Мау 8rd. (Complete.) 

4,297. “Improvements in or connected with windings for dynamo-electrio 
generators, motors, and converters." V. A. Fynw. Dated May 8rd. (Com- 
plete.) 

8,234. "Improvements in electric rail bonds." THe British WESTINGHOUSE 
ELECTRIC AND MANUFACTURING Company. Limirgen. (C. Е. de Redon, United 
States.) Dated May 8rd. 

8,239. “An improvement in electricity meters constructed on the Ferraris 
principle.“ SirwxkNs, Bros. & Co., Ілмітер. (Siemens & Halske, Aktien Gesell- 
schaft, Germany.) Dated May 3rd. (Complete.) 

8,941. "Improvements in electricity meters." M. KarrMaww. Dated May 8rd- 

8,257. "Improvements in electric ignition devices for gas and oil engines." 
T. H. GARDINER and L. GARDINER. Dated May ith. 

8971. “А new or improved electrical switch." D.C. MippLETON and W. S. H. 
Вмітн. Dated May 4th. 

8,274. “Improvements in ће manufacture of electrical fuse heads and elec” 
trical fuses.” H. J. Happan. (Fabrik Elektrischer Zinder, G. M. B. H., 
Germany.) Dated May 4th. 

8,289. “ Improvements in or in connection with insulated electric cables or 
conductors and the manufacture thereof.“ G. E. HE vI.-Dia. Dated May 4th. 

8,290. “Improvements in or relating to insulated electric cables or con- 
ductors and the manufacture thereof." G. E. HEvr-Di4. Dated May 4th. 

8,203. “Improvements relating to electrical installacion and distribution.” 
J. F. 81TH. Dated May 4th. 

8,299. “Improvements relating to two-liquid primary batteries and regene- 
rating the same.“ J. Y. JouNsoN. (H. J. Dercum, United States.) Dated 
May 4th. (Complete.) 

8,800. “ Improvements relating to two-liquid primary batteries and regene- 
rating the same.” (H. J. Dercum, United States.) Dated May 4th. Complete.) 

8,815. “ Improvements in electric switches." W. Е. Jones. Dated May 6th. 

8,844. “Improved double pin plug for electrical connections." F. Н. 
Minn and Tur Sex ExnectricaL Company, Limiten. Dated May 6th. 
(Complete.) 

8,847. “ Improvements in or relating to the ‘trolley head’ employed in con- 
nection with electrically propel'ed cars or vehicles." J. TAYLOR and А, Hupson. 
Dated May 5th. 


B. A. Brooks. 


8,351. “Improvements in electro-medical batteries." L. Рктісн. Dated 
May 5th. 

8,357. “Improvements in electricity meters.“ G. HOOKHAM. Dated 
May 5th. 


8,861. “ Improvements in apparatus for switching electric currents on and 
off, epecialy suitable for lighting telephone switchboards.” F. GILL, 
R. GILMOUR, and P. H. Chaxton. Dated May 5th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


12,820. “ Anew er improved apparatus for electrically signalling oa railways.” 
R. Mesohamp. Dated June 8th, 1898. Relates to means for electrically indicating 
on an engine or train whether one or more blocks of the line ahead are clear or 
blocked. The general arrangement of contact circuits and rails are shown in 
diagrams which are too complicated for the purposes of abridgment. 4 claims. 


12,041. “improvements in sontaot rings for elestrie glow lampe." Siemens 
Brothers & Co., Limited. (Siemens 2 Haiske Aktien GeselitobafL) Dated June 8th, 
1898, Incandescent lamps. Caps are made with small openings of an unvarying 
size to receive lamps with uniform necks which may be secured without 
cementing materials, while the remaining parts of the caps are made of any 
desired sizes and shapes to suit different holders. The lamps and caps may be 
connected ss described in Specification No. 12,839, A. Dp. 1891. 1 claim. 


13,568. nts in jolating electric cables.” J. Н. Barker. Dated June 
17th, 1898. Relates to joints for concentric and other cables which may be dis- 
connected for testing, &c., purposes. Junction pieces are clamped to each 
section of the cable,and are formed in two parts with vertical extensions 
carried above the insulating material. These are mechanically connected and 
finally electrically connected above the general body of insulation. The elec- 
trical connection can thus be broken without disturbing the main connection, 
A junction piece having a vertical xtension is clamped to the outer conductor. 
A pair of connectors are separated by insulating material, and mechanically 
connected by insulatad bolts. Connection is then completed through a bar. 
Similarly the other conductors are connected by clamping devices. Modifica- 
tions of the double connectors are described. One form is fitted with a screw 
clamping device, and is adapted to be bolted to the base. In other forms, the 
connectors are arched, and in a special form for use with twin conductors a 
pair of clamps is bolted to an insulating plate. 9 claims. 


13,080. “improvements in secondary electric batteries Or acowmni * 8. W. 
Hart and E. J. Clark. Dated June 20th, 1893. The plates are held together by 
insulating bolts which pass through retaining bars through holes in the plates, 
and through holes in insulating washers placed between the plates and acting as 
separators. 'The lugs of the plates of one polarity are connected together by 
casting on them a bridge with & main central contact piece in which is a tapered 
hole and which is connected with a similar piece of another cell by a tapered 
bolt having & core of copper or other good conducting material in it. 4 claims. 


13,087. “improvements in electric aro furnaces.” Р. Q. Day and the 
llluminating Company, Limited. Dated June 90th, 1898. Ато оп асов for opera- 
tions such as carbide-making, in which inflammable gases are produced, 
sre provided with vent holes in their sides for the lateral escape of such 
gases from about the level of the arc. Two sides of & furnace may consist 
of movable firebrick or other pieces or doors which are closed successively as 
me product of the furnace accumulates and fresh material is added. The 
urnace consists of а metal bottom carrying two fixed vertical sides to which 


metal doors are hinged and latched. The bottom contains the lower carbon 
electrode. Each door has a vent tube inclined upward to retain the materials 
gas channels are formed in the materials by introducing an iron rod. 4 claims. 


13,702. ements la dyname-slectrio machines and electric motors." 
H. F. Joel, jun. Dated June 20th, 1898. Relates to the fleld-magnete and arms- 
tures of dynamos and motors which are constructed with uated cores and 


coils for the purpose of obtaining an even distribution of magnetiem in the 
neighbourhood of the poles. A simple form of magnet is built up of three iron 
strips with bent up ends, which collectively form tbe pole-pieoes, and a coil is 
wound in the central space so as to embrace all three strips while smaller coils 
are wound in two intermediate spaces so as to enclose first two and then one 
only of the strips. The invention can be applied to an internal fleld-magnet tor 
а dynamo wherein the strip cores are replaced by a solid or laminated core 
tapered off and provided with slots at tbe poles. Amongst other advantages 
sparking at the brushes is prevented. 1 claim. . 


13,818. “improvements in or relating to сон operates сиза: эрага пе 
station 1 ” W. P. Thompson. (Н. R. Mason and È. D. Weimer.) Deed 
June 21st, 1898. For each denomination of coin, which can be paid, а different 
shoot is provided which has just the width of the coins it is intended to take 
and is made of a corresponding number of similar sections each bearing a peir 
of light spring terminals and communicating with the next section. The 
terminals are in a circuit including part of the primary circuit of the telephone; 
consequently one, two, three, or more clicks are heard at the central office, 
according to the coin paid, as it bridged the gap between esch pair of terminals 
iu its shoot. 10 claims. ` 


13,827. . g devices and electric motors fer use 
therein." R. . (К. H. Bagster.) ted June 21st, 1898. Relates to alter 
nating current induction motors, and more particularly to means for verying 
the number of magnetio poles produced by the primary winding of such a 
motor. The coils constituting the said winding are wound in two sections, 
which are connected in series, and the number of poles is changed by 1 eversing 
the current through one of the sections. Windings for two-phase machines are 
also described, one of which is adapted to produce either 2 or 6 poles, and the 
other either 8 or 24 poles. The provisional specification describes the use of 
such motors in an arrangement for varying the speed of a shaft or pulley, con- 
sisting of two alternating current motors running at different speeds, and so 
arranged that their resultant speed is either the sum or the difference of their 
individual speeds. 8 claims. 


13,801. ‘‘ improvements in and connected with the of copper 
and other metals oa cathodes.” W. Е. Heys. (E. Dated June 
22nd, 1898. Electrodes.—Refers to the process and apparatus for the electro 
deposition of copper and other metals upon rotary catbodes described in Speci- 
fications No. 16,360, A. p. 1895, and No. 9,709, д.р. 1897, in which the rotary cathodes 
are brought into contact with certain organic membranes and materials called 
impregnators. Consists in treating these impregnatora with formic aldehyde, 
to render them more or less insoluble in the bath. 2 claims. 


13,842. ‘‘ Combined standard and portable elestrie light." F. Thomassen. Dated 
June 23rd, 1898. A lamp and a reflector are carried by & holder on a brass tube 
in & wooden handle, and provided with a long flexible connection. The lamp 
may be carried about, or the tube may be placed on a pin carried by a metal box 
which is supported near a wall by a screw, and a long vertical tube extending 
from a floor flange and containing the supply wires. A coupling is secured, in the 
box by a wooden backing and а cover-plate; the plug is attached to the flexible 
conductor, and rests on a slotted shelf when not coupled. The arrangement is 
especially applicable in hospitals. The pin may be hinged to the box, so that it 
may be inclined with the lamp. 8 claims. " 


13,008. “improvements in trembier interruptors for electric currents.” A. 
Wydts and 0. Rochefort. Dated June 23rd, 1898. In trembler apparatus in which 
а rod dips into a mercury cup, it is connected to the extension of the vibrating 
armature by а strip of foil or other flexible material. By this means the rod 
moves vertically without oscillating and splashing. The foil may be replaced 
by a ball-and-socket joint, spring, or other similar connection. 1 claim. 


139,888. “‘Imprevemonte in and ining to eleetrie step motions 

in machinery or a „ drawing strands ре сое 
flores.” W. Т amd J. Crabtree. Dated June 94th, 1898. Relates to elec 
trical stop-motions. One of the rollers, preferably the upper one, is made 
concave, and the sliver guides are arranged in two sets which are mounted upon 
the cap bar in such a manner as to be adjustable with regard to one another 
and the rollers. By this arrangement, the top motion is brought automatically 
into operation when the sliver becomes too thin, as well as when it fails 
altogether. For causing the stop motion to be brought into operation when the 
silver is too thick, adjustable studs, pins, or projections in the electrical circuit 
of the stop-motion, are mounted in such a position above the top roller that the 
circuit will be completed when the roller is raised or tilted through the passage 
of & thick sliver, 8 claims. 


14,012. *''Improvemenuts in electric | fittings." Н. С. Brewa. Dated June 
24th, 1898. A swivelling joint for an MM ee pene or arc lamp is con- 
structed of a ceiling plate carrying an insulated ring and socket connected by 
binding-screws with the supply conductors. A cap is screwed on the ring s 
supports a spherical flange on a tube so that this can be turned in any direction. 
The tube of the electrolier is supported by шарк material in & coupling 
attached to the tube. One electric connection is made through the cup, tube, 
coupling, and a binding-screw and wire. The other is made though a spring- 
pressed plunger ia the socket, and a plate supported with а stem and binding 
screw by insulating material in the tube. In a modification, for attachment to 
a supporting tube, the ring is of cylindrical form and is connected by a coupling 
ring and intervening insulstion with a flange on the supporting tube. T 
coupling and tube may be in one piece, screwing into the spherical supporting 

iece. A groove may be provided in the upper part of the joint to support an 
india-rubber mantle, to keep it dry when used out of doors. Sclaims. 


14,088. “improved means for operating electric raliways by а combination of 
alternating and coutinuons currents." C. Pollak. Dated June oath. 1898. Electric 
railways and tramways are worked with high-pressure alternating currents in 
the line wires which are converted into low-pressure continuous currents for 
driving the motors. The transformers may be placed on the line or on the 
vehicle, or on both, and the current is rectified on the vehicle by electrolytic 
apparatus, such as is described in Specifications No. 24,898, a.p. 1895, and No. 


19,442, A. p. 1297, or otherwise. 4 claims. 


14,068. “ ni hg eni i" a fer produ radiation and light by 
rioity." С. Н. Stearn and С. F. Topham. Dated Sune 25th, 1898. Relates 0 
lamps for producing radiation by electric discharges direoted ro bape bodies »n 
exhausted vessels, as described in Specification No. 21,218, a.p. 1 &nd provided 
with improved means for automatically regulating the amount of gas in the 
vessels. The body may have two flat surfaces connected angularly and directly 
opposed to ће electrodes which are supplied with alternating current from а 
transformer in the lampholder. The transformer may be designed to gives 
higher pressure when the lamp is cold and of high resistance. Several lamps 
may be supplied from one transformer on an electrolier. When the lamps are 
connected in parallel, a resistance is placed in the circuit with eacb. The bulb 
has an extension containing material through which sparks may be passed to 
reduce the vacuum. Tbe spark current may be derived from a separate 
generator or transformer, or from a part of the whole of the secondary of the 
transformer, in parallel with the eleotrodes electric condensers being interposed 
in the spark circuit to prevent discharges occurring between the spark terminals 
and the electrodes. Or the spark space may Бе connected with the bulb by а 
long narrow tube for the same purpose. The spark circuit is completed through 
a mercury cup and the armature lever of an electro-magnet which is in circuit 
with the electrodes, so that, when sufficient current passes the 
electrodes the spark circuit is opened. The electro-magnet may be the 
primary circuit of the transformer. Continuous current may be used. 7 claims 
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THE subject of alternating current motors is one which has 
often been treated in our colamns. We have often insisted 
that there was a better fate in store for them than has hitherto 
been their lot, and our opinion is only strengthened by the 
paper read by Mr. Eborall on Thursday last week at the 
Institution of Electrical Engineere. Perhaps the reason why 
monophase motors have not been a practical suocess until 
recently is that manufacturers have not understood the 
principles upon which they are based. 

Even Mr. Eborall’s explanation of the principle on which 
the starting of the Heyland motor is based is somewhat 
indistinct. As was pointed out by Mr. Rhodes in the dis- 
cussion, an induction motor is simply a transformer with a 
revolving secondary coil. Mr. Eborall’s statement that the 
gelf-induction of the starting coil is lerss than that of the 
running coil is very misleading. The statement is only 
correct when the rotor is taken away, for the starting coil is 
deliberately wound во ав to make its equivalent celf-induction 
greater than that of the running coil. The equivalent self- 
induction of the running coil of a perfect induction motor 
should be zero, whilst the magnetic flux produced by the 
starting coil should be at right angles to and equal in magni- 
tude to that prodaced by the running ooil ; the starting coil 
should, in addition, produce a large flax which does not cut 
the rotor winding at all. For example, to obtain a lag of 60° 
between the currents in the two coils, the total flax produced 
by the starting coil should be jast double that produced by 
the running coil, whilst the leakage flux should be 1:732 
times the flax produced by the running coil. 

By the same process of reasoning the rotor winding should 
have no equivalent self-induction, because in that case there 
is no leakage producing a demagnetising action on the 
The rotor can, however, be left to look after itself 
since the relation is reciprocal, and if the equivalent 
self-induction of the stator running ooil is zero, so is that of 
the rotor. In this case the power factor of the motor will 
be as large as possible after atarting, in exactly the same way 
that the power factor of a well designed transformer is nearly 
unity when working on load. 

Prof. Carus-Wilson pointed out that by the use of con- 
densers it is possible to bring the power factors of induction 
motors to unity. This is no doubt true, but it is hardly 
practicable. For a motor taking 100 amperes, and having 
a power factor of 0'8, the wattleas current would be 60 
amperes, and to neutralise this by means of condensers would 
require a capacity of something like 600 microfarads at 100 
volts and 100 periods. Now 600 microfarads is, to say the 
least, rather unwieldy, aud would cost more than many 
motors to build. 

As motors are built at present the only way to obtain a 
high power factor on load, is to make a really good mechanical 
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job, making the stator and rotor cores absolutely concentric 
and having only just encugh air gap for mechanical clearance. 
It follows that the bearings must be of tke very best. Even 
then there must be some leakage which will, of course, 
reduce the power factor. The means adopted by Mr. 
Rhodes of cutting down the rotor currents at start seems to 
be capable of producing good results, because if properly 
applied counter electromotive forces can cut down the watt- 
less currents in the rotor without interfering with the energy 
current. The point to be noticed is that the watt less 
currents produce a demagnetising actior, and the energy 
currents produce the torque, £0 that the proper solution of 
the starting problum ів one which neutralises the rotor 
wattless currents ard leaves the energy currents alone. The 
insertion of inductive or non-inductive resistance irto the 
rotor circuits cannot do this, and, consequently, cannot pro- 
duce the best torque for a given supply current. 

We are inclined to agree with Mr. Ferranti that the single- 
phase system will at least hold its own. The starting torque 
of monophase motors is almost as good as that of polyphase 
motore, and for transmission purpo&s the single-phase 
system is ceitainly the simplest. If monophase motors are 
shown to be «qual in all respects to polyphase motors, poly- 
phase systems must give way. Some manufacturers have 
great pecuniary interest in polyphase working, and they will, 
of course, do all they can to keep it, but in spite of selfish 
interests the system which is at the same time the simplest 
and the most ¢ffective will eventually prevail. 

If those engaged in central station work will devote their 
attention to the question of regulation, alternating currents 
will change from a process of retrogression to one of pro- 
. gression. We hear much about changing from alternating 
to direct current systems, but in the direct current system 
it is impossible to transmit at sufficiently high potential 
for all purposes. It is far better to transmit by alternating 
currente, and use rotary converters, than to generate con- 
tinuous current», when long distances are in question. When 
engineers feel justified in advocating the adoption of alter- 
nating motora for traction and other purposes it will not 
involve great loss to discard the converters. In the mean- 
time, for the sake of ease and economy in changing-over, and 
on account of the unsuitable character of single-phase cur- 
renta for use with rotary convertere, we adhere to our opinion 
that the two-phase system is the most generally useful. 

The whole issue depends upon the perfecting of the alter- 
nating current motor and its 1 daptability for the various 
uses to which motors are put. It is a question which is 


receiving much attention, and which, we believe, will ere 
long be satisfactorily solved. 


In another column we refer at some 

55 length to an article which appeared rc- 
Sources of Supply. cently in ore of our contemporaries, in 
which it is sought to show that the total 

cost of production of light from a private generating plant, 
incudipg fuel, interest and depreciation, maintenance and 
repairr, is less than the cost of obtaining current from the 
public supply companies’ mains, even when the number of 
lamps installed is as small as fifty 60-watt lampe, the chief 
fallacy in the argument being that an impossible number of 
burning hours is assumed as a basis for calculation. It is 
evident that apart from all other considerations, a private 
installation cannot commence to be remunerative until the 
saving in the cost of productiop, as compared with the price 


Behr ever run round a ourve with hi 


charged by the supply companies, is equivalent to all the 
costa incurred by establishment of private generating 
plant, except those common to both systems, This is a very 

vy initial disadvantage against which the private 
generating plant has to work, ard having regard to the 
various systems adopted by thesupply companies upon which 
the charge for current supply is based, and which are 
especially designed to reduce the cost of current to the con- 
sumer in rtion to the quantity consumed, the number 
of lamps installed, which would render a private plant rema- 
nerative when compared on the basis of actual money cost 
alone with the supply company’s charges is rapidly 
becoming higher and higher. To take a concrete example, 
let us suppose that the ideal installation assumed by our 
contemporary, in which all the 50 lamps were lighted for 
1,€00 hours per annum, be situated in a locality where the 
system of charge for current by the supply company is 7d. 
per unit for the first hour of maximam demand per day and 
14. per unit after, and арр that during six months these 
lamps burn for seven hours per day and during the 


remaining six months three hours day, the oost per 
annum, including £1 meter rent, would be £51, which is at 


the rate of a trifle over 2d. per unit, or less than the esti- 
mated oost from the cheapest form of equivalent t, 
ramely, a turbine with acoumulators. There can be no donbt 
that in large hotels and other institutions where power is used 
for a variety of purposes, the additional steem power and 
attendance required for the generation of electrical energy 
for lighting becomes a very simple matter, bat when it 
becomes a К ораг ы ' patting wn at ish pow irs 
generating plant solely for the purpose of lighting by elec- 
tricity, the size of 5 Мага чого Ыр восћ 
а course, is very y governed by the ex noy or 
necessity of having electric light, and the degree of difficulty 
or the inadvisability of obtaining it by any other means. 


| It is curious to note the absolute neglect 

Wen e on both promoters’ and opponents sides of 
the real and vital point in Behr’s high speed 

railroad. We can hardly imagine Mr. Behr is во unmindful as 
might be supposed of the influence of centrifugal force on rail- 
roads were we to judge by some of his evidence. He talks 
of speeds of 120 miles per hour, and makes much of the fact 
that the centre of gravity is below the rails as if this 
mattered one iota. A few phrases frcm the report of evidence 
before the Committee here follow :—' In Ireland . . .. 
curves of no more than 54 feet radius could be rounded at 
considerable speed” ; the italics are ours. What does 
considerable mean when speeds of 110 miles per hour are in 
question and under discussion. The centrifugal force was 


the speed will be at once limited, not by what the train vill 
do, bat by the wet towel attitude of кеш Has Mr. 


miles an hour, when loaded with passengers on both seats? 
Since writing the above the Parliamentary Committee has, 
as will be seen from our report in another column, deolared 
that the preamble of the Manchester-Liverpool Railway Bill 
has not b:en. proved, which means that the scheme is dropped, 
at any rate for the present. 
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THE NEW TELEGRAPH STEAMER 
"VON PODBIELSKI." 


By Pror. JAMIESON, M.IngrO.E.,, F. R. S. E 


(Concluded from page 772.) 


Tue cable drums are each 5 feet 64 inches diameter on the 
tread, by 1 foot 7 inches wide between the flanges. They are 
internally geared, and the outside periphery thereof forms 
the faces of the brake drums, Consequently, when it is 
desired to pay out without the aid of the steam engine, this 
combination drum is the only part of the machine that 
revolves (except the holding back sheave), whilst the speed 
is entirely controlled by the brake, The drums run loose on 
а shaft which is common to both machines, being fixed to 
the frames ‘and serving as a rigid tie between them. The 
brake rings are 6 feet 54 inches diameter by 103 inches 
wide, and the total weight of the combined machine is 81 


ns, 
The brake screws are worked by means of worm gearing, 
with the view of rng а fine adjastment. Messrs. 
owever, made an important 


the ordina or 


THE AFTER PaviNG-oUT MACHINERY. 

This gear will be used chiefly for paying out long lengths 
of cable from the stern, and is consequently a single machine, 
with only one cable dram and one double cylinder engine. 
As will be seen from the accompanying figure, it is erected 
on heavy cast-iron frames, and the drum overhangs these 
frames. One large gear-wheel and two brake pulleys are fixed 
on the drum shaft between the frames, These brake pulleys 
will be run in water tanks to keep them cool, since they will 
be subject to much longer continuous rotation than those of 
the forward gear. The brake bands are similar to those of 
the forward machine, but they are fitted with weighted levers, 
which is the general practice. An improvement has, however, 
been applied by the makers, whereby (instead of the weights 
being made to always act at the same leverage and the brake 
power altered by adding or deducting weights) tbe positions 
of the weights are adjustable along the brake levers by 
means of a hand wheel and screw, во that the tension on the 
cable may be varied through a considerable range without 
adding or deducting any weights. The two brakes can be 
released bodily by means of a hand wheel and worm gear, 
and they can also be adjusted so that both act simultaneously 
or otherwise, А rod at the end of each brake lever is con- 
nected with a dash-pot to steady the movement and to 
obviate any jumping of the levers. 

The holding back gear for this machine has double jockey 
sheaves with brake wheels attached and running in a water 

tank made of cast- 


older form of brakes 
by fitting them 
with adjusting nuta, 
which enables them 
(after being regu- 
lated for any desired 
tension), to be re- 
leased as often as 
my be necessary 
and re-applied with- 
out the possibility 
of increasing the 
tension beyond the 
desired amount. 

The brake blocks 
are made of selected 
elmwood, securely 
attached to ateel 
straps. Each brake 
band has a water 
Bervice pipe fixed to 
its periphery, with 
nozzles at intervals 
to distribute the 
water (coming from 
a Worthington 
pump) around the 
face of the brake drum during working, and thus carry 
off the heat generated by friction, as well as to keep the 
whole in smooth working order. These brake bands are 
suspended on springs, so that, when released, they will leave 
the brake drums equally and simultaneously all round. 
Moreover, the springs are adjustable, so as to allow for a 
reasonable wear of the wooden blocks. 

The hauling-off gear is driven by means of a patent steel 
driving chain, directly from the intermediate shaft of the 
machine. The driven wheel is connected to this shaft by 

means of ratchet gear, which turns it for pulling back the cable 
whilst being picked up, and allows it to run free when 
paying out, thus making the arrangement quite automatic, 
ч against the usual system of throwing clutches into and out 


he first and second motion shafts are carried in a self- 
contained steel frame, to which the engine bedplates and 
the main frames are attached, thus making a very rigid 


arrangement. 

The whole machine is fitted on the main deck, just aft of 
the foremast. The drums, however, rise up through two 
hatohes in the spar deck, and the starting levers, as well as 
the engine stop valves, and the brake screws are so placed 
done together, that they can all be most conveniently worked 
by the engine cable man whilst standing on the upper deck. 


Fie. 7.—'* AFTER" PaAviNG-0UT MACHINERY OF THE CABLE STEAMER VON PODBIELSRI.”’ 


iron, which serves 
also as the frame of 
the gear. The 
shaft of one of the 
sheaves is connected 
to the pinion shaft 
of the machine by 
means of а steel 
pitch chain, wheels, 
and a clutch, во 
that it will form a 
hauling - off gear 
when it may be 
necessary to pull the 
cable backwards for 
any purpose. The 
cable drum is 5 
feet 6 inches dia- 
meter on the tread 
and 13 inches wide 
between its flanges, 
whilst the brake 
pulleys are 4 feet 
6 inches diameter 
by 12 inches wide, 
and the total weight 
of the machine is 
154 tons. The 
engine is of the same type and size as each of the forward 
ones, and is capable of developing 50 B. H P. at 250 revolu- 
tions per minute with steam of 80 lbs. preasure per square 
inch. This machine is fitted on the spar deck near the 
stern of the vessel, just forward of the companion house to 
the saloon. A working platform is provided above the 
frames, so that the attendant can watch the cable as it leaves 
the vessel. All the various levers are arranged con- 
а for working from this platform, with the excep- 
tion of the telegraph to the main engine room and the jockey 
gear releasing wheel, as clearly shown by the last photograph, 
fig. 7. A revolution counter is connected to the paying-out 
drum shaft, and faces the man in charge of the gear, by 
which and the exact length of cable due to each re- 
volution the total quantity paid out per hour is ascertained. 
I did not observe any pianoforte steel wire paying - out 
apparatus for measuring the exact distances tra , and 
thus ascertaining the percen slack of the cable, as 
has been so successfully ado by Messers. Siemens Bros. 
in connection with their paying-out gear, or any instrament 
for graphically and continuously recording the dynamometer 
stresses. | 


— 
i 
| 


DYNAMOMETERS. 
The improved design of dynamometer which Messrs. 
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Johnson & Phillips have supplied, consiste of a sheave with 
a carrier sliding on a oentral cylindrical tubular column ; 
this column acts as a dash-pot, by having a piston working 
inside thereof in oil or soapy water. In addition, there is a 
spring placed inside the column, which comes into action 
during the lighter tensions on the cable, so that as the 
spring is compressed the moving weight is 5 
lessened. This enables a greater scale range throughout the 
lower stresses, and the corresponding scale readings are there- 
fore not directly determined by the usual dynamometer 
formula, but by actual trial. 


CABLE TANKS. 


The three circular cable tanks (as shown in vertical 
section and plan by figs. 2 and 8 in this article), have a 
total capacity of about 20,500 cubic feet. They are 
each provided with crinolines, conical centres and open- 
ing bell-mouths to guide the cable as it passes into and 
from them, as well as three very neat sets of indented ladder 
steps on their inner circumferences, to enable the cable hands 
to climb into and out of them with having recourse to rope 
ladders. I should have liked to have seen a fourth tank for 
receiving short lengths of picked up cable, or the foremast 
tank divided into two compartments so that the inner one 
might serve this purpose, even if it had to be a very small 
one. 

ACCOMMODATION. 


Ample and excellent &ccommodation is provided for 
Captain Gertsung, his officers and men, as well as for Mr. 
Harry Forde, the chief submarine cable superintendent (who 
is a son of the late Mr. Forde, of Latimer Olark, Forde & Co.), 
and for Mr. Schneider, the chief electrician, and their 
respective assistants. 


TRIAL Trip, &c. 


At the trial trip, which took place the other day on the 
Clyde, with very satisfactory results to all concerned in her 
design, construction, and equipment, as well as future 
management, it was evident that the Von Podbielski would 
prove not only one of the smartest and fastest oable repairing 
a bat that she would turn out to be easily and quickly 


ed. 

In the previous description I have mentioned two or three 
minor points wherein additions or improvements might 
possibly have been made with advantage, and I shall just 
finish by stating that both the deep-sea and the flying 
sounding machines, as well as the small turning-over gear, 
could be better and more effectually worked by small 
electric motors than by Brotherhood's three-vylinder steam 
engines, thus avoiding the long exposed steam pipes. Also 
the search-light projector might with advantage have had 
slightly diverging instead of parallel rays. It is, however, 
complimentary to our shipbuilders and cable machinery 
makers to find foreigners still coming to this country 
with orders, and thus clearly acknowledging the previous 
practical experience and excellence of our engineers and 
electricians. | 


THE EVERSHED METER. 


THE instrument described by Mr. S. Evershed a fortnight 
ago before the Institution of Electrical Engineers in bis 


per on “A Friotionless Motor Meter,” is caloulated to 


pa 

attract a great deal of interest and attention, and undoubtedly 
offers a solution of the problem of the motor meter in 
an пп ted direction. It is a refinement of the well- 
known Thomeon-Honston meter, the principal of which was 
due originally, we believe, to Messrs. Ayrton and Perry. 
The action may be recalled here as a text for our observa- 
tions on Mr. Evershed’s improvements, though it is probably 
better known than any other 5 of the same kind. 
On one spindle are mounted a drum armature without any 
iron, its commutator, and a copper disc. The armature 
carries a current on a shant circuit from the supply mains, 
led in through brushes, and runs in the field of a large 
fixed coil carrying the main current. The copper diro 
turns between the pole gaps of one or more nent 
magneta. When the instrument is running steadily, the 


torque on the armature balanoes the couple of the 
e, and the speed is proportional to the 
armature current and the main current, a 
being taken from the mains. 
If the instrument is to work accurately, it must satisfy 


magnetie 
uct of the 
to the watts 


the following conditions :— 


1. The driving torque on the armature must be propor- 
tional to the product of the supply pressure by the current, 
the resistanoe of the shunt circuit being given. 

2. The twisting torque on the brake disc must be pre- 
portional to the peed, the conductivity of the disc being 
given. | 

8. The oonductivity of the disc must be proportional to 
that of the armature shunt circuit. 

4. The torque, resisting the motion due to friction, must 
be gmall compared with the magnetic brake torque. 

5. For direct current work the instrument must be 
unaffeoted by external magneta. 

The Thomson-Houston meter meets the first condition 
exceedingly well by keeping the impedance of the armature 
circuit practically identical with ita resistance, and the 


OASE ONLY HBMOVED. 


mutual induction of the two coils negligible compared with 
the preseure of the supply circuit. We have never seen ш 
caloulation of the difference between the inductance 
resistance of the shunt circuit, bat it must be very small. 

The second condition is also fairly well met. Great care 
was taken to get constant magnets, and we believe that they 
have generally proved satisfactory. The condition impose 
a fairly low limit of speed on the instruments, since the 
brake action of a permanent magnet on a rotating disc B 
not atriotly proportional to its speed, owing to what would 
be called in a dynamo, armature reaction, which at moderate 
speeds is quite appreciable. We believe that at speeds of 
100 per minute the Thomson-Houston meter has no serions 
error due to this cause, and at low speeds it is negligible. 
At higher speeds the flux of the magnet is driven outside 
the disc, almost as if the permeability of copper in motion 
were leas than when at reat. | 

The third condition is fairly met by the use of the sam 
metal, copper, for both the armature circuit and the brake 


ы» a = = 
қ — ^ 


эш.” 
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disc. As, however, the disc is being continually heated by 
the eddy currents due to the magnet action, though at 
different rates at different speeds, while the armature is 
heated by the shunt circuit at a constant rate, this source of 
error cannot be wholly eliminated. Here again, however, 
the restriction of the range to low speeds, requiring small 
co currents to drive the disc, may keep the error very 
Ow. 

The fourth condition was never met satisfaotorily by the 
T-homson-Houston meter, even by the device of the starting 
оой. The friction occurs in four points—at the pivota, at 
the brushes, at the counter, and in the air. Mr. Evershed’s 
mode of dealing with the pivot friction appears to be exceed- 
ingly satisfactory. Arrangements of the same sort of idea 


Casm AND Front ConamxT Ооп, REMOVED. 


have been used by many inventors for different p but 
we know of no cage where magnetic attraction has been used 
to balance gravity so successfully, and the behaviour of the 
whole moving part of the meter, oscillating with the move- 
ment of the table without its rotation being in any way 
affected, is a very pretty sight. The device of an elastic 
commutator is a ement in construction which we believe 
to be quite new, and is evidently very valuable. The mode 
of working the counters seems a doubtful improvement. It is 
decidedly complicated, and appears to be introduced to meet 
the difficulty resulting from free pivoting rather than to 
avoid an amount of friction which might be excessively 
small, Air friction is not dealt with, but is certainly unim- 
ро and is not widely different from being proportional 
to 


The fifth condition was never met at all in the Thomson- 
Houston meter, presumably because this instrument was 
designed for alternating currents, but is provided for in this 
meter by the use of two armatures and two fleld coils. 

The net result seems to be that while the great defect of 
the old meter—friction—is almost entirely eliminated, the 
other errors, which even then were not important, are largely 
reduced through the instrument being run at lower speeds. 
The disgram of the constant of the machine was striking 
evidence of its range and accuracy, and it is very satisfactory 
to find it corroborated so closely by the results obtained at 
the Board of Trade, 


on two points, the complication and the noise of the tickin 
but Mr. Evershed found no difficulty in replying to bot 
Complication is, after all, as he pointed out, a question for 
the makers. Simplicity is no virtue in a machine that won't 
keep iu order, and complication is no objection if the me- 
chanism never requires handling, given of course that it 
does not increase the cost too much. Prof. Ayrton’s illus- 
tration of a watch was appropriate. By his design of a 
magnetic suspension, Mr. Evershed has taught us to do a 
very useful thing in a very simple way, and probably the 
lesson will be extensively applied. Possibly his challenge to 
produce magnetic floating may be taken up. His meagure- 
ments of the frictional constants of his instruments were 
interesting evidence of their really scientific design, as were 
also his diagrams showing the exact effect of vibration on 
pivot friction. 


The discussion on Mr. Evershed’s paper turned mainly 
9 


CONTRACTS WITH CORPORATIONS. 


THE decision of Mr. Justice Farwell in the case of the City 
nf London Electric Lighting Company v. The Mayor, &., of 
London, a report of which we published in two recent issues, 
raised certain points of law which are of considerable interest. 
to those concerned with the supply of electricity. To the 
details of this case with which our readers are probably 
familiar, we need not again refer, but there are certain con- 
clusions which can be derived from the luminous decision of 
the learned judge who tried the case which merit more than 
& passing notice. 

The salient points under discussion in this case were (1) 
whether a contract for the supply of electricity is one which 
comes within the scope of Section 42 of the City of London 
Sewers Act, 1848—(to the text of which we presumably 
refer) ; Q whether a person holding shares in a company 
was “ indireotly interested in the company во as to render 
void any contract entered into between that company and 
the Corporation. The text of Section 42 of the Aot in 
question is as follows :— dE 

That no person, being a Commissioner, or a member of the Court 
of Aldermen or of the Common Оовпсії of the City, sball be directly 
or indirectly interested or corcerned in any oontract which shall be 
made or entered into by or on behalf of the Oommissioners for the 
execution of any works by this Act directed or authorised to be done 
or executed, or for furnishing materials or labour, or for any other 
matter or thing whatsoever, upon pain that every such contract shall 
be null and void, and that the person who, being a Commissioner, or 
a member of the said Oourt of Aldermen or of the Oommon Council, 
shall be so interested or concerned therein shall for every such 
offence forfeit and pay the sam of £100 to pay any person who shall 
sue for the same, to be recovered іп any of the superior Oourte by 
action of debt or on the case. | 

The learned judge held that the words which we have 
printed in italics were not sufficient to include a contract 
relating to electric lighting, but that the operation of the 
section must be confined to contracts of construction only. 
The strongest point in the judgment was that which dealt 
with the possible consequences of a refusal by the Court to 
enforce the contracts of the Corporation. 

In was contended by the defendants that the mere fact 
that any Commissioner, Alderman, or Oommon Oouncilman 
is at the date of the oontract or afterwards becomes the 
holder of one share in the contracting company renders the 
contract void, but Mr. Justice Farwell clearly showed that 
Section 42 of the Oity of London Sewers Act, 1848, refers 
only to what he termed “construction contracte," under 
which denomination it would be impossible to place a con- 
tract for the supply of electric light. The clause in ques- 
tion," said hie Lordship, “if construed as the defendants 
contend, would create a novel and far-reachin Corporation 
effecting not only innocent third persons but the 
and citizens themselves. For example, I am told that the 
Commissioners are 91 in number, and the Common Council- 
men more than 200, and there are besides several aldermen. 
According to the defendant's contention, if anyone of this 
numerous body, either at the date of the execution or at any 
time during the subsistence of a contract to supply gas held 
а single share in the supplying gas company, the whole con- 
tract becomes ipso facto and irremediably void.”* 


* It has since come to our knowledge that the Court of Common 
Oouncil have passed a resolution in favour of an appeal in this case. 
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Although in the case under review the eleotrio lighting an alternative communication between the important junc- 
company has been fortunate enough to escape what might tion at Earl's Court and the Inner Circle. It is aboat 
have been a disaster, it ia useful to know that in all dealings three-quarters of a mile in length, and is eminently snited 
with corporations it is desirable to take 
carethat no members of the corporation 
are interested in the undertaking of 
the company. And it requires no very 
large stake to render a person inte- 
rested " in a contract for this purpose. 
In this connection reference may use- 
fally be made to the Manicipal Oorpo- 
rations Act, 1882, where the disquali- 
fications for being elected and for being 
a councillor are set forth in Section 12 
of the Act as follows :—If and while 
а person (a) is an elected auditor or a 
revising assessor or holds any office or 
place of profit, other than that of mayor 
or sheriff, in the gift or disposal of the 
Council ; or (b) is in holy orders, or the 
regular minister of a dissenting con- 
gregation; or (c) has directly or in- 

irectly, by himself or his partner, any 
share or interest in any contract or 
employment with, by, or on behalf of 
the Council. 

But a person is not disqualified, nor 
is he deemed to have any share or inte- 
rest in auch а contract or employment 
by reason of his having a share or 
interest in (inier alia) any company 
which contracts with the Council for 
lighting, or supplying with water, or 
insuring against fire, any part of the 
borough. But for this provision a 
councillor could not have held shares in 
А or water company contracting with the Council. 
[Todd v. Robinson, 14 Q B. D., 739 ; 54 L.J.Q.B., 47.] 

So jealous are courts of equity in all matters where 
judioial discretion is likely to be prejudiced by monetary 
interest, that the Lord Chancellor himself has been declared 
diequalified from adjadicating in a matter which involved 
the interests of a company in which he was a shareholder. 


THIRD CLASS AND Motor Ooacu. 


to experimental needs, including in that short space gradients 
of 1 in 43 and 47, sharp curves, a tunnel, and cross-over 
roads; 8 severe curve occurs on a steep grade in the tunnel 
itself. The deep dip observed on the up road in our profile 
of the line is due to this track passing under another rail- 


way. 
The existing track has been in no way distarbed in carry- 
ing out the experimenta. The electrical conductors are two 


[Dimes v. Grand Junotion Canal, 3 H. L. O., 759.] And 
again, where a firm of engineers had contracted with a local 
board to make alterations to gas fittings in a town hall, they 
employe the defendant, who was a member of the board 
and a builder, to erect RUNE fer the purpose of enabling 
them to effeot the alterations. It was decided by the late 
Mr. Justice Field that the defendant was interested in a 
oue with the board. [Tomkins v. Joliffe, 51, J.P. 
247. 

And where a trustee of a turnpike road let his horse and 
cart at a certain sum to a contractor for works on a road, to 
be used in the performance of the works, it was held that 
he was liable to а penalty as being interested in a contract 
ri the turnpike trustees. [Towsey v. White, 5 B.C., 
125. | 


THE METROPOLITAN RAILWAY AND 
ELECTRIC TRACTION. 


On Friday last we paid a visit to the Earl's Court—High 
Street, Kensington, section of the Metropolitan Railway, 
which, as our readers are aware, has hea electrically 
equipped for experimental purposes. During the week the 
electric train been plying to and fro, in preparation for 
the opening to the public, which took place on Monday, 
21st inst., an epoch which must be regarded ss a most 
momentous one in the records of the “ Underground,” not 
on account of the importance of the present undertaking, 
which in itself is trifling, but because of the fact that this 
event is but the forerunner of a vastly more weighty occa- 
sion—the inevitable conversion of the whole system to 
electrical operation. In view of this consideration, we give 
below a brief account of the work which has been done up 
to the present. 

The line iteelf has been in existence many years, affording 


in number, as s:en in the section given herewith, 
outside the rails at a distance apart of 6 feet 94 inches, and 
are maintained at a potential difference of 500 volts. There 


ice OLS DO тазараак AUREOS 


Вестон оғ Track. 


is no connection with earth or with the running rails, and 
owing to the wide distance between the conductor rails, 
therp is little likelihood of short cironits or shocks to work- 
The conductors are of channel steel, weighing 
15 lbs. per yard, carried on ordinary insulators, with * 
strip of leather to о ап elastic bearing ; no feeders sre 

uired save the direct connection with the power station. 

he train consists of віх carriages, comprising seats for 80 

firat-clase, 96 second, and 186 third-class passengers—31? 
in all. Each carriage weighs about 18 tons, empty, and P 
40 feet long, while the width is 8 inches greater than usus. 
The length of the train overall is 250 feet, and the total 
weight, loaded, is about 200 tons. The two end 
which weigh 54 tons each, include seats for ; 
gaard’s compartment, and driver's cab; a complete equip 
ment of motors, &c., is provided at each end of the trem 
which is designed for а “shuttle” service, the motor 
at the fore end of the train being alone used for Pro 
pulsion. 

The electrical gear includes four motors in eaoh motot- 
coach, with a maximum capacity of 200 B.H P. eacb, 
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by Mesars. Siemens Bros. & Oo., the contractors for all the 
electrical work; the controllers are of the series- parallel type, 
with three running positions: —all series, two series and two 
parallel, and all parallel, each of these being led up to by 
three resistance points. 

The maximum speed attained is 88 miles рег hour, while 
the train can be stopped in its own length by means of a 
Westinghouse brake. A motor air compressor provides for 
the brakes and whistle. 

Contact is made with the rails by means of shoes, which 
are attached to each coach, and connected together, so as to 
bridge over the gaps in the conductors at cross-over roads, 
some of which are nearly as long as the 
train. The conductor rails are very 

in parts, causing some sparking, p 
but this will cease with constant use. S 

The coaches were built by Messrs. + 
Brown, Marshalls & Co., Limited, Bir- 
mingham, and are both handsome and 
comfortable; indeed, they present as 
marked an improvement over the old 
style as the electrical equipment does 
compared with steam! They are 
lighted by electric lamps, four in series 
across the 500-volt terminals, · 

Power is eupplied to the line by 
means of two Siemens- Belliss gene- 
rating seta, each rated at 880 amperes, 
550 volts, at 380 revolutions per 
minute ; these are very frequently 
overloaded 50 per cent., without diffi- 
culty. The temporary power station is situated near Earl's 
Court Station, on land belonging to the company. The 
actual running of the train is most, satisfactory; full speed is 


smoothly attained in a very short time, and the control is 


perfect. : 

As our readers are aware, Sir W. H. Preece and Sir J. 
Wolfe Barry are the consulting engineers. 

The installation has been from the start, and is now, in 
charge of Mr. E. S. Franklin, assisted by Mr. Visger, for 
Messrs. Siemens Bros.; we are pleased to add that the whole 
of the work is of home production. 


LEGAL. 


CHAMBERLAIN & HOOKHAM v. THE CORPORATION OF BRADFORD, 
(Continued from каде 821.) 
Frıpay, May 11TH. 


Wan the Court reassembled on the 11th inst. Mr. Onrers resumed 
his speech for the defence. There were, he said, no directions or 
description whatever to enable alternating currents to be used in 
Ohamberlain & Hookham’s fication. There were a million of the 
Thomson meters in use, and 90 per cent. of them had been үр 
to alternating currents. Therefore проп that no question could arise 
regarding alternating currents whatever else his Lordship mighe think 
the defendants had infringed. Nor was there any question that the 
defendants had infringed the plaintiffs? armature. They had not 
Gone that at all. The next point was with regard to the commatator. 
So far as that was concerned, the defendants used a system abso- 
lutely distinct from what was suggested in Chamberlain & Hockham's 
patent. That patent said, “ To avoid the friction of а brash.” Now, 
the defendants used a brush, and got rid of the friction in an 
entirely different way from Chamberlain & Hookham. The 
defendants used brushes, and their whole system, so far as the com- 
mutator was concerned, was so distinct between the plaintiff? and 
the defendants’ systems that they could hardly be compared. Ia the 
pisintiffs’ there were the mercury cisterns. Ia the defendants, 
there was the silver. In the one there was the vertical arrangement, 
in the other the horizontal. Both got rid of the friction. In bis 
evidence Mr. Hookham himself admitted that the defendants’ com- 
mutator was materially different from his own. All the machinery 
connected with the commutator in the defendants meter was 
different from his own. In fact, the defendants’ solation 
of the difficalty of friction was absolutely different from 
the description in the specification of Hookham’s patent. 
The defendants did not por mercury in any way. Mr. 
Moulton had referred to the introduction of grooves in order to 
increase the strength of the eddy currenis. Of course there were 
no grooves in the defendants. He should like to bring to his Lord- 
ship's mind that in the Johnson & Phillips' case there were grooves. 
What the plaintiffs did was to invent a particular form of magnet 
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with a number of bars, and to which Imray had called attention in 
his specification. He said that the ordinary horse-shoe magnet 
might be made up. ' 

Mr. Уўлттвв said Me. Justice Wills found that the pole-pieces 
were not grooved. He held it was a mere continuous pole-piece. 

Mr. Ontepa wished to say a few words about the poiat of constancy 
and power. What was put against the defendants was that the 
plaintiffs in their combination did use a magnet for braking pur- 
poses which was both constant and powerful, and the merit, or the 
claimed merit of it was in the combination of constancy and power. 
Constancy, of course, could be obtained merely by ageing. So far as 
power was concerned, it was simply this. The greater the power you had 
on the magaet the slower were the revolations of your meter. The 
advantage of that was in altering the measuring power of your instru. 
ment. In the one case the meter revolved more quickly than in the 
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cther, and wore out more quickly. There was no principle involved 
in that. It was merely a question of ; 

His Lonnsni said he thought Mr. Swinburne said that betore 
Hookham, constancy and power were mutually distracting and were 
co-sxistent. à | 

Mr. Crreps said he thought that the effcct of Mr. Swinburne's 
evidence was that constancy and power were well known in every 
sense, and what Mr. Hockbam really did—he (counsel) must give 
him every credit for this— was to invent, according to Mr. Justica 
Wills, a form of permanent magnet. Mr. Justice Wills, however, 
had never found that every m t which happened to have con- 
stancy—of course, every magnet had some, as ageing was well known 
—was an infringement of what the plaintiffe did. It was only a 
question of degree. The defendants had constancy, and s small power 
was sufficient for them. He supposed you could not have a magnet 
without power, and a magnet which must have power must have con- 
stancy. What Mr.-Hookham did was to describe a particular form 
of et in which he bad both constancy and power. It would 
really be incredible and impossible to say that no constant magnet 
was to be used by anyone except Mr. Hookham, because every magnet 
had some power. 

His Lohpsmr: You say the idea of combining constancy and 
ре was not patentable. You say you use an entirely different 

d of magnet, and that you are entitled to do so. 

Mr. CRI PS agreed: He contended that the plaintiffs in the present 
case were in a peculiarly weak position as inventors. All the 
principles were thoroughly ascertained and known, and the most they 
could claim was the particalar form of application. Bearing in mind 
what he had said that power here was only a matter of degree whether 
the brake spun a little faster or a little slower, they got jast the same 
recording instrument by either one or the other. Then Mr. Hookham 
said in his specification that for small installations he preferred a 
number of small magnete—bar magnets sabstitated for the large 
magnets in the drawing. There they had Mr. Hookham saying— 
very properly—that in place of electro-magnets he preferred” a 
particular form of magnet, that form being a number of bars with 
artificial iron poles. When that was done—that was to say, after 
this arrangement of bars and poles bad been built up, 
the permanent magnet was practically constant. Bat that was 
not the essence of Hookham’s invention at all, bat merely 
a direction of a preferable way of carrying lit out. The 
claim in the plaintiff?! specification was (1) "An electricity 
meter for measuring currente, consisting of an electromotor with 
constant field, arranged substantially as hereinbefore described and 
illustrated in the accompanying drawings, the said electromotor beiog 
combined with an electric brake also moving in a constant or nearly 
constant field, preferably the same field as that in which the armature - 
rotater, substantially as herein described.” Now, that was quite 
distinct from the defendants’ meter, which was a meter for measuring 
energy, and which was absolutely distinct as & machine, and also dis- 
tinct as to all the chemical agencies employed. The plaintiffs’ claim 
said: An electromotor with constant field.” The defendants did 
not do that; it would be absolutely destructive to them. And then 
the plaintiffs said: ‘‘ Arranged as hereinbefore described." Well, but 
the defendants’ whcls arrangement was absolutely distinct in every 
feature from the plaintiffs, so far as the motor was concerned. 
It was quite clear to his (Mr. Cripps's) mind, with regaid 
to this first claim, that there was no infringement. The 
defendants’ arrangement was а different arrangement, applied 
differently, and for a different object. Then the third claim which 
was relied upon was this: —“ In electricity meters, the use for the 
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purpose of procuring a VVV of per 
manent magnets as described, with very 

closely fronting each cther so as to form a narrow slit in which the 
diec armature revolves, whether tbe same be magnetised in position 
or otherwise, and the means described for regulating the same when 
or if neceseary, substantially the same as herein described and in part 
illustrated in the scoompanying drawings. Mr. Moulton bad care- 
fully confined himself to only reading that claim, without making aay 
comment upon it. That claim, however, did nct carry the matter 
any farther than the first claim, and everything, therefore, 
turned upcn the first. The others were subsidiary incidents of 
the first-—they simply followed what had gone before. As 
to the disc armature, the defendants were outside that. The 
claim was for a disc armature—a powerful and constant msg- 
netic field for the disc armature of the motor. In the defendante’ 
machine a disc armature was not the motor, and there was ро con- 
stant field at all. So they came to the magnet point, which seemed 
to him to be the litigious point between the parties. On that point, 
material evidence bad been given in this Court which had not been 
before Mr. Justice Wills at all, and he (Mr. Oripps) thought the 
evidence here given was absolutely conclusive on the point of in- 
fringement. Mr. Justice Wills found that the plaintiffs’ specification 
contained all the theory on which Mr. Hookham based bis invention, 
and that it had not b:en done before. But here, in this case, the 
defendants had shown that it had rot only been previously disclosed 
in principle, but had been practically carried out before Hookham’s 
specification appeared at all. If be (Mr. Cripps) cculd point out 
that what Hookham did by bis patent had, both in theory and prac- 
tice, been previously disclosed, then what became of the suggested 
invention? It was clear that Marcel Depres knew the theory. Bo 
far as the brake was concerned, it was nothing but a question of 
degree. It merely meant whether the copper plate ran slower or 
faster. Those wbich ran the quicker wore out the quick:r. The 
learned counsel submitted that these things were well known, and 
that the defendants were entitled to take advantage of public know- 
ledge. He next referred to the magnet, which he said the defendants 
had induced Prof. Ayrton to e out of an ampere measuring 
meter made 18 years ago. This magnet he said had been in use for 
18 years—long before  Obambsrlain &  Hookham's specifica- 
tion—and had been perfectly constant for 18 years. As regards 
strength, it was, es he was told, a great deal strorger than 
the magnet which the defendants used. Prof. Ayrton had tested 
that magnet which had been in ше for 18 years, and fcund it was 
constant and more powerful than the magnet which the defendants 
used. The answer, therefore, was that there was no question of 
theory. Could it then be said that it was infringement for the 
defendants to use a magnet of that constancy and power? Oonstancy 
could be obtained by a well-known method, and as regards the com- 
bination of constancy and power, it was merely a question of degree. 
He would not trouble his Lordship with Ayrton and Perry’s speci- 
fication, because it was admitted on all hands that they disclosed the 
whole theory. He must take Mr. Justice Wills'e judgment that they 
did not go beyond the whole theory. The difficulty Ayrton and Perry 
had to contend with was the friction theory. The learned counsel next 
referred to Abel's specification of 1884. He said that there was really 
no difference in form between the magnet there and the one used by 
the defendants. As Mr. B*inburne had said, if three or four of those 
magaetshad been put (ids by side, they got the defendanta’ exactly. 
There was also claim 5, which as: — The construction and 
arrange ment of parte forming a commutator making ccntsct by means 
of mercury placed in insulated vessels, tho axis of revolution of tbe 
commutator being vertical substantially as bereinbefore described." 
He would not dwell on tbat now, but he mentioned it, because it was 
a point that might be raised hereafter on the question cf validity. 
But to zum up his argument, he would гау this. He would not say 
it was admitted, but there was no serious dispute that the defendante’ 
machine or combination was quite distinct from that of the plaintiffs. 
It was for energy in the one case, and for current in the otber. It 
was admitted elso—or not seriously disputed—tbat the claim of the 
plaintiff was entirely based on a law known a5 the time, and was 
for a combination carrying out what was then a well-known law. Во 
far as motor power sgain was concerned, the machines were distinct. 
The real difficulty felt at the time was as to friction; and, so far as 
mechanical means for getting rid of that difficulty of friction were 
concerned, those of the defendants were entirely different from 
those of tbe plaintiffe, and the theory of getting rid of it had been 
disclosed in an article published before the date of plaintiffs’ patent. 
As to the brake, the only matter claimed by Mr. Hookham was con- 
stancy and power, and Mr. Swinburne had told the Oourt that both 
were matters of degree. So far as constancy was concerned, the 
defendants used a method well known before Hookham's, and so far 
as power was concerned, it did not matter whether one magnet was 
of a certain power ascomps'ed with another. The defendants used 
а magnet dis:inct in form and power from that cf the plaintiffs. The 
defendants used simply the ordinary common form of magnet, and 
viewing all the facts, he submitted that there was no substantial kind 
of infringement bere as all. | 

Evidence for the defence was then called. 

Mr. В. 2. ре FERRaNTI, examined by Mr. Onrers, said he had had 
great experience in all electrical matters. Не was one of the first elec- 
tricians to deal with the question of mete:s, bis first attempt to make 
one being in 1882. He succeeded in bis attempt at the end of 1883 
or beginning of 1884. Hethen produced & contínuous current meter, 
and it had been very largely used since then. 

Mr. Onrers: It has teen suggested that Mr. Hookham first solved 
the difficulty of measuring currents by meter. Is that во? 

Wirszss: No. І saw his specification directly it was out or 
printed, and I thought at the time that it described a very inferior 
instrument (о the one I had already produced. That might sound 
egotistical, but I did thick that the patent was a retrograde step. 


Oontinsicg, the Wrrames said that the sale of electrical metern 
came into com use in the latter part of 1886. Very little was 
done with regard to electrical meters before 1886. In fact, there was 
no commercial demand for electrical meters before 1888. The meter 
preduced (one of Ferranti’s) was an example produced in 1884, and 
shown at work at the South Kensington Exhibition—at the Health 
Exhibition, or one of them—on a lighting circuit. It was found 
in practice that the meter would start with a single lamp, and 
measured up to 20 lampa with very fair accuracy. The business in these 
meters had rapidly increased, and at the present time there were 
perhaps 40,000 of these current meters being used in Eogl«nd of that 
pattern, but not of that particular shape. It was not really until 
1838 or 1889 that electric lighting had made any advance in England. 
The defendante’ meter was an energy meter. An єпзтру meter was 
entirely distinct from a carrent meter, and was totally different. In 
a current meter you must have осе element constant, viz , the field or 
armature. In the defendants’ meter it was not necessary to have a 


an energy meter would be destructive. Не was 
arrangement of Mr. Hookham's meter with regard to the friction. 


plaintiffs’ meter was distinct from anything he found in the defen- 
dants' meter. It was one of the elements which he considered 
unsatisfactory in the plaintiffe’ meter, and which was sati and 
proved to be good in the defendants. The defendants’ form of com- 
mutator was a very form. The commutator was a very 
important factor іп producing an effective meter. Before the 
Chamberlain & Hookham patent it was known how to make a 
magnet constant. In his view the question of friction was 
most vital, and the reason was that it was most 
necessary to get a meter to start readily. Unless it started readily 
with a small amoant cf аа it, it would not earn revenue 
upon the lamps left burning night—lamps burning, perhaps, 
18 hours out of the 34. Oomm y, it was most vital that tee 
meter should start well, and in order to get good starting you must 
bave low friction. There was notbiog new in goning constancy. 
There were several processes of getting constancy as ageing. 
Ageing reduced the power of the msgnet perhapa some 15 per cent. 


instrument which would wear out faster. Th 
in the principle whatever; it was only a matter of speed. It was 
& commercial element only, and did not affect the electrical law. 
He had made himself acqeainted with the special form of magnet in 
the Отлар о am — a га defendante’ — в 
avery ordinary form of magnet was used. was a common form 
of гч and that was all that one could say about it. Ia the 
defendants’ machine one could put in as many cf those magnets as 
they wanted—two or foar, or any number necessary to get the best 
speed for their meter and brakes. It was merely a co i 

question. There was no difference between the motor part of Siemens 


Mr. Овіррв: you, ss an electrician, would those figures 
(illustrations shown), if carried ouf, give a permanent magnet which 
would serve the purpose, with 3 a brake 7—16 woald be 


magnet, and you could put more magnets on it if you liked. There is 
no difference between what I find described in Siemens's and Depress 
and the defendants’. He had seen the magnet now submitted to him 
(magnet produced) working for six months with its meter, and he 
was confident that it was constant. It was at the commencement of 
the period of running that a meter would lose force; bat if he found 
one going constant for six months, then he knew that it had real con- 
stancy. He should have had no difficulty in producing an energy 
mc ter such as was used by the defendants, from the descriptions in 


these articles. Mr. Uppenborn also, in his article, showed that be 
derstanding of the whole 
subject. 


had a perfectly complete and olear un 

Mr. Овіррз: Supposing you were dealing with the question of a 
powerful motor, you obtain it by the plaintiffs’ specification by means 
of a strong ent magnet with а constant field ?—Yes, and in 
the defendants’ you get it by another way; you get a permanent 
magnet in a constant field. The motor in the defendante’ meter is 
made of two parts—the armature and the field. The field in this 
(the defendante) is a magnetic field in air, and is formed simply by 
the passage of an electric current. No iron or steel was used in either 
the field or the armature in the defendants’ meter. In fact, the two 
machines were absolutely different things. 

At this stage the further hearing of the case was adjourned until 
Monday. 


Monpar, Mar 14тн. 


Wuen the bearing was resumed, as Mr. Ferranti had been unavoi iably 
detained, bis cross-examination was deferred, and Mr. Orippe for the 
defence called 

Prof. Ewina, who in answer to questions, said he was a Fellow of 
the Royal Society, a member of the council of the Institution of 
Electrical Engineers, a member of the Iostitution of Mec запіса! 
Engineers, and a member of several other scientific bodies. He bad 
given much attention to the subjects of electricity and magaetism, 
and had made himself acquainted with the meter used by the 
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defendants, and had carefully studied the plaintiffs’ fication. 
Having done so, he could not ssy that the defendante’ meter infringed 
the specification in any way. The specification was for a meter to 
measure electric currents, and the defendants’ meter was an 
energy moter. Та order to get a carrent meter it was necessary to 
design the arrangements so as to ignore the magnetic force and secure 
a constant fisld for the motor. The other meter was sensitive, and 
the variation was vital and essential. The energy meter could be 
used for all sorts of purposes. So far as there wera special 
mechanical methods for dealing with the question of friction the 
defendants’ machine was not an infringement of the plaintiff’. 
There was no resemb'ance between them. For instance, the com- 
matator in the de fendants’ was quite different from that described in 
the plaintiff? specification. The defendants used a form of com- 
mutator which was known for many years before the date of the 
plaintiffs’ specification. It was known how to get constancy before 
that date. The defendants’ magnet in no way infringed that 
described in the plaintiffe’ specification. It was absolutely 
different. The use of a permanent m to create 
power was well known before the date of the specification. 
After the article which was written by M. Depres, which was very 
clear, an electrician with a knowledge of his subject could easily hava 
made such a meter as that used by the plaintiffs. The power they 
wanted on the motors was the driving power, and they wanted a 
powerfal motive power to reduce friction, во as to make the friction 
а negligible quantity. Во far as driving power and motor were 
concerned, those of the defendante’ and of the plaintiffs’ were quite 
distinct. Asto the brake, supposing they bad s particular strength 
of magnet on the brake, the speed wou'd depend on the motor as 
ecunteracted by the brake. One description given by Faraday of a 
magnet might be construed as dercribing something very sim lar to 
the magnet tet forth in the plaintiffs’ specification. Ia order to get 
constarcy, they wanted a magnet which should be as nearly as 
possible a closed magnetic circuit so as to reduce the loss 
of power; but there were other conditiors equally important. 
There was nothing in the d. fendants’ magnet which was not com- 
patible with what had been known and described prior to the 
pu specification. Witness was shown a magnet which had 
constant for 18 years, and ssid that, as compared with it, there 
was nothing different in the plaint ffs’ specification There was а 
differen os in the building up, but the principle was the same, and 
had been known for some years before. There was no basis for the 
suggestion that at the time Mr. Hookhsm made his experiments per- 
manent msgnets had been prac ically abandoned for the purposes for 
Which compensation was required. They were in actual use. In 
Aryton and Perry's specification of 1882 there were described the 
principles of the law which were contained in Ohamberlain and 
ookbam. It was common knowledge, and there would be 
then no difficulty ia getting a magnet constant and of 
sufficient power. He had read in the plaintiff? speci- 
fication the description of what bad been called in this 
case the vertical commutator, but that idea was not novel. 
Witness was shown two models of esrlier instruments than the 
plaintiffs’ specification, and said that «ach had а vertical commutator 
such as was described in the plaintiffs’ specification. T. king the words 
“disc armatare,” per se, in the specification, he, as an electrician, 
would at once under stand that the werds meant the armature of the 
motor. Witness pointed out that in the specification Mr. Hookham 
said that the armature consisted of зо and so, the commutator con- 
sisted of so and so, and the brake consisted of so and so. 

5 by. Mr. ID The саа were actual 
шеш о т machine. is specification the plaintiff stipu- 
lated for a constant field, or as an alternative, an a: mature of steady 
power. 

By his description in the specification, it is plain that the plaintiff 
intended to use the game connections in his magnet as you find in the 
defendants ?—I think that is so. 

The specification says that the electromotor might be of any of 
the ordinary kinds then in use. At that time there were alternating 
current motors ?— Yes. 

And they were made exactly as in Biemens's meter or the 
defendante' metor ?— Yes. 

сааш, Pref. стао said ыз 1 meter measured 
energy, and never measured anyt e ut energy, not one particle 
of the general principle of the plaintiffs) meter was applicable to 
an alternating current meter. 

Questioned with to the getting of constancy and power in 
permanent magnets, the Wirmzss said he сов! point to many pas- 
sages in specifications, &с, prior to the Hookbam specification for 
getting constancy and power in permanent magnets. The witness 
cited Elphinstone and Vincent, Siemens, Faraday, Jamin, Depres, 
D'Arsonval, and Ayrton. D’Arsonval’s reference was a paper on 
electric telephones on concentric poles. It referred to the shape of 
msgnets which were found to give good results in spesking on tele- 
Phones. One pole was in the shape of a ring, and the other pole 
site up in the centre, both on the same side of the telephone 


Hr. Mourrow: How in the world could these instructions tell 
the world the right way to get a good magnet for your brake ?—They 
showed the form of magnet which gave good results for whatever 
pupone they were а 
s there any suggesticn here that the magnet was constant or 

powerful ? Well, it gives good results. 

I put it to you that the words, increases the effect," refer to the 
giving а clearer sound ?—It might be so. 

May I put it to you that of all the things least of importance in 
a telephone, constancy is one ?— Well, of course, constancy is not of 
nearly so much importance in a telephone as in a meter. 

Qaestioned wih regard to Jamin’s references to magnets, the 

tness could not agree that Jamin's work was directed to increase 


the portative power of magnets. Jamin spoke cf an instrument in 
which constancy was important. Ha could not say whether Faraday 
at page 117 was talkiog about bar or horte shoe magnets. Не 
thought the whole of what Faraday taid was applicable to magnets 
of all forms. ! 

Prior to 1887 had you ever seen one of the specifications cited in this 
cage ?— Prior to 1887 I was not much interested in specifications, but 
I certainly had seen some of Marcel Depr: s's writings. 

Can you say you bave seen опе of these other pablications ?— Y: s. 
I have no doubt that I read Faraday. I had certainly seen extracts 
from Jamin, but I had not read all bis papers. 

I ask you about the actual passages cited here. With the excep- 
tion of Faradsy, can you say you bad seen any one of these pasaagos 
cited in this case ?—I cannot at this date specifically refer to any of 
these passages as having bsen seen by me before, but I may say thir, 
1780 was nothing contained in those passages I was not acquainted 
with. 

Oross-examination continued: He had not suggested that sgeing 
took out something like 15 per cent. He did not think it ever had 
the reputation of taking out the larger part of the magnetism. It 
would all depend upon the kind of steel used. 

Mr. Mouron: It does not take more money to make s good magnet 
than a bad one if you choose the right form, does it ?— Well, the pro- 
cess of ageing is, I think, one of cost. You have, of course, to pay 
more for magnet steel than for bad magnet steel. 

Q1estioned farther, the WrrNESS stated that the defendants’ was a 
cheap magnet so far as geometrical form was concerned. Abel's 
instrument was a current indicator, He had never seen an Abel 
meter. He thought the invention was practically the same as tha 
by M. Lippmann which Witness had seen. = 

Rs-examined by Mr. Свіррв: The saturation of an electro- 
magnet was in all cases а question of degree. Мо electromotor with 
constant field could be used for measuring alternating currents. 

If you wanted a meter for alternating current, could you use the 
сага both for the motor and the brake 7— No, it is quite im- 

Do you know within what range of power the defendants use their 
magnets on different meters ?—I am told it varies as much as 50 per 
cant. I have noticed there are wide variations in the power of the 
magnets they use. 

Farther re-examined, the WirNESS stated he considered that from 
the directions given ia the paper of 1884, “ Biemens's Energy Meter,” 
any competent workman could have carried them out and actually 
made the meter. 

Prof. Wu. EDwanD Атвтох, F.R S., examined by Mr. GBAHAM, said 
he had devoted a good deal of attention to the question of the con- 
stancy of magnets. Oonstancy of magnets really depended, in the 
first instance, and to a very important degree, on the conatitution of 
the steel—the chemical composition of the steel. Secondly, it 
depended very materially on artificial ageing. Lastly, but toa much 
smaller extent, it depended upon the geometrical form into which 
the magnet was made. At the date of the Hookham patent һә 
коет how to make, and had made, a constant and powerful magnet. 
He had studied the manufacture of the defendants’ magnets in 
common with Prof. Thomson at the works in Massachusetts, wher: 
they were made in large numbers. The magnets were made out «f 
steel heated to a dull red heat. Then there was а very special form 
of ageing. They were dipped 20 times successively into boi iag water 
and into cold water, the operation oocupying 13 hours. A large 
number of ee were hung on a kind of chain arrangement, which 
was kept rotating continuously. That was how the magnets wera 
made constant. Prior to the ageiog the magnets were made into 
powerful magnets. The defendants used a very ingenious device to 
magnetite their magnets. It was not the fact that at the date 
of Hookham's specification permanent magnets had been aban- 
doned where absolute constancy was required. Mr. Н ckbam did 
not teach the world for the first time how to make a powerfal and 
constant magnet. He did not teach the world how to make either 
a constant magnet, or a powerfal magnet, or the two combined. 
Witness knew how to do it years before Hookham's specification 


was lodged. 

В ferring to the Ayrton and Perry specification of 1882, the 
WiTNESS that the only thing which vented them from 
making a successful commer meter was their not knowing how to 
make the armature and brushes with sufficiently small friction. The 
difficulty of getting a constant and powerful magnet did not etand 
in their way. Ho was in Court when Prof. Ewing was «xamined, 
and agreed with bim that Hookham's specification gave no directions 
how to make a satisfactory alternating current meter. He did not 
think that an intelligent workman could bave made a successful 
alternating current meter after reading Hoc kham’s specification. 

Oross-examined by Mr. MourTox: The plaintiffs’ meter consisted 
of an electric motor with constant field. It was not a sefücient 
шр, in his opinion, to say it consisted of an electric motor 
and brake. 

It has those two parts in it ?—Yes, with another addition which 
is vital—the constant field. 

Cross-examination continued: Electric motors, both for direct 
currents and alternating currents, were both known. If it were 
wanted to have an electric motor with alternating carrents, you must 
have the alterna ing current both in your ficld and in your armature. 
He hoped every electrician would know that. Supposing you wanted 
to get an electric motor for alternating current, a ent magnet 
could not be used. He did not tell his Lordship that he thought Mr. 
Hookham considered he could make an alternating current meter 
with a permanent magnet as the field. In the plaintiffs’ meter he 
said that the mercury commutator did not work. He found, for 
example, that by putting a little mercury into the cup he changed 
the reading by 15 per cent. There was no indication on the meter 
how much mercury to putin, The hearing was again adjourned. 
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TuzspíY, May 15ra. 


Тнв bearing was resumed on Tuesday, when Prof. A»aTOM was 
further cross-examined. This duty was undertaken by Mr. Walter, 
as his leader, Mr. Moulton, had been required to attend at the House 
of Lords in an appeal on another electrical case. 

In ‘answer to Mr. Walter, witness said that the defendants! magnet 
by two processes was reduced in power, but still it wasa strong magnet. 

Mr. Justice FABWELL: Is there any definition of “ strong” in 
connection with electricity ! 

Wrrnegss replied that there was no definition of strong. They 
might have 900 lines or 1,000 lines. They were both powerful. But 
the term strong was only relative to sometbing else with which it 
was com d. Tbe defendants’ was a magnet which had not a third 
of the braking force of bis sixteen-years-old magnet. 

Mr. WALTER: You have spoken to this effect that for the purpose 
of braking you prefer corcentrated poles ?— Yes. 

Concentration at the expense of the magnetism is a disadvantage ? 
—I do not know what you mean by concentration there. 

I ask you to assume that concentration can only be attained by the 
loss of magnetism. The widening of the poles then would be an 
advantage ?—It is not true. Assumirg what you state—which I 
must qualify as not being true—then it would be & mistake to have 
concentration becawse constancy is of great importance; but my 
own experiments show that you can get concentration and constancy. 

With a strong magnet?— With a strong magnet. Continuing, 
witness said that in Drage's paper, he showed small weights which 
made contact, and which went over the top of the projector, and it 
showed how to make Biemens's armature to work with the mercury 
commutator. The model before him showed how to use the pools of 
mercury higher in the middle than at their sides. 

Re-examined by Mr. Свїррв, Wirnuss said that the defendants’ 
msgnet was of a form well known to him before the date of the 
plaintiffs specification. There was no reference in the plaintiffs’ 
specification to the use of silver for the purposes of the commutator. 
The defendants! meter was merely the Biemens meter with the 
Depres addition to it, and with silver in the use of the commutator, 
no reference to which appeared in the plaintiffs’ specification from 
beginning to end. 

Mr. FEBBANTI was then recalled. In answer to Mr. Onirrs, he said 
that if there were any description in the plaintiffe specification of 
the current meter, then it was a deficient description ; and, so far as 
tbe instrument was described, the meter would not work at all with 
alternating currents. He did not think the thing oould have been 
understood when it was written. 

Oross-examined by Mr. Warrer, Mr. Ғеввантт said that in 1887 
it was not generally known how to make alternating current mctors, 
but present knowledge showed that with the then existing descrip- 
tions and instruments, they could have made instruments which wculd 
have worked with alternating currente. 

Mr. WALTEB: You have spoken about the constancy of nt 
magnets. Before the date of Hookham's specification, what do you 
say as regards what was known of the constancy of permanent 
msgnets coupled with strength. As I gather, what had been done 
was to expose the magnets to some of the conditions to which they 
would be exposed in uee—such as temperature—until they got down 
to the condition in which, when in use, normal circumstances would 
not affect them ?—Yes, they were subjected to conditions whereby, 
when put in practical use, they would not be sífected by similar con- 
ditions afterwards. He thought that the silver brushes were very 
W and more durable and certain than copper ones. He was 
" afraid” he was an inventor. He did not say be would bave invented 
Hoc khsm’s, but spesking from knowledge common at the time of the 
specification, the instrument could have been made. The informa- 
tion others had given left nothing to the imagination. Uppenborn 
and others bad fully described the theory, and how to carry it out in 
every detail for a commercial meter. There was no suggestion as to 
making the brushes with silver, which, witness considered, added to 
the life cf the meter, but otherwise the knowledge before the speci d- 
cation was sufficient. 

Re-examined by Mr. Criprs: Mr. Гарвантт said that both the 
theory and practice of the instrument were set forth by Deprez most 
completely. Siemens would have worked for a long time with cop 
brushes, but silver was better. It was a refinement of practice. The 
plaintiffs commutator was intended to be an improvement in prao- 
tice, bat it had not proved so. Witness would not measure alter- 
nating currents by an arrangement consisting of an electromotor 
with constant field. The arrangement in the specification was, in his 
opinion, entirely wrong. The difficulty of the Hookham meter, as 
an alternating current meter, was that the proposed did not 
vary at the same time as the current in the armature. This was quite 
a complex electrical matter to anybody but a technical person, but if 
anybody tried to construct a meter on the lines shown by Mr. Hook- 
ham, he would get something which was utterly snd hopelessly 
wrong. 

Prof. BiLvanus P. THompPson, examined by Mr. BousrrRLD, said 
that in the plaintiffe' specification the first method of getting con- 
stant field was by getting permanent magnets, and the other by 
ha electro-magnete which were saturated. 

By Mr. WALTEB: If made on the lines described in the specifica- 
tion, the instrament would not work as a current meter. 

His Іоврвнір remarked that in making his instrument the 
plaintiff might not have adhered to his specification, and one answer 
expressly stated so. 

This closed the evidence in the case, and Mr. BousrrELD addressed 
the Court on bebalf of the defendants. He desired to recall the 
fundamental principle that they wanted in a meter to register accu- 
rately the number of amperes passing through it. 'The current meter 
registered equally every hour whether the voltage was increased or 
not, whereas the стега неси registered the current multiplied by 

the increased force. defendants! meter was an energy meter, 


ind Jes the plaintiffs said it was an infringement of their current 
me . 

In an energy meter they had two requisites, first the outside field, 
which was of large wires—if small they would become tco hot— and 
they had the interaction of the field, a fixed part, and the armature 
the moving part. There were two interacting things, fixed coils and 
movable, with a current passing through them. The difference 
between this case and that before Mr. Justice Wills was this. In the 
case before Mr. Justice Wille, the defendants had the carrent meter. 
They hada meter with a permanent electro-magaet built up with pole- 
pieces at the ends; and the armature was of the plate type, so that 
they had the arrangement which Hookham had described in his 
epecification as using a disc or cup at once asa motorand a brake. 
They had, therefore, absolutely identical elements which made a 


ing the proportional force of the current, varying with 
the potenti The defendants had not, in that case, the Siemens 
meter. They had infringed with a current meter. Bat in the present 
case they had an energy meter identical with Siemens. The sab- 
stantial points which differentiated the two instraments were these 
In the plaiatiffe’ they had first a constant field, next special arrange- 
ments for minimising friction, and third, strong power in order to 
reduce fric‘ion. Every witness, he thought, agreed that the diffi 

of overcoming friction was the real practical d.ffizulty at the time. 
Hookham made bis driving force very large, and the friction conse- 
quently very small. Iu the defendants’ meter, so far from having 
constant fleld, there was a field, one oomponent of wbich varied wi:h 
the current and the other component of which varied with the 
electrical force; and their method of reducing friction was now very 
different from that of the plaintiff... Mr. Justice Wills had treated 
permanent magnets in the case before him as if they were not an 
essential of the first claim, which only dealt with the constant feld. 

Mr. Justice FaRwBLL: Mr. Moulton puts it forward that what you 
bave done ів a breach cf Claims 1 and 3, nd Mr. Justice Wilis said 
it was a combination of all the elements. 

Mr. BousrFIELD thought that Mr. Justice Wills did not mean that. 
Woen he said it was a combination he was referring to the com- 
bira'ion in the first claim, and he went on to say that he had come 
to the conclusion that there was substantial identity—in other 
words, that a case of infringement of the first claim was made out, 
but on the sixth claim—imorovement in pole-pieces—Mr. Justice 
Wills found that the а lendante bad not infringed that. 
Therefore oombination of all the elements of tbe whole 
of the claims oould not have been meant. And as to 
Olaim 3, that wasa claim for something less than the whole thirg 
which was claimed in claim 1. But, having regard to the fact that 
that third claim dealt with sc metbing not in the provisional speci- 
fication at all, he (Mr. Bousfield) submitted that it was a claim which 
could only be infringed if one used a motor such ss was sabetantially 
described in claim 1. He submitted that if the defendante did not 


gard 
way in saying that the plaintiffs was a patent for a current 
meter, and the defendan's' was an energy meter. The defendants 
also said that they did not infringe, even if his Lordship took 
his learned friend’s point about its being used in a constant 
circuit, so as to be a current meter. Hen if his learned friend was 
right about that, still he (Mr. Bousfield) should say it was not 
an electromotor substantially as described, because it had gota 
constant field. It had not got an arrangement for giving a powerfal 
driving force, and for minimising friction which were really the 
features which governed the construction in the plaintiffs’ specif- 
cation, so far as the motor was concerned. Up to a certain point 
the defendants’ was accurate as an energy meter, but after that point 
it ceased to be a meter at all. The learned counsel next referred to 


the question of ditc armature. 
never intended to cover either the use of permanent magnets for the 
motor, or for the motor and brake combined. The case actually 
illustrated, was the motor and brake oombined—one disc. Не 
submitted the words "disc armature” showed that the claim was 
never intended to apply to the use of permanent magneta in the 
motor or the motor and brake combined. The claim bad no applica- 
tion for magnets used solely for braking purposes. Of course, this 
was an additional t tothe other points. 

His І,оврвнір: I thought you did not take this magnet ? 

Mr. BovusrrELD ied that that was so, but a great many points 
were raised about that, and it was necessary to deal with them all. 
He submitted that the claim in question was never intended to apply 
to the use of constant and powerfal in connection with the 
brake, bat only in conjunction wi h the disc armature.  Heferring 
to the msgaets the learned counsel said it could not poe 
sibly be said the defendants used the form of magnets invented 
by Mr. Hookham. The defendants’ principle was to let the 
magnets down to such a point as to make them sufficiently conatant. 
They then took two or three magnets, or more if necessary, in order 
to get the required т. That was to say, the defendante got their 
constancy in the old way, and got their power not by any special 
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construction of magnet but by having two magnete, or, if necessary, 
three or more until they got power enough. He contended that 
Mr. Hookham, although he mentioned an alternating meter in 
bis specification, excluded it in his claim.  Rferring to the 
alleged  anticipations of the plaintiffs patent by Siemens 
and Deprez, so far as the principle of constancy and power 
in the magnets was concerned, the learned counsel said that the 
defendants’ point on that was that they were following the line laid 
down by Siemens. If the plaintiffs ssid that their specification 
excluded the defendants’, the defendants’ answer was that the 
plaintiffs going on that line, destroyed their own specification, 
because what the defendants did was like Siemens, 
The hearing was again adjourned. © 


Wepnespay, May 1678. 


Mr. Мосгтом, ia replying on the whole case, said he began the 
case by stating that the plaintiffs accused the defendants, the Brad- 
ford Oorporation, of using a meter in which there was a constant 
fleld, and in which permanent magnets used for the brake were 
poe and constent according to that which the plaintiffs claimed 
claim 3. The difference between his learned friends and himself 
on the third claim was one very much more of law than of fact. So 
far as fact went, his learned friends had never met the evidence of 
Mr. Dagald Olerk that the circuit on which this was to be put, was a 
circuit of practically constant potential, and the consequence of that 
was tbat the armature in this case was practically of constant 
strength. The defendants said that their instrument was designed 
to measure energy, and not to measure current, and even that when 
they used it under circumstances, where in fact if measured 
current, it could not come within the  plaintiffe patent, 
because it was used in circumstances which were different. But 
he would say further that the plaintiffe instrument was con- 
structed on purpose to be used under circumstances such as those of 
Bradford Corporation. There was а device mentioned in the plaintiffs’ 
patent which they did not claim, because someone else had done it 
before, and that was the starting coil. That was a coil which would 
destroy the serviceability of & meter if it were put on any circuit of 
higher electromotive power. The plaintiffs worked their meter in a 
constant field, and they got it by permanent magnets. Supposing 
that Bradford worked their meters in a constant field, they might get 
itfrom any source. If they kept their mains constant, the pressure 
was constant, and they bad not denied it, and во they had been taking 
a convenient source for a constant field. But how did a field obtained 
from those mains differ from one obtained from secondary batteries ? 
But Bradford had used it as a constant field, and therefore had used 
it as a current meter; snd with regard to the third claim, the Brad- 
ford people had obtained their effective brake by means сї magnets 
of the type described in the plaintiffe' third claim. The case against 
the plaintiffs was one of invalidity and non-infringement, and 
neither had been substantiated. In fact,in spite of three or four 
more years of searching and rooting about for fresh material, the 
resent case was subs'antially the same as that which was tried 
fore Mr. Justice Wills. Bo far as invention went, the combination 
of arrangement in the plaintifh' s tion was novel, and 
had not been published to the world in any way by any- 
thiog which had been put before the Court now of date prior to 
Mr. Hookbam's specification. Half а dozen people might have worked 
at the idea of trying to get a meter and failed, but the plaintiff had 
succeeded, and the fact that the magnets used by the plaintiffs had 
been used for other purposes did not tell the world that they were 
suitable for the purposes of meters. What the defendants had done 
dere was, with present later kuowledge, to take hints from Depres that 
they could not have seen at the date of the publication of Depres's 
paper. Dealing with the alleged anticipations, the learned counsel, 
erring to Maroel Depres, said his paper was purely theoretical, 
and did not oarry the matter farther than Ayrton and 
Perry, except that he simply pointed out that flaid friction 
would not do. There was nota hint in Marcel Depres to anybody 
that magnets of any particular form should be used. There was 
merely a general statement and reference to the magnetic speed indi- 
cator, or only a reference to the law of the current. Dealing with 
Siemens’ specification, Mr. Moulton said that Siemens put his com- 
mutator at the ends of his че gans which were neither per 
manent or powerful, and he a wrong idea of the А 
Biemens was practically at the head of the electrical world 
at this date, and it was important to point out that he never 
saw the importance of these matters. Counsel stated he did 
not think it necessary to deal with the other alleged anti- 
ticipations because it was idle to suggest that because a man found 
a magnet of a particular form which worked well in a telephone that 
that told the world how to make the brake of a thing which had got 
to work accurately and to measure quantity. Dealing with the 
plaintiffs’ specification, counsel claimed that it was the first working 
out of a practical meter, rendered practical by two things, 
vis, a frictionless motor and a powerful and constant field. 
Mr. Hookham claimed the procuring of a powerful and constant 
magnetic field by permarent magnets arranged as described with the 
large polar surfaces closely fronting each other. He (Mr. Moulton) 
could find no anticipation of this method of the application of 
magnets of that kind to electricity meters in the papers before his 
Lordship. The question of the magnet being built up was not 
really the question in the case. The plaintiffs said to succoed you 
must have an extraordinary form of magnet, and without it 
you could not succeed. If that was so, and Mr. Hookham told 
the world how to succeed, that was a usefal invention. 
Mr. Moulton submitted that defendants had clearly infringed the 
plaintiffs! third olaim. People bad produced magnets which they 
said were used before the date of the plaintiffs’ specification. Taking 
the case of Abel’s magnet, there was no suggestion how strongly he 


maguetised, and nobody suggested that Abel's was used with the large 
polar surf:c3s, having the fanction of the plaintiffe’ polar surfaces. 
There was nothing in Abel to show that his msgnets would be suitable 
for the brake cof a meter, and there was no other magnet which 
counsel knew of which was like tbe magnet the plaintiffs 
described. Magnets like the one of Prof. Ayrton had been 
produced. As Prof. Ayrton’s magnet existed, it would not be within 
the plaintiffs’ description. What Prof. Aryton did was to add some- 
thing to it in the course of the case 20 as to bring up one of the poles 
very close to the other. Supposing he produced a good field by such 
a magnet, the plaintiffs had no opportunity of testing the magnet or 
its permanency, or anything of tbe kind. That magnet was not what 
the defendants used. The defendants’ magnet had got those flat 
pieces brought up very near to one another, and he submitted it 
came within the words, "large polar surfaces closely fronting each 
other, so as to form a narrow slit in which the brake revolves.” He 
therefore contended that the defendants had infringed the plaintiffs’ 
third claim. 

At the conclusion of Mr. Moulton's address, his Lonpsnrp said ke 
would give judgment as soon as possible. 

Judgment was accordingly reserved. 


Tus CUBA BuBManINB TELEGRAPH Oompang, LiwtTED, v. WEST 
Inpa AND PANAMA TELEGBAPH COMPANY, LIMITED. 


THIS case came before Mr. Justice Farwell on Saturday and Monday 
last in the Chancery Division. It was an action which raised questions 
of considerable importance as to the construction of an sgreement 
dated January 31st, 1870, entered into between the two companies. 

Mr. Swinfen Eady, Q C., Mr. Hughes, Q ., and Mr. H. Green 
appeared for the pleintiffs; and Mr. Haldane, Q O., Mr. Younger, 
Q.O , and Mr. A. Р. Peteraon for the defendants. 

It ap that the plaintiffs own several telegraph cables laid 
along the south coast of the island of Ouba and a landline across the 
western extremity of the island of Havana. Such cables thus con- 
necting Havana with Santiago. From Havana, telegraph cables, 
which are owned by the International Osean Oompany, ran north- 
wards to Florida, which is connected with landlines with New York. 
The defendants are the owners of telegraph cables running from 
Santiago to Jamaica, and to nearly all the other islands of the West 
Indies, and to Georgetown and to Oolon on the Isthmus of Panama. 
By the agreement of January 31st, 1870, between the plaintiffs and 
a company of the same name as the defendant company, being the 

redecessor of the defendant company, it was provided as follows: 

1) "The Oaba Company will band over to and forward by the West 
India Company all telegraphio messages received by ог sent 
through the lines of the Caba Company for any other part or 
parte of the world with which the West India Oompany may be 
n telegraphio communication. (3) The West India Company will 
hand over and forward by the Ouba Company all the telegraphic 
messages received by or sent through the West India Oompany for 
such places as the Ouba Company may be in telegraphic communica- 
tion with. (4) Each company participating hereto will forward the 
traffic and messages received from the other company with all possible 
expedition, and in case of breakdown of line will repair the same as 
speedily as practicable, and generally will assist by every means in 
their power to develop the traffic and lines of the other company. 
(5) Neither company participating hereto will enter into any agree- 
ment or traffic arrangement with any other company or persons, or 
be connected with or interested in any telegraphic line whatsoever 
which may be prejadicial to the interests of the other company par- 
ticipating hereto without the assent in writing under the seal of such 
company being had and obtained. But either company shall be at 
liberty to send messages over their lines at the written request of the 
sender of such m without solicitation or suggestion by any 
competing lines, provided that in such case the other company par- 
ticipating hereto shall share ia the amount acoruing in respect of 
such messages in proportion to the amount each company would have 
received had the messages gone over the lines of both companies. 
(7) The West India Oompany are to be at liberty to place all their 
wires and cables at Santiago de Oaba in connection with the wires 
and cables of the Cuba Oompany, and they are also to be at 
liberty by their own officers and servants to work all through 
trafflo from any of the West India system to any 
place or places yond Havana without any interruption 
or interference by the Cuba Company, and the through traffic of the 
West India Oompany is to take precedence and have priority over all 


the local traffic of the Ouba Oompany, t as otherwise provided 
by the terms of the said concession. (8) The West India Company 
are to find, supply, and maintain the ne ataff at Santiago de 


tendence.” The alleged 
defendants’ cables the plaintiffs are in telegraphic communica- 
tion with all places directly served by the defenden's' cables and 
with places beyond with which the defendants are in teiegrapbis 
communication, and further, that by means of the cables 
from Havana to Florids, and of the landlines to Naw York, and 
of submarine cables from New York across the Atlantic, all places 
directly served by the defendants’ cables, and places beyond with 
which the defendants are in telegraphic communication with North 
America, and with London and other places in Europe. А new cable 
has recently been laid between Bermuda and Jamaica by the Direct 
West India Cable Company, and by sach means, and the cables of 
companies allied with the Direct Company, the plaintiffs alleged that 
competition with the business of the plaintiffs and the defendants 
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was threatened. Tce plaintiffs charged that any such arrangement 
as the defendants threatened and intended to make with the Direct 
Oompany whereby messages handed in by the Direct Oompany a£ 
Jamaica would be transmitted by the defendants’ lines to pl wes South 
and Esst of Jamaica at а rate lower than that charged locally from 
Jamaica to such places would be an agreement or traffic arrangement 
prejudicial to the interests of the plaintiffs, and that any such 
arrangement would constitute a breach of Olause 5 of the agreement 
of January 31st, 1870. The plaintiffs claimed an injunction restrain- 
ing the defendants from entering into an agreement or traffic arrange- 
ment with any company or persons wbich might be prejadicial to the 
interests of the plaintiffs without their assent in writing under seal; 
also an injunction restraining the defendants from forwarding any 
telegraphic messages received by the defendauts at Jamaica from the 
Direct West Iadia Oable Company for transmission to the East or 
South of J: maica under an agreement or traffic arrangement which 
was or might be prejadicial to the interests of the plaintiffs, and for 
consequential relief and damages. 

The defendants, by their statement of defence, said they had never 
threatened or intended, and did not now tbreaten or intend to 
arrange with the Direct Company to transmit messag»s from London 
handed by the Direct Company at Jamaica to the defendants for 
transmission to places south and east of Jamaics at a lower rate than 
the local rate to such places from Jamaica, or to arrange terms with 
the Direct Company which should enable the messages handed by the 
Direct Company to the defendante a‘ а rate greater than the through 
rate which had been fixed with respect of messages from London to 
places south and east of Jamaica, vid New York and Havana. The 
defendants bad fixed the rate payable for messages transmitted over 
their lines, so that the through rate from London, vid the Direct 
Company, to а place to the south or east of Jamaica, wa“, for the 
present, the same as the present through rate to the same place from 
Londen, vid New York and Havana, but they had not done so under 
cr by virtae of any arrangement or agreement with the Direct Oom- 
pany. They alleged that the plaintiffs claimed to do, and had for 
many years done, and were still doing the very thing which they now 
claimed the defendants were not entitled to do. Ia 1889 
а French company, Ls Société Francaise dss Telegraphie 
traffic a system of 


р 

messages as the seuder thereof, without solicitation or suggestion, 
should in writing request the plaintiffs to forward by way of the 
lines of the Franch company. They also asked for a declaration 
that tbe defendants were entitled to a share in the amount of toll 
accruing to the plaintiffs with of messages sent over the 
lines of the plaintiffe and handed by them to the French company at 
Santiago de Ouba for transmission to Oa or Visen, or places 
south of Martinique, which the sender might request the plaintiffs to 
555 of the lines of the French company. By way of 
further f the defendante claimed an injunction restraining the 
plaintiffs from entering into or continuing апу agreement or traffic 

ment with the French company, or any other nm or 
persons which might be prejudicial to the interests of the defendants 
without tbeir consent in writing. 

After hearing lengthy arguments by the learned counsel on both 
sides, Mr. Jastice FAnwELL in giving judgment, held that the 
plaintiffs were entitled to succeed, but left the form of the declaration 
to be settled by counsel. He thought that the interpretation put on 
the agreement by the defendants was much too narrow, and would 
lsad to ridiculous results. He thought it was clear that the plaintiffs 
lines had been intended as а connecting link bstween the International 
Osean Company and the defendants’ lines. The general idea was a 
connection of the West Iadian Islands with Ncrth America; com- 
petit on was the keynote of the agreement, and the parties plainly 
intended thst there should not bs competition between either of the 
companies o any other company. His Lordship acoordiugly gave 
judgment for the plaintiffs, and ordered that the costs should follow 
the event. 

Mr. Haldane applied for a stay of ex:cution for 14 days, with 
the view to the defendants appealing, and his Lordship granted the 


application. 


Тнв OASTNER KELLNER ALKALI Coup. NT v. Toe CoMMERCLL 
DEVELOPMENT Co3PORATION. 


(Conclud-d from page 823) 


Tux farther beari g of the appeal, the Oastner- Kellner Alkali Oom- 
pany, Lim ited, against the Commercial Development Corporation, 
Limited, was resumed in the Honee of Lords on Thursday last week. 

Mr. BovaFIELD was heard on behalf of the appellants. He said 
there were three great questions at імпе, The respondents alleged 


[4 


that the spc fications were imperfect, insufficient, ambiguous, and 
misleading. That was the first question, and it gave rise to the 
second, the question of nonconformity, and third, there was a qaes- 
tion of infringement. The Master of the Rolls said the real nature 
of the appellante’ invention was an Арга for moving ап open- 
mouthed vessel containing an electrical solution of salt over a 
stationary layer of mercury covered with fresh water. “The 
vessel,” be pointed out, "18 to be moved in such a way that the 
electrified salt solution shall be in contact with part of the 

for a time and then be shifted to another part while ths mercury 
first acted upon by the salt water and converted into an amalgam of 
mercury and sodium shall be brought into contact with the fresh 
water so as to decompose the amalgam into mercury and soda ia 
solation.” The evidence of the ents bore that oat, and if 
that was a correct description of the appellante’ patent, the 
appellants were entitled to succeed in this appeal. The learned 
counsel then prcduced models showing the methods of carrying oat 
the invention. In the case of the respondents the cells were circular, 
but if they took the cells in the appellants’ apparatus and turned 
them into circular cells, it was clear they made a more immaterial 
change. Бэ far the respondents were simply carrying out the inven- 
ca кое by she A gree of ла ao 9 invention of the 
appellants. Farther, responden appellante’ inven- 
tion, and, to escape infringement, said, " we have discovered a very 
ingenious arrangement by which we will fx the cells and slowly 
move the dish round,” would not that be regarded as a mere modi- 
fication of the appellants’ invention? As to the question of specifice- 
tion, the learned counsel quoted a case in which it had been laid 
down that a patentee was not prevented from improving the means 
of carrying out the invention for which he obtained protection, ths 
only limit being that the invention as fiaally specified must not be a 
different invention from that provisionally protected. Не was not 

be bound down tothe methods shown ia the provisional specification, 
and their Lordships had acted upon that in sebsequent cases. The 
learned counsel then dealt with the statement of the Mester of the 
Rolls that the inventions were different, because in one the mercury 
was not kept as still as possible, but was disturbed, which was quite 
icconsistent with the original idea. In that he contended t at the 
Master of the В lls bad been somewhat misled, and be quoted from the 
evidence to show that there must bs some little local eddying, but 
there was no more agitation than was necessary frcm the cella dipping 
in the mercury. Lord Kelvin's evidence, in answer to questions, was 
that in Bhodin's apparatus the vessel containing the mercury was 
stationary; the mercury was as nearly stationary as it could bs got 
by the mechanism ; these were to disturb the mercury and make it 
move the lips of the tabes; and as to the mercury bsing stationary, 
he could not distinguish bztween the apparatus cf the appellante’ and 
that of the respondents. That was the whole of the appellants case. 
Bome of the witnesses put forward the theory that there was 
difference, because with HRhodia's system the merciry was to be 
stirred up. In the rapidity of movement and agita ion a distinction 
was attempted to be set up between the invention of appellants and 
that of the respondents, but the learned counsel, by analysing the 
specification of the Rhodin patent, maintained that such distinction 
could not be upheld. 

Mr. TBBRBLL then addressed their Lordships on behalf of the 
respondents. Ha dealt first with the smallness of the area of the 
invention which was said to be infringed, pointing out that he had 

ressed witnesses to say what was dons by the Keliner patent which 
not been done by other ts previously, and the most that 
was said for it was, that by it a smaller quantity of mercury was 
required for the operation. There were three questions which he 
submitted to their Lordships. сле hare respondenta said that the 
priaciple introduced in the final specification of the Kellner 
was not merely a de re from the provisional specification, bat 
was absolutely a contradiction of it. Ssoondly, for the very reason 
if the appellants were right in saying that the modification was not s 
contradiction of what contained in their provisional, the respondents 
did not infrioge the appellanta’ patent. Thirdly, the 
said there was not subject matter for this invention in their evidence, 
acoording to the requirements of patent law. О ;unsel then described 
in detail Kellner's invention and several others whic preceded it, 
finally describing the Rhodia patent. Oontrasting the respective 
specifications, he maintained that if the respondents infringed 
it was because there was disoonformi'y in appellante’ apeci- 
fications, and if there was по disconformity, then the 


. respondents did not inf-inge. А model of the Rhodin apparates 


was at this stage brought into the House, and the mercury having 
been poured into it from a stone jar, a representative of the 
respondents’ company showed the invention in operation, their Lord- 
ships standing round the model, which had b:en placed on the Lod 
Obancallor’s table. Thereafter the learned counsel rasumed his 
addrees, preceeding, sf-er he had dealt with the distinctive features 
of the R iodin process, to discuss the question of the subj ct matter 
оса те invention. Subject matter for a patent, he sai1, involved 
a y. 

The Lonn OHANOBLLOB said the word utility did not appear in 
the statute, and in no case had the word b e1 interpreted in the 
sense in which the learned counsel used it. Of course a mere ides 
which was not capable of being applied, could not be patented. 

Mr. TESRELL said, of course, there must be invention. There 
must be the exercise of the inventive faculty, and the invention 
must do something. It must accomplish some purpose. In this 
case the appellants must show that their patent accomplished some- 
thing, вой they could not show that it accomplished anything which 
the original method of usiog mercury did not equally perform. He 
maintained tbat reading Rhodin's specification and taking it as he 
was entitled to do, as a desoription cf what tha réspondents p 
to do, there was no evidence that the respondents asing Rodin 
process must of necessity infringe the appellants’ pateat, - 
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Mr. Asrsuny followed on the same side, and their Lordships after- 
wards adjourned till Monday morning. 


In the House of Lords on Monday the hearing was resumed. Mr. 
ASTBURY, in continsing his argument for the Commercial Development 
Corporation, of Liverpool, contended tbat in the Rhodin apparatus 
there were ribs at the bottom which were sbsent in that of the 
appellants, and without which the Rhodin apparatus would not 
work. In Kellner's arrangement, as was stated by Mr. Dagald Olerk, 
they must Бате one cell in the path of the other—the combining cells 
must bein the path cf the decomposing cell—while in the Rhodin the 
combining chamber was out of the path of the decomposing cells 
altogether. Counsel also argued that there was a difference as to the 
relative aress of water and mercury in the different processes, as stated 
by the witness. 

The Говр CHANCELLOR said it seemed to him that neither side knew 
how tbeir apparatus really would work, and the witnesses had to speak 
from theory. 

Mr. Автвовт said his clients knew that their system would work. 
Theirs was a thoroughly efficient system. 

The Говр OHANOELLOR: Ваё so far as the last matter you mea- 
tioned is concerned, you have not tried by experiment. 

Mr. Азтвову : That is so far, but so far as our system is concerned 
we have got the matter ready for work. We have bought the patent 
and have spent a large sum of money upon it. Oounsel, proceeding, 
argued that the appellants patents were a mere paper invention, 
which they did not even work, and they had not even shown that it 
could be worked. The first patent of the appellants was of a very 
limited nature. It was an Lemire for g out a well-known 

recess. Unless they could show that they had produced the results 

а better and more advantageous way, it was а question whether 
there was the subject matter for a patent in the specification. But 
assuming there was a patent in that No. 1 Specification of Kellner, 
the only thing that made it an invention was the difference between 
it and that of Castner. But when Kellner came to his complete 
specification, he particularised and made a claim for that very thing 
—the differerce between his invention and the earlier invention, 
which difference was the only ground for his invention. He had, in 
a word, gone back on his final specification upon that which was the 
only thing which differentiates hisinvention from that of the Oastner. 
Kellner, in fact, did what Castner did, but in a very inefficient manner. 
As to infringement, there were seven elementary differences between 
the appellants’ and respondents’ processes. Counsel, in conclusion, said 
he bad a number of authorities, but he did not think it was necessary 
to quote them. 

The Lonp CHANCELLOR said there wonld be no need to quote 
authorities, for there was no principle of law disputed. 

Mr. Егатонвв Мооттон then replied for tbe appellants. Не 
reminded their Lordships tbat tbe plaintiffs in the action were ths 
first to propose the electrolysis of the cells by means of mercury. 
He put it that the case for the defendants was that that was the only 
process they used. He quite agreed that in the attempt to use that 
particular method of working they got a certain amount of agitation 
which was inseparable from the process. He hoped to show their 
Lordships that the dents used precisely the same means, and 
he should say used substantially the same patent. In the case of 
the defendants it was admitted that the mercury was held in a 
vessel which was not moved, and that it had ribs or itions on 
purpose to keep the mercury still. So they had got ¢ that the 
respondents’ invention in this respect, that they took a stationary 
mercury cathode in which the mercary lies quiescent and is prevented 
had got in both inventions 

the mercury stationary. 


moving by reason of these ribs. 80 
au apparatus which was 


appellants’ process was the better of the two, and to the sdmision 
Mr. D. Clerk, to whore evidence reference had already bet n made, 
that he could well imagine circumstances under which each of the 
two systems might be the better alternative to adopt. 
Their Lordships announced that they would consider their 
decision. 


ASHWELL & Nussrr, LIMITED, v. STANTON. 


Ix the Queen's Bench Division on Monday before Justices Darling 
and Buckaill, the case cf Aehwell & Neibit, Limited, v. Stanton was 
beard on appeal by the defendant from a d cisicn of the Official 
Referee. Mr. Manisty, who appeared in support of the appeal, raid 
the action was one brought by Ashwell & Nesbit, Limited, electrical 
engineers, of London and Leicester, against Mrs. Stanton, a retail 
boot and shoe factor, of Leeds, to rc cover £500, the balance of an 
account for an installation of electric light. The defendant had filed 


а counterclaim on which she claimed damages for non-fulfilment of 
contract to have the installation completed by a certain date. Learned 
counsel said that the defendant, Mrs. Btanton, was about to open new 
premises in Leeds for the purposes of a boot and shoe business. She 
was desirous of kaving the building lit by electricity, and she entered 
into a cortract with the plsintiffs to do the work. By the original 
contract no actual time was fixed for completion of}the work which was 
to be carried out in an expeditious and workmanlike manner. Daring 
the progress of the work Mrs. S‘anton was naturally anxious to have a 
date given her which would ba a guide to her ast» the time she might 
advertise the opening of the premises, and she accordingly had an 
interview with Mr. Lunn, who was in charge of the work. That was 
іп O tober, 1897, and Mr. Lunn said she could have tbe light on 
Ootober 30th. The de fendant asked Lunn if he was quite sure, and 
he replied that he could give her an absolute assurance; but in order 
to guard against any possible delay, she said she would give bim 
until November 5th. Lunn said the defendant might rely upon bim 
completely. Mrs. Stanton thereupon advertised the opening cf the 
premises, and engaged assistants, but on the date annoanced she was 
unable to get any light, and thereby incurred considerable expenee. 
The matters in dispute came before the Official R-feree, aud the 
plaintiffs then took the point that although the assurance was given 
with the knowledge that it was intended to be acted upon, that the 
promise was a mere naked one, and was without consideration. The 
Осі»! Raferee came to the conclusion that the promise was not an 
absolute one, and that the plaintiffs could not be made responsible 
for the delay which had occurred in connection with the fitting of 
the gas engine which was to supply the motive power. The defendant 
then «ppealed to the Divisi Oourt, which held that the assurance 
was absolute and binding, but on the point that the promise was 
without consideration they thought there should be farther argu- 
ments. Mr. Justice Wills, one of the jadges then sitting, was taken 
ill before jadgment was given on that point, and the matter nowcame 
before their Lordships on that point. 

Mr. Jastice DaRLMd thought that want of consideration being 
raised, they had better hear the other side. 

Mr. Рошоск, for the plaintiffs, said that the whole difficulty arore 
by the breakdown of the gas engine. Ia fact, on the date mentioned 
the light was turned on fora short time. The plaintiffs had for some 
time previously maiatained that they would not be responsible for 
the gas engine, which was not supplied by them, but by Messrs. 
Orossley. His point bricfly was, that there was no coneideration 
ooming to him which would make the contract binding in this case. 

Without calling upon Mr. Manisty to reply, Mr. Justice Daruma 
considered that by the promise given, the defen‘ants came distinctly 
within the rale which made it in the eye of the Court of Eqaity a 
xeal binding contract made upon good consideration. Therefore һе 
thought that upon this point, which was reserved by the other divi- 
sional court, there should ba judgment for the defendant with costs. 
The case would go back to the Official Raferee to enable bim to 
ascertain the amount of damages sastained by Mrs. Stanton. 

Mr. Рогтоск asked for, and ob'aincd leave to appeal. 


BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 


ScurHPORT AND LYTHAM TBAMBOAD PILL. 


On Friday, Monday, Tuesday and Wednesday lest week, a S lect 
O: mmittee of the Houre of Commons, presided over by Mr. O. Seale 
Hayn», considered tbe above Bill b; which the Southport and 
District Tramroad Oompauy sought power to construct an electric 
tramway from Soutbport along the coast about 5 miles, where it was 
propceed to cross the estuary cf the River Ribble by means cf а con- 
veyor bridg^, thence to Lytham. 

Mr. Кам, Q O., who represented the promoters, said that last year 
a Bill was before the H use to construct the tramway, but now it was 
proposed to cross the Ribble higher up the estuary. At prereat 
Black pocl, S*. Annc’s and Lytham, wera connected by tramways, and 
last year Parlisment sanctioned the construction of a tramway from 
Southport to North Meots, wbencs it was then proposed to make a 
tramway on the surface cf the sand to the estuary cf the Ribble and 
acrors the river to Lytham, and had the Bill passed, Southport and 


ple ces immediately to the north of that borough wonld have been 


joined to Lytham, 85. Avne’s, and Blackpool by tramway. Ву the 
present scheme the tramway cculd bs continued between 3 and 4 
miles furtber along the coast from North Meots to Guides Houre, 
where the conveyor bridge would be constructed across the Ribble. 
The keight of the bridge would be 147 feet, and the tramcar would 
be carricd scrosa the river by means of a suspended travelling cradle. 
He contended that there was no possibility cf any of the proposcd 
works damsging the navigation of the Ribb 

A great deal of evidence having been called in favour of the 
scheme from those living in the locality, 

Mr. J. Т Woop, ore of the engineers for the scheme, said {he piers 
of the bri^ge wculd not interfere with the navigaticn cf the river. 
Toe cradle cf the bridge would be from 50 fret to 60 feet long, 
enpa bie of carryirg an el ctric car acd trailer. About a minute and 
a halt would be occupicd ia travereing the channel, and there would 
be duplicate machinery in case of sccident. 

Evidence was then celled by the Preston Corporation, who opposed 
the Bill oa the ground that it would interfere with the navigation of 
tre cbannel. 

On Wednesday an arrangement was come fo, by which the pro- 
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moters promised to make the girders of tho bridge 177 feet high, and 
thereupon opposition was withdrawn, and the Committee found the 
preamble proved and ordered the Bill to be reported to the House. 


Orry or Lonpon Execrric LianTING BILL. 


On Wednesday last week the Select Committee of the House of 
Oommons, presided over by Mr. A. H. Brown, considered the Bill pro- 
moted by the Ойу of London Electric Lighting Company. 

Mr. Влгғосв Browns, Q O., who represented the promoters, said 
that the object of the Bill was to empower the company to apply to 
the purposes of their undertaking various reserve funds and to take 
lands at Southwark for the erection and extension of a generating 
station. The City of London Company was authori ed under certain 
provisional orders to supply electricity within the City, and at the 
time they were authorised agreements were come to with the Com- 
missioners of Sewers, which body acted then for the City of London, 
in which in return for the exclusive right of supplying electricity 
within the City the company accepted certain onerous obligations. 
Озе obligation was that the reserve funds should bs invested in what 
were known as gilt-edged securities, and tbis precluded the company 
from investing this reserve in their own business as was the case 
with other companies The reserve funds now amounted to 
£135,283 7s. 61, on wbich the ocmpany was practically getting 
nothing. As the Corporation had allowed the Oharing Cross and 
Strand Electric Supply Oompany to come into the City, the City of 
London Company now asked that they might be relieved of the 
onerous obligation of inveating their reserve in gilt-edged securities, 
but to apply them in the manner they thought fit. By this means 
they would be placed in the same position as the competing 
company, and would be able to supply to the public more cheaply. 
The other powers asked for by the company were iu respect of the 
extension of the generating station at Southwark, where they sought 
to acquire lands for that purpose and aiso for the erection of working- 
class dwellings for the accommodation of those engaged in the works. 

Evidence having been called to bear out counsel's statement, 

The CHarnman said that the Committee found the preamble of the 
Bill proved, but would limit the application of the reserve funds in 
question to capital purposes and not allow them to be applied to 
dividend. 

ы pened чета nm сарнайды тар Ls 55 зка a 
clause proposed by the Corporation of the City o on restricting 
the company’s charges to those authorised in the case of the Oharing 
Cross and В rand Company. They inserted, however, а clause giving 
the Corporation power to purchase mains outside the City, but 
necessary to the supply of electric light in the Oity of London. 


THE TYNESIDE AND County or DusHam ELECTRIC PowzR SCHEMES. 
(Continued from page 826.) 


On further consideration of the Bill by the Select Oommittee on 
Wedoesday last week, Alderman WABDELL, of South Shields, was 
called, and said that the Corporation of that town had chosen a site 
for their generating station with the idea of supplying power to 
manufacturers, and had paid more for that site than they might have 
acquired another site for. 

In cross-examination Wrruxss said that the Oorporation’s was a 
single-phase system, which was not the best system to adopt for 
motive power. 

Mr. J. A. JEOKELL, electrical engineer to the Oorporation of South 
Shields, said that he advised the er sagi with regard to the 
system cf supply inaugurated under the Bleotric Lighting Order. 
Tae site of the generating station was in tbe centre of the town, 
where they could get a plentiful supply of water and bad also 
facilities for obt a cheap supply of coal. When be advised 
the adoption of the single-phase system there were three systems 
in use, namely, the low tension continuous current; the high 
tension continuous current; and the single-phase alternating 
current. At that time the Board of Trade bad not raised the 
pressure of low continuous distribution, although they eventually 
doubled it. A high tension direct current system would have required 
twice as much capital as the ийе phase system. If а demand arose 
for current in the district they could increase the load factor, which 
was not good now. The system of charge adopted by South 
S зіе1ав was equitable to all consumers. The system ob the Oorpora- 
tion had paid, and would fetch a much larger price now than it cost 
tbe Corporation to inaugurate. At present 1,450 Ен.р. was 
ved at the station, but by the end of August they hoped to have 

,500 H P. 

Replyirg to Colonel Lona as to the lowest price at which the 
Corporation could supply electricity, Wrrness said that taking an 
ordinary factory working 10 hours a day and doing an ordinary 
fairly level amount of work, he thought they could supply somewhere 
between £d. and 124. par unit. 

The OHAIRMAN asked witness whether, in bis opinion, it would be 
а hardship if the Committee said that for power purposes the 
maximum the company were allowed to charge for their first 100 
hours must be 2d. ander the sliding scale. 

Witness said that would depend on what the second 100 hours 
were going to be. He did not think it would be a hardship to fix 2d., 
because the lower the price the sooner people would take it up, and 
the sooner would they be recouped in that way. 

Evidence having been called showing the liabilities of South 

B, 

Mr. Hans Hamicron addressed the Committee for the South 
Shields Corporation, and contended that it would bo unfair to allow 
competition in a district already adequately served. At the same 


time, if the Tyneside Company were Willing to supply the Corpora- 
tion in bulk without competing with them, they would be welcomed. 
Speaking on behalf of the Jarrow Oorporation, Mr. Hamilton said that 
this Оо ion had consented to the electric supply being granted 
to the Oounty of Darham Electric Power Distribution Company, 
which company was able to distribute every kind of power. Tae 
Corporation had very carefully considered the Tyneside Electric 
Power Bill and the County of Durham Electric Power Supply Bill, 
and had satisfied themselves that tbe Durham Oompany would be 
able to meet all the demands, present and fature, in Jarrow, for all 
purposes, and bad satisfied themselves that this company was finan- 
cially strong enough to carry out their undertakiog. The Corpora- 
tion also agreed with Lord Kelvin that it was not an economic 
„ to have two companies in a district cutting up the 
streets. 

Mr. Moon addressed the Committee on behalf of the Durham 


ex d might supply more cheaply, and his contention was that they 


petitioned in favour of that order. They could supply electric 
power as cheaply as the Tyneside Oompany, bat if the present Bill 
was authorised his company would be placed in a different position 
to what was intended the islature. If they got two com- 
panies in a district, the load fsctor of each would be redaced, with 
the result that ultimately the public would suffer. He submitted 
that his company which, on the strength of their order obtained 
а Parliament, was spending £150,000, ought not to be interfer і 
Ww ° 

Mr. О. Menz was called, and said he bad been retained by the 
Walker & Wallsend Gas Oompany as regarded their electrical pro- 
posals. He sgreed that economy depended on having a large 
generating station. It should be 5,000 Н.Р, or otherwise they could 
not get the greatest economy. Most of the manufac'urers in the 
district had asked the company to lay out their installations, while 
others had laid out their own. He thought the amount of power 
which would be required had been somewhat exaggerated by the 
promoters. With the arrangements they bad alreasy made, his com- 
pany would be ina position to more quickly meet any demands 
made than any other company coming in, and be saw no benefit 
which would accrue by the Tyneside Company coming in. It would 
not be economical to transmit energy throughomt the whole of the 
proposed district for one generating station, as the loss on trans- 
mission would more than counterbalance economy in generstion. 
The Walker & Wallsend Gas Company were P pM up a station 
capable of supplying 5,000 m P., and anticipated being able to start 
supplying in August. They had paid special attention £o the re- 
quirements of manafacturers, and could supply direct current ard 
polyphase current. They hoped eventually to bring their charge 
down to а manufacturer to 1d. per unit. 

The Committee adjourned. 


At the sitting of the Oommittee on Thursday last week the evidence 
of Mr. Merz, the electrical adviser to the Walker and Wallsend Gas 
Company, was continued. Wirwess said that if competition doubled 
or increased the capital invested in the manafacture of electricity in a 
district it n Y increased the price which must be charged to 
the consumer. With regard to tbe proposed charges of the Tyneside 
Company for motive power, the charges of his company compared 
most favourably with them. Farther, his company was in a position 
to supply at onc», whereas the Tyneside Company would not be ina 
position to supply for two years at least. The Walker and Walls- 
end Oompany were the picneers of electricity in tbe district, 
and seeing that they had raised their capital and obtained their Act, 
he did not think the Tyneside Company should be allowed to come 
in. If, of course, the company failed to carry out what it had under 
taken competition should be allowed, | 

Mr. Воммквв Husten, manager of the North-Eastern Marine 
Engineering Company, Wallsend, and a number of other gentlemen 
with large commercial interests in the district served by the Walker 
and Wallsend Company, stated that satisfactory arrangements bad 
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teen entered into with the company to supply them with motive power, 
and they saw no reason why competition should bs allowed. No 
large manufsc‘urera, with the exception of the actual promoters of 
the Tyneside Oo прапу, supported the Bill. 

Mr. S. T. НлАввкон, chairman of Wallsend D strict Oouncil, 
said the Council last year supported the application of the Walker and 
Wallsend Gas Company for electric lighting powers. The company 
bad pushed forward their worke well. The directors of the company 
were men of substance, and they had every confi lence in their ability 
to carry out their undertaking. The Oouacil had carefully considered 
the proposed competition, and having regard to the agreem:nats 
which the Council had carried out with the comp:ny, they did not 
consider it advisable that the Tyneside Company should be allowed 
to come in. 

Mr. WinLsom Олвь, consulting electrical engineer of Newcastle-on- 
Tyne, said no question had been directed to the economic application 
of electricity for motor purposes. He was electrical adviser to North- 
Eastern Marine E g Company, which company had made an 
arrangement forasupply of 700 нр. with tbe Walker and Wallsend 
Company. He approved of the system the company bad adopted, 
and thought it was a system for which electricity could be most 
economically supplied. If another company сао з in, the cost of the 
double plant would cause prices to be increased eventaally. The 
ability of a large manufacturer to put down his own plant, he con- 
sidered, sufficient competition. 

In cross-examinstion, Witmzss said that under pre rent conditions, 
he did not consider there was a field for two companies. 

Mr. Онавсиз Hoparson, M. I. C. E, said he agreed in substance 
with what had been stated by Mr. Moz He pointed out that by the 
Bill the company would have a free hand to charge people what they 
liked, and the public could not demand equal treatment. 

Mr. Rickagps next recalled Mr. Merz, ёо give evidence on behalf 
of the Newcastle Electric Bupply Company, and said the present 
generating station of that company was unsuitable for their extending 
business, and they had scheduled another site in the Wallsend 
district. The selected site was by far the bəst site for the intended 
pargor The Tyneside Company wanted that site but the Now- 
castle Oompany could sapply more qaickly. . 

Mr. Rickanps explained to the Committee that the Newcastle 
Company was the first in the field for the site, but the Tyneside 
Company forestalled them. 

In cross-examination, Wrranss admitted that the Newcastle 
Oompany had scheduled three sites in their Bill, but the site in 
question was the pick cf the three. He was not aware that the 
owners had agreed to sell the site to the Tyneside Oompany. 

Dr. Jous Тнеоровв MRZ, vic»chairman of the Newosstle-on- 
Tyne Electric Bapply Compsny, said the company had al-eady 
raised on shares and loans £125,000 and tbat bad all been spent 
The capital had now been increased to £300,000 and £200,000 had 
been allotted. Та 1891 they obtained an order to supply electrical 
energy to the whole of the Ойу and County of Neweastle. The 
Newcastle and District Electric Lighting Oompany secured a 
similar order at the same time, but to save the streets being broken 
up by both companies an sgreement was drawn up with the consent 
of the local authority by which the district was divided up between 
the two companies. Taey were both able and willing to meet all 
demands made upon them in the district and obj-cted to the 
Tyneside Company coming in. Tae solicitor of the company entered 
into negoti-tion ia February, 1898, for the acquisition of the new 
site which had been referred to, and it was scheduled before thoy 
koew that the Tyneside Company had schedaled it. They could not 
acquire the site as they hed no power to before coming to Parliament, 
Trey had come to an agreement with Walker to carry out their 
uüdertabimg under the provisional order for 10 years, aud they bad 
come to a further sgreement with the Walker and Wallsend Gas 
Oompany to supply them ia bulk, the gas company being their own 
distributore, They had powers to supply Long Benton and were 
mL, fo: powers to supply Geforth. He was satisfied that they 
would able to supply electricity for all purposes on more 
favourable terms then any other company. 

Тае Committee adjourned. 


Oa Friday, last week, Mr. J. S. Watson, enginser of the New- 
Castle-on-Tyne Electric Supply Company, stated that his company 
had supplied electric energy for 12 years, and two years ago they 
adopted the continuous current system. The company was prepared 
to supply manufacturers with the whole of their electrical eqaip- 
meat without initial cost to them, and they were now laying cables 
capable of d with any amount of power which would be 
required in the city. The maximum prices they proposed to charge 
Were 4d. per unit for the first hour's use per day, and 1d. for the 
Second hour but all manufacturers knew they would be supplied 
lower than that. 
iot Cross-examination, Wrrnuss admitted that these charges were 
ef in the provisional order, nor had they sent out a circular to that 
The but they had negotiated with manufacturers on that. basis. 

Ir f had not been lowered to meet the Tyneside Bill. 

END Ronr. Нлммонр, M. I E. E., said he was for years the pioneer 
1 he system of one large generating station for the tupply of a 
ae district. From an analysis he bad made of the Board of Trade 
light’, "Pepecting the cost of proiuction in all lending electric 
fae Ring works, he found that in most cases the load factors were 
Con Ө prices proposed to be charged by the Newcastle Sapply 
cha р Compared most favourably with those proposed to be 
cates by the Tyneside Company. He considered that the New- 
chea Company, in its present area, could produce electricity more 
Th € у than the Tyneside Company could in their proposed district. 
econom а Point in the enlargement of works at which tbe limit of 
Y m was reached, and he put the figure of econcmy at between 
000 and 10,000 xw. 


Mr. AsucBorFT (a member of the committee): It appears to me 
that in the case of small local authorities, who would not think it 
desirable to put up generating stations of their own, that it would be 
an advantage if they had two sources of supply in balk to choose 
from. Do you see any objection to that?—I think the obj :ction is 
that there is double capital involved. 

Rplying farther to Mr. Азнов rr, Witsess said that probably as 
the use of elec:ricity increased for power purposes the load cost 
would bs largely decreased. Ia the London orders the charges were 
all made subject to revision by the Bosrd of Trade at the end of 
seven yours. 

Prof. Атвтон said he had considered tbe Bills cf the Tyneside 
Oompany, the Coanty of Darbam Company, aud the Nawcastle Oom- 
pany. He considered the Newcistle Oompany's prices compared 
most favourably with the proposed charges of the Tyneside Company, 
and he considered that the arrangement adopted by the Nowcastle 
Oompany of the maximum rate was a good one. If ho had the offer 
of supplying the area mappsd out by the Tyneside Company for one 
station, he would prefer to supp!y that portion mapped out by the 
Nawcastle Company, which was about а qaarter of the sz of the 
whole area. He did not think the srea mapped out by the Tyneside 
promoters North of the Tyne could be economically supplied by one 
station. Experience had shown that ia London it was the companies 
supplying the small compact district that paid the dividends, as 
against the scheme to supply a large district from Deptford. 

Mr. PEMBER then addressed the Committee on behalf of the 
Newcastle Supply Company. Ho said that tie company was bound 
to find s new generating station, but their Bill was in no sense put 
forward as an answer to the Tyneside Bill, and they had fixed on the 
site before the Tyneside Company was hatched. Other things being 
equal, he thought the Newcastle Company had a right to the coz - 
sideration of Parliament. His company was an old company which 
had carried out its obligations, while the Tyneside Company was a 
new concern which offered no new advantage, and which was not 
welcomed by the Iccal authorities. Не asked if it was a good prece- 
dent that a company should be allowed to come in and choose a 
district and avoid all the consequences under tke Electric Lighting 
Acts. 

Mr. Baaaatuay replied for the promote s of the Tyneside Bill, 
aud said that the point of principle which would have to be decided 
between the company and the local authorities was whether it was 
for the pablic intereat that a local authority ehould be able to say to 
the manufac: urer, You shall purchase something which is essential 
to your business in a market prescribed by us or you shall not pur- 
chase it at all.” He ventared to say that it would be prejadicial to 
trade if the Committee held that the local authorities should have 
such power. The qaestion of the Newcastle Company's Bill ought 
not to come in at all because the Bill was not yet before Committee, 
and it would have to be shaped by what that Committee decided 
with respect to the Bills they were now considering. 

The Committee adjourned till Wednesday. 


MANCHESTER AND LivEgBRPOOL Express RAILWAY. 


(Continued from page 825.) 


On Thursday last week Mr. Baur was recalled, and was asked 
осна it would be possible to carry the railway through Salford in 
a tunne 

WiIrnsss said thet unless the tunnel was of an enormous sectional 
ares, they could not reach the speed they desired, and he did not 
think that the public would care to travel through a tunnel at 
the speed they desired to go. Besides that, it would cost three times 
as much as the viaduct. 

Mr. Faugeman, Q. O., addressed the Committe3 on behalf of the 
Salford Oorporation in opposition to the Bull, and contended that 
the railway was not needed by the public. The line was quite of an 
experimental character, and the evidence addac:d showed that the 
whol: of the elements counted upon for success were extremely 
problematical. 

Mr. LrrTLEB, Q O., followed on behalf of the Oheshire lines, and 
contended that the scheme was not only a very novel one, bat an 
ex-eedingly complex one, and the history of inventions showed that 
a very complicated system was not likely to be successful. Not one 
of the witnesses, he said, could say from practical experience that 
the enormous speed sugg sted could be attained with safety; all they 
said was that in theory the line could be worked s» suggested. He 
contended that under the Bill, if the promoters found that the 
public did not come forward to зађвзгірз the capital for the mono- 
rail scheme, they would be enabled to start the line as an ordinary 
railway and compete with the existing lines. He appealed to the 
Committee not to sanction such a dangerous experiment as this rail- 
way would be, seeing that the advantage to the public was of a very 
doubtful character. 


Oa Friday the Committee were cocopied with hearing further 
evidence from sailway intercs's in opposition to the Bill. 

Mr. BTEEL,the manager of the Great Northern Ruilway, said he 
did not believe the public would patronise the railway even if it 
were constructed, for nobody wanted to travel at 110 miles an hour. 
He did not believe the scheme would ever prove a success financially, 
while it would inj are existing railways in the district. 

Mr. TURNER gave similar evidence on bebalf of the Midland Rail- 
way, cf which he is the manager. 

Bic DouGr:8 Fox, consulting ergineer t» the Oseshire Lines Oom- 
mittee, said he would not seek to obtain high speed on a monorail, 
bat he believed that bigh speed would be obtained on ordinary rail- 
ways by electricity, which, no doubt, wa: to be the motive power of 
the future. He regarded the proposed construction of the carrieqes 
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ав а very complicated arrangement. The question of the brake 
power was a very serious one, and tbe fact tbat there would be no 
meave of communication between the two rails in case of accident 
was a great drawbsck. 

Cross-examined, tre WrrwESS seid he did not admit tbat the 
question of moncrail working had anything in common with the 
question of working by electricity. He was not aware that at the 
present time there was a train running in America at the rate of 110 
miles an hour, 


On Tuesday, the chairman of the Committee, Sir JOHN KENNAWAY, 
said that they had heard with great interest the evidence 1а14 before 
them. It appeared to them that the monorail system which was 
suggested for the proposed railway was likely, when fally matured, 
to make an important contribution to the development of railway 
traffic at high speed. In certain important respects, however, the 
present scheme was seriously incomplete. More particularly 
the eviderce had not satisfied them that a safe method had 
yet been made of effectively applying brake power to trains 
running at the high rate of speed proposed. Apart, how- 
ever, from such considerations, the Oommittee were cf 
opinion that tbe proposed line bad been laid out without adequate 
acd reasonable regard to existing interests, bearing in mind that the 
intermediate districts did not participate in any of the sdvantages of 
the railway. The Corporation of Salford would seem to have just 
ground for complaint in respect of tbe interference of the proposed 
line, at d the use of land at Liverpool required by the Mersey Docks 
and Harbour Board for the construction of additional docks had 
weighed seriouely with the Committee. The Committee were of 
opinion that in all echemes put forward for giving further railway 
access to the heart of great cities the question of wnderground 
spprosch ought to be considered and adopted where practicable. On 
these grounds the Committee were of opinion that the preamble of 
the Bill was not proved. 


MUNICIPAL TRADING. 


On Taesday last tte Earl of Orewe presided at the Joint Parlia- 
mentary Committee cf both Houses, when 

Bir CousTENay BOYLB gave evidence as to municipal enterprise 
with respect to tram ways, gas and water. He said that whilst as to these 
Parliament interposed no difficulty, electric lighting was on a some- 
what different fo tiag. The Act of 1888 contemplated competition, 
and the pra:tice «f the Board of Trade was to allow competition 
between two bodies of traders or two urdertabinge—not more. With 
regard to gas, a local suthority could not extend the supply beyond 
its own area without the sanction of Parliament, or even within that 
area if it was already supplied by an independent company. The 
general legislative powers with regard to gas had been largely takeu 
advantage of by Corporations. Private companies were nearly 
always incorporated by special Act. In the United Kingdom he 
believed there were 222 authorised gas undertakiogs belonging to 
local authorities, which yielded a gross profit of £1,181,675, equivalent 
to 63 per cent. spon the capital. The policy of Parliament had been 
to allow local authorities to purchase existing gas undertekings but 
not to compete against them. The number of electric installations 
authorised was about 300. Powers which were in the early days 
granted to many authorities bad not been put in force. About 99 
installations were now at work. Some municipalities bad the power 
to supply electric current outside their own areas. power was 
either given direct by Parliament or it had been acquired by the 
absorption of powers possessed by others. There were several 
instances of this transfer of In some Parliament had 
authorised the supply of electricity in bulk to outside districts. As 
a rule, however, the of Trade endeavoured to confine a con- 
cession asked for to a pe geographical area. He was unaware of 
any instance where a forcible transfer bad been permitted. The 
grant to a local authority of power to supply outside its district 
naturally made that authority a trading authority in the outside 
districts. If it lost, the municipal ratepayers lost to benefit the out- 
side district; if it gained, the municipal ratepayers gained at the 
cost of the outside authority. He could offer no opinion as to whether 
or not it was a right policy. 

Lord RoruscHiILD: Would you under these circametances allow a 
sliding scale ?—It would bs rather difficult. 

Bir COURTENAY BOYLE added that with respect to electric lighting, 
there had been applications made for power to supply fittings. The 
Board of Trade had always objected to corporations being allowed to 
make or sell fittings. If the supply of these things was necessaril 
incidental to the supply of electricity, it might however ba permitted, 
but not otherwire. For instance, the prcvision of a good supply 
meter (when one was found) might very well be entrusted to cor- 
porations; but пої, he thought, burners or things of that sort. The 
wiring of houses for el о lighting had not been entrusted to 
corporations. 

In reply to Mr. Laws Еву, Wrrurss said that the thing supplied 
was electric ecergy, which might be used for lighting, motive power, 
or any other purpose. Ita use was not limited either by statute or 
ot herwise. 

In answer to the CHAIRMAN, Bir CountTENAY Воути stated that as 
tothe tramways there had been a distinc’ progress in the policy of 
Parliament. In some cases authoritiis had joined in the promotion 
of a tramway undertaking. It was worth consideration whether 
such an arrangement would not be more satisfactory than one by 


which a municipal authority went outeide its area to trade as a com- 
pany. Tramways might in such cates be worked by joint boards 

e tendency was growing of lccal authorities to go cutside their 
own areas. Circamstances had forced it upon the attention of Par- 
liament, and no definite policy had yet been thought out. There 
were cases where neighbcuring corporations, to connect their 
respective tramways, had found it necessary to form a connecting 
link through the district of some suburban authority. In such a case 
Parliament had not refused the necessary power. The Board of Trade 
was much concerned to know what Parliament thought ought to te 
done as regarded the applications from municipalities to go outside 
their own areas, whether for electric lighting, gas, or tramways. The 
applications were becoming so numerous, and the circumstarces so 
varied, that they looked for Parliamentary guidance as to the 
visions which should govern municipal outside action— whether 
should be joint action, Government, and administration, or whether 
it should be left to one municipal authority to administer within its 
own area. He wished to pay a tribute to the excellent municipal 
management of affairs. There were many instances of good, economical, 
and wise management, and he should regret if anytbing he had sid 
seemed to show a mistrust of municipalities. His point was that 
if they traded cutside their own districte, Parliament should consi¢er 
upon what principle, under what limitations, and upon what organisa- 
tion they should go. 

Bir L. Lr: When a municipality buys out an electrical ander- 
taking which is partly within and partly without its own area, what 
becomes of the statutory right of a local authority to purchase the 
undertaking outside the municipal ares ?—It is not destroyed. 

The Committee then adjourned. 


CORRESPONDENCE. 


Electric Light Wires and Dust. 


This phenomenon was observed by me about two years ago. 
It seemed во singular that a switch or a ceiling rose should 
gather more dust than any other ornament on the wall or 
ceiling that we gave the matter careful consideration, which 
resolved itself into falling back on the electrostatic 
phenomena, This very soon disclosed to us that we could 
have the electrification continuously kept at the ceiling rose 
or switch just as we cared. The phenomenon is the same ss 
when you electrify an ebonite rod and make it pick up 
particles of dust or paper. The electrification is not very 
great on the ceiling rose or switch because the P. D. is not 
very high, but sufficient to attract minute particles of dust 
that may be flying abont and make the accessories very 
unsightly. As it is easier to clean the switch than the ceiling 
rose where electrification is the cause of the dust, we arrange 
for all our switches to govern the positive wires, thas leaving 
as much as possible of the circuit at the same P.D. as the 
earth. We made an attempt to earth the switch cover, but, 
due to surface leakage, the idea was abandoned, and a dark 
teak-wood block substituted at the back of the switch, which 
detracts from the eye the dust mark; we also arrange the 
positive side for the Corporation. | 

More attention ought to be given to + and — wins 
where worked at high P.D.'s, and by switching the positive 
wires you reduce to а minimum all risks and strains оп your 
installation. i 


J. 
Edinburgb, May 21st, 1900. 


Electrical Engineering in Н.М. Navy. 


Being a constant reader of your valuable paper, usually 
во accurate, it startled me to find you had published а letter 
by Mr. S. Mason in your issue of March 9th with severa! 
mistakes, The firet and most glaring is the statement that 
no electrical staff is ponds) in the Royal Navy. I ned 
only remind you of our Vernon and Defiance to set Mr. 
Mason right in this matter. The Fleet Engineer does not 
rank with the Captain, neither does he wear four goi 
stripes. The representative of the E. E. in a ship of war? 
the torpedo officer for the time being, not the ЕДА. li 
may interest Mr. Mason to know that the E.R.A. whom be 
quotes, received his electrical education from the executive. 
1 quite agree with your перо there are mar] 
problems to be solved aficat ; but I will venture to assert we 
have a staff quite capable of coping with the task without 


Vol 46 Мо, 1,174, May 25, 1900.] 


THE ELECTRICAL REVIEW. 


877 


placing greater responsibility on the engineers, which 
responsibility now terminates at the machine terminals. 
From this point everything is taken charge of by the 
Torpedo Staff, which consists of torpedo lieutenant, torpedo 
warrant officer, torpedo instructor, leading torpedo men, 
and seamen gunner torpedo men and armourers. These 
men are capable of the care and maintenance of incandescent 
and searchlight circuits, electromotors, aocumulatore, and 
all other electrical work incidental to the naval service, 
including submarine mining, telegraphy and telephony, 
without the assistauce of the engineers, That our heads 
of department are not behind the times is evidenced by 
wireless telegraphy being successfully experimented with 
before Mr. Marconi published his superior resulta. It is 
well known that the Admiralty specification for ship 
dynamos exercised a most wholesome ‹ есі on dynamo 
design, even though a “promoted shipwright” was respon- 
sible for it. Oar rank and file are not far adrift either, as 
I notice that on leaving us, they fill with credit fairly 
responsible positions in the profession on shore. Now that 
rails have gone and a modern mau-of-war contains a good 
deal of electrical machinery, the executive Aave learnt, and 
take as great pride in handling these machines, as their 
forbears did the sails. The allusion to the American 
system is rather unfortunate, as it is openly admitted by 
American officers a failure. It would be fun to know how 
many captains there are who do not know “time taken to 
raise steam from cold water or otherwise. 
Ernest C. Hooper. 
Aurora, Obiva, 
April 16th, 1900. 


[ We do not hold ourselves responsible for the statements 
of our correspondents. Mr. Hooper evidently refers to the 
letter by Mr. S. F. Walker.— Eps. Exec. REv. ] 


Distributing Systems for Ele.tric Traction. 


Is wou'd b: uugracious of me to complain of Mr. Thomas 
Tomlinson's article dealing with my paper on the above 
subject, in your issue of May 11th, yet I think he misreads 
my paper in some particulars ; perhape, the fault ів in my 
mode of expression. 

He thinks that I started out by studying a particular 
руме, and then drew from the results certain general 

eductions as an after-thought. This is not the case. The 
paper commenocs by pointing out the general conditions to 
fulfilled by the distributing system, and then discusses the 
general laws of economical distribution so conditioned, and 
shows how they affect the choice of system of generating the 


power. 

The calculations for the particular system illustrated are 
given simply as a concrete application of the general prin- 
ciples ; no general deductions are drawn from the reeults of 
these calculations, and no general superiority is claimed for 
One or other of the systems discumed . The attempt was to 
show how the best generating and distributing system could 
be selected by the application of general principles to any 
саде, | 

Mr. Tomlinson makes a point raised by some others, tbat 
the calculations are based on hypothetical data. (I prefer 
the word estimated or “ prophetic.”) On what else can 
they be based ? The whole of a tramway system is based on 
estimated traffic or service necessarily. A bridge engineer 
similarly uses an estimate of maximum rolling load which is 
usually just as “hypothetical” as the predicted tramway 
service. Just as his bridge should be the most economical 
under the conditions of span, &c., to carry the estimated 
tolling load with a given factor of safety, so will tramway 
feeders, calculated as I have shown they may be, supply a 
given service with maximum total economy. 

Whether this end should be aimed at, or equipment at the 
lowest capital cost at first, is a question of financial policy 
rather than engineering. The culculations will at any rate 
help the engineer who advises the financiers to give them a 
clear knowledge of the alternatives, and in the case of public 
bodies there eeexs no reason for the course suggested by Mr. 
Tomlinson. 

I am glad, at any rate, that Mr. Tomlinson rcognises во 
frankly the advantages of working out the feeders in the way 
I advocate, a method for which I claim no originality of 


course, but which I have not seen put forward before in a 
practical way. 

The “obvious truism” as to selection of sites quoted, is 
very far from obvious to the ave director or committee- 
шап, and therefore, I think it is still worth saying, whenever 
ita iteration may, perhaps, produce result. I agree that it 
ought to be unnecessary by this time. 


Henry M. Sayers. 
May 22nd, 1900. 


Reply to“ N. C. W. s“ query on page 828.—The Midland 


Electric Wire Company could supply the tinned iron and 
other wires.—Gent & Co., Leicester. 


COMPULSORY PURCHASE OF ELECTRICAL 
UNDERTAKINGS. 


In these days when municipalities vie with each other in developing 
and working tramway systems, gasworks, acd electric lighting instal- 
lations, the private oompany must sometimes rec ul with trepidation 
the words of the Act of Parliament which give power to the local 
authority to purchase their undertaking. Mach has been ssid and 
written as tothe propriety of mun'cipal trading; it has entailed in 
some places an inoreased barden to the hapless ratepayer, 
while in some districts the profite earned during the year have 
materially diminished the unwelcome calls which are made from 
time to time on the prcket of the householder; and э 
carefal study of the subject msy possibly reveal the fact that 
municipal trading is carried on at a profit in towns where the local 
authority is necessarily made up of men of business habits, whereas 
there ie often a bslance on the wrong side cf the street in non- 
manufac:uring towns. To ditcuss the question whether municipal 
trading is right is not our present purpose. Nevertheless, an inquiry as 
tothe means whereby the local authority may wrest their entire 
stock-in-trade from a prospercus electric lighting or power compauy 
is well worthy of attention. Are the terms upon which this somewhat 
arbitrary power may be exercised, such as must com rend themselves 
not only to the taxpayer but to the shareholder aud all other persons 
whose money is invested in, and whose income partly depends upon 
the prosperity of an electric light undertaking? It is with this ques- 
tion tbat we now propose to deal. 

First and foremost, it should be stated that tbe matter does not 
appear to be of any very pressing moment, except, possibly, in a few 
caes where the companies have embarked upon their industrial 
career hampered and restricted by ''provisional orders” of a very 
unusualcharacter. As we shall presently see, the length of the period 
which must elapse before the local authority can exercise itsopticn to 
purchase at a valuaticn will, in most cases, carry us on to about 1921. 
Until the expiration of that period, or of the shorter pericd specified 
in the provisional order, those connected with electric lighting com- 
panies may still breathe freely. 

The first statutory provision relating to this subject is to be found 
in Section 27 of the Electric Lighting Act, 1882 (45 and 46 V., с. 56). 
It was there provided that the local authority might, after the ex- 
piration of a period of 21 years, or sfter every subsequent pariod of 
seven years, parchase the undertaking compulsorily, or so much of the 
same as was within their jurisdiction, upon certain terms, to be deter- 
mined in case of difference by arbitration :—" Provided that the value 
cf such lande, buildings, works, materiale and plant, shall be deemed 
to be their fair market value at the time of the purchase, due regard 
being had (1) to the nature and then condition of such buildiags, works, 
materials and plant; (2) to the state of repair thereof, and the sait- 
ability of the same to the pu of the undertaking; and (3) where 
part only of the undertaking is purchased, to any loss occasioned by 
severance, but without any addition in respect of compulsory par- 
chase or of gocdwill, or of any profits which may, or might have 
been, or be made from the undertakirg, or of any similar considera- 
tions.” As it was found that the periods above mentioned were too 
short, the foregoing section was repealed by the Electric Lightiug 
Act of 1888, 51 and 52 V., c. 19, Section 2 of which is practically a 
re-enactment, with these important differences, namely, the period of 
42 years, or such shorter period as is specified in the provisional order 
or special Act, ів substituted for the period of 21 years; the period 
of 10 years, or such shorter period ох is specified in the provisional 
order or special Act, is substituted for the pericd ot 7 years; 
and for the purpose of arriving at the market value, the words and 
to the circumstance that they are in весі a position as to be ready 
for immediate working," are added to the matters to which due 
regard is to be had. No addition, however, is to be made for good- 
will or compensation for compulsory purchase, the law remaining, so 
far as this matter is concerned, in the same state as before 

If the passages printed above in italics stood by themselver—that 
is to say, if the question of arranging the period within which com- 
pulsory purchase is to become allowable rested entirely with the 
undertakers and the Board of Trade, the provisional order might be 
framed so as to allow the fall statutory periods to run before the 
uadertakers could become exposed to the risk of being bought up." 
In London it has been customary to provide that the period of 42 
years shall always commence to ran from August 9640, 1889. We 
find, however, that by B:ction 1 of the Act of 1888, not withstanding 
avyt іа the Electric Lighting Act, 1882, no provisional order 
authorising the supply of electricity by any undertakers within the 
district of anv locel au'hority, shall be granted by the Board of 
Trade except with the consent of the local authority, unless the Board of 
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Trade are of opinion that such consent should be dispensed with. 
Seeing that the local authority have a qualified veto upon every pro- 
visional order, it is submitted that they might make use of their veto 
by objecting to the length of the period at the expiration of which 
they may themselves acquire the undertaking. Whetber any local 
authority have ever exercised their power in this manner we are 
unable to say; itis clear, however, tbat the power exits if they only 
choose to use it. 

What, then, are the terms upon which the supply company may 
be compelled, at the expiration of the specified period, to part 
with their stock-in-trade ? An arbitrator may (according to Section 2 
of the Act of 1888) determine the price, but without any addition 
in respect of compulsory purchase or of good will, the lands, buildings, 
&c., are to vest in the local authority, freed from any debts and mort- 
gages. It is commonly supposed that the decision of the arbitrator is 
final upon this point, but it is important to notice that by Section 8 
of the Act of 1888, notwithstanding anything contained in Section 2, 
the Board of Trade may, by any provisional order to be made by them 
under the Electric Lighting Act, 1882, vary the terms upon 
which any local authority may require the undertakers to sell. 
Bach variation could, it is submitted, be made after the 
commencement of the original order, and it is conceivable that 
the Board of Trade might have power to order payment of com- 
pensation for goodwill or compulsory purchase. As we hay) seen, 
the time is not ripe for the occurrence of any case in point; elec- 
trical undertakings are of comparatively recent date, and but a 
small portion of the statutory period of 42 years has elapred. 
Nevertheless, it may be some consolation to those who fear the 
exercise of this power of compulsory purchase to know that some- 
thing equivalent to a right of appeal lies to the Board cf Trade 
from the decision of an arbitrator, who in the proper performance 
of bis duty refuses to award any compensation for goodwill or com- 
puleory purchase. 

It is not easy at firet to understand why the customary 10 per 
cent., во readily paid to those whose lands are taken forthe purposes 
of a rail way, or other undertaking of a nature beneficial to the public, 
is denied to those whose enterprise has resulted in the establish- 
ment of a wealthy and prosperous electric lighting company. A little 
reflection, however, will show that there is a reason—a reason which 
is founded upon the maxim salus populi suprema lex. In acquiring 
certain rights and privileges by virtue of a provisional order or a 
special Act, the company ів, in a modified degree, placed in the posi- 
tion of a monopolist, although, as is well known, a rival company 
msy obtain similar privileges in the same district. А limit is 

laced upon the prices which may b» demanded for electricity ; 

rrowing powers are conferred ; licenss to uproot public streets, to 
acquire lands compnleorily, and in many other ways to interfere with 
the general public, is freely granted. In return for favours thus extended 
to them, the company must be prepared to risk the cbanc3 of being 
bought up by the Iccal authority at a price which will not involve 
the ratepayers in payment for goodwill or compensstion for com- 
palsory purchase. The pablic have already been put to a certain 
amount of inconvenience; is it fair that they should be asked to pay 
for that which was originally granted, under restrictions, to the 
supply company? That the interest of the public is of prime im- 
portance, may be gathered from the fact that the local authorities, 
as ome are not allowed to make a profis of more than 5 per 
cen . 

Even assuming, therefore, that when the time comes for the local 
authority to claim ite right to purchase electric lighting undertakings 
at a valuation, no allowance is made for goodwill or compulsory 
purchase, the unbiassed critic can scarcely say that the Logislature 
which confers the power of supplying electricity is " derogatiag from 
ite own grant,” for the promoters of a company must be en to 
have had full knowledge of their rights and liabilities when the com- 

апу was floated. Nevertheless it is pleasing to find that by coa- 

erring a certain power of revision upon the Board of Trade, those 
who framed the Act of 1838 have providsd a loophole through 
which undertakers may escape the consequaenoes of what some imes 
appears to be harsh legislation. 

As we stated in an earlier part of this article, there is no immediate 
cause for anxiety, and it is possible tbat the exporiences of the next 
decade may prove that manicipal enterprise is unsatisfactory and 
undesirable from every point of view. Under such circumstances, 
the local authority would scarcely venture to exercise the powers 
vested in them by Act of Parliament. 


BUSINESS NOTES. 


Adjastable Curves —We have received an improved 
form of Olark's patent adjustable curve for drawing smooth curves of 
any ordinary shape. The inatrument consiste of a strip of celluloid, 
about 10 inches long, to the ends of which are rivetted two strips of 
brass; by means of a cord passing through these, and an adj astable 
rod for modifying any part of the curve, it is easy to rapidly adjust 
the curve so as to pass through, say, a series of points on tquared 
paper, such as ths volt-ampere carve of a dynamo. A similar instru- 
ment, for ship and railway curves, &, consists of a strip of tough 
elastic wood about 30 inches long, fitted up in the game way as the 
smaller one, but of course on & more substantial scale, with polished 
nickel attachments. We havs mide trial of both instrumsnts and 
found no difficulty in accurately reproducing curves drawn at random. 
Although they are somewhat expensive, their cost is far less than that 
of the complete sets of French carves which would b» required in 
their place, and there can be no doubt as to their utility. 


Hleetrieal Wares Experted. 


Wix EBDISG May 23np, 1899. Wink Espisc May 2.mp 190 
Alexandria. Teleg. mat. Value £412 Adelaide. Teleph. mat. Value 2% 
Amsterdam .. 165 Alexandria s es ie р, 


Antwerp. Teleg. mat. .. 252 | Amsterdam .. ate is us FÔ 
Bombay ; vs БК .. 128 Boca. Teleg. mat. Ee ES d 
Borneo 3e ua s =» 54 Bombay iu - is rue 
jì Teleg. mat. vs 5 Boulogne m me ¥ 
Boston 8 za os 2 35 Buenos Ayres 25 гё „ 
Boulogne ET ps 4 13 E Te'eg. mat. .. Db 
Brisbane. Submarine cable .. 1.219 » Teleph. mat. Ti 
Buenos Ayres s s% .. 2,186 Calcutta .. Se 2 - 053 
" Teleg. mat. .. 174 ES Teleg. wire .. „ 27 
Calcutta р ag - 00048 Cape Town.. ys xs 4 АЧ 
Cape Town.. - Ps -— 28 Chinde. Telleg. tnat. 220009 
Coloinbo  .. E Ma . 290 Colombo Уз эё I1. 
Durban vs РЕ aa .. 401 | Copenhagen. Teleg. wire E 
East London " A .. .87 Durban és es ss zl 
Flushing . К 2d Кя 18 East London NT 9 
Gothenburg.. ae vs as 66 ' Flushing 3 
Hamburg. Teleg mat... .. 150 Hamburg. .. ws 2 Lu 
Hong Kong.. 2% ға - 15 Р Teleg. mat. 70 
Madras x ER EM .. 271 Melbourne ai = 15 
Melbourne .. "s Se . 205 Riga. Teleg. mat. : н 
Odessa a 885 in vs 25 ' Rio Janciro.. "E: 1.497 
Ostend - T 255 Рр 10 Rotterdam .. 45 
Port (Chalmers Бы 8 .. 1,440 Rouen ae p4 E 
Port Elizabeth  .. Sa .. 216 Santos. Teleg. mat. 1%: 
Rotterdam .. А ahs ea , Singapore .. ios ie £ 
Shanghai . T des .. (101 | " Teleg. mut... . & 
Bingapore .. 2s vs dà 71 | Bydney » a px . Lan 
Ж Teleg. mat. .. e 68 " Teleg. mat. +i 
St. Petersburg id "E T 71 Vigo. Teleg. apparatus | 173 
Stockholm ,. es ГА .. 200 Zanzibar. Teleph. apparatus п 
Sydney vs T - . 140 
Vi Teleg. mat. .. 140 
Tientsin . ЗЕ - .. 650 
» Teleg. mat. .. 200 , 
Trinidad. Teleg. mat. .. ee 85 
Figo А as ee .. 80 ` 
Vladivostock zs ds .. 180 
s Teleg. mat. а 12 
Yokohama .. bis бә .. 856 
Total 2s £12,708 Total os £620 
Foreign Goeds Transhipped. 
Durban £5 Value £33 | Trinidad. Elec. lgtg. apps. Valae tii 
Philadelpbia ЧР Ag 9 28 
Trinidad. Teleg. mat. 24 98 | 


Total > £164 | 


Auctioa Sales.—From an advertisement in another part 
of this issue it will be observed that Mr. J. O. Platt will offer for 
sale by auction at the Mart, on Monday next, some valuable freehold 
premises and land in Hammersmith, suitable for electricians, 
hydraulic engineers, & 2. 

In another notice particulars are given of an auction sale to be 
conducted by Messrs. Percy Huddleston & Oo., at Manchester, on 
Friday, Jane let, of the stock and plant of an electrical engineer. 
The catalogue details a new 8 HP. engine, a compound- wound 
dynamo (110 volts, 50 amperes), one ditto. 100 v. 50 ampe., one shunt 
dynamo 65 v. 18 amps., one 50 v. 6 amps., a number of electric 
motors, arc lamps, switchboard, a quantity of valcanised cable and 
wire, and a large variety of electric fittings and accessories, &c. 


The Belleville Boiler.—The report as to the repudiation 
by the Admiralty of the Belleville boiler has been flatly contradicted, 
and so also has all that the Engineer hu said about the tabe 
difficulty. Engineering now takes on itself the task of upholding 
the Belleville boiler, and се so far in its advocacy as actually 
to state that the Admiralty had a long series of experiments 
carried out before the type was adopted. We attach no valse 
to the statement that this boiler has been most largely adopted 
by the navies of the world. The Engineer very pointedly asks 
how 16 is, if the tubes of the Balleville boilers have not failed, 
there has been £10,000 spent on the Terrible boilers? pmcert 
makes light of this experience, and says it was due to an un- 
fortunate accident not necessarily inherent to the system 
Engineering leaves iteelf a loophole for escape by expecting that 
another boiler may get а chance, but states fairly blantly that the 


| 


р 
» if the lap-welded tabes have really proved 


thing. Then again 
satisfactory, as it is now made ont, why all thie fuss about solid 
drawn? No matter how the matter is looked at, there is strong 


suspicion that all is not well. Oar own strong objection to a fist- 
tened spiral 90 feet long, may porhaps make us unduly pessimistic. 
We do not think it has done so. The Engincer rightly condemns 
30-hour tests as inadequate and calls for trials of days. Zngincering 
takes ар the cudgels for the Admiralty, and lauds the system of 
submitting Admiralty designs to a consultative committee of chief 
inspectors of machinery at Portsmouth and Ohatham and chief 
engineers at Portsmouth. All the consaltativa committees in the 
world will not render a 20-bend 90-foot tabs a safe structure to stand 
above a fierce fire, and we cannot believe that any engineer or body 
of engineers, unbiassed by the outside inflaence of friends against 
their own inclination, freely and voluntarily set it down as their 
belief that such a boiler oould give satisfaction. As Engincering takes 
up во uncompromising an attitude, and ignores everything knows 
against the Belleville boiler and makes light of all the faults, it is 
fair to assume that our contemporary represente offisialiem. We 
trast that the question once awakened, will not, however, bs allowed 
tə subside into quiescence. The safety of the country demands 
something more than the soothing of the amour propre of the system 
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that has led the Navy into such a muddle. If the Belleville boiler is 
so super-excellent it is strange that the French Navy is not by any 
means enamoured of it and is trying other forms to-day. We hope 
the full truth will in time come to the top in spite of all efforts to 
smooth matters over. 


Bankruptcy Proceedings.— Notice is given of a second 
and final dividend of 9d. in the case of В. G. Trehearne and A. H. 
Crump (Trebeerne, Son & Orump, electrical engineers and ocon- 
tractors, 155, Fenchurch Street). 


Liquidations, Dissolutions, &c.— The Universal Elec- 
trical Advertising Syndicate is winding up voluntarily, with Mr. 
T. G. Mellors, of King John's Obambers, Nottingham, as liquidator. 

A meeting of the Calcium Oarbide Company is to be held at 28, 
Old Christchurch Road, Bournemouth, on June 19, to hear an 
account of the winding up from Mr. F. Courtenay, liquidator. 

Мевете. J. Webster and J. Ellis (Webster & Oo, electrical engineers, 
Leeds), have dissolved partnership. Mr. Webster carries on the 
business and attends to debts. 

A tion for winding up the River Plate Electric Light and 
T on Oompany is to be heard bsfore Mr. Justice Wright on 
Wednesday, May 30th. The petition was presented by Messrs. 
Glyn, Mills, Currie & Oo., bankers. 

Messrs. A. W. Isenthal and О. P. F. M. Po! sler (Isenthal, Potsler 
and Oo., electrical engineers, &c., 85, Mortimer Street, London), have 
dissolved Гарар Mr. Isenthal attends to debts and will con- 
tinue the business. 


“Blitz’? and "Fix."—" Blitz" is the name of a 
comporition for tinning and leading copper, brass, tombac, iron, &., 
and also for plumbing; while “ Fix” is a soldering stone box for 
tinsmiths, persmiths, plumbers, &c. These specialities are the 
subject of a lar which bas come to hand from Messrs. Hecht and 
Oo., of Finsbury Pavement, Е О. 


Book Weceived.— Chemistry, an exact Mechanical 
Philosophy,” by F. G. Edwards. London: J. & A. Churchill. 


1900. 88. 6d. 
Catalogues and Lists.— The British Westinghouse 
Electric and Manufacturing Company, in its circular No. 1,027, dated 


May, 1900, describes the Westinghouse system of incandescent street 
lighting. While the arc system is preferable for business streets, the 
incandescent system is said to give a more uniform distribution of 
light for residence streets, particularly carved or heavily shaded 
thoroughfares of smaller towns. The Westinghouse system, which 
has been under practical test for twelve years, is called a “ street 
light shunt coil,” and it is entirely automatic, has no moving parts 


whatever, and is simple in its general construction. It consists 
of a single coil of wound within a com magnetic cirouit of 
laminated iron. It may, thorefore, be ered a modified form of 


a transformer. The coil is completely enclosed in an iron 
box. One of these coils is connected in ehunt with each 
incandescent lamp. The coils are so designed that when 
100-volt lamps are used, ten of them may be placed in series 
on a 1,000-volt circuit, or a proportionate number for any other 
voltage. In an installation where the pressure is 1,000 volte, 
twenty 50.volt, or ten 100-vclt coils, are connected in series on 
: а single loop of wire, each coil serving its own lamp. The lightin 
district is covered by the requisite number of these loops, each 
which is a single wire similar to an атс light circuit. These loops 
are preferably served from a separate line controlled at the station. 
If more convenient, they may be taken off from any t of the 
mains supplying the general commercial service. A full and illus- 
trated description of the system ie given in the pamphlet before us. 

Messrs. Peirson & Oo., of St. Danstan's Hill, E.O., send us a copy 
of their January list of bigh-class constructional steel and iron work. 
This firm was responsible for tbe whole of the ironwork at the Bank- 
side Electricity Worke, ita contracts with the City company amounting 
to above £25,000. Other electrical contracts executed by them include 
constrac‘ional work at the Dover, Dublin, and Leyton electricity 
works, the Bristol and Dublin electric tramway works, and the 
Telegraph Construction and Maintenance Company. Roofing and 
flooring plates, columns, tanks, ornamental ironwork, and so forth, 
find a place in this small list of 48 pp. 

Messrs. Dick, Kerr & Oo. have sent us their circalars, Nos. 102 and 
103, dated March and May de pe d 102 (12 pp.) contains illus- 
tratioas of top-seat and single-deck motor cars, as sapplied to Bolton, 
Potteries, Liverpool, and other places, also a view showiog cars at 
the Preston Works. 103 illustrates the new rolling stock for the 
Waterloo and Oity way, and gives an efficiency curve of the 
“15 L” motor with which the new cars are fitted. 

We have before us a catalogue from Mr. E. Ravet, of Olerkenwell 
Road, E. O, and Boulogne, in which are contained some details and 
prices of lathes, milling machines, screw and power presses, stamping 
machines, and machines for perforating celluloid. The catalogue is 
very fully illustrated and neatly аттап 

Mesars. Fletcher Bros., of Ashton - under-Lyne, send usan illustrated 
circular of their patent “ Divergent” slide valves giving dimensions 
for draughtsman's use. The makers specially claim an advantage in 
the removable seating; when secured in position there is allowance 
for expansion diametrically. The cover being at the end an internal 
examination may bs made, and any foreign sabstances Ъз removed, 
without haying to take down the valve body. The bye- is made 
with only one joint instead of four as hitherto. The valve is said to 
embody шару simple and efficient improvem:nts, which are the 
result of Mesers. Fletcher's experience in high pressures for steam 
Pipe installations and with superheated steam. 

Pamphlet No. 64 of the British Thomson-Houston Company des- 
cribes and illustrates in the usual excellent manner the "1900" 

g current fan motors. | 


In connection with the Paris Exhibition, where they have a stand 
(No. 506 in Group V), the Electrical Power 8 Company have 
issued a smali booklet regarding E Р.В. batteries, with illustrations 
cf the various types, and also detailing some battery testing 
accessories, 

Tbe North British Rubber Company, of Edinburgh, have published 
а price list of b-iting, hose, tubing, aud a variety of other india-rubber 
mecbanical goods manufactured by them. 

We have received from Messrs. D. H. Bonnella & Son, Limited, 
copies of three sections of their catalogue. (L) list deals with lighting 
accessories, switches, lamps, arc lampe, resistances, measuring instra- 
ments, and so on; (T) is devoted to telephones and accessories, 
including receivers, transmitters, complete wall and desk fittings, 
intercommunpication sete, and numerous small parts; the third section 
is the electric bell list, wherein are included a host of pushes, pulls, 
batteries and bells of different types and prices, electro- medical 
apparatus. All of the lists are studded with illustrations of the 
various spparatus and articles coming under the above descriptions. 

The International Electric Company, of Redcross Street, have sent 
us а copy of their new catalogue, where, in just over 200 pages, they 
have partioularised a vast quantity of electric bell and telephone 
mate The increased attention which is, of necessity, being paid 
to the subject of telephony by municipal electrical engineers will 
naturally canse them to be on the look-ont for priced catalogues such 
asthis. We cannot afford space to indicate in any detail the various 
pa of telephone and beli systems illustrated in the book. We will 

content placa ba that the following convey a general idea of 
the ground cov :—Bllectric bells of all shapes and patterns, pushes 
and pushboards for wall and table use, indicators aud indicator 
movements, relays, receiverr, microphones, wall and desk telephones, 
" International " intercommunication sets, magneto stations, central 
and trunk line ewitchboards, line selectors, and a great variety of acces- 
sories, including wires, batteries, insulators, lineman's tools, and во 
on. There is a number of usefal diagrams demonstrating how certain 
instruments should be connected for special purposes, and some notes 
are given indicating what information is necessary for preparing 
estimates for complete telephone excbanges. 

Messrs. J. B. Oorney, of St. John Street, W. O., send us a priced 
circular relating to their Bryan Marsh " incandescent electric lamps. 
These lamps are said to have a useful life of 13,000 c.P.-hours ona 
16 ор. lamp, with a consumption of 3:5 watts per c P. 


The Copper Market in Iay.—Messrs. H. R. Merton and 
Oo.'s statistical circular for the first half of Mey, shows that stocke 
have diminished by 431 tons in the 16 days, while the prioe of 
G. M. B. s has fallen from £76 15s. to £73 23. 61., a drop of 48127. 64. 
per ton. The heavy sbipments to this country and to France in 
April, and consequent rise in stocks are no doubt the cause of this 
heavy fall in values, and it is reassuring to note that the shipments 
from North America during the first half of the current month are 
considerably above the average, and are actually in excess of the total 
shipments from North America in the whole month of May, 1899. 
The total supplies during the first half of May have been 11,723 tons; 
the total deliveries 11,904 tons, and in addition 250 tons Standard 
copper has been shipped to America from English ports. The stocks 
of copper, which on April 30th stood at 27,475 tons. have, therefore, 
fallen to 27,044 tons, but in spite of this slight reduction in stocks, 
the serious decline in values already noted has occurred. The ship. 
ments from North America, and from other countries have been 
above the average; while from Australia, Obili, and from Spain and 
Portugal, the shipments during the first half of May have been below 
the average for the preceding twelve months. 


Electricity v. Pankah Coolies.— Indian Engineering 
says that the Government of India has issued orders for the 
iostallation of electrico fans in barracks in all the more im t 
military stations. In this same connection, it was suggested some 
time = the “power” might be derived from treadmills in the 


Information Wanted.—A correspondent asks the name 
of the maker of Boyd's patent copper hot plates for 
cooking, &c. Oan any of our readers tell him ? 


Launches for Leeds.—The Roundhay Park Sub-com- 
mittee of the Leeds Corporation has ordered an electric launch (to 
cost about £600) from Messrs. W. 8. Sargeant and Oo., of Ohiswick, 
to be used as a pleasure boat on Waterloo Lake. Tne boat will be 
53 feet long by 8 feet beam, will carry 45 passengers, and is to be 
delivered within ten weeks. 


zi бапак е employé 3 of the Leeds Corporation Electric 
tin t, had to A ley Bridge, 
making . and N . е 


Railway Rates.—In response to the request of all the 
railways of the United Kingdom, the Board of Trade has resolved to 
amend the classification of merchandise, traffic, and schedules of 
maximum rates and charges, by adding to class (5) electroliers, 
phonographs, and photoscopes. Notice to this effect appeared in the 
London Gazette tor May 18th. 


Smoke Nuisance.—At the West London Police Court 
last week summonses were heard against tbe Electric Traction 
Company, Limited, at the instance of the Hammersmith Vestry, for 
allowing black smoke to issae from two shafts in Wood F 
Central London Railway generating station, in such quantities as to 
be a nuisance. It appearea from the evidence that cheap coal was 
being used for experiments instead of Welsh. On this account the 
magistrate decided only to grant а prohibitive order, and order the 
company to pay five guineas costs. 
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Trade Announcements.—Mesers. Clayton & Oo., of 
Union Works, Huddersfield, inform us that they have purchased the 
whole of the business of the Penistone Electrical Oompany, 
Huddersfield and Penistone. Owing to the increased demand for 
tbeir manufacture, Messrs. Olayton have extended the premises in 
Haddersfield, krown as Union Works, and also put down the latest 
type of machinery to deal with the increasing reqsirements, both in 
cabinet work, switchboard, and electrical sundries generally. Mr. 
Richardson is the firm’s London representative. 

We understand that Mr. T. M. Harvey, who, uatil recently, was 
engaged in Messrs. Jobnson & Paillips’s Electric Oable Works, has 
left their employ. 

Mr. Thomas Browett, joint managing director of Browett, Lindley 
and Co. (1899), Limited, has now entered into possession of the firm's 
Penden offices, which are situate at 6, O:d Q 1een Street, Westminster, 


.W. 

Me. Frank F. Wellington announces that be has purchased the 
business of The Motor Development Corporation, ited (Tube 
Dapartment), of which he has hitherto acted as manager. The 
business will be carried on at 36, Bt. George's Square, Regent’s Park 
Road, N. W., under the style of Frank F. Wellington, and in con- 
janction with this he will also trade in new and second-hand motore, 
motor car», & . We have received a circalar of his patent ignition 
tubes for gas and oil engines, motor cars, &c. 


Westinghouse Work.—The New York Electrical Review 
says that word has been received from Paris that the Weating- 
house Electric Company has closed contracts for the equipment of 
the Metropolitan Uaderground Riilway, of Paris, and the suburban 
lines cf the Chemin de Fer de l'Ouest, of France. Tae company 
will slso equip a large power house for supplying all the surface 
railroads of Paris with electric current, and bas equipped the 
movable sidewalk at the Exposition, as well as an electric railway 
wh'ch runs through the Exposition grounds." 


ELEOTRIO LIGHT AND POWER NOTES. 


was 
held last wo: k respecting an application of the Corporation to borrow 
£26,250 for electricity p has already been borrowed, 
во that the estimated cost will be over £44,000. 


Chesterfield.—Mr. F. H. Tulloch, M. I. C. E., conducted 
an inqwiry on behalf of the Local Government Board last week 
relativo to an application by the Corporation for leave to borrow 
£25,000 for electric lighting purposes. It was stated tkat the pro- 
bable demand was very heavy, umounting already to 12,242 8 ор. 
equivalent. Apparently the Westinghouse Company has the scheme 
in hand. There was no opposition. 


Dalkeith.—A sckeme submitted by Mr. Parves on behalf 
of Messrs. Orompton & Oo., Limited, for the electric lighting cf 
Dalkeith and Eskbank, is under consideration by the Town Council. 


Dublin.—At a meeting of the Corporation last week the 
Lord Mayor announced that the Local Government Board had 
granted the loan for electric lighting without any conditions attached, 
and had expressed approval of the scheme. 


Gosforth.—The District Council has agreed to take 
supply from the Newcastle Electric Supply Company, Limited. 


Iikeston.—On 18th inst. а Local Government Board 
inquiry was held into the Corporation's ap tion for sanction to 
borrow £18,271 for the purposes of electric lighting. The town clerk 
remarked that it was expected that there would applications for 
6,000 8 c P. lamps. It was estimated that it would cost 2d. a unit to 
prcdace, while it was proposed to charge consumers 4d. The 
number of lamps applied for up to the present was 3,100. 


Kingston-on-Thames. — Mr. J. E. Elgoome, the 
borough electrical engineer, in his report for the 15 months ending 
March 31st last, says that the new 200. Ew. combined steam alter- 
nator now being put down will add farther plant sufficient for 
10,000 8.c P. lamps installed on the circuit. e gross profit is 
£2,737 9. 4d., and after paying interest there remains a profit of 
£1,298 11s. 4d. towards the repayment of capital, which, amounting 
to £1,346 10s. 3d., leaves an adverse balance of £47 183. 11d., as 
against an adverse balance of £1,112 0s. 9d. in 1898. 3 
increase in number of consumers and lamps connected, the num 
of consumers having increased from 211 to 311, and the number of 
lamps from 11,856 to 16,130. In to public lighting, it will 
probably be found expedient and ble to continue the public arc 
lamps throughout the main roads. 

The Town Council has authorised application to the Local Govern- 
ment Board for sanction to the borrowing of £15,000 for further 
extensions of the electric light works. The works earned a profit 
lest year of £2,739 odd, nearly sufficient to pay the interest and the 
repayment of capital. 


Leeds.—The Corporation last week decided to арр у for 
power to borrow а sum of £28,000, whicb, it is estimated, be the 
amount required for the provision of new engines, alternators and 
boilers, to replace the old machines. А 


Leith.—Mr. Brysop, whose resignation of his post of 
electrical engineer we reported, last week, has recontidered his 
decision and desires to withdraw. his 1esignation. 


Lewes.—The Town Council has completed the transfer of 
its electric lighting order to the County of Bassex Electrical Powe 
Distribution Oompauy, Limited. 


Lincoln.—Last week Mr. F. H. Tullock conducted an 
inquiry on behalf of the Local Government Board into the Oorpors- 
tion's application for power to borrow £6,000 for the extension of 
electric lighting in the city. A loan was sanctioned in 1597 for 
£20,650, and in 1899 there was another loan of £19,000 for extensions 
Of the last-mentioned loan £4,500 was still unexpended, and 
now asked for was to provide cables in the sonthern of А 
Tne capacity ої the present plant was 18,000 8-с Р. ps, 1 
the proposed the capacity would be 25,000 8c P. lamp 
There was no opposition. 


London.—Lonpon County CovNcim.—At last 


12 , the Committee came to the cos- 
clusion that there had been serious defsulton the part of the company, 
and on their recommendation the Oouncil resolved to take pro 
ошко ar eck cl оор Six 
summonses were according en out against the com , being 
two each in ot failures of supply to the Public Taran 
Boroagh Road, Oouncil’s weights a 

Road, and No. 148, Borongh High S‘reet. Тае Oommittes reported 
the course events had taken, dwelling at dismissal 
of the summonses by the 


magistrate. Having regarå to the of the matter, 
and to the divergent views held by at Southwark and 
Greenwich respectively, as to the company’s obligation to maintain 
an efficient and constant supply under its orders, the Oommittes 
expressed the opinion that the decision of the magistrate adverse to 
the Council should be appealed against. Oa the recommendation of 
the Committee it was resolved to appeal against the decision. 


Вавмонрант.—Тһе Vestry on Monday received a report from the 
Electric Lighting Committee covering from the consalting 


engineers, Kincaid, Waller & Manville. The 
reminded the Vestry that in their report, in June, 
1897, they proposed to lay down distribating mains for the ol 
4,000 8-0 P. lamps simultaneously alight. They now su that 
rovision should be made for the supply of double that number of 
pe. It was estimated tbat the cost of the mains and feeders, 
with conduits, &c., would amount to about £6,000. The e 


mains, so thats 


ing of larger 
supply could be given to the whole of the new amit, of Bermondsey. 
amount to £3,310 


‚е 
£3,310. The 
Vestry approved the reports, and auth the to prepare 
specifications and to invite tenders for carrying out the work. 


DmPrFORD.—At a meeting of the New Oros and D 
ce Pa ie Users’ er oe last bea it was M that 
ondon Electric Bapply Corporation stated reply to 
a letter from the hon. secre that they were 
a rebate of 15 cent. off the accounts due af 
but declined to 


on the Ohristmas quarter. 


HAMMERSMITH.—In a recent report to the Electric Ligh 
mittee, Mr. Bell, the electrical ‚ says that in the 
working the number of consumers has 
19,390 8-0 р. lamps on March 25th, 1899, to 464, taking а 
26,365 8-с р. lamps. The average number of lam 
decreased from 70 to 56. This is mostly due to the nnm 
flats in the parish which are wired for electric lighting. 
ment has received £3,375 for lighting and maintaining 
lamps in the public streets. -three additional arc 
been added since the last report. For private lighting the V. 
sold 620,078 units, producing a revenue of £10,274 53. 7d. (а 
under 4d. per unit). The annual revenue per кер gone down 
10s. 10d. to 9s, the price paid by consumers is lowest but one 
the London Tbe total cost for i i 
is £7,764 14s. 11d., or 205d. per unit, a decrease of 
unit on last year, being 56:5 per cent. of the revenue, whic 
pe proi t of £5,974 Os. 10d., or 43:6 

terest and sinking fund The result of 


the 
in in ес pela © the раар increased prices of feel 
© present year 
other materials. The now installed and in working 
dition will be able to supply a further 10,000 8 c P. lamps, after 
ing an ample margin for reserve. 
Ногвови.--Тһе Board of Guardians of the Holborn Union һм 
6. ы Шак qué Oliy пова Waaa 
8 . Enright, at an estimated cost of 
£7,628. 
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Maesteg.—The District Council has decided not to apply 
for a provisional order. 


Melbourne.—The Melbourne Age says that at a meeting 
of the City Council in April matters connected with the proposed 
extension of the city's electric supply undertaking were discussed. 
In the first place, the councillors bad to decide as to the acceptance 
of certain tenders for the plant necessary to complete the council’s 
works under the new régime. Into this consideration a patriotic issue 
had been imported, owing to the fact that the lowest tender for the 
engines, dynamos, &o, was that of a Gorman firm. This firm's 
estimate was lower than that of an English company by between 
£3,000 and £5,000. It was felt by a powerful section ia the council 
that, despite the extra cost, the English tender should be accepted. 
Another party, however, denied that patriotism had anything to do 
with the matter, and declared that the lowest tender should, as a 
matter of course, be accepted. This problem was, however, by no 
means the most important, for when the councillors met they found 
that the entire scheme was blocked by the Postmaster-General. To 
their astonishment, they learnt that Mr. Watt had suddenly decided 
that he had no legal power to transfer to the Corporation the righte 
of the existing electric companies. The meeting was conducted in 
private, but in the course of the debate councillors asked why tbis 
question of transfer had not bsen settled long ere this. The reply 
given was that the ex-Postmaater-General bad been approached some 
time back, and bad stated that there would be no difficulty about 
the transfer. Some councillors then took the line that the council 
should go ahead, despite Mr. Watt. Ultimately the council ad- 
journed, without arriving at any decision conoerning the tenders. It 
was resolved that the Mayor and the local representative of the 
Electric Light and Traction Oompany of Australia should see Mr. 
Watt, with a view to arranging a modus vivendi re the order for the 
transfer of rights. 


Newcastle.—Before the Property Owners’ and Ratepayers’ 
Bociety of Great Britain last week, Mr. A. L. Armour, B. Sc., read, on 
behalf of Ald. Armour, of Gateshead, a paper on The Electrical 
Distribution of Energy and Industrial Prosperity." 


Partick.—The Electricity Committee of the Glasgow 
Corporation has sgreed to supply electricity to the Bargb of Partick, 
кат certain conditions, until the Partick electricity works is com- 
p 


Portsmouth.—Last week Mr. E. A. Sandford Fawcett, 
A.M.I.O.E., held an inquiry into an application of the Oorporation 
for sanction to borrow £9,975 for electric lighting extensions. It was 
stated that the demand for electric lighting was steadily increasing, 
and 14,000 8-0 P. lamps had been installed during the past year. 
There was no opposition. | 


Rhyl.— No less than 55 tenders have been received for 


carrying Out the municipal electricity works. They have been 
referred to the engineers. 


Salford. —Having received a letter from Mr. О. L. 
Turner to the effect that he was unable to comply with the Council's 
request that he should resign his position as Oorp ration electrical 
engineer, tke Council on Friday last da resolution terminating 
his appointment, with three months’ salary in lieu of notice. 


Simla.—An Indian journal says that the Simla Munici- 
pality has applied for the services of Mr. Meares, Government 
енен expert, to report on the feasibility of electrical lighting for 

i 

Sudbury.—A Local Government Board inquiry was held 
last week into the application by the Town Council for leave to 
borrow £13,000 for electric lighting purposes. 


Sunderland.—An inquiry was held last week by Colonel 
O. H. Luard, R.B., Lccal Government Board inspector, into the 
Wort by the Town Council for leave to borrow £4,500 for 
e lighting purposes. 

Trowbridge.—The District Council has under considera- 
tion the advisability of applying fora provisional order for elec- 
tricity supply. 

Woking.—The Board of Trade has granted the pro- 
visional order asked for by the District Council. 


ELECTRO TRACTION NOTES. 


Bath.— Last week the Urban Sanitary Authority affixed 
its seal to an agreement with the promoters of the light railways 
scheme, whose terms were stated in our last issue. 


Birmingham.—The Lord Mayor of Birmingham and 
the Pablic Works Committee visited Liverpool last week in order to 
examine the working of the system of electrio tramways which has 


been adopted by the Corporation. 


Cardiff.—T'he Town Council last week had a discussion 
эз to whether there should be a separate station for the electric tram- 
way undertaking, or whether the Tramways Committee should take 
energy from the lighting station. In the end the voting was 20 in 
favour of, and 8 against, a separate station. An electric traction 
engineer is to be appointed at £500 per annum. 


Dover.—The returns of the Corporation electric tram- 
ways at Dover for the last financial year show a profit cf £3,155, a 
considerable increase on the preceding 12 months. 


Glasgow.—A serious fire occurred at the grain stores of 
the Oaledonian Railway Company at Glasgow on 15th inst. A pole 
carrying a large number of telephone wires was fixed on the building, 
and when the roof gave way the wires fell across the electric trolley 
wires of the tramways. The current from the trolley wires fused the 
telephone wires almost instantaneously. It is stated that several per- 
sons received slight shocks. 


Horwich.—The Bolton Corporation have now practically 
completed the arrangements for the electric car service to Horwich. 


Italy.—The Board of Trade Journal says that Н.М. 
Consul at Milan reports that tho experiment in electric traction on 
railways made by the Mediterranean Railway Company on its line 
from Milan to Monz:, with accumulators, revealed oertain serious 
defects which necessitated some considerable changes, and a partial 
and temporary suspension of tho service. It is, however, believed 
that the modifications now in course of application will ba entirely 
efficacious, and that the system of accamulators will prova to be best 
adapted to short distance journeys. This company is now about to 
try an experiment on a mach larger scale on its line from Milan to 
Gallarate, and thenca to Varese, Lavens, and Arona, about 73 miles of 
rail. The hydraulic power for producing electricity will be obtained 
from the River Ticino, at Tornavento, where the neces works are 
to be commenced immediately. The system to be adopted is that of 
the third rail, which is already working satisfactorily in the United 
States, but over much shorter dietances. The electric current will bs 
transmitted to the third rail at a tension of 600 volts. The electrical 
apparatus required for the trains has already been ordered, and is to 
be delivered in April next year. The carrisg^s themselves will be 
bailt at the Mediterranean Railway Company's own works. Oon- 
temp:raneously, the Adriatic Riilway Company will apply the 
trolley system on its line from L2cco to Ohiavenna and Sondrio, 66 
miles of rail. The hydraulic power will be derived from the River 
Adds, near Morbegno, and the overhead wire will be supplied with a 
current at a tension of 3,000 volte, In this csse the electricil 
machinery has bən ordered from a Hungarian firm, and is to be 
delivered at about the same time as that for the Mediterranean 
company. 

Kingston (Surrey).—After a protracted discussion last 


week, the Oorporation resolved to make application to Parliament 
next session for tramway powers in the borongh. 


Kirkealdy.— Last week the Town Council considered 
the question of the proposed introduction of tramways and elt ctric 
lighting. The Tramways and Electric Lighting Committee's recom- 
mendation was agreed to as follows:—" That the Council should 
proceed at once to establish both tramways and electric light, and, 
further, that it be remitted by the Oouncil back to the Committee 
with powers to proceed with the work, including power to engage an 
engineer and to r all the necessary initial expenses, but with the 
understanding that before the contracts for the building of the power 
station, the construction of the tramways, and the introdaction of 
сы ше light are entered into, the Oommittee shall report to the 

oan 


Leeds.—The receipts from the Leeds Corporation tram- 
ways for the 12 months ending March 25th amounted to £129,137, 
the gross profit on the year’s working being more than £30,000. 
Compared with the previous year there is an increase in the receipts 
of £14,588. The introduction of electric traction on the Headingley 
and Ohapeltown routes has been marked by the same success as that 
attending the Roundhay and Kirkstall lines. 

The members of the Tramways Committee of the Leeds Corpora- 
tion have decided to visit cfüizially the International Tramways 
and Light Railways Exhibition, to bs held at the Agricultural Hall, 
London, N , from June 23rd to Joly 4th. 


London County Council.—At last week's meeting 
the Parliamentary Oommittee reported that in consequence of the 
refusals of the Vestry of Lambeth and the Wandsworth District 
Board to consent to certain electric tramway proposals, et aes 
directed to be withdrawn from the Oouncil’s Improvement Bill the 


| ү roposed with regard to the widening of thoroughfares in 


and Streatham affected by the proposals. 

The report of the ae hp Committee reminded the Oouncil of 
the rejection by the Light Railway Commissioners of the applications 
for three orders to authorise the construction of light railways 
between Deptford, Shooter’s Hill and Woolwich, between New Oross, 
Lewisham and Eltham, and between Olapham, Wandsworth and 
a ps Road. In this connection the Committee stated they had 

dered the question as to what course should be taken in view 


oners. 

The Council, at the weekly meeting on Taesday, resolved to serve 
notices requiring the South London Tramways Oompany to sell to 
the Oouncil certain lines in accordance with the purchase clause of the 
Tramways Act, 1570. The Finance Committee expressed the opinion 
that the lines would require reconstruction either for horse or elec- 
tric traction. 

The report of the Highways Committee stated that the Oouncil 
were carrying out widenings of certain thoroughfares in which are 
single lines of tramway which would shortly become purchasable 
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under the Tramways Act, namely, in Batterses, Bermondsey, Wands- 
worth and Lambeth. In the opinion of the Committee it was 
desirable for the Oouncil to obtain т to reconst: uct the lines as 
double tracks, and for the work to be executed after the particular 
roads concerned bad been widened. It was estimated that the 
expenditure for reconstructing the lines for an underground system 
of electric traction would amount to £43,000, whilet a further sum of 
£14,0C0 would be required for establishing the underground methcd 
on a new double track to be formed in the new street to bs laid out 
between Bermondsey New Road and Tcoley Street. The Committee 
therefore recom mende d. 

That the Parliamentary Committee be instructed to include, in спе of the 
Bi ls to be promoted by the Council next session, powers for the Council (1) to 
double the single line of tramways in those portions of (a) Battersea Park Road, 
(bh) Bermondsey New Road, (c) York Road (Pattersea and Wendt worth). (a) 
Albert Embankment, and (e) Wandswor h Road, in which the Council is effect- 
ing wi’enings under powers already conferred by Parliament: and (2) to con- 
Rtruct a double line of tramways along the new street from Bermondsey New 
Road to ‘Tooley Street, authorised by the Tower Bridge (Bouthern Approach) 
Act, 1595. 

At the suggestion of the chairman of the Oourcil the consideration 
of the recommendatic«n was p o.tp»ned. 

The Highways Committee reported that in viow of the probability 
of the Council's Tramways (Electric Power) Bill (which is to authorise 
the Oouncil to reconstruct for electric traction any tramways within 
the County of London which have been or shall be acquired by the 
Council) becoming law this reision, they had in preparation the 
specification and form cf contract for the supply of the rails, fish- 
plates, Ёс, which wovld be required in connection with the recon- 
struciion of two sections. These were the tramways between West- 
minster Bridge aud Tooting ard those bet«e»n Blackfriars Bridge 
Road and the Kennirgton terminus of the catls tramways. In tbi: 
connection the Committee stated : — 

It has bern represented to us that the c'auses relative to wages and hours of 
labour, which the Council's Standing Order No. 212 requires hall be ins rted 
whenever practicable in all contracts, are inapplicable in this instance, owing 
to the very +pecial nature of the work and to the peculiar conditions obtaining 
inthe trade as regards the payments made tothe workmen engaged in the 
manufacture of rails With reference to this matter we have had the benefit 
of the advice of Dr. Ker nedy, and also of Sir David Dale, who has acted on 
many occasions ав arbitrator between employers and workmen; »nd as the 
result we have had submi.ted to us, and have approved, a special form of 
clause which will, in their opinion, attain in a- other way the object aimed at 
by the hours and wages clauses usually inserted in contracts. This special 
clause we propose shall be inserted in this contract and alto in any other con- 
tracts for the supply of tramway rails, &., which may be required hereafter in 
connection with the reconstruction by the Ccuncil of ite existing, and the con- 
struction of new, tramways. The General Purposes Committee, whose 
opinion was asked upon the matter, has informed us that it thinks that the 
proposed special clause might bs adopted; and in the circumstances, we 
recommend— | 

That, as regards contracts for the supply of the rails, fish-plates, &c., required 
in connection with the reconstruction by the Council of existing, and the con- 
striction of new, tramways, the operation of the Councii's standing order 
No. 212 be suspended so far as to permit of the omission of the usual clauses rela- 
tive to hours and wages, and the insertion of a special clause as follows :—* All 
wages toworkmen for work executed under this contract must be paid at the 
rates arranged between the employers and workmen in the rail trade in that 
part of the country where the crder i5 placed. The Council reserves power to 
cancel this continct, so far as relates to any part of the articles specified 
therein not totally or partially manufactured, at any time on one week's notice, 
should it be proved to the eatisfac'ion of the Council, after bearing both parties, 
that lower rates than the standard rates of the district have been, or are being, 
paid in the execution of this contract.” 


The recommendation was agreed to without discussion. 


London.—In the House of Commons on Tuesday the 
London United Tramways Bill, as amended, was further considered, 
and an amending clause was inserted at the instanee of Mr. Lough, 
providing for and regulating the maintenance of a chcap morning 
and evening tram service for artisans, mechanics, and daily labourers. 


Middlesex.—The Light Railways Commissioners last 
Mcnday sat at Westminster to inquire into an application by the 
Middlesex Coanty Oouncil for permission to construct lines of elec- 
tric {таш sys from Harlesden, thrcugh Sudbury, Wembley, and 
Harrow on tbe one side, and from Southgate to Finchley on tke 
other. The total length of the lines is abcut seven miles, and the cost 
of construction and equipment is put at £117,000. The acquisition 
of land for necessary widenings is not included. According to the 
Times report, Mr. О. A. Oripps, Q.0., who appeared for the promoters, 
said tbat lines 1 and 2 were five miles long and ran thrcugh two 
districts which assented and one that did not. The Harr.w School 
trus‘ees ol j:cted, but as the line neither passed the school nor touch d 
its property, he failed to s:e how they could be heard. After argu- 
ment and eviderce on this point, Lord Jersey said that the Commis- 
sioners ват no special reason why Harrow School shosld be heard. 
Evidence having been given in support of the scheme, the cpposition 
was then heard. Ia Wembley there was an objection to the erection 
of a gcrera'ing station, the opposition being summed up as being on 
the grcunds of “smoke and sentiment.” The Council withdrew two 
ecbemes for lines from Harrow to Watford, and Mr. Oripps incident- 
ally mentioned that the differences between the Oounty Council and 
the North Metropolitan Tramways Company, who were the joint 

romoters of the scheme which the Commissioners had passed, would, 

e thought, soon be settled. The negotiations were progressing 
satisfactorily. The inquiry was adjourned, the chairman stating that 
the Harlesden to Stonebridge section was passed. 


Mossley.—Last week a special meeting of the General 
Purposes Committee of the Town Council considered the report of 
the joint committee appointed to inquire respecting the proposal for 
a scheme of el ctr ical tramwaysand lighting for Mossley, Stalybridge, 
Hyde, and Dakinfield. In the report the scheme was strongly 
recommended, and it was suggested that each of the four Oorporations 
should supply equal amounts for the capital outlay, receive equal 
profits or provide equally for losses, and be equally represented 
upon the j int committee of management. The estimated cost is 
£287,100. The report was approved. 


Plymouth.—Ample testimony was borne at meetings of 
the Town Council last week to the success which has attended the 
application of electric traction to the Prince Rock sectiom of tbe 
municipal tramways. Mr. J. C. Brown, the chairman of the Finsac 
Committee, congratulated the Council on the fact that for the fiv! 
time a deficit was absent from the accounts of the tramways. Lax 
year they carried 3,783,667 passengers; in other words, they had 
carried the whole population of Plymouth 35 times over. If that 
were a shareholders’ meeting he should, he said, propoze the payment 
of a dividend of 6 per cent. As it was the prcfit of £4,800 had to 
be otherwise disposed of, and £2,495 was paid away for interest, and 
£1,595 applied towards buyiog up the property. He believed that 
when electric traction was applied to the northern section of the line, 
the trams would be one of the best paying properties owned by the 
Oorporation. Mr. S. J. Page, the chairman of the Tramways Oom- 
mittee, mentioned that on the Prince Rock section the receipte from 
passengers showed an increase of 39 per cent., and in the winter half 
of the year, when the electric cars were in operation, exceeded those 
на ri orem Ia previous years tbe receipts had always fallen of 


South Shields,—The Corporation announces in the 
London Gazette ite intention to grant а lease of tramwsays to the 
Bouth Bhields Tramway and Carrisge Company. 


to oppose. 

Switzerland.—A proposal is under consideration to con- 
struct an electric moun'ain railway from the Little Ssheidegg up the 
Mánolicher, The line weuld run from the existing station on 
the Little Scheidegg of the Wengern-Alp line vid the left side of t»e 
Lewberborp, and the Tschuggens to the Hotel Rigi Grindelwald 
(Máinlicher), 2,945 metres above the level of the sea. The lime 
which would be 4, kilometres long, is estimated to cost £16,000. 


Underground Railwsys.—In the House of Lords last 
week the Charing Oross, Easton, and Hampstead Railway Bill was 
read a third time and ; 

In the House of Lords on Taesday the Central Lond.n Reailesy 
Bill was read a second time. 

In tbe House cf Lords on 21st inst. the Whitechapel and Bow 
Railway Bill was read a third time. In the Commons the Baker 
Street and Waterloo Riilway Bill was read a third time. 


TELEGRAPH AND TELEPHONE NOTES. 


The Eastern Telegraph Ad the House of 
Commons on Tuesday, in reply to Bir О. ; the Obancellor of the 
Exchequer said:—Arrangements have been made with the Eastern 
T.legraph Oompany by which landing rights will be given for the 
cable to Bt. Vincent, one of the condi-ions of which ie the laying of a 
cable from Ascension to Sierra Leone. The Eastern Telegraph Oom- 
pany has entered into an agreement with the colonies of West and 
South Australia and Tasmanis to constract with all convenient speed 
the line from Darban to Mauritius, Rodrigues, Oocos, and F'remantie 
in West Australia, and thence to Glen Bouth Australia, as soon 
as landing rights have been granted. Landing rights have been 
granted in Natal and in West and South Australia, and the company 
has been informcd that Her Majesty's Government are prepared to 
approve the granting of landing rights at Mauritius, Rodrigues, and 
Cocos, and will issue licences as soon as the general form of licence 
now under consideration has been settled. 


Imperial Telegraphic Communication.—The Times 
gives the following summary of the debate which took in the 
House of Commons on Tuesday night on the above subject :—Bir E. 
Sassoon called attention to the subject of the cable telegraphs of the 
Empire, and moved that it was desirable to hold an inquiry with 
regard to the commercial and strategic defects of the present system. 
Referring to the recent failures that had occurred in the transmission 
of messages from the Oape just when it was most desirable that 
there should be no interruption of commenication, һе affirmed that 
the Associated Osble Companies had laid themselves open toa charge 
of dereliction of дабу at the most critical hour of the country's need, 
and he asked whether any remonstrance had been addressed to the 
companies by the Government. Discussing the commercial aspect 
of the question, he showed that the earnings of the African companies 
bad exceeded the amount which the late Sir J. Pender declared would 
constitute a remunerative revenue, and he insisted that they ought 
to have reduced their tariffs accordingly.  Oriticising the arrange 
ments b тееп the Indian Government and the Indo-European com- 
pany, he asked that the rate for messages should b3 reduced to ls 

word. He also contrasted the high charges for meseages from 
this country to Egypt with the very low charges for 
between France and Algiers and Tavis. He expressed an earnet 
hope that the scheme for the all-British Pacific cable to Austzaia 
would be proceeded with; and he contended that provision ought to 
be made in all fature agreements with the companies for a scale of 
charges based upon average earnings; that no concessions should b 
granted to any system that diverged from or conflicted with the Ш: 
British route; that no absorption of any new line by old companies 
should be permitted withoat the express sanction of the State; thst 
the State should be able to assume ownership when such a step wa 
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dictated by public interests; that when a cable broke down for the 
bist part of three months owing to avoidable causes some suitable 
penalty should be inflicted; and that no exclusive privileges in 
restriction of competition, except when dictated by some imperious 
temporary neces:ity, should be granted. 

Sir О. Dilke, in seconding the motion, dwelt on the great usefulness 
of submarine cables in time of war and on the desirability cf haviog 
alternative cables. 

Mr. Vicary Gibbs defended the associated cable companies against 
the strictures which bad been levelled against them, and 

Mr. Buxton supported the demand for ар ir q airy, holding that the 
country ought to hear what the real policy of the G:vernment was 
with regard to the question of submarine telegraphy. 

Mr. Griffith Boscawen having also passed some crit сізше upon the 
existing atate of things, 

Mr. Hanbury replied, remarking at the outset that the British 
companies had built up a system under which we obtained the first 
newa from any part of the world. So efficient, in fact, was the service 
that it was exciting the jealousy of foreign nations, He reminded 
the House tbat the Government had reserved the right of purchasing 
the strategic cables, and said that they were not prepared to buy up 
the commercial cables, even if it would be fair to the companies to do 
so. For sore of the alleged defects of the service competition was 
the remedy. The companies did not pretend that the Government 
had granted them snything in the nature ofa monopoly. The Indo- 
European Company, however, he admitted, had attempted to create 
an artificial monopoly to the disadvantage cf the public, and it was 
also true that this company bad not reduced its rates for a good many 
years. Now, however, as a result of the negotia'ions between the 
Indian Government and the company, it was practically ananged 
that there was tc be a redaction of the rate to 2s. 6d., and in certain 
eventualities a further substantial reduction at a future time. Spes k- 
ing of other companies, he said that in the last nine years they had 
made Jarge reductions in their charges. Turning to the strategic side 
of the question, he named the places which were already connected 
together by all-British cables, and the places to which sach cables 
were to be carried. The general conclusion to which he came was 
that neither from the commercial nor from the strategic point of view 
was there much ground for dissatisfaction with the existing position 
of affairs. But the Government kept the whole subject constantly in 
view, ard were quite ready to hold any inquiry which they deemed 
expedient. An inquity, if undertaken, would be departmental in 
enn for this was not a matter which it was politic to investigate 

public. 

Bir E. Sassoon regretted that the right hon. gentleman should 
hava refused to appoint a Belect Committee, and proposed to 
divide the House, but after Mr. Balfour had assured him that an 
irquiry such as he asked for would be very undesirable, strategical 
questions being involved, he consented to withdraw his motion. 


Telegraphie Interruptions and Repairs:— 
0 Down. 


Repaired, 
West Impres :— 
Jamaice-Oolon eee eoe #00 June 30, 1899 [11] eee 
Trinidad-Demerara (1891) ees ae be oi i ... May 16, 1900. 
orking у. 
Trinidad-Demerara (1871) Мау 11, 1900. 
Mole Bt. Nicholas-Caps Haitien... March 6, 1900 ... s 
Pinheiro ... sš „ Oct. 11, 1899  ... m 
Oayenne-Paramaribo - Feb. 16, 1900 - 
Оез’ á Maranham ... js Feb. 20, 1900 е 
Ра 4-Maranham : ves ае. 1, pn ‘ 
ras ee ее [1 une 0, 1 [IIJ eee 
Manila-Iloilo i: s . ApL 9, 1900  ... eee 
St. Thomé Loanda ... ... May 20,1900 ... T- 
Tarifa-Tangier ave ess .. Jan. 2, 1900 .., Р 
New cable, Pai::-Pernambuco, opened for trs Пі; on May 18, 1900. 
LANDLINNS. 
Waer Ions: 
Communication with Port de Paix | 
(Haiti) ... s d .. May 16, 1900 ... May 17, 1900 
Communication with interior of 
Haiti РР ... May 20, 1900 ... May 21, 1920 
Bourn AFBICAN:— 


Oommunication with Mafeking 
and beyond one .. Oct. 19, 1899  ... m" 
Communication beyond New- | 
castle séi 566 .. Nov. 7, 1899 
Communication with all offices 
beyond Kimberley and Kroon- 
stad eee Er coe eee Oct. 18, 1899 | eee eee 
Communication with all offices of 

Oolombia beyond Buenaventura... Feb. 22, 1900 ... T 
Communication “vid Hanekine " 

a de on Persian Territory Feb. 24, 1900 ... сое 
Ecuador dlines ees 06е eee Mch. 13, 1897 eee vee 
Brasilian landlines, south of 

eae .. Apl. 25, 1900 ... à 


Mache v" is 
Moulmein-Bangkok .. May 7, 1900 ... May 19, 1900 


The Telephone Service.—As the result of his investi- 
gaticns during а 13 month! tour through Europe and Americr, Mr. 
T. Howard, an officer attached to the Victorian Postal and Tele- 
graph Department, who was specially commissioned by the Govern- 
ment to inquire into the telephone system of Europe and America, 
has submitted to the Postmaster-General a comprehensive report, 
from which we make the following extracts : — 

In the United States, Canada and Italy, the telephone business is 
entirely in the hands of private companies, while in Great Britain 


and Ireland, Denmark, Norway and the Netherlands, the local 
syitems are managed by private corporations, but the trunk lines in 
each country are in the control of the State. Outeice of Stockholm, 
where the State ів in competition with the private company, the 
service in the rest of Sweden is in the hands of the Government. 
Ia the other countries the Government have full control of the 
service. 

The telephone business of America has for many years been in the 
hands of private organisations, the head quarters of which are at 
Boston, from which point directions are issued, and a general health - 
ful supervision exercised. The parent company, as it is called, has 
liceneed, and it controls, 46 telephone companies, each of which has 
an area allotted to it, and these companies provide local exchange 
services for the whole of the United States. Each private company 
is self managed, and has its own directors, but it is nevertheless 
subservient to the supervision and control of the management at 
Boston. The advantage of the monopoly is the establishment of a 
uniformity of work and service that is greatly beneficial. The form 
of apparatus used, the method of working, and the manner of con- 
struction, are all dictated from Boston, wih the result that the 
service as a whole is thoroughly and splendidly performed. 

In Great Britain and Ireland the telephone burinesa has suffered 
many vicissitudes, but it is now a practical monopoly in the owner- 
ship of the National Telephone Company. The opposition offered 
bv the Post Office has not hitherto been very successful. If the Post 
Office operated in any area, the National Company stepped in, and by 
giving telephones for nothing, frequently induced Post Office renters 
to come on to their system. Revenue lost in ono direction was more 
than made up in another, but as soon as the Post Offi e disappeared 
from the field, the rentals were at once raised to their former scale, 
and very often increased. From one cause and another, therefore, 
the telephone service of the British Post О Есе has not fl :urished, 
neither has the telephone pure et simple. 

In 1896 the trunk systern was purchased by the London Post Office, 
and by the Telegraphs Act of 1890, power is given to properly enter 
the field as a competitor, a sam of £2,000,000 having ben voted by 
Parliament for this purpose. As the commercial centre of the world, 
London bas cer!ainly been behindband in the past in the acceptance 
of the valwable science of telephony, but a very different state of 
affairs should exist within the next five years. Au order to telephone 
London is a much more difficult problem than tke order to telephone 
any other city, but both the British Post Office and the National 
Telephone Company now thoroughly understand the basiness, the 
systems are rapidly being reorganised on the latest and most up-to- 
date lines, following closely spon the best American practice, and 
London should shortly assume a pcsition in tbe telephone world more 
in unison with its vast importance as а business centre, The license 
of the National Company expires by cflluxion of time in 1911, but 
скос it will be bought ор before then or not is a matter for the 

uture. 

The latest form of switchboard is the central battery cne, and it is 
strongly recommerded that all the principal Melbourne exchanges 
should at once be equipped with this form of switch. New York, 
Boston, Ohicsgo and Philadelphia, are fitted with this type, and its 
use will soon be universal in America aud the British Post Office, and 
the National Telephone Oompany have adopted it as their standard 
form, so equipped, and its use is extending very rapidly in Stock- 
holm, Brussels, Antwerp, and other places. Iu this form of switch- 
board there are no batteries at subscribers telephones; nor is there 
any bandle or generator for the subscriber to ring up the exchange. 
All he has to do is to take bis receiver off the hook, which action 
lights a small glow lamp at the exchange, and attracts the immediate 
attention of the operator. When the conversation is finished, the 
subscriber bas simply to hang his receiver on the hook, in order to 
give the disconnection signal. He has no rirging cíf to do, nor is 
there any provision for him to ring either on or cff. All signalliag 
is done automatically, and the irritating interruption on the part 
of Ње excharge operator—" Did you get them?”—" Have you 
finished?“ —is entirely dispensed with, because the supervisory lamps 
at the exchange tell the operator whether the wanted subscriber has 
answered or not, and all the subsequent movements of a conversa- 
tion. After once answering a call by saying Number, please," the 
operator’s voice is never heard. 

In the United Kingdom the construction of the telephone trunk 
system is undoubtedly the finest in the world. The trunk lines 
erected by the British Post Office vary in gauge from wires weighing 
10) lbs. per mile to wires weighiog 800 lbs. por mile. Tho 
system bas been designed with a view to provide for ccnversations 
through submarine cables and through city underground work 
between London, Glasgow, Belfast, Dablin and the Continent of 
Europe on the one side, and between the chief provincial centres on 
the other. The longest line in tbe kingdom is that between London 
and Cork (800 miles), going through a submarine telephone cable in 
the Irish Channel ; but London has also four telephone lines to Paris, 
which cross the English Ohannel. I tried the London to Cork and 
London to Paris lines, and found the speaking excellent. In 
America I spoke over lines from New York to Chicago (969 miles), 
from Ohicágo to Louisville (300 miles), and from New York to 
Boston, and found the speaking very clear and distinct. When cn 
the Continent I spoke over lines from Zurich to Berne, in Switzar- 
land (220 kilometres) and from Vienna to Berlin (660 kilometres), 
but the Swise talk was much more satisfactory in its clearness than 
the Austria-German one. 

Speaking generally, the average number of calla per subscriber is 
the same for both the United Kingdom and the United States, viz, 
eight per day. The actual figures at different exchanges in the 
States vary very much, according to whether the subscriber pays on 
a flat rate or а toll basis. Ia some case», the subscribers with 
unlimited use of the telephone average 40 calls per day inthe States, 
and 18 to 24 in England, whereas with a measured service this may 
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drop to three. Records showing this relationship are not yet kept 
on the Continent, but the intention there is to inaugurate such 
records. 

Every administration visited is very decided on the point that non- 
subscribers have no privileges in the use of tbe telephone. They 
might just as reasonably cls im the use of the telegraph for nothing. 
The effect of a measured service rate ie to settle the much vexed 
question of non-subscribers, as every time the telephone is used it 
has to be paid for. 


Telephone Wires.— Robert Williams, manager to C. J. 
Grist & Co., contractors, of Gracechurch Street, wai summoned before 
Mr. de Ru Zen last week under the Overhead Wires Act, 1891, for 
failirg to comply with the London Ocunty Council by-laws as to the 
distacce allowed between supports to such wires. Mr. Fraccis 
Robinson, who appeared for the Strand Board cf Werke, said that 
the defendant's firm were contractors who undertock the fixing of 
private telephone wires. In this case, says the Times repor', they 
bad fixed a wire between Уогк Street and Tavistock Street with a 
apan of 165 yards, the limit under the by-laws being 115 yards. 
Inspector (тексту, of the Board of Works, said that the span had 
since been reduced by 20 yards, and an attempt had been made to 
reduce it to 90 yards, bat the insulator was not properly fixed, and 
rendered the wire more dangerous than before. A fine of 40s. and 
costs was imposed. On a second summons for failing to report the 
fixing of this wire, the defendant was ordered to pay the costs. 
third summons charged the defendant with failing to affix a distino- 
tive mak to the supports that the local authority might be able to 
distinguish them frcm those cf other companies. Inspector Gregory 
said that, though notice was given to the defendant's firm over a year 
ago, they had not even taken the trouble to submit a mark for the 
approval of the London County Oouncil. A fine of 404. and costs 
was imposed, Mr. de Ru“ zen saying that it was most important thas 
firms such as the defendant's should acquaint themselves witb these 
by-laws and comply with their provisions. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bootle.—June 16th. The Corporation wants tenders 
fcr underground electric cables, the erection of arc lamps, and the 
supply of mechanical stokers, for electric lighting. See “ Offi-ial 
Notices " to-day. 

Bradford.—May 81st. The Corporation wants tenders 
for a coal-conveying spparatus and hoppers, also ash-conveying 
spparatas at the electricity works. See “ Official Notices May 18th. 


Bradford. — June 7th. The Corporation wants tenders 
for a switchboard for 500 volts pressure, or for alterations to the 
existing switchboard at the Valley Road electricity works. See 
" Official Notices " to-day. 


Bridgwater.—Jure 7th. The Council wants tenders for 
the supply of boiler houte plant, engine house plant, dynamos, 
pumps, switchboard, mains, lamp-posts, accumulators, meters, crane, 
&c., for electricity supply. Bee Official Notices" May 11th. 


Brussels.—September 19th. The Council of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the commence- 
ment of supply upon a part of its territory. Oonditions and plan 
for three francs at the office, No. 14, Parvis Bt. Jilles, St. Jilles. 


Crewe.—Msey 26th. The Council wants tenders for the 
supply and laying of about 25,000 yards of three-core cable, and 
5CO lampholders and refiectors for adapting the existing lamp-posts 
for electric lighting. See Official Notices" May 11th. 


Crewe.—June llth. Tenders are wanted by the Cor- 
poration for the wiring of the municipal offices, market hall, and 
corn exchange, and for supplying lamps and fittings for electrically 
lighting (separate quotations for arc and incandescent lighting) the 
same. Tenders to Town Olerk. 


Devonport.—May 25th. The Corporation wants tenders 
for electric light and traction feeders, distributors, boxes, &c. Вее 
" Official Notices May 11th. 


Dundee.—May 31st. The Council wants tenders for the 
overhead equipment of four tramway routes. Bee Official Notices” 
May 18th. Another notice invites tenders for coal and electricity 


Durban.—June 29th. The Corporation wants tenders 
for overhead equipment for (а) about 16 miles of single track, 
including overhead trolley wire, distribution boxes; (b) 22 
double-deck motor cars; (c) steam and electric generating plant, 
including three 250-xw. generators, boilers, condensers, cooli 
towers, switchboard, &c. See Official Notices” May 18th. 


Ealing.—June 11th. The District Council wants tenders 
for storage batteries and a steam dynamo aiternator for the electricity 
works. Sse "Official Notices” to-day. 


Egypt.—July 1st. Tenders are being invited until 
July 1st by the harbour and lighthouse authorities at Alexandria for 
the supply and erection of the necessary plant and apparatus 
required for the electric lighting of the harbour cf Port Said. 
Tenders are to be sent to L'Administration des Ports et Phares, 
Alexandria, whence particulars may be obtained. 


Glasgow.—June 12th. The Corporation wants tenders 
for the supply of two sets of switchboards and instruments for 4,006 
per cen for the electricity department. See “Official Notices 

y 

Great Yarmouth.—May 31st. The Electric Lighting 
Committee wants tenders for the supply of coals for the еі: сігіс ligat 
station for a pericd of 6 or 12 months from June 1st next. 


Grimsby.—Jane 1st. 'The Corporation wants tenders 
for а:с lamp-poste and brackets. Bee “ Official Notices” May 18th. 
Another notice invites tenders for a number of electric meters. 


Particulars may be obtained from,and 
sent to, II Municipio di Maddalena (Bardegna.) 


Kilmarnock.—May 28th. Tenders are wanted for one 
60 kw. or one 80 Kw. dynamo, continuous current 210 volts. Price, 
with weight, siz» cf shaft, length of journals, and other details fally 
sp‘cified, to be delivered to Andrew Barclay, Sons & Oo., Limited, 
Caledonia Works, Kilmarnock, by Monday morning. 


Leeds.— May 28th. Tenders are wanted for two or 
three 630-Kw. two-phase generators, and one or two sets of surface 
cond aing plant, for the electricity works. See Official Notices" 

y 

London.—June Ist. The City Corporation Streets Com- 
mittee invite p for the bire of an electrically-driven dust 
cart. See “ Official Notices” April 20th. 


London.— The Postmaster-General invites appli 
specifications for galvanised iron strand wire for telegraph 
purposes. See “ Notices” May 4th. ad : 

London.—Jane 4th. The Fulham Vestry wants tenders 
for the wiring of the electric lighting works. Conditions, вресібсь- 
tions, &c., at the offices of Mr. F. H. Medhurst, on payment of a 
deposit of £3 33., returnable as usual. 


London County Council.—June 16th. The Council 
invites tenders for an electric lighting and power installation (ex- 
clading generating plant) telephones, fire alarms, &c., at the Horton 
Asylum, near Epsom. Взе “Official Notices" May 18th. 


Manchester.—June 9:h. The Tramways Committee 
wants tenders for the overhead оран of three routes of tram- 
ways. See Official Notices : 

ee une let. The New Tramways 
Oommittee wants ers for switchboards, und feeders, and 
pumping apparatus. See "Official Notices” May 11th. 

Partick.—June 8th. The Commissioners want tenders 
for a dust destructor with furnaces, fiues, water-tube boilers, econo- 
nen bod and forced draught appliances. See "Official Notices” 

у 

Russia.—The municipal authorities of Vladivostock are 


at present inviting proposals for the electric lighting of the town, and 
also for the construction and working of an electric tramway. 


South London.—June 2nd. The South London Elec- 
tric Supply Oorporation wants tenders for the complete installation 


of 3,000 lights on the premises of 500 consumers in any part of the 
arca of the company’s supply, and for the installation of two arc 


ions for 


lights on the premises of any consumer in the same area. Bee 
“ Official Notices” May 18th. 
Southampton.— May 28th. The Oorporation wants 


tenders for a water-tube boiler, with steam and other pi and 
Mon ae for the electricity works. See обсег" 
у 11th. 


Spain.—July 7th. The Seoretary of State for Foreign 
Affairs has received a despatch from Her Msjesty's Ambassador at 
Madrid, stating that tenders are invited by the Spanish 
to be received not later than Jaly 7th next, for the concession for sa 
electric tramway from the Paerta de Hierro (Madrid) to Aravaco and 
Pcsuelo. Some particulare may be examined on personal application 
oo Commercial Department of the Foreign Office between 11 a.m. 

p.m. 


St. Paneras.— June 7th. The Vestry wants tenders for 
re-arranging and additions to bare copper strip conductors. Bee 
* Official Notices” to-day. 


Sleaford.—June 12th. Tenders for multitubular boilers, 
two steam dynamos and booster, pumps, waterheater, pipework, ac 
cumulators, arc lampe, posts and connections, switcaboard, cables, 
and grounding are wanted by the Urban District Council. Bee 
" Official Notices” to-day. 


Stockholm.—May 28th. The Secretary of State has 
received a despatch from H.M. Consul at Stockholm, stating that 
tenders are invited by the Royal Administration of Swedish Tele- 
graphs, for the supply of 10,000 metres of copper wire. Some par. 
tienlarg may be examined on personal application at the Commercial 
Depart ment of the Foreign Office between 11 a m. aud 5 p.m. 


Sutton Coldfield.—June 21st. The Corporation invites 
tenders for water-tube boilers and other steam plant, pipework, three 
steam dynamos and boosters; batteries, switchboard, overhead 
traveller, mains and conduits, arc lamps and posts, and station light- 
ing. See Official Notices” May 18th. 
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Tanat Valley.—June 5th. The directors of the Oam- 
brian Bail ways Company prepared to receive tenders for the con- 


uantities obtained, on 
боша, engineer to the 
, Oswestry. 


„аинек у 29th. ed ee pun wants 
gas standards. Beo" Official Notices” May ub" m Ё 


OLOSED. 


Birkenhead.— The Klein Engineering Company, 
Limited, have received an order from the to erect at 
their Oraven Street generating station one of their patent counter 
current jet condensers with cooling tower for engines of 1,200 E. v. 


Cheltenham.—The Corporation has just paoa an order 
with Messrs. Witting Bros., Limited, of „уне ba O., for two of 
their standard over-compounded railway generators, to be direct 


coupled to Belliss engines. 
150 к and will supply carrent to a light railway in the neigh- 


London.—The Bermondsey Vestry on Monday aoce 
the tender of Messrs. Hughes & 8 А 
of Ше chimney in 


Northumberland County Lunatic Asylum.—Sabject 
окаса aah ig Sm 
tender of Messrs. McAulay, Olark & Mieten. of Gi us 


i » Olark 
electric ting of their asylum, to the 
Campbell Bwinzen. $1 tenders were receiv 


Plymouth,—Six tenders were received by the Tramways 
9 Plymouth Oorporation for the su erection 


FORTHCOMING 


Friday, May 25th.—A£6 p.m. Physical 
of the Ohemical Society. Aia) Ex ts 
illustrating the Aberration Coma, by Prof. B. P. 
Thompson, F B B.; (3) “ Notes on the Meessrement of 
есше Standard Resistances,” by Mr. В. T. Glazsbrook, 
F. R. B.; (8) “On the Strength of Ductile Materials 
under Oom Stresses,” by Mr. J. J. Guest. 

Monday, May 28th.—A* 4.30 p.m. Society of Arte, Foreign and 
Oolonial Section. "Imperial Telegraphic Oom- 
mu " by Bir Edward Baesoon, Bart. 

Friday, June 1s8t.—A£ 9 p.m. Royal Institution of Great Britain. 
Discourse. by Bir Henry Hosoo, FRS.  Babject: 


4 


NOTES. 


Obituary.— We regret to learn of the death from инд 
at Naanwpoort, on May 9th, of George Herbert Pickles, an 
electrical engineer, and son of Mr. Т. Н. Pickles, iron- 
founder, of Nutelough, Hebden Bridge. In March Mr. 
Pickles went out to South Africa to serve in the St. John's 
Ambulance Brigade. He was only 24 years of age, but 
has filled several electrical engineering appointmenta, among 
them being one with Mr. R. S. Blackburn, another with the 


National Telephone Company in Ireland as fault inspeotor, 
and more recently at the electricity works. Just 
previous to his departure he had joined his father’s business 
at Hebden Bridge. 


Institution of Electrical Eagineers.— No further 
nominations having been received, the Council nominees are 
duly elected, and following constitute the Oouncil and 
honorary officers for 1900-1901. The names in italics are 
those of the Council's nominees now elected to fill vacancies, 
and the names marked with an asterisk (*) are those who 
have been re-elected :— 


President. 
Prof. J. Perry, F.R 5. 
The Past Presidents. 
Vice-Presidents. 

W. E. Langdon. | R. K. Gray. 
James Swinburne. Mons, E. Mascart. 

Members of Council 
Major P. Cardew, R. B. | A. J. Lawson. 
Н Н. Cunynghame, C B. | P. V. Lake, OI E, 
H Edmunds W. M. Mordey 
S 2. de Ferranti, R. P. Ballon 
John Gavey. C. P. Sparks, 
Robert Hammond. A. A. Campbell Swinton. 
Hugo Hirst. A. P. Trotter. 
J. E. Kingsbury. 


Honorary Auditors. 
Frederick О, Danvers.® | |) AX 
Honorary Treasurer. 
Prof. V. E. Ayrton,“ F. R. S, Past President. 
Honorary Solicitors. 
Messrs. Wilson, Bristows d Carpmael * 


The annual general meeting of the Institution was held 
yesterday at the Society of Arta to receive the annual report 
of the Council and the statement of acocunts and balanoe- 
sheet for the 12 months ending December 81в1, 1899. The 
receipts for the year were—Annual subscriptions £4,338, 
and entrance fees £748, making, with sundry items, £5,414 
for the year. The expenditure was £4,300 odd, leaving 
£1,118 balance carried to the general fund. The building 
fund, which stood at £5,277 last year, is now £7,044. The 
diri balance-sheet shows that £1,487 was transferred to 
this f 


The committee of the Irish Section will not be altered in 
any respect this year as active work has only just been com- 
menced. This announcement was made on April 26th, and 
as no additional nominations have been received, the com- 
mittee is made up as follows :— 
Prof. G. F. Fitsgerald, F. R. S., 

Chairman. | 


Ool. o F. О. Beresford, Vice- G. F. Pilditch. 
Chairman. A. E. Porte. 

Prof. W. F. Barrett, F. R В. M. Bad dle. 

O. A. Barge. P. S. Sheardown. 

C. P. O. Oummins 

F. Gill. 

It is provided by Rule 7 that all members of the committee 


shall be elected annually by ballot. The chairman and vioe- 
chairman shall not hold office for more than one con- 
seoutively, and no member of the committee except the 
hono secretary shall remain on the committee in the 
same capacity for more than three years consecutively. 


Appointments Vacant.—The Cardiff Corporation wants 
a tramwa ical engineer at £500 per annum. See 
“ Official Notices to-day. 

The Shrewsbury Lighting Committee wants an assistant 
electrical engineer at £90 per annum. See “ Official 
Notices to-day. 

"s rins and кеит is a in connection To 

e gow Corporation telephone exchange system. Эзе 
* Official Notices. 4 


Personal.—The Shoreditch Vestry has appointed Mr. К. 
Wilson, of Walthamstow, clerk of works for the new genera- 
ting station about to be built in Haggerston. Toere were 
seven applications for the post. 
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Electric Rolling Bridge and Crane at the Paris (Ann. der Phys., 4th series, Vol. i., р. 474), finds that this 
Fxhibition.—The Paris Exhibition has been open for more statement, like many others in the text-books, must be taken 
than а month, but it must be admitted that the machinery cum grano salis. The red lead and sulphur do not become 
and electrical rooms are very behindhand. It is impossible positively and negatively electrified, and there is very little 
to give any description whatever of | | - 
these departments. We may, however, — Á——— . — — 2429 
ment ion specially the electric “ rolling sE | | 
bridge" and crane constructed by the 
firm of Carl Flohr, of Berlin, as it has 
rendered great service in the installa- 
tion of the machinery in the German 
Hall, The accompanying figure gives 
a general view of this rolling bridge. 
It св of AE 179 members ** ' 
верага y a distance of 27 metres. „РАТ ОРЕ ere ees 
These uprights are formed of a trellis- tebe See — 
work of beams, resting on а caisson EC uw y : 
formed of another trellis-work of 
beams. Then come two caissons with 
solid sides mounted on trucks moving - j | 
along rails. The two vertical members, bed! ве СА 
12:50 metres in height, are connected | SE, „да 
by two straight beams with horizontal m | MM CUPS 
trellis-work. At the top, arty жайда. by | 
uprigbta, is a parabolic arch formed of 
lattice-work. On the two horizontal 
beams of the bridge is a carriage which 
moves in the direction of its breacth. 
It is eet in motion by an electromotor 
of 8 Kw. running at 500 revolutions per 
minute. This carriage bears a windlass — 
which can raise a load of 25 tons at the rate of difference in colour of the figures on positive and negative 
2:4 metres per minute. The windlass is worked by two charges. After trying a great variety of powders, Bürker 
electromotors of 18 KW., excited in series, and turning at finally discovered a mixture of the three powders which gave 
the rate of 450 revolutions per minute. Lastly, the rolling much better results than anything hitherto attained. The 
bridge can be moved along the hall for a length of 107 constituents of this mixture were one part (by volume) of 
metres. To effect this, an electromotor of 26 Kw., placed in carmine, three parta of ly inm, and five parta of flowers 
the middle of the upper horizontal beams, works a horizontal of sulphur. When the positive charge was dusted with this 
axle, which transmits the movement to vertical axles in the wder, it came out a beautiful dark red, and the negative 
uprights, and thence the movement is transmitted to the bright yellow. The best method of showing the figures is 
wheels of the trucks. This electric rolling bridge receives to coat a brass plate with a thin layer of asphalt, connect 
current from a provisional central station worked by a gas this plate to one pole of a small induction coil, and spray the 
engine. It has been working continuously for several surface of asphalt by gently touching it with the other pole. 
monthe, and has been of great service. In making up the mixture, it is best to first mix the carmine 

and sulphur, rabbing them well together, and then to add : 
lycopodium. The mixture may be sifted from a linen bag | 

Theory of Wireless Telegraphy.—An interesting оп the piate, though any other convenient means may be 
discussion on this question between Prof. Franklin and Dr. employed. 

Pupin will be found in the Transactions of the American 
1 of а аы 35 га. Prof. еш 
iffers from Dr. Pupin, who thi at a small loga- ЖЕ я 
rithmic decrement is necessary for successful wireless pe Eee Fower гагын 5 fin 
telegraphy. Franklin considers that the logarithmic „ ir oe 
: id : Bills certainly promises well. Although its decision in regard 
decrement is due more to radiation of electric ene io any one scheme will aot be ziven until the whole of then 
than to resistance in the vertioal conductor, an һа н id ed 81 J giv Kitan. when thé te d 
that therefore rapid damping is a sign of powerful aie ыл DE Eae Bile had Loon ondada 
radiation, The effects to be the Tyneside and Durham Bills had been conc on 


obtained from resonance he : : | 
considers are insignificant, and this appears to agree with Ме said that they had arrived at the following 


practical experience. Franklin agrees with most other 
authorities in considering that the electrical oscillations of a That the value of electrical energy as a means for the transmission 
conducting staff, perpendicular to an infinite conductin and application of power has been amply demonstrated, and ita im- 


: en) as . portance to the industries of this country is admitted. The Oom- 
plane, are precisely the same as the oscillations of an isolate mittee accordingly advise that it is of public advantage to facilitete 


that the staff and plane is a distinct and much more com- all consumers who may seek to avail themselves of the economy and 
plicated oscillating system. efficiency offered in the service of these sources.of applica'ion of 
power. 


Electric Dust Figures.— When electricity is discha We imagine that this will take the heart out of some mani- 
from an electric АФ de upon a plate of insulating sr hy cipal opponents who have been occupying во much of the 
it spreads itself out in curious patterns, which can be made Committee's valuable time. 
visible to the eye, by sifting on the plate a powder consisting 
of a mixture of sulphur and red lead. This powder invented 
by Villarsy in 1788 has long been used for the prodaction 
of the so-called Lichtenberg figures. It is usually stated Coming to London to see how to do it.—Oor New 
in the text-books that the powders rnb against each other, York namesake on the 9th inst. stated that :— 
the red lead becoming positive, and sulphur negative; the President W Н. Baldwin, jan, of the Long Island Railroad, sailed 
sulphur ie, consequently, attracted to the parts where there on the Kaiser Wilhelm der Grosse, last Tuesday, to make an inspec: 
is positive electrification on the disc, and settles down in tion of the Central Underground Railroad, in London. He hopes to 


branching yellow streaks, while the red lead settles down in ire valuable information on the working of the tunnel roads in 
; : > с the English metropolis to apply to the tunnels which the Pennsylvania 
little heaps and patches where the electrification is and New York Central cada’ propa to build in conjunction with 


negative. Bürker, who has been investigating this subject their newly acquired Long Island property. 


ELECTRIC ROLLINGIBRIDGE. : Е 
| 
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Engineering Students as Marksmen.—A rifle shooting 
competition took place on Wednesday last week between 


teams of four members each from the Central Technical, - 


University, and King’s Colleges, the Royal School of Mines, 
and the Crystal Palace Engineering School. The conditions 
were 10 shots each at 500 and 600 yards. The highest 
score was made by the G. T. O., with 297 out of a possible 
400, the other competitors following in the order named. 
The winning team received a cup presented by the professors 
of the various colleges, and Mr. C. E. Vines, of the C. T. C., 
was presented with a cup given by Prof. A. K. Huntingdon 
for the highest individual score. 


NEW COMPANIES REGISTERED. 


Automobile Trust, Limited (65,967.)—This company 
was registered on May 17th, with a capital of £100 in £1 shares, to 
carry on the business of mansfacturers of, and dealers in, all kinds of 
vehicles, whether drawn or propelled by animal, steam, oil, electrical, 
or other power, cycle mansfacturers, india-rabber manufacturers 
and merchants, &c. The first subscribers (each with one share) are :— 
A. W. Hoale, 116, Craven Park Rad, N. W., accountant; A. T. 
Prudey, 40, Holborn Viaduct, E. O., registrar; T. T. Bradbury, 40, 
Holborn Viaduct, E. O., secretary; J. A. Likeman, 40, Holborn 
Viaduct, E. O., salesman; О. Osborn, Rensbury, Kinsfield, Watford, 
gentleman ; R. H. Ward, L. R. O. P., L R. O. B., 46, Fetter Lane, E. C., 
pbysician and surgeon; and H. G. Thomas, 36, rt enwocd Road, 
Hackney, gentleman. Registered without articles of association. 


M'Alpine's Electrical Company, Limited (4,540).— 
This company was registered in Edinburgh on May 14th, with a 
capital or £5,000 in £10 sbares, to ке and carry оп the business 
of electrical engineers carried on by Н. M'Alpine & Oo. at 248, Hope 
Street, Glasgow. The first subscribers (each with one share) ате: — 
Н. M'Alpine, 248, Hope Street, Glasgow, electrical engineer; John 
Dewar, 248, Hope Btreet, Glasgow, electrical engineer; James 
Paterson, 248, Hope Street, Glasgow, clerk; Alex. M'Omish, 79, 
West Regent Street, Glasgow, chartered accountant; John Dewar, 
35, North St. Mungo Street, Glasgow, printer; Alexander Macallan, 
24, Oanning Place, Glasgow, joiner; and James Findlay, 41, West 
George Street, Glasgow, writer. The number of directors is not to be 
less than three nor more than five; the first are Hugh M'Alpine, 
John Dewar, and two others to be afterwards appointed ; qualification 
in the cases of H. M'Alpine and J. Dewar 80 shares, others 10 shares. 
Registered office, 248, Hope Street, Glasgow. 


Ingleton Water Power Company, Limited (65,930). 
—This company was registered on May 14th, with a capital of £7,000 
in £1 shares, to acquire the business carried on by the Ingleton Oar- 
bide Company at Iogleton Mill, Yorkshire, to adopt an agreement 
with P. Middleditob, J.P., and to carry on the business of calcium 
carbide manufacturers and. merchants, and any other business which 
may be conveniently carried on in connection with water, steam, or 
electric power. The first subscribers (each with one аз are :— 
Т. В. Bakrigge, 5, Oook Street, Liverpool, gentleman; P. В. Fogg, 
The Hollies, Bromborough, gentleman; P. Middleditch, Halstead, 
near Kirkby Lonsdale, manufacturer; J. Oarter, 1, Granville Road, 
Blackburn, lime burner; W. Lupton, 109, Manchester Road, Burnley, 
cotton waste dealer; J. J. Oarter, Waddington Road, Olitberoe, 
manager; and Annie Lupton, 109, Manchester Road, Burnley. Table 
"A" mainly applies. 


British Motor Traction Company, Limited (65,923). 
—This company was registered on May 14th, with a capital of £100 
in £1 shares, to carry оп the business of tramway constructors and 
роо» steam, oil, electrical and other motor manufacturers, 

icyole, cycle, and velocipede makers, &c. The first subscribers (each 
with one share) are :—A. W. Hoale, 116, Oraven Park Road, Harlesden, 
N.W., acoountant; A. R. гесу 40, Holborn Viaduct, E. O., clerk ; 
O. Osborn, Rensbury, Kingsfield, Watford; T. T. Bradbary, 40, 
Holborn Viaduct, E. O., secretary; J. Likeman, 50, Effi ogham Read, 
Hornsey, N., clerk; W. F. Cornell, 44, Woodeteck Road, N., wine 
merchant; and R. H. Ward, 46, Fetter Lane, E. O., physician and 
surgeon. Registered withont articles of association. 


Midland Electric Corporation (1900), Limited 
(65,932).—This company was registered on May 15th, with a capital 
of £200,000 in £1 shares, to promote the development of the under- 
taking and business of the Midland Electric Corporation for Power 
Distrib ation, Limited, to adopt an agreement with the British Insu- 
lated Wire Company, Limited, and to carry on the business of elec- 
tricians, mechanical engineers, suppliers of electricity for light, heat, 
motive power and otherwi:e, dc. The first subscribers (each with 
en; share) are:—W. М. М. Forwood, 15, Union Court, Liverpool, 
solicitor; A. E. Haptie, 5, Darham Road, Seaforth, Liverpool, 
manager; О. О. Grindrod, 11, Kaowsley Road, Rock Ferry, Cheshire, 
solicitor; F. W. Lintern, 22, Beaumont Street, Liverpool, book-keeper ; 
T. M. Waters, White House, Fissakerley, near Liverpool, book- 
kesper ; J. A. Bland, 4, Eastview, Wright Street, Egremont, Oheshire, 


. Pollock, Goodier House, Hyde, en 


accountant; and E. R. Williams, 115, Grantons Road, Liverpool, 
accountant. The number of directors is not to ba less than three nor 
more than seven. The subscribers are to appoint the first; qualifica- 
а 2500 ; 5 ench per E 200 for Ње сна. 
шар per cent. of the rofits ter 10 per cen 
is paid, divisible. 


International Electric Traction and Power Syndi- 
eate, Limited (65,949).—This I was registered on May 16th 
with a capital of £25,000 in £10 shares, to adopt agreements with 
J. M. Hewitt, A. J. Lawson, Messrs. Bennett and Ward Thomas, 
Messrs. Knowles and Russell, F. Smith, and J. Hood, and to carry on 
the business of rolling stock and vebicle manufacturers, electrical, 
mechanical, chemical and hydraulic engineers, suppliers of electricity, 
&. The ficst subscribers (each with one share) are:—R. Le Neve 
Foster, town Hall, Bredbury, Oheshire, manufacturer; Т. 
gineer; J. P. Bedson, Newton 
House, Hyde, M.LO.E.; W. G. Rhodes, Stansfield Terrace, High 
Bank, Gorton, M. I. B. E.; O. J. Hall, 23, Fountain Street, Manchester, 
solicitor; R D. Cohen, Guildhall Obambers, Lloyd Street, Man- 
chester, merchant; and T. Harris,8, Exchange Street, Manchester, 
chemical merchant. The subscribers are to appoint the first 
directors; remuneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Guildford Electricity Supply Company, Limited 
(36,726).—This company's annual return was filed on April 31st, 
when 2,488 ordinary and 500 founders’ shares were taken up out of a 
nominal capital of £20,000 in 3,900 ordinary shares of £5 each and 
500 founders’ shares of EI each; £5 has been called up on the ordinary 
and £1 on the founders’, resulting in the receipt of £12,940, in 
addition to which £2 has been paid on two forfeited shares. 


Chelsea Electricity Company, Limited (20,486).— 
This company's annual return was filed on April 12th, when 31,000 
ordinary, 6,000 preference, and 500 founders’ shares were taken up 
oat of a nominal capital of £400,500 in 74,000 ordinary and 6,000 
prefererce sbares of £5 each and 500 founders’ shares of £1 each. 
£5 per share had been called up on 27,334 ordinary and 6,000 prefer- 
ence, resulting in the receipt of £166,670. 6,666 ordinary and 500 
founders’ shares are considered as fally paid. 


rm ————— = 


SUPPLY STATION ACCOUNTS. 


The accounts of the Nottingham Oorporation 
Nottingham electricity supply undertaking are exceptionally 
Corporation favourable, and reflect great credit upon the 
Electricity engineer, Mr. Talbot. With a moderate capital 
Accountg. expenditure, rapidly increasing output, and 
marked reduction both in price per unit and cost 
of production the fizures indicate excellent management, and show 
no trace of that retrograde movement which was alluded to in our 
last issue as being unpleasantly evident in many accounts. We only 
hope that when the accounts of last year are dealt with the increase 
in price of coal and general rise in labour charges may nof cause a 
backward tendency, although they must inevitably prevent the pre- 
sent rate of progress being maintained. 


GEZNBBAL BrATEMENT. 


1897. 1898. Increase. 
Total capital expenditure ... £75,996 £127,393 451,397 
Number of unita sold .. 480,381 894,674 414293 
Maximum load in kilowatts... 737 kw. 1,099 kw. 362 Kw. 
Gross revenue “a .. £10,737 £12,919 £2,182 
Gross proſlt. 47.066 27,774 4708 
Average price per unit sold... 514d. 3.340, — —1804. 


The gradual and steady growth of the business is most clearly 
shown by setting out the units generated and sales for the two years 
preceding those under consideration, together with them, and it is to 
b3 hoped that the successful results attained will induce the Corpc- 
ration to further extend the public lighting :— 


Units Maximum Private Public No. of public 

generated. load. kw. supply. lighting. arc lamps. 
1895 . . 183,694 255 160,099 11,564 8 
1896 ... 316,638 400 285,622 11,563 8 
1897 ... 511,935 737 468,728 | 11,653 9 


1598 . 951,819 1,099 876,743 18,931 15 
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At the end of March, 1899 (the financial year, including 1898 
accounts) the number of consumers was 850, and the lamp con- 
nections was an equivalent of 67,339 8 ор, while the generating 
plant installed had a capacity of 1,622 ку. The scale of charges for 
supply from July let, 1898 was: for lighting "For any quantity not 
exceeding the equivalent of 100 hours of supply per quarter, or at the 
rate of 400 hours per yeer, st the maximum power demanded by the 
consumer, 4d. per unit; and for any further quantity, 2d. per unit.” 
While for power, the price was then 2d. per unit for four hours’ daily 
use, and 1d. per unit for all excess. At the end of tt e March quarter 
of 1899, this power scale was modified by eliminating tbe 2d. rate, 
and a uniform price of 1d. per unit was charged after that date. As 
a result of these reductions («e far as they applied to 1896 financial 
year) the receipts from sale of current fell from 5:144. in 1897 to just 
over 311. in 1898, or by no less than over 12d., yet the net profit 
remained practically unaltered. 


Ravenos Br.TREMENT. 


1897. . 1898. 
Gross, Per unit. Gross. Per unit. Increase. 


Bale of current - £10,303 614d 812,429 3341. —1 904, 
Meter rents 339 17d. 303 08d. — 094. 
“Sand enen co 
ee ace 96 ‘05d. 187 051. 
Sundry fees, &с, eee eee eee see 
Gross revenue ... 210,797 536d. £12,919 347d. — 1 89d. 


———— 


The costs sheet is striking as showing а reduction in each item; 
the decrease being approximately 3d. on the works’ cost, and d. on 
the total cost per unit. 


Costs or PRODUCTION. 


1897. 1896. 
Gross. Per unit. Gross. Per unit. Increase. 


m F £1,071 54d. £1,610 43d. — 11d. 
Mine Tool MORD: | 220 ‘lld. 376 *10d. — 014. 
panies and nares ei) 73 27d. 004. 
T T о ‘36d. 1,002 B 
Rof“ buildin жї 
boilers, avi nda od es 407 20d. 536 15d. — 05d. 
Works’ cost ... £2,428 1 21d. £3,524 95d. — 264d. 
ең rates, and taxes 222 11d. 277 -07d. — 04d. 
$ , 
salaries of managing engi | 739 874. 970 26d. 114. 
neer, secretary, clerks, &c. 
G shed dat 3 
Я an . e = 
ci, meg mil аа а эм ою cou. 
insurance. 
Other expenses ee ee ooo eee mm 606 eee 
— — — — — 
Total coste „„ £3,671 1:834. 25,145 1:884. — 46d. 


— — — — — 


One of the satisfactory features of the profit statement is the 
method of dealing with the surplus in each of the years mentioned. 
Instead of dealing out doles which can hardly seriously affect the 
rates levied in a town of any importance, the whole of the surplus 
is transferred to the reserve fund to cover depreciation of the gene- 
rating and distributing plant. This is an example other 


might well follow. 
Prorrr BrATEMENT. 


1897. 1 98. 
Interest on loans .. T ec T «> £3,168 £2 579 
Sinking fund for repayments .. «2 «o 1,397 1,621 
Net profit carried to reserve fund 3,501 3,574 
Gross profit ... ^. „„ 217,066 £7,774 
Portsmouth Tus accounts of the Portsmouth Oorporation 


electricity undertaking show a steady increase 


y Nader in output and load. The output in 1898 was 
Accounts. nearly а quarter of a million units above that 


of 1897, and the total output has reached nearly 
1} millions. The increase in maximum load is, however, proceeding 
at a groater rate than the increase in units, indicating that the 
districts from which consumers are now principally being drawn do 
not afford as good a load factor as the original area. 


GENERAL STATBMENT. є 

1897. 1898. Increase. 
Total capital expenditure .. £112,174 £140,776 £28,602 
Number of unita sold 981,273 1 294,949 243,676 
Maximum load in kilowatts... 849 1,182 283 
Gross revenue s 416.243 420,523 24,28) 
Gross proflt e wee 26,8381 29,759 22.871 
Average price per unit sold ... 3 82d. 8:830. 7 01d. 


The revenue statement shows that the receipte 
practically unaltered. Trivial increases in the second plac 
decimals are apparently indicated, but the sound 


the increased price of coal, has been maintained cf retaining 


price of 44d. per uait, subj»ct to small allowances. The sales wen 


distributed as follows :— 


Pri 
Generated. шы. lighting. 
1,216,560 


1897 591,314 380,969 
1898  ... 1,621,068 802 499 422,450 


257 
261 
The sandry receipts include metet testing fees, pablic fees, 
small sume from the charging of accumulators and sale of ashes, 
of old material. 


Public 


Ravenos Br. TEMENT. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. Increase 
Sale of current. .. £15,624 8:824 819,555 $831. +04 
Meter rente .. А 382 094. 588 124. +04. 
Supply of lampes; 214 +061. 302 06d. +0 
Sundry DU. uw 23 01d. 78 016. С 
Gross revenue £16,248 3974. £20,528 4024. + 04 


The costs are principally affected by the reduction in gross wage 
from £2,358 to £2,071, which gives nearly 1d. per unit deop. Takisg 
this in conjunction with a fall in the gross amount for “ oil, waste, 
&c.," and bat slightly increased repair bill, the net resalt in the work’ 
costs is to considerábly more than balance the increased coal bill pe: 
unit, and the figure for works’ cost shows an improvem»nt of nesriy 
Id. per unit. The slight alterations iu rent, &c., aad maasgom:nt 
being in opposite directione, balance one another, and the total cos 
figures out as just over 290d. per unit, a creditable performance for 
a station sitaated as Portsmouth is. 


Cost or PRODUCTION. 


1897. 1898. 

Я Gross. Per unit. Gross. Ber pes 
Coal oo 775 oe e 42.622 64d. £3,798 74d. +1 
Oil, waste, water, and i ° - 
„foom stores j d mw 1000 ‘26d. 920 180. - 0i 
in generation and distri- 2358 59d. 2071 “41d. N 

ution 
"Sings engines bellam, 1,01 ‘30d. 1,785 88d. 0 
dynamos, &c. 

Works’ costs ... ... £7,581 186d. £8,574 1°68d. 184 
Rent, rates and taxes 997 104. 473 *094. 014 
Manae men expenses, | 

gineer, secretary, clerks,| 965 28d. 1.225 “24d. +014 
Genera ee a 
printing la charges and“ 225 051. 239 “Od. 
nsurance 
Sundry lamps and materials 194 05d. 260 05d. 
Total costs « £9,962 2391. £10,771 9110. - 19. 


The profit statement is complicated in the accounts by the lane. 
brought forward. Taking these into consideration, the net reves” 
account shows a payment of £1,475 to reserve fund anda figure d 
£1,000 as the “sum to be applied to the local rate.” 


Pnorrr ӨТАТВМЕНТ. 


1897. 198. 
Interest on loans and overdrafts . £3,293 44017 
Sinking fund for repayments .. 2.794 3,610 
Net profit carried forward 794 2125 
Gross profit ES . £6,881 £9,753 
— — 


+ £1,000 of this sum is “ applied to the local rate" and the difference gon 
up to £1,476 (by the brought forward surplus of 1807 undisposed of) which 
is pffíd to reserve fund. 


CITY NOTES. 


The Charing Cross and Strand Electricity Sep?! 
Corporation, Limited. 


ral meeting of this оо 
Martin's Town Hall on Thursday last week, 
chairmen, preeiding. 


The ОнлівмаАм moved the confirma'ion cf the following one 
which, says the City Press report, was adopted at the 
general meeting teld on Tuesday, 24th ult. :— 22 
(1) That the capital of the company be increased to £900,000 by ap d 01 6 
80,000 new ordinary shares of £5 ‚апа 60,000 new preference hi to p axe: 
each, and that there be attached to such preference shares Меп n gh iy 
cumulated preferential dividend at the rate of 44 per cent. per 


at B. 


tion was held t 
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capital for the time being paid up thereon, and the right in a winding up to rank 
for return of capital in priority to the ordinary shares for the time being in the 
company’s capital, but without any further right to participate in profits or 
assets, and that such preference shares do rank, both as regards dividend and 
capital, pari passu with the existing 20,000 preference shares of £5 each, and 
with any further like preference shares hereafter created, but so that the total 
amount of the preference shares in the capital of the company so ranking shall 
not, without the consent of & general meeting of the company, exceed the 
nominal amount of the ordinary shares for the time being issued. (2) That the 
draft new regulations entituled Articles of Association submitted to this meeting 
be, and the same are hereby adopted as the regulations of the company at the 
exclusion of and in substitution for all the existing regulations thercof. 


Apart from the City order, said the Chairman, and from the worka 
which had to be carried out for the purpose of complying with the 
provisions of that order, it would have been necessary for them to 
create new capital in order to work their existing old districts of 
Bt. Martin's, Strand, Holborn, and St. Giles. The speaker then 
referred to the growth of their business in those districts, and to the 
fact that the competition of rival companies necessitated expenditure 
of money оз works and mains. Taey therefore proposed to increase 
their capita 

Mr. От,авгив seconded, and the resolution was adopted. 

The Снатвмли afterwards moved :— 

That the proposal made to this meeting for the working as & separate under- 
taking of the undertaking constituted by the City of London Electric Lighting 
Order, 1899, and confirmed by Parliament, be and the same is hereby approved, 
and that the directors be and they are hereby authorised to take steps for the 
incorporation of à new company, in accordance with the said proposal, and to 
enter into au agreement with such new company, when incorporated, in theterms 
of the draft submittedto this meeting, and to carry such agreement into effect with 
such, if any, modifications as they тау from time to time think expedient, and 
accordingly to subscribe money for the purposes of the said City undertaking, 
and to make advances as therein provided, and thatthe directors be anthorised 
to take office as directors of such new company, and to hold the same in con- 
junction with their directorships in this company. 

Commenting upon this motion, the Снатвмалм said with reference 
to the City undertaking that they proposed to form a company which 
would do the neosssary work of laying the mains and building the 
proposed station. That company would bave the necessary funds 
lent to it in the first instance by the Oharing Oross and Btrand Com- 
pany, who would receive interest at the rate of 4 per cent. per annum. 

concluded by showicg that the ultimate destination of the whole 
of the profits on the ordinary share capital of the construction com- 
pany would go into the pockets of the Obaring Oross Company. In 
the event of the purchase by the City in 14 years’ time the bonus of 
10 per cent. which they would have to pay would also accrue to the 
Charing Oross Company. ; 


The West India and Panama Telegraph Company, 
Limited. 


Тнв directors’ report for the balf-year ended December 31st, 1899). 


to be submitted to the meetirg to be held on May 30th, 1900, reade 
as follows : — 


The directors submit the accounts for the six months ended December 815%, 
1899. The amount to credit of revenue is £22,613 14s. 7d. against £61,937 165. 7d. 
for the corresponding half-year of 1898, and the expenses have been £21,432 18s. 3d. 
against £24,493 15s. 6d., leaving a balance of £1,211 1s. 4d. This disappointing 
result has caused much concern to the directors. It must be borne in mind 
that the revenue for the corresponding period of 1898 was abnormally large in 
consequence of the Spanish-American war. Since the conclusion of the war 
the traffic has resumed its normal character, and owing to its being carried at 
lower rates than formerly, and there being no compensating increase of 
business, the company is now feeling the full effects of the reductions made in 
the message tariffs. The directors regret that, notwithstanding the reduced 
rates, coupled with the efforts which it was understood Her Majesty’s Govern- 
ment were making to stimulate the trade and enterprise of the West Indies, the 
result of the half-year’s working is so discouraging. It will be seen that the 
total profit upon the share capital of £1,275,530 for the half-year is only 
£1,211 15. d. To this amount there is to be added £3,021 8s. 2d. interest on 
investments which, in compliance with the views expressed by the share- 
holders at the last half-yearly meeting, has been credited to revenuc, instead of 
to reserve &s has hitherto been done, making with £379 14s. 2d., brought 
forward from last account, а total of £4,612 3s. Ва. to the credit of revenue. 
As it requires £11,769 19s. to pay the half-yearly dividends on the first and 
second preference shares, the amount available, even with the intcrest on 
investments and thesmall balance brought forward,is insufficient to meet these 
dividends by £7,157 8s. 4d. Having regard to the fact that one of the objects of 
the reserve fund is the equalisation of dividends; that the dividends on both 
classes of preference shares are cumulative, and that there is & substantial 
increase over cost in the value of the investments, the directors recommend on 
this occasion the payment of dividends by drawing on the reserve fund; and 
they also recommend that a dividend of IS. per share (free of income-tax) be 
paid on the ordinary shares. To mect these dividends the sum of £12,000 has 

een transferred from the reserve, leaving £279 6s. 8d. to be carried forward. 
The board regret to have to report that, notwithstanding the reductions of 
tariff made by the company, the colony of Barbadoes has reduced its subsidy 
from £2,600 to £1,500 for the current year. The directors regretfully express the 
opinion that low rates for West Indian telegraphic communications cannot be 
maintained without the financial assistance of the Government. In view of the 
ошо ашв circumstances, they have, therefore, recently addressed the 
Secretary of State for the Colonies, pointing out the present position of the 
company, and asking for Imperial aid, without which, it appears to the board, 
that the maintenance of the telegraphic communications of the West Indies, in 
the interests of commerce, of Her Majesty’s Government and the Colonies, will 
he imperilled. A reply from the Colonial Office ig anxiously awaited. In 
accordance with the articles of association, Walter Bishop Kingsford, Esq., 
retires at this meeting, and offers himself for re-election. The auditors, 
о Deloitte, Dever, Griffiths & Co., also гейге, and offer themselves for 

e- election. 


Oswestry Electric Lighting and Power Company, 
Limited. 


Tue following is the report of the directors :—" The accounts for tke 
your 1899, show continued progress. The gross profit for the year 
amounts to £318 89. 2d, which, with £8 Os. 1d., brought forward 
from 1898, makes an available balance of £326 83. 3d. Besides pro- 

for depreciation, in accordance with the scheme approved by 
the Board of Trade, the directors have added a further sum of 
£60 to the reserve fand, which they are charging with the cost of a 
renewal and extension of battery cells, and have also written off 
£12 02, 4d. from the preliminary expenses, a net divisible balance of 


£254 7s. 11d. remaining. The directors recommend the declaration 
of a dividend at the rate of 4 per cent., leaving £20 91. 2!. to be 
carried to next account. 


Prospectuses. 


Bsveral prospectuses of electrical interest have been before the 
public duriog this week. The Thames Ironworks, Shipbuilding and 
Engineering 9 olosed the list yesterday, Thursday, for an 
issue of 100,000 B " 6 per cent. preference shares for the purpose of 
5 the working capital so as to cope with the growing 

usiness. 


The list closes tc-morrow in the issue of 54 per cont. preferenc> 
shares in Meldram’s, a firm whose name is quite familiar to electrical 
engineers. Meldrum Brothers, Limited, hes a share capital of 
£125,000, in 50,000 53 p cent. cum. pref. shares of EI each and 
75,000 ordinary sbares of £1. The company will purchase aud carry 
on the business of Meldram Brothers, engineers, manufactarera of 
forced draught furnaces, mecbanical stokers and other engineering 
specialities. The business is stated to have been carried on succets- 
fally for the past 14 years by the present partners at the 
Atlantic Works, Manchester, and Victoria Strest, Westminster, with 
numerous branches. I: is intended tbat the company shall tak» over 
the business from January Ist last, and acquire the whole of the 
machinery, plant, stock-in-trade and assets, which stand in the books 
at £33,226, and discharge the trade liabilities, stated to amount to 
£11,184. The profits for the last three yeara ara put at £8,223, 
£8,805, and £8,943, an average of £8,657 per annum. The vendor 
directors will continue to act as managers forat least five years. The 
vendors, who are the promoters of the company, have fixed the pur- 
chase price of their business (including the assets, patents, patent 
rights, trade marke, goodwill, and all contracts) at £60,000 (£50,000 
in fully-paid ordinary shares and the balance in cash). The 54 per 
cent. camulative preference shares are offered for public subscription, 
the balance of the ordinary shares being retained for fature issue. 


The third prospectus is that of the British Electric Plaut Oompany, 
Limited, bat this, we understand, is purely a Scottish conoern, and 
ie not being advertised for public subscription in Eugland. We 
quote the following extracts from the prospectus :—'' This company 
is being formed to establish and carry on works in Scotland for the 
manufacture of electrical engineering plant of all descriptions, but 
principally dyramos, motors, transformers, rotary converters, and 
accessories connected therewith. It will also undertake an 
electricity bulk supply business, worked in conjanction with its 
own electric lighting and power plant. It is intended to lay 
out the works on the most approved modern linee, to ensure the 
carrying forward, with a minimam of handling, of all material con- 
tinuously from the point of entry in the raw state to the place of 
loading as fiaished machinery, aud the general plan of the works has 
been designed with the view to facilitate economical extension when 
necessary. An important feature wiil be that of standardis tion in 
every department, by the adoption of an adequate number of stock 
sis:s in suitably graduated capacities, so that while all reasonable 
requirements will be met, there will be little departure from the 
regalar patterns. Ia this way full advantage will be secured of 
special labour-saving tools, patterns, and methods of construction. 
A site for the works has been secured just outside Alloa. In view of 
the rapid development of the East Ooast coalfislds with the conse- 
quent probaole demand for electrical equipment, and the abundant 
supply of labour in the district, Alloa offers advantages for the pur- 
poses of this gg oad which cannot be obtained in the same degree 
elsewhere. The directors have also made a provisional contract with 


у 

necessary Parliamentary powers) for the balk supply of electricity 
for lighting and other purposss within the burgh. 
erecting and equipping the works with the best types of machinory, 
plant, and tools is estimated to ba about £45,000, so that with the 
present issue of £75,000 of capital, £30,00) will be available as 
working capital, and this is considered ample for the purpose. The 
company wil pay no promotion money. There are no vendors 
profits. None of the shares will be underwritten. The directors 
have secured the services as managiog director of Mr. Wilfrid L. 
Bpence, Asecc. M. I. O. B., under a five yeare’ agreement, upon 
favourable terms. The directors subscribe for one-third of the 

resent issue. The directors are J. G. Stewart, Т. E. Lander, W. В. 

ick, and W. L. Spence. Mr. T. E. Moore is secretary pro tem., and 
the registered cffice is 154, St. Vincent Street, Glasgow. The capital 
of the company is £100,000, in £10 ordinary shares, of which £75,000 
is offered for sabscription. 


British Aluminium Company. 


Te directors’ report for 1899, presented at the meeting held on 24th 
inst. (Thursday), states that there is a gross profit of £41,520, and 
after payment of all general expenses, repairs and maintenance and 
interest, there remains £14,236 available for distribution. As t nere 
are still arrears dae onthe camulative preference shares, for the time 
when the works were under construction and the company was earn- 
ing no profits, the directors now reccmmend the payment of the 
cumulative 7 per cent. dividend on the preference shares up to 
Ostober let, 1897, and that the balance be carried forward. Ia order 
to carry through new arrangements for extending the operations of 
the company, and also to provide for the natural development of the 
business, further capital, it is stated, is needed, and the directors 
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recommend the creation of 10,000 ‘‘A” preference shares of £10 
each, bearing cumulative interest at 6 per cont. The necessary reso- 
lutions were to be proposed at an extraordinary meeting following 
the general meeting, and, if passed, it was proposed to offer 
5,000 of these shares to the present shareholders in proportion to 
their holdings. 


Callender's Cable and Construction Company. 


TRE report for 1899 states that the balance, including £6,212 brought 
forward, is £48,179. From this must bs deducted prior interest and 
dividends and depreciation, amounting to £14,957, leaving available 
£33,222. This 16 is proposed to deal with as follows: Payment of 
dividend to the holders of original ordinary shares at the rate of 10 
per cent. per annum, being 103. per share, whereof 5s. was paid asan 
interim dividend, £10,000; payment of a bonus of 5s. per share, 
£5,000; to resarve, £10,000, leaving to be carried forward £8,222. 
Owing to the increased bu-inezs, the directors state that it is necessary 
to augment the working capital of the company, and they propose to 
issue 20,000 new preference shares of £5 each under the powers given 
to them last year. The meeting of the company was held yesterday 
(Thursday) afternoon. 


Castner-Kellner Alkali Company, Limited. 


Tux report for the year ended March 3186 states that the result of the 
trading is a gross profit of £59,486, out of which £11,273 has been 
expended in repairs, renewals, and special improvements of the 
working plant. The net profit is £45,398, which, with £5,342 
brought forward, makes £50,740. An interim dividend at the rate of 
8 per cent. per annum has been paid for the six months ended 
September 30:h amounting to £12,000, and debenture and loan 
interest, £6694, has been paid, leaving an available balance of 
£32,045. The directors propose that a further dividend at the rate 
of 8 per cent. per annum be paid for the six months ended March 31st. 


Isle of Man Tramways and Electric Power Company. 
Tue Kinancial Times Douglas correspondent saya that the report of 
Messers. Turquand, Youngs & Oo., of London, on the financial posi- 
tion of the Isle of Man Tramways and Electric Power Oompany, 
Limited, deals at length with the unsatisfactory state of the com- 
pany, and comments strongly on the conduct of the company’s affairs 
for some years past. It is stated that dividends amounting to 
£15,000 have been paid out of capital, and that there is no title to the 
Snaefell Mountain Railway undertaking. Mention is also made of 
the circumstances attendant upon the placing of a large order for 
Bonnor waggons, an American in vention. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee has appointed a special settliog day as under: —Wednesday, 
May 30th, British Electric Traction Company, Limited—Farther 
issue of £150,000 5 per cent. perpstual debenture stock, and has 
ordered the undermentioned to be quoted in the Oficial Liss: — 
Blackpool and Fleet wood Tramroad Com pany— Further issa9 of 
3,000 shares of £10 each, fully paid, Nos. 12,001 to 15,000. British 
Electric Traction Company, Limited—Farther issne of £150,000 
5 per cent. perpetual debenture stock. 


The Western Telegraph Company, Limited.—The 
directors have declared an interim dividend of 33. per share, or at 
the rate of 6 per cent. per annum, free cf income-tax, for the quarter 
ended March 31st, 1900, and payable on June 22nd. The transfer 
books will be closed from Jane 15:;h to 21st, both days inclusive. 


Telegraph Manufacturing Company, Helsby.—A final 
dividend is announced at the rate of 14 per cent. per annum on the 
ordinary shares to March 31st, making 10 per cent. for the year, 
together with a bonus of 2 per cent. £17,500 is carried to reserve, 
and about £5,000 forward. ; 


TRAFFIO RECEIPTS. 


Blackpool and Fleetwood Tramroad Oompany.—The receipts for the week 
ending May 19th, 1900, were 4526 0s. 04. ; receipts for corresponding 
period, 1899, £524 178. 7d.; aggregate for half-year to date, £5,110 65, 4d. 


{be Bristol Tramways and Carriage Company. Limited.—The receipts for the 
week ending May 19th, 1900, were £2,763 17s, 114.3; corresponding 
period, 1899, £2,463 13s, d.; dcorease, 499 15s, 10d. 


The City and South London Rali!way Company.—The receipts fer the week 
ending May 20th, 1900, were £1,339, ditto May 2'st, 1899, £1,070; increase, 
£200. Total receipts for half-year, 1900, to date, £243,963; corresponding 
period, 1899, £21,321; increase 43,612, Miles open May 20th, 1900, 83; 
May 215%, 1899, 84 


The Dover Corporation Tramways.—The receipts for the week ending 
May lth, 1900, were £173 8s. 7:4.; May 20th, 1699, £160 
23. 7d.; increase, £13 бв. l'd. Total receipts to date, 1900, 43 194 
74. bd.; corresponding period, 1899, £43,016 29. 0d. ; increase, £148 4s. lid. 
Miles of track open, 1900, 8; 1899, B. Car miles run, 1900, 4,914; 1899, 
4,104, Number of cars, 1900, 11; 1899, 11. 


The Dublin United Tramways Company.—The receipts for the weck ending 
Friday, May 18th, 1800, were as follows:—D. U, Т. Oo. horse oars 
£52 68. Id.; ditto, electric cars, £8,247 33. 4d.; D. B. D. Co., eleotrio oars, 
#759 93. 2d.; total, £4,055 198. 4d.; corresponding week last year— 
D. U. T. Oo., horse cara, £1,915 19a. 74. ; ditto, electrico cars, £1,064 13s. 3d. ; 
D. B. D. Oo., electric cars, 4741 Зз. 631. ; total, £3,724 163. 4d, ; increase, 
£884 Зз. Od. Aggregate to date, 480.276 бз. 10d.: aggregate to date lant 

ear, £67,190 9з. 6d. ; inorease to date, £13,055 178. 4d. The mileage worked 
а 42 miles electrically, 2 miles by horses, as against 18 miles electrically, 


26 miles by horses, for tbe correspon period last year. 


The Liverpool Overhead Railway Company Tne receipts for the week ending 
May 20th, 1900, amounted to 476: corresponding week las veer, 
41.295: inorease, £81. Total trafice from January Ist to date, f. R; 
corresponding period 1899, £27,023; increase, £1,205. Miles open, 6 57 chains. 


The South Staffordshire Tramways Company.—The receipts for the week 
ending May lkth, 1900, were 4650 17€ 93.; May 19th, 1899, £596 2: за, 
Aggregate receipts for 20 weeks, £12,928 19s. 9d.; last year, £12,316 124. 3d. 


STOCKS AND SHARES. 


Wednesday Evening. 

Tue relief of Mf king failed to bring the anticipated burst of 
buying into Stock Exchange markets. The public still stands 
steadily aloof, refusing to invest its money or to speculate with it 
A new edition of the National War Loan is again talked about, whils 
the various foreign complications wbich are rumoured all tend to 
keep people away from Oapel Oourt. The changes which we have 
to chronicle are few and far between. Telegraph securities show an 
upward tendency, but electrical supply, railway and miscellaneous 
investments hardly show an alteration of 25. 6d. in the whole list. 


Telegraph Manufacturiag exbibit а rise of 30s. per share upon the 
excellent dividend recently announced. The distribution at the rate 
of 14 pər cent. рэг annum makes 10 per cent. for the whole year, and 
there із а bonus of 3 percent. The company is now occapying a 
atrong position, and we should not advise readers who bought them 
on our consistent recommendations to part with them yet, despite the 
handsome profits now obtainable. Anglo-American Telegraph issues are 
better, although the wave of depression in the general markets last Tuss- 
day deprived them of some of their regained strength. Caba Telegraph 
O:dinary and Preference form the exception to the firmness of the 
telegraph department as a whole. The reduction of the dividend 
{сою 8 per cent. to 6 per cant., however, is quite nataral, considering 
that the company had no war receipts to swell its coff sre last year. 
Eastern Extension Debanture stock has recovered one of the two 
points which it shed last week, but the issue of new shares, announced 


 byusa week ago, has not materially affected ths price of the old, 


althongh the latter will banefi; by a bonus of ab ut 6s. 61. per share. 
Globe Telegraph Ordinary have been picked up for investment pur- 
poses by those who are impressed with the ha:dness of telegraph 
securities. Western Telegraph shares are being bought on the 
strength of the last report. 


We regret to notice that Messrs. Sims, Newman & Oo. are again 
playing the old game of puffiag Hampstead electric shares. The 
boldness of this firm is beyond comprehension, for, as our readers 
well know, the Hampstead Electric only a fortnight ago passed the 
dividends on both its Ordinary and Preference shares. 


It bas now been declared pablicly that the Oharing Cross and 
Strand Company is well on its way to the City, some 3,000 lamps 
being already in use, which, by the way, compares with about 160 
times as many supplied by the Ойу of London Oompany. We may, 
therefore, take it that the new baby of the Oharing Oross Company 
will not be long ia making its appearance. Ramour suggests a 
quarter of a million as likely to ba the capital of the coming concern: 
we shall b> astonished if it is not at least two or three times as 
much as that. Westmiosters are unchanged, the coming bonus in 
the shape of new shares failing to stimulate the price, which had 
already been put wp some weeks ago in anticipation of the scheme. 
City of London shares are finding supporters again, the company’s 
cause being championed by some who dcclare that the directors will 
be able to cope suocessfully with any competitors who may enter the 
fiald. 


The opening of the electric section on the Metropolitan District 
Railway was accompanied by a fall in the price of the stock, which 
now stands at 293. It is, of course, too early to predict with any 
accuracy how the new traction will pay; that it will be a huadred- 
fold more clean, comfortable, and healthy, no one can donb, bat it 
remains to be seen whether these attractions will be augmented by 
financial ones. Metropolitan Consolidated stock has declined to 106. 
Great Northern and Ойу “ A Preference at 4, are unaltered, and 
there is no change to record in the prices of the other Electric 
Railway etccks and shares. 


Some time sgo we gave detsils of a new electrical tramway which 
was suggeated for Havana. We may now observe that the con- 
struction of the line is proceeding satisfacterily, and the milesga 
has been raised from 27 to 36 miles at the request of the War Office 
in Cuba. The capital of the constru^tiog syndicate has accordingly 
been increased, and now stands nominally at гіх million dollare. 
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SHARE LIST | 
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Presen Dividends for Closing Closing 
lene. NAMB, Bhare. tbo last three years. 8 Te “May Sra 
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6:000 noc Ф Frein... | 10 о J 10 $55 | st 19ġxà| 17 — 18 xd) 18 | 17 
12,981 Direot Spanish Telegraph es eee 00 ee ee & 4 4 Ф eee A ES io 9 Bu i oe eee 
2000 3 й M 4 sy Pref. M E 5 |10 eis iE. А es ju 
, о. obs. ТЕА a cee wale : T" vs саа 
710 Direct United Btates bie ia È 5 es . 2018125 | 848% 3 % 15 E ль п 118 
20,000 | Direct West able, и а M d" са =, — — - ne 
4,000,000 | Bastern Telegraph, Ord. 8 о ae e) 0e „, Stock 7 7 Ф pn E 10 a 1534 p 
eed Do. ^ Mort. Deb. Stock ec. . Stock 4 ч) 111 —116 111 —116 | 114 | 118 
,000 | Eastern Extension, Australasia, and Ohina оараг. ..| 10 |7 7 5 7 % | 162— 163 | 152— 16} 163 | 16 
5 args. гөр. 11,040, 2 4,236 100 | 6 У 100 —108 [100 —108 
00 Do. 4 79, b. — . — Stock 4 & Ф «d... hn-ue 112 —117 1123 112 
300,000% {== and South African Telograpt h, : X Mort: Deb, 100 | . .. |... поо —108 100 —108 1012 
(Мааны 2] .. | . 160-1630 |1CO —108% | 101 ге 
180.277 Globe eee h and Trust a рй sa Bab у= 10 | 43% | 54% | 58% | 114—1: | 1130— 1)2 | D| 113 
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26,000 |{ Halifax and Bermuda Gable, 4j u уе Debe. } 100 |... |... | 100 —108 100 —103 |... |. 
9 
17,000 do-Buropean Telegraph 5 p di 25 10 & 10 Y |10 % | 52 — 56 xd| 58 — 57 652 | 634 
100, 0001 London Platino-Brazilian a Telegraph, 6 % De n 100 | 6 .. | oo 1105 —108 [105—108 1053 
13,680 | Montevideo Telephone, Limi os. 17 to 73,680 .. EX x EM ios i - ne 
86,402 Do. i 5Y, Prel., Nos. 1 086,402 | 1|4% | 4 21 1 - : ч 
490,000 National Telephone, 1 to 490,000 cee eee eee eee 6 6 8 5 18 — 15 13 — 15% 18{ 
15,000 Do. 6% Oum. lsb Fre. . 10/6 6 6 — = ы 
15,000 Do. 6 Cum. 2nd Pref. eee 10 6 6 6 11 — 18 1 == 18 E eee 
350,00n Do. 5 Ф Non-cum. 8rd Pref., 1 to 350,000 | 6 5 F 5 % | 6 5 — dm 56i 57 
2,000,000: 5 Deb. Btock Red. Stock| 34% | 84% | 34% | 96 — £9 | 96 — 99 98 
171,604 | Oriental Tibet e: Nos. 1 to 171,504, fully pai 1] 6 5 551 H— l4] H— 1% T 
1000001 ылай and European Tel., 4 $ Guar. Debs., 1 to 1,000 : : % " n E a us 71 ; 
8 ... eee TII eoe eee eee II) eee eve = x oo 
8,881 Submarine Oables Trust TT TP eee 00е өзө Oert. ТТ Р єє 124 —129 124 —]29 125 oe 
58,000 | United River Plate ee 235. Guo d 15916 $5 67 5 6) | 2 
16,680 Do do. 6% саа Pref. Nos. 1—16,689 5| ... es sd 53 61 des 
179,947 Do. do. 5b D Debe ..  .. „, Stoch . |108 —106  |108 —106 s 
80,008 | West Coast of America, Won 1—80, 000 and 58 ,001—58,U08 24 | ... s — 1 - 1 = 
150,000 Do. do. 4% Debs., , 11,800 gua. Bras. Sub. Tel. | 100 | ... . |100 —108 100 —108 i К 
889,781 | Western and Brazilian Telegraph 4 Stock Red. ... Stoch . |42 —106 |102 —106 15 : 
207,980 | Western ‘Telegraph, Ltd., Н „Nos. 1—3207,980 .. ..] 10|]7%|7%| ... |14— 15 | 144— 153 i 48 
76,090 - e 5% = 3nd series, 1906 `.. и ы Жы 105 = ui жүл 2E" 
821 India Panama Telegra Cry) evo ee — 
94.568 Do. do. do. 6 баш. les Pref. eee 10 6 9 ee. eee S — 91 9 — 9 eee eve 
4,069 Do. do. do. 6 % Oum. 2nd Pref. ... | 10| о Ф si 7 — 8 7— 8 s 
80,00€ Do. do. do, 6 95 Debs., Nos. 1 to 1,800 | 100 | 5 $ 106 —107  |104 —107 
ELECTRICITY SUPPLY COMPANIES. 
19,061 RR Lt. Sup., "P 101 T : - 5 6% 16% а= A i 8 bes i 
12,000 Cum. © оде ‚ чөе — "+ eee 
юш Charing Oros and Strand gg Ва “о. б 7 8%|9% ие, 61 — of 94 | .. 
160,000 o Y Deb. Stock Bed... a ы, a 6% 6% юе есш | 
60,000 Ойу of London Electric Lighting, . 40,001.—100,000 .. 10 10 1 4% 10 — 11 d 16 104 103 
40,000 Do. 6 Oum. Pref., 1 to 40 10 6 6 .. 12 — 18 m А 
400,000 Do. b Deb. Btook, Sk, Seip (ва a at ац) all ‘all paid ATE „ | gig 188—107 jua Ae ee 
200,000 Do. 44%, Deb. Stock, Prov. Certa (all paid) Ва, A anu a e] .. 109 — 112 109 —112 115 
26, 100 . Bleo. Oorp., Ord. Shares 5 5 | 73 | ... 44— 5 — 
75, 000 do. 44 Ф 186 Mort. Deb. Stock 100 ae . . | OL —104 101 —104 » Ss 
10200 са Electric Sopply sc Limited, Ord. : "is "E iss rum : 14— 40 es Из 
‚840 Da a m — — . 
250,000 do. do. 4% lst Mt. Db. Beeck l Rd. Stock e | . 100 —102 100 —102 15 sés 
85,000 ER oar 08 Electric Supply, 101 to 62,500 10 6 P 5 5 P | 18) — 143 | 18$ — 143 44 
220, 0000 Do. First M — Btook vee | BH | .. | „ 114 —117 114 —117 x | 
wer Notting Hil Electric ral тан T ups S t 63, 69, 73 15— 16i ch 16\ 5 
40,000 | St. James's and Pall Mall Electrio Light, Ord н e 5 D 143% 143  144— 163 | 14h— 163 161 15i 
0.000 Do. do. 7 Ф Pref., 30,081 to 40,080 5 7 — 9} — e 
12,000 кшм Market Hiest Supply, Ord. г i: 5 ss 2— 24 | 2— 21 |... 
59,000 4%D 100 85 — 95 | 85 — 95 às 


Bouth ае 6 aru Bu ply, 


OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


65,000 pply, Ord. A @ ор aS d рр ыз 
____ 79,900 | Westminster Electric Supply, Ord., 101 to 80,000 60 5 12 & 12% |8 F | 4t— 165 | 14 — 153 14H! ... 


метей uhare warrant preis b being sid a 


Dividends marked 


vare ay Dei ig ot d.i iater pac о! one year and the. tise Gee pert | 


ELECTRICAL ‚ RAILWAY, MAN 'UFACTURING, AND INDUSTRIAL COMPANIES. 


Present | | лоок Dividends for C1081 | Uiosimg Business dont 
— aun — | Quotation | Quotation | wosk satel 
ЫЗ 1897. | 1898, 1999, Higbest | Lowesi. 

65,000 | Aluminium shares, Nos. 1—65,000 ... sas oe 1 10 $ 20 Bi s 22— 8} 2:— 8} 358 

90,000 Do. 44 % Ist Mort. Deb. Stock Red. ‘on S» Stock) ... - ,. | 96 —101 96 —101 з 

80,000 | British Electric Traction roa vai al Ж а 6 95, .. | 15§— 163 153 — 161 — 

50,000 Do. do. : Ф Cum. Pref. ... ral pe | та ivi „ | 12 — 18 12 — 13 124 | ... 
20,000 Do. do. 5 % Perpetual Debenture Stock Stock vat *. 1124 —127 124 —127 1254 | 125 

45,0001 |} British Electric Works Co., Ord. EI shares, 50, 001 —95, 00 sah “as ane i— 1 i— 1 — inp 

50,000 |Т Do. do. 6 Ф Cum. Pref., 1—50,000 ... | ... 885 TT «р» ig— 48 43 — 8 ove vee 

500 T Do. do. 41 y А 1st Mort. Deb. ... 5» 4 LOU e 99 —101 99 —101 

40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 T „ 5 18 9 15 4 20 * 11 — 12 11 — 12 

27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27,500 ... | 5 6 — 64 6 — . 

90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 iat | 8| 8 5 «| Lm 1$— 2 14— 2 m tie 

90,000 Do. do. Non- cum. 6 % Pref., 1 to 90, 000 2| 6 @ GU ак 2— 2} 2— 2} 21, 2 
125,0001 Do. do. 44 95 Perp. Deb. Btock ЛӨӨ! uuu |. жаа * 1108 —113 108 —113 & eve 

50,000 Do. do. 44 Y 2nd Deb. Stock Red.  ... |Stock| ... | *. 103 —105 |103 —106 1037 

20,000 | Callender’s Cable Construction shares, Nos. 1—20, 000 5 | 124%) 15 5 Ф 15 > % 144— 154 144— 154 me 

20,000 Do. do. 5 Y Cum. Pref. ... BW ue] 54— 54— 6 А 

90,000 Do. do. 44 % lst Mort. Deb. Stock Red. hy ХШ, Wet" cok EAM — 112 —116 а М. 
213,533 | Central London Railway, Ord. Shares TE ДӨЯ. жа we ist 10 — 103 10 — 104 101.) 104 

61,083 Do. do. Pref. half-shares EA vet) © А To n 43— 5} 43— bi 5 

71,447 Do. do. Def. do. vac * ine 5 d iis 5 — 54 5 — 54 51 
855,000 City and South London Railway iat s Stock 13%) 24% 18% 61 — 64 61 — 64 63 - 

37,500 | Do. do. Ord. shares, Nos. 22,501 to 60, ‘000 Ж i3 10 ee um 54— 6 54— 61 E^ 


82,098 | Crompton & Co., Nos. 1 to 82,098 ... 8l. ESI us p 31— 4 
Do. 5% Ist Mort. Reg. Debs. „1 to 900 of ` ‘ 
#100, and 901 to 11,000 of £50 Red. * am төл, Ш 100—108 100 —108 


100,000 


99,261 | Edison & Swan Utd. El. Lgt., * A" shares, £3 pd. I to 90, 261 5 2— 1 | 3— 4 


17,189 | Do. do, do. “A” Shares, 01—017,139 | 5 | 34— 44 * "y eee 
844,028 | Do. do. do. 4 J Deb. Stock Red. | 100 93 — 95 | 98 — 95 911 | 93] 
112,100 | Electric Construction, 1 to 112,100 ... 8 М 3 


6% 6 Ф 
64 6 
| 6 6 
25,000 | Do. do. 7 96 Cum. Pref., 1 to 25,000 ih 2, 7 Ф 7 e 24— 8} — а 
140,300 Do. do. 4% Perp. lst Mort. Deb. Stock ve. |Btock| ... sae 103 —106 |103 —106 * 
9,6001) Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 e.| 10) 7 Bi 7 @ — |10 — 11 10 — 11 5 P 
80,000 | Henley's (W. T. А Telegraph Works, Ord. n Р „ 5 | 29 | 14 15 %| 135— 144 134— 144 141 13 
20,000 | Do. do. M ' Pref... <i: DI T e V E ss 54— 5$ 51— 5f 519 
50,000 Do. до. do. 44 Mort. Deb. Stock.. Stock} 4495| ... 110 —114 110 —114 — 
50,000 India-Rubber, Gutta-Percha and Telegraph Works T 100 | 10 Y 10 95 21 — 22 21 — 22 211 | 
800,000 | Do. do. do. 4 Ф lst Mort. Debs. | 155 ait .. |100 —103 |100 —103 D Ур 
87,500 {Liverpool Overhead Railway, Ord. ... a " 110 8+% 382%) 32%) 8i— 9 85— 8% nt | „ 
10,000 f Do. do. Pref., #10 padde. . 10| 5 F 5 J 5 F 134— 183 |131— 18$ | 2 | 
87,850 Telegraph Construction and Maintenanos - . | 12 | 15 Ф 15 Ф 15 Ф 34 — 38 84 — 88 | w . 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. "Paco dO e d д .. |102 —105 102 —105 | ` — 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20 ,000 M 5 „ | 8 %| 12 S| 10 — 11 114— 124 | 12 10 
20,000 Do. do. 5% Cm. Prf. Nos. 1 to 20,000 ... 5 A - 61— 6 5)— 6 | 598 = 
540,0001| Waterloo and City Railway, Ord. Stock  ... és * | 100 | ... 8 95 3 * 100 —103 100 —108 1013 
| | { 
+ Quotations on Liverpool Stock Exchange, t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES 3 OFFICIALLY QUOTED. Hh 
„Birmingham Eleotrio Supply, Ordinary £5 (fully pai . h Ordin 
Brompton and Kensington. 4 "b M Deber introd of At ЖҮ = „ Е 217 ; lst жирей peer m 6 £5 stay pa T 1181 De 
Dpto p I Mi INA Re CA 
po. do. Pret. (£16 pd.), 101—103. eer ИИ 


* From Birmingham Share List. Bank rate of discount 4 per cent. January 25th. 1900). " 


MARKET QUOTATIONS, Wednesday, May 23rd. 
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| 


OHEMICALS, ёо. = Last week. | Ino. or Dec. METALS. фо. (continued). This week. Last week. | ino. or Dee. 
гаши роста „ per ow. 6J- m g Copper Shoe) .. per ton | £t6 to £87 £87 dec. 
а eo ee ee per отд. . ee 9 „ А per ton | 486 to £87 £8 dec. 
а " Oxalio .. ee ee рег сті. . oe € „ (Electrolytic), Bars per ton £82 ed e 
a „% Bulphurio .. .. .. per cwt. "M 6 n w . рег ton £93 £93 
a iao Sal ee ee е per оті. /» ee 6 » n ee per ton £85 £85 
а Ammonis, Muriais (crystal) .. person | £84 Ex S С С. wire per lb. 98. "p 

19 өө ee per ton #81 oe f Ebonite Rod ec oe ee per Ib. vj- * 
aB eo ө» per ton 147 a f n Sheet .. .„ eo per lb. le Ы. . 
i mem of Carbon pet oon 419 10 T 7 ee өө ри. 6. to 8/6 5 10855 
ee ee eo ee per ee usta- ee ee per - Я 
a Bensole % oe ee ee per gal. T- eo India rebber, Para fine oe per Ib. Ц to 4/- 4/3 to 4/24 dec. 
a n (cae ld oo oo per gal. Б vs 6 Iron, Charcoal Sheets .. .. per ton 418 T 

Sulphate..  ..  .. per £26 és 6 „ Pig (Cleveland per ton 78 74/13 50. dec. 
а Nitrate oe ee ee per ton 296 oe [| " 5 per don From гі From 411 ee 
а n Whites eo e. per ton 681 oe 6 n Вогар, per ton | 70/- to 72,6 | 70/. t 72/6 T 
2 Melb гес + ee ee A NL ar^ y ee [| " Wire ' galvanised No. 6 per ton 20 19 10 
а LE J т ee 
a Nanhi a, Bolvent (90 9% ad pe g Lead, English Ingot ee oe per ton to £17 2 6 217 2 6 dec. 

1 „„ e per gal. 5/6 5/6 ee f n н Sheet .. |. per ton 18 10 £18 10 T 

a Potash, Bichromate, in casks.. per lb. 4d. d. id. dec. "eran Wire No. 38.. .. per lb. 8j- 8/- ee 
а и Qaustio (75/80 % , per ton a% 94 A g Merc „per bottle} 29 10 £9 10 is 
a A Bisulphate ..  .. per ton 285 £85 vá 4 Mio dit origina cases), ‘small per lb, | 8d. to 9d. | Bd. to 9. . ! 
а 20 ee ee ee per сті. 68/- 68/- ee : и [:] medium per 1р. 1/9 to 2/9 1/9 to 2/9 . 
12 erry att 5 K^» Аде, = Phosphor Br * per lb. 11 to ½ 1 io Ld ; 
а ’ ers „„ per ec or ronse 0 ee 
pee fei] ae e наа e - 

"н ee oo ee per ee е ee 
а Bods, Ceastio {ые 70°) .. per ton £10 15 £10 15 М TES TE Det os. £8 12 48 13 is 
a n °.. оо о Der ton £8 £3 è p Bilicium Bronse „ 9e 1031 to 1 1 | 102d. to 1/1 ec 
а „ Bichromate, casks ee por lb. 8143. 841. 14. dec. 1 Steel, Magnet, aoc'd'g to desc'p'n p. ton | From 415 to 20 T 

METALS, &o { Steel, Magnet, in bs. 258 458 " 
Aluminium Wire, in ton lots. per ton Ё 80 g Tin, block .. oe es . ретип to £141 £188 to £1 ие 

4 Sheet, in ton lots.. per ton £191 £19) oe 8 и foil oe ee ee өө per lb. 179 19 uii 
p Babbitt's оета езы — .. рег ton | £80 to £160) B80 to £150 — A „ wire Nos. 1 to 10 ee per lb. 1,9 19 
с Brass (rolled meta! 2 to 19°) basis per lb. ee p White Anti - friction Metals 
в „ Tube(brazed) .. . perfib. = 1019. ет “ White Ant” brand . per ton | £40 to S70 | 240 to £70 ee 
: „ . . .. per lb. vd. м j Yarns, Cotton aingie 101b, bundles pr Ib. 8 830. I 

0 ire, ee per lb. LI bad. ee } " Best les. ee per 0 d ** 
с Copper Tubes (b (brated) . per ib. 114d. и j а  Hemp,8plyl0ibs. .. Per lb. . 440. e 
с ow „ (soliddrawa) .. Per Ib. 1140. i J и Д завиа Юе. еа. а, ^n e 
| rove 
216 Oopper Bars (best selected) .. per ton T to £m £87 | dec. | АРТА Sheet (Vielle Montagne pea.) p.t. 21 5 nett. | 297 6 nett. 
Qvotations supplied by Quotations supplied b Quotations 
a Messrs. , Boor & Oo. f The кетт NS Gutea-Peroha, and * Messrs Berg Iahby, Limited, | 
: The British Aluminium Company, Ltd, raph Works Company, Lid, Mesers. W. T. Giever à Os., LAA. 
є Mes w. Thos. Botton & Bone. Messrs. Ja mes à n Мень P. & 
d Ses са. F. Wiggins а Sons Í Messrs Ja ron & TUI, o Messrs, & Ом Lod, ! 
e Men. Frederick Smith & Co. (маш Biuag гесе » The Pheapher Breese Ooenpeny, Lth 
1 Meum, livor; C. Zee à Ot 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


ON DISTANT ELEOTRIO POWER TRANSMISSION. 
By Prof. Gon Forszs, F. R. S., Member. 
(Paper read April 26th, 1900.) 


(Concluded from page 852.) 


ANOTHER way of working the booster system is to add to the dis- 
tance already covered a new section of the same length as previous 
ones, with the current density calculated by Lord Kelvin’s law. Ia 
this case the cost of power must include the cost of copper up to 
the commencement of the new section. 


TABLB V.—100 MiLES; 10,000 Vorrs. Еонт Sxcrions or 
DIFFERENT OURRENT DENSITIES: 


1 


Tons conper per 


Efficiency. Inefficiency. H.r. delivered. 
50 20 348 | 
| “45 | 2:9 330 
| 49 9-4 803 | 
‘97 | 27 279 | 
81 | 32 | '241 | 
23 49 i 207 | 
13 7:8 141 


re sree 
We may start with one section and with power costing nothing, 
Ia this case Kelvin’s law gives the economical efficiancy = 2 (see m 
paper before the Bociety of Arts, November, 1898). The weight of 
copper for this section per kilowatt delivered = 4 x 1,571 (}'°©)?, In 
any other section, the n^, let 
| en be inefficiency of tha‘ section. 
1,571 (Ve)! e, be weight of copper for „ 
Y, be accumulated inefficiency of n sections. 
1,571 (ўз)? c, ъз accumulated weight of copper. 
(In Tab э VI, I call c, and c, the copper factor.) 
en 
en — 1 


1 
Then e, map cem 


Fn = ei. ea. . . ел; C = Cn Cn-1 + с. 
Table VI. gives the values of these quantities for 24 sections of 
equal length, uncorrected for capacity and self-indvction. 
If now we wish to use this table for other cae:s where the cost of 
power is o,, which corresponds in Tables VI. to an ineffi епосу B, ; 


then the economical inefficiency, say, for eight sections, is ae 


and the economical weight of copper per kilowatt delivered is 
1.571 (М1%)3 (o, + e — с,). In this way Table V. has been 


Volta? ° 
computed. 
Tables I. to VI. embody some of the best results of my study of 
the booster method from the year 1894 up to to-day. The carves on 
fig. 2 show the tons of copper required for each horse-power delivered 


Tons 


nui 


= 
о 


Tons copper per Н.Р. delive 
о 
A 


i 
l 
| 
; 
| 
0 1 


Inefficiency 


Fia. 2. 


sh different inefücienciss. It will be seen from them that by the 
маш method I am ableto reduca the weight of copper (by putting 
ei turbines and dynamos) in some cases to less than one- of 

what was possible by the old system. 
he chief advantage of using boosters is to save copper at the cost 
rere r generated, where the latter is cheap, and the distance very 
great. Таа paper before the Bociety of Arta in Novembar, 1898, it was 
Own that in the ordinary method of working there is no saving of 
Сара when the efficiency is below 50 per cent. Bat if we wish it, 
ка ауе copper still farther by making the efficiency still lower, 

Using the method now indicated. 
aii 3 explains the action of boosters (1) for single or two-phase, 
uous current, (3) for three-phase. I believe that Mr. 


Gisbert Kapp was the first to construct an alternating current booster 
as here shown. 


Mr. Scott, of Pittsburg, is the only person I know of who has pub- 


Ита. 8, 


lished anytbing bearing on this; but his published statements are 
arithmetically erroneous, and so misleading, and h) does not appear 
to have noticed the possibility of being able to save copper by 
reducing the є siency balow 50 per cant. 


TaBLS VI. 


| | | 


| 

Cn | C, | F,. C, 
Inefficiency , Copper factor |Aceumulated; Accumulated 
of section. | for section. | inefficiency. copper factor. 


T ' Efficiency 
Section. of section. 


| 


| 
| 
к! 


1 20000 | 40000 | 2000 4 000 
9 6909 | 14472 4 6832 2 894 10 472 
3 7721 1.2952 56820 3749 19 245 
4 | 880 | 13293 | 67223 ' 4582 | 30245 
5 8482 | 11789 77687 ! 5402 43 425 
6 e696 1150 | 88147 6212 53 754 
7 | 8354 | 11294 98601 | 7016 76 217 
8 8978 | 11138 10 901 | 7 815 95 792 
9 9078 | 11016 11 939 8 698 117-463 
10 9158 | 10919 12976 | 9470 141 226 
11 9226 | 1053) 14011 | 10188 167 091 
12 9984 | 10771 15 042 10 974 195 012 
13 9334 | 10714 16:071 11757 225 001 
14 9376 | 10665 17 099 12539 | 257-059 
15 9414 | 10623 18 128 13 320 291198 
16 9447 | 10585 19 162 14100 327 384 
17 9477 | 10552 90 177 14 878 355 627 
18 9304 | 10522 21193 15 654 495 909 
19 9527 | 10498 39 222 16 431 448 265 
90 9519 | 10472 93 244 17 207 492 664 
21 5969 10450 94 201 17 980 539 094 
д2 9588 | 10432 25'281 18 754 587 551 
93 9604 | 10412 96 300 19527 | 638060 
24 9619 | 10396 97 322 20:300 | 690652 


InpvcTION Faorons AMD Puasm HBOCIIFIBBS. 


The low power factor of indaction motors, which lies commonly 
between 06 and 08, must be carefully taken into account when 
designing any power scheme where these are used — B;nohronising 
motors can bs adjasted so as to ba without either lag or lead. Bat 
they have not been so largely adopted as they might have been bat 
for the necessity of this adjustment. The Oerlikon Oompany have 
used synchronous motors, doing no work, in parallel with the induc- 
tive load to furnish what has been called the wattless current. In 
this case the synchronous motor is excited so as to act as a condenser, 
aud is placed at the receiving end of the line. There are other 
methods by which idle 5 motors may be used to overcome 
r and this becomes an important matter in long-distance 


on. 

The self-induction of the line has to be taken into account, and I 
would have added to this paper the tables necsssary for working out 
all the effscte, and which I have ussd for many years, were it not 
that this would alter the charaster of the paper. Table VII. has 
been inserted, however, to give some notion of ths magnitude of the 
effect, and it shows at a glanse the factor by which the ohmic drop 
cf volts must be multiplied in order to give the true drop dus to 
induction and resistance, with different frequencies, and with different 
diameters and distance of wires with siagle-phass. Distance of 
transmission does not affect this factor. I ought to state that an 
American wire gauge is used in Table VII., only because the table 
was completed when I was working in the United States on the 
Niagara scheme. 
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When dealing with parts of the world free from telegraphs and 
telephones, the beginner is apt to lay undue stress on the advantages 
of using an earth return with single or two-phase transmission and 
overhead wires. So soon as he calculates the effects of induction, he 
generally finds tbat the benefit is not what he thought. Take the 
care of the Niagara-Buffalo line, with cables 0:6 inch diameter, and 
30 feet above ground, and using a frequency of 25 cycles per second. 
The impedance is the same as with similar cables (go and return) 
60 feet apart, and the factor is prohibitive. 


TABLE VII.—IuPEDANCB Facrors. 


= | н bd » | . "3 Lj * 4 
Žal gag Bagi žag Beg] Gg бк Beg] ag, i 
5 e 2 1-8 223] es 5148 2.3) 323 
A èo 3 * де A Niu Дт a | дед БЕ | AT z^ 
Frequency f = 15 Frequency J = 80 
1 1:842 2182 2635 | 2904 | 1 |8310810387 12474 14557 
i 1387 1548 1720 | 1903 à | 52244) 6 3840 7 5477 8 7151 
à 1111 1157 |1210 | 1:267 127720 8 2649 3 7339 4 2722 
0000 1:085 1:120 1 167 | 1:208 | 0000 2:4577, 2 8689 3 2873 37119 
000/1 057 1081 [1108 | 1137 | 000 20884 2 4924 2-7249| 3:0536 
0011-638 1054 |1068 | 1:090 00 1:8011 2:037€| 2 2825! 2 5355 
010264 1'036 1:048 | 1:061 xi 15833 17697 pam 2 1878 
! 
f = 20 f = 100 
| 
1 А 291 2-771 39261 3768 | 1 10362 12 919 T 573 lig-182 
3 |1694 1563 12116 | 2:378 à | 64873 79445, 9 4039 10:869 
à 1190 0263 1351 | 1441 | 4 | 33829 40118 4 6474, 5 2874 
02001 146 12(6 |U271 | 1:341. |0900 | 29793 3:5060 4 0400; 4:5787 
000 1 100 1:139 |1184 | 1233 | 000 x 29078 3 9225 3/7426 
00 10 7 1099 |1193 | 1155 | 00 | 21227) 2:4341! 2 7528 30794 
0 1046 1063 1684 | 1106 | 0 | 18316 2 0679 23130 2 5642 
J = 95 f = 130 
| | ! | 
1 Р 7654'3:3826 4012 | 4642 | 1 T 444 16 892 20 227 23 623 
à 185902209 2543 2885 2 | 8392510295 12 191 14-104 
$ 1285 1393 1513 | 1637 | 4 | 43185 61487, 5984: 6 8238 
0000 1 222 1 306 1:399 | 1498 |0000 | 37828 44814 51800 58943 
0001152 |L210 1276 ' 1345 | 000 | 31426 36878 42:87 47939 
001103 1142 1187 | 1235 | 00 | 26316 3 0529 3 480+ 39161 
0,1071 0 | 22328 15567 2859: 32283 


| 1·097 l 127 | 1160 
f = 33 / = 25 


1 |35 2 77688 10 87 12912 15:55 
3 2338 2781 3 237 | 3700 | 14 5014 | 6454 | 7831 9017 
à 1462 16925 |1803 | 1989 27654 3 3826 4012 | 4642 


351 4381 5221 | 6081 

2 1 

1 1 

1 362 |1 495 1634 1 780 1 1889 2209 | 2543 | 2885 
1 

1 

1 


0000 

С001-959 1 344 1-445 | 1551 1285 1393 | 1513 1637 
001173 11 298 [1811 | 1984 
01121 1.165 19215 | 1988 

" 0000| 1:922 | 13068 1 8996 1:498 

f= 000 1152 | 12104) 1°9763' 1:945 

1 [4 2447/5 266116 2661| 7 9302] 00 11034 11429| 1:1876 1:935 

8 12 750 13:907‹ |3 8719| 4 4498 10710 140973 1.1277 1160 

1 1634 1 8480/9 0726| 2-3050 1047; 1 C676 10853 1:108 


0 
1 
0000/1°6033 1 6753 1:8579 2:0480 2; 10824 10443 10583 1071 
000 1 8566 1480816136 17553 310216 10293, 10384, 1048 
00 1 24931-8371 1 4326 1 5354 4 10142 10191 10247 1'031 
01 1747 1:2345/1 3023 1:3756 5 10094 1:0126| 10162. 10203 
7 10069 10084) 10107 10134 
8 
9 
0 


10042 1 0055 10070 10087 


f = 60 10027 10095 10045 10056 

1 6 26817 819419 3778010 998 1001 10023 10029 1.0036 

{ 3 9785 8834/5 6995 6 6696| 10 10011, L0015| 10019: 1:0094 
21817 2·5366 2 9С09 3 9715 | | 


0000/1:9Е83 2 2505/2 5527, 2 8614 
OOC 17002 1 9193/21480, 2 88938 
0011:504С'1°6651 1:835 9:0134 
01185931 4765 /1:6019 17627 

| 


— — — — — -— 


To find true drop in line, multiply ohmic drop by factors in these tables, 
* Diameter ininches, Gauge Brown & Sharp. 


Сно:св or РогуРНАВЕ Systems. 


In choosing a polypbase system we may use t wo- phate, or three- 
phase star, or three-phase mesh. Three- phate star cannot well be 
used if any consumer's plant uses only one-phase, as was proved from 
actual trials in a paper I read before this Institution in 1893. For 
these cases two-phase or three-phase mesh must be used. Three- 
phase mesh subjects the transformers to 17 times the electric pres- 
sure experienced by three-phase star, or two-phase, each earthed at 
the centre of the electric system. 

The principal advantage of the two-phase is, that the two circuits 
wd be elec'rically disconnected, either always or else during teste. 

8 facilitates tho detection of troubles and gives far greater 
security, as I have aati шүк beyond doubt in actual practice. 

It has been generally ass that, using the same electric pres- 
sure, the three-phase system uses only three-quarters of the copper 


required for the two-phase. This is founded purely on the conve 
tion adopted in defining the electric pressure. In fig. 4 а three-phas 
star and a two-phase system are represented, each with 10,000 volti 
between any one wire and the middle of the electric system, which 
may be conveniently earthed; and the two systems represented 
require the same weight of copper to give the same effeot (though 
not the same number of insulators). The volts between neighboar. 
ing wires in these cases are 17,320 with the three-phase, and 14140 
with the two-phase; yet the convention is to speak of there cases as 
being 17,320 with three-phase, and 20 000 with two-phase. This might 
be an unobjectionable convention if the trouble arising from high elec 
trio preasure was due to risks of sparks passing from wire to wire. | 


14140 VOLTS 17320 VOLTS 


14140 


14140 


Fra. 4. 


doubt if anyone, with practical rience of the troubles that do 
arise, could support this view. Nine-tenths of the troubles come 
either from accidental or malicious short circuits, or else from leakage 
of two conductors to earth. The former cause produces a breakdown 
in апу case. Hence leakege to earth is the only factor to be cos- 
sidered in this connection, and in the cases shown in fig. 2 the 
security, as measured by electric preseure on insulation, and 
weight of copper are the same for three-phase and for two-phase. 


OVERHEAD ABD Un DIRGBOUR D CONDUCTOBRS. 


The choice between bare overhead conductors and insulated cables 
underground has generally to be decided apon considerations other 
than economy or effectiveness. In this country insulated cables will 
generally be employed. In this case self-induction of the line, which 
we know how to compensate in any case, can be got rid of. Bat the 
effects of capacity, which are more troublesome to deal with, are 
much increased. The electric pressure to be selected on an under 
ground transmission depends almost entirely on the financial side 
of the question regarding relative costs for insulation. The Rhein 
felden plant was the first case where the electric pressure was selected 
solely with a desire to obtain the best economy. In almost all other 
cases the pressure has been chosen by rules which d on the 
timidity or rashness of the engineer, and occasionally on his past 
experience. We have not yet reached such pressures as require 
account to be taken of electric air convection or brash discharge 
from surfaces of small radius of curvature, except for temporary 
experiments. 


ALUMINIUM CONMDUOTOBS. 


A few words must be said about the use of aluminium as s ox 
ductor. The weight of aluminium required is almost exactly cor 
half of the copper which would produce tho same effec. Тм 
diameter of cable is 28 per cent. in excess of one made of сорри, 
and the cost of insulation for an underground cable is шеме 
а аа the same proportion when we pass from copper & 

aminium. 

Aluminium is not а pleasant metal to deal with, but its high oo: 
dacitvity will m al А ше for pits быш Ий 
true also that the weight supported on poste 
but the surface exposed to the wind is greater and its strength 
= The chief drawback to its use, especially overhead, 

bility to become rotten. This defect does not exist if the 
be pure and especially if free from scdium. But ure 
atmosphere, especially near the sea, induces deterioration. The 
that aluminium is easily oxidised ought not to condemn 
same is true of iron and steel, and yet we do not hesitate to Pia 


Structures of these metals in exposed tions. Only we 
t or Rees our aluminiam ot 


them; so I propose that we this 
ductors wherever necessary. We have had little experience rm 
direction. I laid out a few hundred yards of j-inch aluminism d 
on a Scotch estate а year ago, and am watching the effet 


weather. 

Having now dealt almost entirely with the work of foreign pent 
facturers, I should like to suggest that a British type of power муй 
mission might be worked ont differing in some details from wbat 
becoming the normal arrangement. Bat it would be an importing 
on my part to appear to suggest to manufacturers how best to look 
their own interests. The reason why I venture to broach this quer 
tion is that I notice in the many tenders that come under BY N 
for power transmission a tendency to crystallise the Mit 
settle into grooves which do not seem always to be the best., 
stereotyped character has lately forced itself on my attention in je 
nection with the proposed Mysore development of water power, ts 
electric transmission over 90 miles. I received five ten iers from 
firms most experienced in this work in Europe and A 
most remarkable feature was their great resemblance to one 
except in certain details. They all used three-phase Т 
currents generated at an electric pressure between 2,000 ses pus 
volts. The units varied from 1,000 to 1,933 K P. Three wet ви 
connections, and two used star connections. The frequency 
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from 25 to 40. All used separate turbines for exciters. All had 
turbines and dynamos on the same horizontal shaft. The electrio 
pressure used for transmission varied from 93,800 to 30,000 volts. 
Three preferred oil cooling for transformers, one air-blast, and one 
natural ventilation. The line construction varied considerably, so did 
the working of the distant transformer station. It is not desirable 
to go further into details, but it may be said tbat in every case two 
complete and independent sets of condrctors were proposed. Also 
the loss allowed on the line was not determired by Lord Kelvin's 
law, but generally on the basis of enabling the proportioning of volts 
to load to be capable of adjustment without alterirg the speed. 

Most of the arrangements now mentioned are admirable, and their 
ely shows tka: there is a consensus of cpinion in their 

avour. 

I would suggest as subjects worthy of your consideration the 
following points :— 

1. The arrangement which suits a transmission line which is also a 
distributor of power does not necessarily yield the best rei ults for a 
plant transmitting the whole power toa long distance. 

2. The bigh pressure continuous current system is very suitable 
for certain cases as worked out at Genoa. 

3. The two-pbase alternating current is to be preferred over the 
oe in many cases, and especially where an earth return can 

use 

4. The horizontal shaft for turbine and dynamo which is so much 
in vogue, might well be replaced by a vertical shaft, as at Niagars, 
Rheinfelden, and other places. 

I should like to mention other matters, but do not consider the 
time opportune. Some, no doubt, will be spoken of during the dis- 
cussion, and apy remarks from others who have had experience of 
these matters will be of value. Most of whet bas been said in this 
psper bas reference primarily to cases wbere water-poweris used, and 
generally to countries where bsre overbead conductors are permitted. 
But generally the same considerations have a bearing spon cases 
where the prr is generated by steam and where the cables are 
underground, although the distinctive characters of the two cases 
are very marked. With insulated cables the cost of iasulation takes 
away from the superiority of two over three phases except, perhaps, 
when а common return is us: d. The same cause acts against the use 
of aluminium in place of copper underground. Again, iu cases of 
8 power at the coal pits, the transmission line generally 

comes also a distribation line, and militates against the use of 
known methods for increasing the power factor. But the most im- 
portant difference between an underground and an overbead trans- 
mission must be noticed, viz , that induction in one case, and capacity 
in the other, is the trouble that demands the most careful attention. 

It has been my desire in this paper to disclaim all idea of teaching 
the members of this Institution anything about their profession. This 
is not a class room. The object of this paper is only to put down a 
few of the ideas about electric transmission that have occurred to 
me in practice during the last 10 years, and which seem to be the 
most important at this date to draw attenticn to, and to sek other 
men of experience in this work to tell us some cf the results that 
they have obtained. 


THE OALCULATION OF DISTRIBUTING SYSTEMS OF 
ELEOTRIO TRACTION UNDER BRITISH CONDITIONS. 


Ву H. М. Sayers, Associate Member. 
(Paper read May 3rd, 1900.) 


(Continued from page 853 ) 


Assuma that the track is single and laid with 9010, rails, or 180 Ibo. 
rail per yard of track. Assuming the resistance of the rail to be 
11 times that of copper of equal section, and that joints add 5 per 
cens. to that resistance, а mile of bonded track will have a resistance 
of 0289 w. The interesting paper read by Mr. Parsball before the 
Iostitotion on April 28:h, 1898, will be familiar to all interested in 
dis qution, as it shows by examples how the chemical eomposition 
of rails, kind of bonding, and number of joints per mile has to be 
taken into scoount. Naturally the mechanical use of the rails takes 
precedence of their electrical fanotionr, and hence the electrical 
engineer has to be thankful for what he can get. The resistance of 
the return as laid is usually lower than that of the rails alone, some 
conduction being afforded by the earth. The amount of this varies 
Very much. Mr. Parshall bas found an instance in which only two- 
thirds of the current returned by the rails. Weather affects it. In 
um case within the writer's knowledge wet weather reduced the 
Voltage drop, and also the stray current, evidently increasing the 
nige Ot the non-metallic parts of the track. 
id at as this earth shunting of the rails cannot be foretold, the 
15 Course im to take the resistance of the uninsulated return as 
at of the mils alone. To allow for possible increase of service, 
cale Rusy days, and bunching of cars, the limit 
ulated ora should be, say, 5 volts, not the whole 7 volts 
in he Board of e regulations. The integrated 


5 
Product of am Jperes into miles to give tbis drop will thus be 628 = 


173 ampere miles, Mr. Trotter's paper of April, 1898, gives a neat 
diti simple gren. pbic method for showing the drop under given con- 
iners It emm be easily applied along any section of line with a 
mri ervioe>, For such а case as that under consideration, with 
tied S eri along different sections and junctions, an aríthme- 
follo Process Sezems a little, zimpler. The aritbmetical process is as 
we :—Btat Ging from the station, sum the product of amperes into 
until this product equals the constant corresponding to the 


limiting drop—e g., 173 for the case here assumed. It is at once clear 
ee Пош ош beyond this point has to return by track 
ere. 

From this point start the integration afresh, and go on until the 
constant is again reached. At this second point the rails should be 
at earth potential. Reoommence the summation from this second 
point and go on again to the constant. Then all the current due to 
cars between the first and third points should return to the station 
by a track feeder connected at the second point, and so on ia sucoes- 
siop, the even points marking feeder conrections kept at earth poten- 
tial, the odd points marking points of maximum D P. above earth in 
the rail. Thie calculation applies equally to feeding points in 
transforming systems, so far as such ts depend upon the drop in 
the return. It will be clear that the direction of the current must 
be from odd points to even points. When the terminus of a ronte 
does not correspond with an odd-numbered point, integrate the 
ampere miles from the last odd point forwards, and from the terminus 
backwards, and the point on the line where these sums are equal is 
the last feeding point, the potential of which may bs above that of 
the earth by the amount corresponding to the defect in the am 
miles from the constant. This means, of course, a little lighter 
feeder, but the difference is usually insignificant as regards economy. 

Obviously, the calculations above described will only give correct 
results for the distribution of traffic and current assumed. Sach as- 
sumptions can only approximate to average working conditions, and 
it is only prudent to allow a coneiderable margin on the upper side 
in assuming the traffic, for growth and other obvious possibilities. 
Again, the feeding points so found may not be the best practically. 

It would be better, for example, to feed the track at a junction, 
connecting the feeder to all the diverging roads, tban at a near point 
indicated by calculation, which should result in exc ssive current 
density in the rails of one road. Such excessive density may 
dam rails and possibly cause local damage to pipes near by. Tho 
best ity of current for track feeders is determined чым for 
trolley feeders, giv’ng the wasted watts their proper rate as ted 
watts.” Unboosted track feeders are of no commercial value, as Mr. 
Parshall distinctly showed in the paper before referred to. In our 
examole, the density for boosted feeders has already been shown to 
be 306 per rquare inch, giving a drop of 1375 volts per mile run. 
From these figures the feeder sections and losses, and 813 28 of 
boosters, can be readily applied to suit the feeding points found in 
the manner above explained. The detailed calculation for track 
feeders is given in Appendix No. 4, and all track feeders needed on 
и system are shown іп diagram В. The list of them is as 
ollows :— | 


| Sec- TE 
No. Route. Heng. Current 151 Tons | Value, Drop. Pere 
А „„ , A 
| | 
1| T Ewards | 297 | 120 | 89 105 , £1,585 | 416 | 5,000 
2| T Wwards . 400 | 973 823 | 4877 | 6024 11,000 
8 T to J | 2:15 127:5 , 415 8:1 | 1,223 | 324 . 4,200 
9:13 | \ 509 | £7,685 . 25.200 


Boosters to a total capacity of, say, 36 Kw. would be needed, costing, 
say, £15 per xw. or £540. Annual charges at 15 per cent. on these 
amount to £81. As before the interest on the mains is rather loss 
than the cost of power, the assistance of the rails coming in to reduce 
it. We then get on the track side :— 


Loss in feeders, 26 2 Kw., worth annually  ... .. £600 
Interest on cables, 7 per cent. on £7,68 i .. 688 
Obarges on boosters eve eee ES - n 81 

Total [EJ eee £1,219 


оов this to the cost on trolley side, £1,291, we get а total of 
,510. 

This equals 266d. per unit delivered to the cars, makiog its cost 
there 1 016d. ; and the total annual generating and distribation costs, 
as far as here considered, £9,936. 

There will be 25 645 miles of cable laid in 12:025 miles of trenching, 
weighing 104:15 tons, to the value of £15,853 in addition to the coet 
of laying them. Boosters will cost £740. 


"Ютлавлм O.—Low Tanston, Two BrATIONS. 


Trolley feeders — — — Track feeders .. . . . 
Limits as in Diagram B. 


The electrical efficiency of the whole system will be abcut 


427 6 _ 96 per cent. or a trifle higher. These figures show very 


499 
strongly that a single low-tension station for this system is very ex. 
pensive in the first cost of distribution plant, cables alone costing £33 
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кү. capacity. The regalation as to potential drop in rails puts 
есі У. out of court as soon as the distances and traffic exceed 
certain moderate figures. It seems, however, that a modification in 
track construction, usirg continuous girder supports under the rails 
and dispensing with concrete and setts between them, should be a 
logical consequence of electrical trection, and that the corductivily of 
the track might thus be largely increased and bonding made much more 
permanent witk out much increase in construction cost. The difficulty 
now (xpetier ced at the joints of tram raile should disappear, and the 
life of the road be greatly increased. For ekcctric traction purposes 
the granite between tke rails is entirely unnecessary. Municipal 
tramway engineers might give this a trial; companies cannot do so in 
the present state of the law. 

Tte firet alternative to this costly single-station system is the 
provision of a second generating station (Diagram C), still using low- 
tension plant distribution, and retaining т as one station, as the plan 
indicates that т is fairly well placed for the eastern part of the system. 
The junction 1 appears to be a good position, consequently the second 
ststicn is assumed to be at that point. The arrangements east of T 
will remain unaltered. On the went, the two stations ought to supply 
power up to equidistant points measured along the tracks. The 
cross-ccuntry conductor TJ will not be needed, end though useful for 
enabling one station to assist the other in case of breakdown (a 
valuable advantage of multiplicity of stations), it will not be farther 
considered here. 

The equidistant point on the route T D O 1 із 1 mile west of D, 
and on the route 1 p71 it is 168 miles south of р. The western 
station 1 will then supply all the cars between o and p and two out of 
the five between p and J; its load will then be 24 cars or 360 amperes, 
leaving T to provide for 33 cars or 495 amperes. The cost of gerer- 
ating and the most economical current deniity are taken at the same 
figures as for the single station. 

T has to supply westward the current for 14 cars, or 210 amperes as 
follows :— 


60 amperes for branch x м, avers ge distance 1 n miles. 
1 


10 ” " TD, " T 7 » 
» » OD, p» „ 320 „ 


The two cars on branch F р are taken as before, as supplied vid v. 

At the voltage drop of 15:8 per mile the total watts lost come to 
5,5С0. Hast of T they are as before, 8,250 unboosted, 720 boosted. 1 
has to supply 360 amperes as follows :— 


30 amperes to branch D 7, average distance 33 miles: 
45 | 


T " IJ, n " l4 , 
30 1 " JK, ” n 39 „ 
15 Т " J, n ” 38 „ 
90 н Т ср, » T 16 „ 
30 " " CP, " " 8 „ 
30 » » ICB, " » 135 „ 
45 ” » IBC, " ” T 5 
45 1 ” 4 B, н T 21 „ 


The total watts lost come to 10,602. No provision is made in this 
for boosting, as only a little current is carried beyond the 50-vclt 
drop limit, and under the circumstances that drop is unlikely to be 
exceeded in actual work. 


The copper sections, weights, and values neeced will be as 
' follows :— 


DrakcT ЁвЕрЕВВ8. 


Line: Length, Amperes, Bection Cu. 


miles. mean. sq. in, | Tons, Cu. Value, 
tp шырым : — — а 
TF 9 1575 531 4835 £655 
FG 125 120 342 3856 538 
TE '85 203 579 184 278 
ED 2 00 98 277 502 758 
IB 11 75 213 | 213 323 
Io 9 142 404 | 8 30 493 
IJ 28 98 277 701 1.058 
ср 165 45 129 193 292 
10 95 | 9914 | 44400 
| , | 
== н ыы ³ð A A ОНОР 
Boosrep. 
то oe 14 75 ecc 45 eee 194 eee 463 £699 
Total 33 77 tons, value £5,099, 
The cost of distribution on tbe trolley side is thus :— 
Loss in direct feeders, 24:37 xw., worth annually ... £411 
Loss in boosted feeders, 72 xw., worth annually ... 16 
Annual charge on boosters уу oe ir wea 6 
Interest on direct feeders, 7 per cant. £4,400 .. 2308 
Interest on boosted feeders, 7 per cent, £699 ii 49 
` Total 660 - [247 ee 009 £796 
This works out per unit delivered to the cars EE ШИ 0 81d 
2,340,000 E 


or total 831d., disregarding losses in returns. 
The track feeder east of т remains, as before, and that west of T 
mast tap the rails at D and carry 120 amperes, have a section of :391 
square iach with a drop of 3555 volts, needing a booster of 4 260 
watts, From І one feeder to 3 carrying 43 amperes section :140 
Square inch, drop 422 volts, will require a booster for 2,600 watts. 
No ater be needed, vee a er addition to the service and 
e line ween A and D wculd call fora . 

The track feeders are then as follows:— кырны 


Line. | Miles. : Amps. | е | Tons Cu. Value. | Drop. | aat 
elei NM RERUM 

v E'ward | 297 | 120 | 39 | 105 | £1,585 | 41:6! 5000 

T W'ward: | 235 | 120 | -39 833 | 1,258 | 355 | 4,260 

IS 1 ..| 2:8 4g | 14 | 3:55 536 | 422 1.815 

11.073 


812 | 22 33 | 29,379 
| 


| | | 


Boosters to a capacity of, say, 18 Kw. will be needed, costing £270. 
The cost of distribution on track side will thus be: 
Loss in feeders, 11 075 xw., worth annually... 
Interest on cables, 7 per cent. on £3,379 O 
Obarges on boosters, 15 per cent. oa £270 eas 41 


è 


£539 

and the total cost of distribution :— mE 
Trolley eide ... v n ies wus .. £798 
Track side eee ese * eee Фо 5 Фое eee 529 
£1,325 


equal to ‘185d. per unit, or a total of 8854, The cs cost с the 
cables will be £8,478, their length 22 87 miles, laid in 13 85 miles of 
trenching, and the cost of boosters £310. 

The cost of the cables amount to £18 per Kw. full load output, and 
the ı ficiency about Р 


4 
468 ^ 91:5 per cent. 


The annual costs of generation and distribution as above qmalifed 
will be £8,761, or £1,185 less than with the single station, and tis eum 
is the margin out of which the extra working and capital charges dus 
to the use of a second station have to be met. Unless such extra 
charges exceed the saving in distribution, the two-station system vill 
be the more economical. A sound kaow of the local conditions 
should enable a fair estimate to be made, but it is not susceptible of 
calculation on general principles. The incidental advantages of tke 
multiple-station system should be carefully considered in each cae, 
and if the calculable operating coste are about equal, those advantages 
should tarn the scale in its favour. 


(To be continued.) 


THE INSTITUTION OF JUNIOR ENGINEERS. 


Ata meeting of the Institution of Janior Engineers, held at the 
Westminster Palace Hotel on Friday, May 18th, the vice-chairman, 
Mr. E. A. Berry presiding, a paper was read by Mr. Charies 
Н. E. Rush and Mr. Basil Н. Joy, entitled “A Short Review of the 
Motor Oar Industry, Past and Present.” The authors pointed oat 
that the shortness of time at their disposal fcr the reading of a paper 
obliged them to confine themselves to a description of oil-driven 
vebicles only, other systems being only bri: fly alluded to. 

The enormous advantages to be gained by using motor instead of 
. тта зара: об as ата » 83 Economy in 
working; crease sibilitics speed; (3) Greater safety; 
(4) Infinitely greater тай of action; (5) Humanity ; (6) Economy 
in road repairs; (7) Cleanliness in streets; (8) Increased volume of 
trade; (9) Fewer unemployed. It was shown how restrictive legiels- 
tion had hampered progress in the industry under consideration 


The action and construction of the Daimler motor were then 
described in great detail, together with its application to a motor 
vehicle, illustrated by diagrams and an t full siz; section 
model of a motor and gear box lent by the Daimler Company. The 
method of governing was referred to, and its com tions pcinted 
out; a new and very simple form was illustrated, in which the work- 
ing parts are reduced to one, and it was stated that it had given great 
satisfaction on a car which had run some 300 miles. 

The De Dion and Ber s motors were then described, and the com- 
plicated reversing arrangement of the latter fully treated. The 
question of ignition was next dealt witb, and the three methods, 
tube, electric, and magneto-electric being fally described, preference 
was given to the first named, as giving on the whole the least trouble 
The various methods which can be employed for tranamitting tbe 
power from the motor to the counters and the different device 
by which is overcome the difficulty of obtaining variátions cf speed 
in a motor vebicle, fitted with a mctor in which the speed is not 
variable, were described. 

It was shown that the question of steering was not quite such ап 
easy matter as might appear at first sight, but difficulties had bem 
overcome by the Ackermann, and again by the more geometrically 
perfect Davies gears; other forms were briefly referred to, together 
with various methods of ; 

Вргау and surface carburretters were then described and compared 
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preference being shown for the former, as requiring less adjustment 
of the mixture when running. The importance of an e ficient method 
of keeping the cylinder heads cool was touched upon, and the 
Cannetatt-Daimler cooler, which it was mentioned was very much on 
tke lines of a marine condenser, was described as bsiog about the 
mos? efficient now on the market, the evaporation being practically 
nil ; ita weight and cost, however, were great. It was noted that 
24— ne is stccessfally adopted for small powered motors up to 
H P. 

The disadvantages, amounting almost to dangers, of the ordinary 
band-brake were referrad to, and illustrated by experiences on the 
recent 1,0C0-mile trial, in which they failed to held vehicles from 
running backward down hill, and it wes suggested that the expansion 
or internal band-brake would meet this objection. The desirability 
of pneumatic tyres for motor vehicles was urged, and a brief referenc. 
made to the various forms of wheels used on such vehicles. 

The authors concluded by sta*ing that they had only been able to 
touch upon a few of the better known forms of vehicles now on the 
market, bat that there were many otbers which might be considered 
equally as good, though not so well known. | 

By wav of sn appendix, some quotations were made from a paper 
read by Prof. H. 8. Hele-Bhaw, Hon. M. Inst. J. E., before the Institu- 
tion of Mechanical Engineers, on the same subject, and the conclu- 
sions to be drawn from the recent 1,000-mile trial organised by the 
Automobile Olub were tabulated, showing that the English бир. 
Daimler cars are fully equal to the French 6-н р. Panhard cars; that 
the French pneumatic tyres are better than the English; that even 
small 3-н.р. voiturettes can be depended upon to do such long 
distancea as 1,000 miles; that the dangers prophesicd for running a 
large number of vehic las at bigh в on the public roads ba ve 
proved to be non-existent, owing to the wonderful control under which 
they are at all times; that the 12 miles sn hour legal limit is unneces- 
sarily low ; it is not adhered to, and no evil results have accrued. 

An animated discussion ensued, in which Messrs. P. Marshall, 
Loftus Perkins, A. Tingle, G. O. АШорћаю, L Е. Awde, B. Boulding, 
A. О. Kent, G. Gentry, A. К. Smith, E. Shrapnell-Smith, W. J. 
Tennant, and E. A. Berry took part, and the meeting closed with a 
special announcement of the Summer Meeting of the Iustituticn to 
Newcastle-on-Tyne, Avgust 11th to 18th. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, &c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


Bern THOMAS asks: Are the owners of a vessel liable for damage 
done to submarine cibles by a dragging anchor, when the vessel is 
within the three mile limit? 

„It was decided in 1854 that the alien owners of a ship sailing 
upon the high seas beyond the tbree mile limit from shore, from 
which an anchor was dropped, and injared a telegraph cable, were 
lisble to the owners of the cable for negligence and the coneequent 
ir jury (Babmarine Telegraph Company v. Dickson, 1861, 15 C. B. N. B. 
759). It seems that the Oourt will presume tbat the masters of ships 
are aware of the existence and situation of submarine cables, and 
that a duty was thereby cast upon all such masters of ships so as to 

their vessels во carefully and skilfally as to avoid (if possible 
in the exercise of reasonable precaution) injuring these cables. 

The right of action does not appear to be confined to the three 
mile limit. In 1870 the Admiralty Court held that it had jarisdic- 
tion to entertain any action instituted by the owners of a telegraph 
cable against; a ship whose crew damagad the cable in the attempt to 
free an anchor entangled therewith, and thereby caused injury which, 
by the exerrzise of proper nautical skill, might have been avoided. 
The Clara X Allam (1870 L. R. 3 Ad. and Ко. 161) 


TEST WITH SUPERHEATED STEAM. 


2 PAPER has been presented to the American Society of Mechanical 
ogineers cocmcerning а small pumping engine by Simpeons, of 
London, at tlhe St. Albans Water Works. The engine is a duplex 

“triple expansion, with six cylinders arranged in two 
tandems. Steam jackets are on the cylinder sides only, with boiler 
Pressure steanra. The cylinders are respectively 12 inches, 18 inches, 
and 29 inches by 18 inches stroke; the water plungers being 14 inches 


бите, and the surface condenser is in the course of the main 
very. | 


is superheaters are of the Schwoerer type placed in the down- 
а of the Lancashire boilers, and they expose 60 square feet in 
the boiler. The umps draw from closed tubular wells bored into 
: chalk, which here rises to the surface. The amount of water 
eed was evidently about 1,400 gallons per minute, and presumably 
An head wras measured by a pressure gauge, as the water level 

* wells comld not be measured, these being connected directly to 


the suction pipes. We know, however, that these wells yield most 
copiously. 

As cvery one of the five tests were practically under eqaal conditions 
as to load the results are fairly comparative, and show about 93 pec 
cent. mechanical efficiency, and the conclusions drawn from the results 
are that with about 125" of saperheat, the economy is about 16 per 
cent., the steam pressure being about 87 lbs. per square inch. 

Nearly 30° more were added iathe superheater and lost b.fore the 
engine was reached, this loss, by the way, appearing to offer a ready 
solution of the problem of finding the heat losses from steam pipe: 
а far easier way than measuring the condensation. 

The foot-pounds of duty рег B T.U. were found to be 91°20 with 
superheated steam in cylinders and jackets, 89 12 with suparhea', 
but the jickets open to atmosphere, 89:56 with superheated steam in 


, cylinders and jackets, bat with a 14 inch pipe open batween th» two 


intermediate exhausts, 84:53 with saturated steam throughout, and 
82 C6 the same, but with the cross exhaust pipe open. 

Steam jacketing throughout only saved 4 per cent. of the fuel. The 
cross X haust pipe helps the engine, but costs 5 per cent. of steam. 
Allowing 2 per cent. for slip and leakage, the engine will perform 
96,000,000 foot-pounds per million B.T. units, an effective horse- power 
for 18 3 102. of steam per hour. These are good results for eo simple 
а form of engin». 


THE COST OF LIGHTING BY PRIVATE 
INSTALLATIONS v. PUBLIC SUPPLY COM- 
PANIES. 


IN a recent issue of our contemporary, the Zngineer, this 
subject was dealt with in an interesting article iu which a 
table was given of the relative cost of the electric light for 
an installation of 50 and of 100 16-с.р. 60-watt lamps when 
the current is obtained from the supply mains at prices vary- 
ing from 2d. to 7d. per Board of Trade unit, and the cost 
when obtained by a generating plant, the prime source of 
energy being steam, gas, oil and water, with and without 
storage. 

The conditions assumed are, that the plant is sup to 
run 1,800 hours per year, and for simplicity the whole of the 
lamps are taken to be alight for this period. Coal is put at 
202. per ton, including cartage, and the consumption of fuel 
ia assumed as 5 lbs. of coal per B. H. P.-hour in the smaller 
plant and 44 Ibs. in the larger. The consumption of gas is 
taken to be 22 cubic feet per B. H. P.-hour for the smaller 
plant and 20 cubic feet for the larger. The oil engines are 
allowed 1] lbs. of oil at 6d. per gallon per h H P.-hour. 
The engines аге of 5 and 10 н.р. respectively, and are 
assumed to have a mechanical efficiency of 80 per cent. 
Nothing is said as to the efficiency of the turbine, but 
apparently the cost of water is taken to be equivalent to the 
interest upon the outlay in making the water-ways and tail- 
race, which is assumed as equivalent to the cost of the 
turbine itself. 

The accumulators are of sufficient capacity to ke»p 50 
lamps alight for a period of three to four hours, and the 
cost of oil, waste and stores is put at 4d. per unit generated, 

From the conditions of running above stated, it would 
appear that the units generated must be equal to 


50 lamps x 60 watts x 1,800 honra 
1,000 

= 5,400 units in the cage of the plants which are running 
without accumulators. In the case where storage is pro- 
vided, the units generated for a given lamp output must, of 
course, be higher. The amount of energy generated over 
and above lamp requirements will depend upon the extent to 
which the accumulator is used as a pure storage of energy, 
or as an equaliser, and also upon the amount of “ gassing ” 
which the intelligent labourer (to be referred to later) may 
think requisite and necessary for the good of the accamu- 
lator. The extra power generated would, however, be 20 per 
cent. at a moderate computation, but no allowance has been 
made for this in the cost of fuel, the same figare having 
been inserted in the table in each case. 

The cost of oil, waste, and stores is fixed at rather a low 
rate. It would, in all probability, exceed 33. per week in the 
саве of these small instailations, as the character of the attend - 
ance allowed for is not such as to ensare a high degree of 
economy. It is stated that in the calculation of charges for 
attendance it has been assumed “ that an intelligent labourer 
at 253. per week would be quite capable of attending to a 
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small steam plant, while a smart lad at 158. would soon learn 
to look after an installation using a gas or oil engine 
For attending to the accumulators an extra shilling or two in 
wages per week has been allowed.” 

Much is heard of the intelligent labourer ” who looks 
after an electric lighting plant to the complete satisfaction of 
those who advocate private installations instead of the use of 
the public supply main, but we must confess to a feeling of 
scepticism as to the general existence of latent engineering 
talent among labourers, intelligent or otherwise, particularly 
in towns. 


It is unreasonable to expect any machinery to do work 
economically without a certain amount of skilled supervision, 


and this the “ intelligent labourer” is not competent to give. 
As long as the machinery is new and things are going right, 
no difficulty is experienced, but the intelligence of the 
labourer cannot be We aaa to be equal to recognising signs of 
incipient trouble, and when a breakdown occurs, the intelli- 
geno» usually vanishes. Recently we happened upon an 
insta'lation in the country which had been for three days 
under the charge of the “ intelligent labourer.” He admitted 
that he knew nothing about it, but said he had done as he 
was told. He had been told to shift the brushes about if 
there was sparking until a non-sparking position was reached, 
but he either had not been told that the brashes should lie 
at opposite ends of a diameter, or he had forgotten it. He 
appeared to have spent the greater part of his time in shifting 
the brushes (one of which the writer found had a lead of 
three sections compared to the other) withont discovering the 
coveted position, The state of that commutator may be 
imagined. Such repairs as these are, of course, not 
taken into account in the table given in the article in 
question. 

. The allowance for depreciation of accumulators which are 
left in charge of the intelligent labourer is certainly too small 
when put at 10 per cent. It is doubtful whether any manu- 
facturer would care to undertake their maintenance in these 
circumstances at anything approaching this figure. 

The figures in the tables are no doubt arithmetically 
correct, but the conclusions drawn from them by the 
writer of the article are not necessarily so. For instance, 
although the figures may show clearly enough that electric 
energy can be generated even for so small a number of 
16 c.P. lamps as 50—on the 90,000 lamp-hour per annum 
basis—at a leas cost than 7d. per Board of Trade unit, we do 
not think that any consulting engineer who has a conscience 
would recommend a client to put in a private electric gene- 
rating plant for 50 lamps when the public supply company's 
main passes his door; nor can we think thateven if the aforesaid 
olient fell into the hands of one of those electrical advisers 
who see a field for the profitable introduction of electric 
plant" in every instance, it would ba easy to persuade 
any client possessing even а modicum of common sense to 
have engines, and dynamos, and acoumulators, with an 
intelligent labourer thrown in, when he can get his current 
straight from the supply main. 

The conclusions in our contemporary's article refer to 50 and 
100-lamp installations, as if the figuresin the table might be 
taken, in practice, to apply to such installations, but this is 
misleading in that the assumptions upon which the figures 
are calculated are avowedly that all the lamps burn 1,800 
hours per annum. Such a condition of things is altogether 
exceptional, in fact, we doubt if a single instance could be 
found of a private installation working under these con- 
ditions. The experience gained in every-day work extend- 
ing over years points to 13 or 14 units per 8 C.P. lamp 
installed as a fair representative consumption annum, 
whereas in the examples discussed in the article the yearly 
consumption per 8-candle lamp would be 54 and 108 
unita respectively. On the basis of actual experience 
иш the table should refer to installations of 200 and 400 


ps. 
We are quite sure that this point has inadvertently been 
left out of consideration by our contemporary, who, with 


laudable anxiety to formulate a simple basis of comparison, - 


has forgotten the erroneous conclusion to which a comparison 
of the figures arrived at might lead. 

In the case of installations of 50 and 100 lampe, where in 
general the number of burning hours would be found to be 
one-quarter of the number assumed, the first cost of plant 
and erection, annual cost of attendance, and interest and 


depreciation would be the same, while the only item thu 
would be diminished to any extent would be the oot d 
fuel, and only in the case of the oil and gas engine would 
this be in any way proportional to the reduction in th 
output. Turbines may be left out of account in the com- 
parison, at least, in England. If, then, the table is to apply 
to installations of 50 and 100 60-watt lamps, the figures in tbe 
column relating to the total annual cost of production from 
generating plants should be decreased by a proportionate 
amount for saving in fuel and oil, waste and stores, wheres 
the annual cost of current from the supply mains would be 
exactly proportional to the reduction in the quantity usd 
(on the system of charge assumed in the article). 

In the following table the comparative figures arrived si 
by the Engineer and the figures as corrected for practical 
work are placed in parallel columns :— 


COMPARATIVE ANNUAL COST OF CURRENT FOR INSTALL: 
TION OF 50 AND 100 60-WaTT Lamps. 


| 
The Engincer’s figures, assum- | Corrected for usual burning 
ing consumption of 54 units | bours at 14 units per equivalent 
per 8-с.р. lamp i stalled. of 8-c.». lamp installed. 


50 lamps. 100 lamps. 50 lamps. 100 lamp. 
Stem. | 6117 5 0 2149 15 0 | 2104 5 0 219015 0 
Gas 95 9 9 128 5 0 74 9 9 90 5 0 
Oil 97 110 14411 0 75 11 0 97 11 0 


Electric supply, allowing £1 and £1 5з. respectively for meter rect. 


at2d.peronit; £46 0 0) £91 5 O £12 5 0 £2915 0 

„d. „ 67 10 0 196 5 0| 1717 6 35 0 0 

„4d. „ 91 0 0 181 5 0 23 10 0 46 5 0 

„6d. „ 136 0 0| 271 5 O 3515 0| 70 16 0 
| 


_——_—— m MM 


The figures, as altered to suit the conditions under which 
a 50-lamp installation would work in practice, need no 
comment. 

While we admire the pains taken in working out the figure 
contained in the table above referred to, and while on 
principles we admit that for a 10-H.P. plant steam is dearer 
than gas, and that water-power is cheaper than either, we 
are not кее to admit any of the conclusions arrived М 
as accurately representing the results which can be expeded 
from a 50 and 100-lamp installation respectively, nor can 
we endorse the statement that a gas engine can be 
in a corner of a cellar,” that is to say, we do not deny the 
рһувіоа! possibility of such a feat, provided the corner wer 
given three dimensions, but we do not think such 8 pt 
oeeding conducive to economy. 

No mention is made of the distance allowed between the 
water-power and the house lighted. Water-powers ge 
have an inconvenient habit of being located in some 
place a long way from the spot to be lighted, and in mos 
cases the cost of transmission would be a considerable im 
at the practicable E. M. F. for house lighting. If the wer 
power could be fixed in the corner of а cellar it would, d 
courge, simplify matters. 


MR. R. A. FESSENDEN ON THE DIMENSIONS 
OF р AND Ж. 


In a well-known paper read before the Physical 8006] 7 
1892, Mr. W. Williams worked out a method of testing 
reasonable probabilities of different theories of the ether 
considering the dimensions of the several eleotrioal quantites 
He reached the general conclusion that, of all 
systems, * only two give rise to dimensions whose 10 ун 
tions аге intelligible, natural, and connected 88 à "i 
which interpretations accord with the two rotational . 
of electro-magnetism which have been hitherto pot f E 
He did not propose any means of deciding between the 5 
The paper contained a closely reasoned statement of ga 
of dimensional formul that they represent the real 2 

of the quantities, so far as they depend upon mat 
and time, and not merely numerical relations betwee? , 
units; and also introduced systematically the герге 
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of vectors in different directions as being different physical 
quantities. This paper produced a distinct advance in the 
accepted views of the nature of hearts dimensions, though 
in books published since 1892 dimensional formulæ of 
the electric and magnetic units bave not generally been 
"ed D the forms given Lu gi oi M 
8 long paper printed in the Jan and Febru 

numbers of М Physical Review (Ameria), Mr. R. p 
Fessenden gives some further reasons supporting Mr. 
Williams' main conclusions, and proposes a mode of dis- 
oriminating between the two possible systems of units, and 
the two co nding theories of the ether, which were left 
by the sifting process. To effect this discrimination is an 
object of great interest and importance, and Mr. Feasenden’s 
work demands close attention. 

In one of the two of units to which both these 
writers reduce the possible area of choice specific inductive 
capacity, or E, has the dimensions of mass per unit volume, 
or density ; and » the 5 the inverse of » the 
pues y, has the dimensions of energy per unit volume. 

n the other system и has the dimensions of density, while & 
has the iuveree dimensions of energy per unit volume. 

" Tabulating these with the dimensions of F and m, the 
electric and magnetic forces respectively, we have :— 


SYSTEM 1. SYSTEM 2. 
д = МХЛ үу k = МІХ үят? 
p= y! p= vi 
= M} x Y! zT? = MX! yz! 
F = хт! F = MXIT? 
Н = MYT? Н = ҮТ! 


х being a vector in the direction of the electric displace- 
ment, ү of the magnetico displacement. 

Mr. Fessenden following the practice of all the older 
writers ignores the distinction between x, v, and z (although 
in another part of his essay it is clearly recognised), and 
writes the dimensions as follows :— 


SYSTEM 1. System 2. 
k = AML А = M ur 
u = MI LT p Mp? 
F = LT! F = ML? T? 
н = міт? Н = LT? 
It is then observed that in one system the dimensions of 


н are inverse to those of n, and in the other the dimensions 
of F are inverse to those of k, so that in one of the two 
s неде = the ether the ge force and the ge 
Bpecifio inductive capacity are physical quantities o 

the same essential kind, ahile аюсу to the other theory, 
the same observation holds of the magnetic permeability and 
the magnetic force. If, then, Mr. Fessenden argues, it сап 
be shown that one of these relations holds and not the other, 
one theory will be established and the other displaced; and if 
it can be shown that in any and every substance the inductive 
capacity is inversely 1 to the electric force, the 
second system would be supported ; while if, on the other 
hand, it cam be shown that in every substance the permeability 

inversely proprios to the magnetic force, the first 
system would hold. 

To quote his words:—“ Of k and p, the one which is a 
compliancy will be an inverse function of the corresponding 
тов, This is our touchstone, this relation. We know at 
once that the capacity of a condenser does not decrease when 
We increase the voltage on it, whilst we know that the per- 
meanoe of aa, magnetic cirouit does decrease when we increase 
the . It remains to be proven that the rate of 
this change is that called for by the equation.” 

That the ifo inductive capacity is not proportional to 
the force is obvious. In fact, in most substances it does not 
vaty the force at all. Prof. Fessenden decides 


Kennelly’s formula over a large range (H = 2 to H = 83), 


P 118 considered for iron to be real 
Plated in the definition of permeability, an 
» =œ а + bn, where » is the reluotivity. Similar 


relations between the permeability and the force were 
obtained from the results of other experimenters on steel, iron 
filings, iron amalgam, and a solution of ferric chloride. 

The establishment of a linear relation between » and H 
for several very different materials is as a satis- 
factory confirmation of the hypothesis that the dimensions 
of the two quantities are the same. This being so, the 
dimensions of b and of в are those of pure number. 

The argument is neither very clear nor very satisfactory. 
It is true, of course, that if observations of » and H are 
observations in different ways of one and the same effect, then 

measure obtained of » should ander all ciroumstances 
bear a definite numerical ratio to the measure obtained of H, 
and instrumental conditions might exhibit the linear relation 
between the two in the га form obtained by Mr. 
Fessenden. But if » and н (even if they have the ta ne 
physical dimensions) are not measures of one and the same 
thing, no linear relation will generally hold between them ; 
and on the other hand, if a linear relation is found to hold 
between two quantities, it does not follow that they have the 
same physical dimensions. As a simple example, consider 
Watt’s parallel motion. The angular movements of the two 
pivoted arms are quantities of the same kind and have the 
same dimensions, but they are not connected by any linear 
relation. On the other hand the area swept out by the 
motion of one of these arms is proportional to the angle 
through which it moves, 80 that the said area and angle are 
connected by a linear relation, although they are of different 
! dimensions. 

A reference to the mode in which the dimensions of other 
quantities have been ascertained shows that Mr. Fessenden'« 
line of чүш is very different from any ретш 
followed. To heat and kinetic energy are assigned the same 
dimensions, simply because one can be turned into the other. 
The quantities Q? K 1 and r? h, where о and р are electric 

and magnetic ров гстер are assigned dimen- 
sions M L° T^? simply because forces due to those quantities 
рош» effects on matter exactly similar to mechanical 
oroes. 
- While the mode of argument appears unsound, it seems 
that if it could be defended it would defeat its own object, It 
is intended to show that u^) and H have the same dimen- 
sions. But if they have the same dimensions, B has the 
quality of a pure number, while on the hypothesis that & haa 
the dimensions of density, B would have the dimensions 
XZY ?, So that if the argument is sound, even the last 
р theory of the ether left by the eliminating ргооевв 
ai 


So far as the present writer can see, the sort of considera- 
tions that Мт. Fessenden has employed do not assist us to 
decide between the two possible theories of the ether; but 
notwithstanding this his experimenta on the relations of 
н and и, the great quantity of information given under the 
head of corroborative evidence, and the ingenious proposal 
for rationalising the electrical equations make the paper one 
of exceptional value and interest. A debatable proposition 
is better calculated to make a paper interesting than one that 
is indisputable. Mr. Fessenden's proposals for rationalising 
the units have been discussed in a recent issue of this journal. 


W. A. P. 


THE PROTECTION OF INSULATED WIRES. 


By FREDK. BATHURST. 


ALTHOUGH I have followed up Mr. Sydaey F. Walker's 
article which has just appeared in the ELECTRICAL REVIEW, 
it seems to me tbat he leaves us in very much thet ame position 
as we were in before, He reviews and criticises the methods 
of wiring in commercial use, bat when many of his points are 
placed in comparison with one another, they are difficult to 
reconcile, and he does not seem willing to express his opinion 
positively. 

Amongst the good points on whioh he is positive and clear, 
and which are “things to be remem „ he points out 
that whilst the erection of wiring may be in the hands of 
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able trained men (or as likely not to be), the customer for 
whom the work is done does not usually claim any electrical 
knowledge whatever, and his main wish is to have the work 
done as cheaply as possible, even if in time he may find 
himself done also. 

Escaping the question of workmanship, and dealing more 
with permanence, Mr. Walker points out that the danger lies 
in the provision of wires whose insulation will deteriorate 
after a number of yearr, or which may be damaged either 
mechanically or chemically, and in placing these wires in 
such positions, or under such conditions, that serious trouble 
may arise when the insulation becomes weakened. The best 
protection is for the consumer to have his installation 
periodically tested, and arrange that the wires which ought 
to be т should be renewable with as little inconvenience 
as possible, | 

he * definite life" of ten years which Mr. Walker takes 
is open to qaestion both from wire makers and consumers, 
the one olaiming and the other demanding a much longer 
period ; but practically the length of life depends upon the 
particular conditions encountered and the quality of the pro- 
tecting medium which bas been installed to meet the con- 
ditions anticipated. | 

Coming, then, to the fact that concealed wiring is an 
increasing necessity, the casing system is dealt with and 
its weakness pointed out, concealed work being more liable to 
trouble than surface work, and the conclusion is arrived at, that 
whilst it shoold be creosoted or shellacked, it is at its best 
but a poor makeshift. 

‚ Mr. Walker points out that experience already shows that 
vulcanised rubber-covered wires, either in casing or in plain 
—that is, unlined—pipe, have failed in the presence of 
damp, and also that when vulcanised rubber-covered wires 
are laid in thin steel tubes made from rolled-up strip with a 
longitudinal joint “ more or less open, such wires would be 
subject to nearly the same influences as wires laid directly 
in plaster. When such conduits are plastered over, 
they would form channels for distributing water which 
penetrated anywhere over the system ; also that thin iron 
tubes, even when varnished or enamelled, quickly rust, 
becoming a network of “wire-ways,” in name only, rather 
than a permanent system of protecting tubes. The life of a 
wiring system of this kind depends mainly upon the thickness 
of the rubber and the pipe. 

Lead-covered wires are favourably touched upon, the main 
objection pointed out being the possibility of a puncture or a 
dm in the lead tube, causing early breakdown of the insu- 

tion. 

He concludes with reference to lined metal pipes (partiou- 
larly mentioning glass-lined pipes), and criticises such a 
syetem mainly on the score of its first cost. 

I am in accord with the foregoing statements, but I think 
that Mr. Walker is somewhat off the lines when he states that 
the committee adjudicating for the Society of Arta upon 
the prize essay offered in connection with the solution of the 
wiring problem decided that iron pipes lined with glass 
formed the best suggestion. 

The writer is under the impression that he (peace my rivals 
and competitors I) should have some information in this matter; 
and is unaware that a glass lining was specially commented 
проп, and would point out the physical imporsibility of 
o 


attempts have been made in this direction, but the practical 
success they have met with has been very limited. To-day 
tbe writer is able to say that the general experience gained 
with insulating lined tubes (using a fibrous bituminised 
material as their basis) have given full and complete satisfac- 
tion in every condition of installation. It is true that under 
the present two-wire principle of installation their cost can be 
criticised in comparison with the “cheap” competitors which 
their success has created. Such competitors prefer to blink 
the gas, water, and other tight requirements, suggested 
by a high authority as qualities theoretically necessary ; but 
experience is 5 proving tbat the more closely the 
conduit is able to offer all these qualities, the more admittedly 
perfect it proves in practice. Although these competitors 
admit the necessity of efficient mechanical protection for the 
enclosed wires, they seek to find inexpense in first cost of 
material and installation by adopting a thickness of material 
which a few years’ practical use will show is quite 


taining a glass of a sufficiently flexible nature that would 
allow the pipe to be handled and bent. It is true that 


insufficient. Farther, whilst laying stress upon the 
necessity of securing a smooth and even interior 
surface of conduit, the desideratum of “cheapness” haa over- 
weighed the consideration of good mechanical construction, 
and the construction adopted ean readily produce the very 
difficulties sought to be avoided. The suggestions 
that no joiners are required, and that the simplicity with 
which the junctions and connections are accomplished, has 
done away with all“ screwing and fitting,” does not form a 
good argument for the conclusion that consequently there 
can be no abrasion of the wires. “Fitting” necessarily 
means that a certain amount of labour is intentionally pro- 
vided to overcome this possibility of difficulty. Although 
sufficient “ mechanical protection ” is made the strong point 
by low-priced competitors, they themselves allow that the 
thickness of the metal should be such that the possibility of 
an accidental aro inside the conduit should not be able to 
burn out the pipe, but probably this point has to be admitted 
more from the view of the possibility which existe for direct 
competition with themselves by the production of a close- 
joint tube made from still thinner metal. strip than they at 
5 employ, and which it is open for any of the numerous 

irmingham firms producing close -joint bedstead tubes, 
to pes on the market. 

t is difficult to see the point of Mr. Walker's statement 
that as the pipe is only required to protect the wire from 
other things, and iteelf not to burn out in case the wire heata 
inside it, the longitudinal nies of the pipe is sétneces- 
sary,” when he admite that used in concealed work these 
thin metal tubes quickly oxidiee. Admitting that internal 
oxidation may arise from condensation, surely it is desirable 
to exclude the entrance of moisture from further external 
sources ? | 

When dealing with the insulation on the wires, Mr. 
Walker states that he haa “ а very objection to placing 
any conducting material on the outeide of the insulation, 
because of the danger that the insulator may be damaged 
in the process of putting on the outer conductor." It would 
appear then, that he might rather agree with the practice 
upheld by the advocates of insulating conduit, in which a 
strong and complete outer mechanical protection is кок, 
and under which the i ing material can be laid and 
installed without the same risk of being damaged. 

As Mr. Walker has evidently not had enough experience 
with insulating lined pipes to become convinced as to the 
extra mec and electrical protection such material 
offers over its rivals, the writer would be willing to ке 
for him, free of charge, a sufficient quantity to enable him 
to make practical tests as to the extent to which the insulating 
lining is unpierceable by a “short-circuit” arc, and how it 
serves to keep any prematurely faulty conductor permanently 
insulated Aim the ching tes 5 sheathing. His 
argument that everythi ill melt in the arc, is correct, 
viding the arc is steadily maintained in the дя 
position upon it for a certain time, the tendency of 
an arc occurring inside the tube is, however, to travel along 
the wires rather than to maintain a fixed position, in 
this way a fresh refractory and insulating surface is always 
presented towards it, but whatever may be the correct 
explanation, a practical test should prove the most con- 


vincin ent. 
Mr. W. er will be aware that with the recent gro 


water pipes, with, perhaps, serious resulta. He must have 


Mr. Walker puts it, in the process of obtaining pe Ca we 
in a few 
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CURRENT SPECIFICATIONS. 


XII —LEEDS BLEOTRIO LIGHTING. 


SUMMARY. 


Scope of Tender.—T wo 680-Kw. two-phase steam alterna- 
tors and one separate surface condensing plant capable of 
dealing with 2,000 1.H.P. engines. 

Type of Engines.— Vertical, triple, three-cylinder engines, 
enclosed type, to work either condensing or non-condensing, 

| fied.—Not to exceed 300 revolutions per minute. 

Steam Pressure available.—1925 Ibs. square inch at engine 
stop valve but suitable for working with 180 Ibs. square inch 
preesure. 

Emergency Load.—1,100 в.н.Р. for two hours when 
working condensing. 

Normal Load.—1,000 BHP. at normal speed and 125 
Ibs. square inch pressure when working condensing. 

Type of Alternator.—Stationary armature and revolving 
field magnets, both mounted on iron cores. 

Position of Alternator.—To be placed end-on to the engine 
with independent bearings. ` | 

Output of Alternator.— At normal speed to develop 630 


KW. at 2,100 volte as continuous load and 698 Kw. for two. 


hours at same voltage as emergency load. 

Periodicity of Circuit.—50 ~ per second. 

Temperature Rsse.—Measured thermometrically, not to 
exceed 60° F. after 12 hours’ continuous working at normal 
fall load. | 

Range of Regulation.—Not to exceed 6 per cent. between 
no load and fall load, with ре factor 1°0 or 20 per cent. 
under similar conditions wi wer factor 0°8. 

Voltage Variation.—The N variation between wind- 
ings when one fully loaded and the other open-circuited 
must not exceed 34 per cent. | 

- Fly-wheel Effect.—Not to be less than 1} foot-tons per 
E.H.P. at normal В of plant. 

Eæciter.— To be shunt wound and directly coupled to 
alternator. | 

Condensing Plant.—Surface type, with not less than 3,000 
equare feet cooling surface, and steam-driven air and circu- 
lating pumps. 

„9 tied Date of Completion.—12 months from date of 
order, 
Penalty for late Completion.—One-half per 
on contract sum for either steam alternators or condenser. 

Stipulations as to Wages paid to WorIcmen.—U nsatisfactory, 
see below. 

; Stipulations as to Removal of Foreman or Workmen —Satis- 
` Arbitration.—U nsatisfactory, tee below. 

Terms of P .—Satisfactory. 

Date for Receipt of Tenders.—May 28tb, 1900. 


There are several interesting features in this specification, 
Which has been prepared by Mr. H. Dickinson, A. M. I. O. E, 
M.. E.E., the electrical engineer to the Corporation. It 
marks a departure from previous practice, for whereas the 
existing plamt is wound to supply energy single-phase at 83 ~ 
per second, in future an attempt will be made to cultivate a 
mixed lighti ng and power load by means of two-phase 50 ~ 
Current. A Ithough Leeds is not the pioneer in this respect, 


the розї Фу of а large motor load will render the results 


of working Of great value. There promises in the future to 
f a8 great r-i between multiphase and direct currents 
uc ee варр@ у of mixed: lighting and power cironite, as in 

past exianted between the use of single-phase or direct 


currents for Aighti рогрова ошу. 
6 There ig li thle calling or special notice in the engine speci- 
ao several types would comply with the requirements, 
fall 10 regardis steam consumption, 26 lbs per Kw. -hour at 
i oad, when working condensing with presumably 125 lbs. 
sain inch steam pressure is asked for, under a bonus or 
T ty of £200 per 1 lb. of steam per Kw.-hour. 
enderers should, however, note that, contrary to usual 
coal they will be called upon to pay all coste, including 
titer erect ane oll for the tests to be carried out on site 
A stipulation to which exception should be taken gives the 


cent, per week’ 


urchaser power, at contractor's risk, to put the plant into 
beneficial use from the time of erection to the date of grant- 
ing the engineer’s certificate. — - 

It is specified that the alternator shall have revolving 
magnets and a stationary armature with iron cores to both, 
but we presume that any type of machine which complied 
with the regulation and paralleling requirements would prove 
acceptable. The temperature clause is slightly more strin- 
gent than usual, and the regulation requirements, especially 
under an induction load, are severe. We are glad to note 
that while nothing impossible is asked for, the standard of 
excellence required is such that to meet it machines fully equal 
to the high standard associated with British engineering 
work will be necessary. 

There is internal evidence that the general conditions 
have not been written by the same hand as the specification. 
They are in many respects open to the same objections we are 
80 often compelled to bring against Corporation specifications. 
For instance, the arbitration clause is limited. It states :— 

In case any dispute or difference whatsoever shall at any time or 
times hereafter arise or exist between the contractor and the Oorpora · 
tion touching their respective rights or obligations under the said 
contract, or the falfilment or non-falfilment thereof or incident 
thereto, other than such matters as are herein specifically directed to be 
referred to or decided by the engimeer as mentioned, such dispute or 
difference shall from time to time, at the instance or request of either 
party, be submitted to and decided by the arbitration of two 
arbitrators, one to be nominated by the contractor and the other by 
the Corporation, and the proceedings under and consequent upon the 
said last-mentioned reference shall be conducted, and any award or 
awards to be made thereunder shall be subject to and be governed, 
conducted, and affected by all the incidente, consequences, and effecta 
2 a gres to two arbitrators under the provisions of the Arbitra- 

on Aer, . 


When we come to carefully examine the rest of the 
general conditions we find that these reserved matters con- 
tain such essentials as :— | | : 


Should there bs any doubt or obscurity as to the meaning of an 
portion of these general conditions or of the specification, the con- 
tractor must set forth the particulars thereof, and submit them to the 
engineer, in order that such doubt or obscurity may be removed before 
the signing of the contract. 

Jf any question or difference shouid afterwards атіве as to the mean- 
ing of any dimensions, clause, word, sentence, or otherwise, in these 
general conditions, or in the specification, or on the plans, sections, 
or drawings referred to in or forming part of the contract, the engi- 
neer shall determine tt, and his decision shall be final. 


And referring to variations in the work ordered during 
the progress of the contract by the purchasers, we find 
that :— 


The difference of cost occasioned by any such alterations, amend- 
mente, omissions, or variations, shall be ascertained in accordance 
with the prices attached to the tender, and be added to or deducted from 
the contract price; and where the rates are not contained in the prices 
attached to the tender, the engineer shall determine the amount of such 
additions or deductions, and his decision shalt be accepted by the con- 
tractor as final. 


We are glad to notice that ia res to the preparation 
of drawings by tenderers some consideration is shown, for in 
many specifications the amount of drawing labour involved 
in the preparation of a tender is out of all proportion to its 


value. The clause here reads :— 
The tenderer must submit with his tender а general plan in out- 
line of all the plant incladed in his tender, drawn to as large a scale 


as is convenient. 

Detailed plans are not required at this stage, but if the tenderer 
wishes to call attention to any detail of construction, he is at 
liberty to submit a plan of same. 

This is the first time that in any of the specifications dealt 
with in this series we have had a complete set of so-called 
labour conditions. There have been clauses to which it has 
been our duty to call attention, but no specification we have 
examined has borne so clearly the mark of the so-called 
friend of labour. These are far from being ideal from the 
trade unionist point of view, and are not so extreme as some 
which bave come under our notice. Since, however, they 

ive power to the purchaser under certain conditiops to 

etermine the contract and recover damages by legal means, 
which power cannot be exercised in the case of foreign 
manufacturers, insistence upon these conditions ought to be 
held to disqualify foreign competitors, else British manu- 
facturers are placed at a distinot disadvantage. 

The clauses referred to read :— | т 
The contractor shall at all times during the continuance of this. 
contract abide by, perform, observe, fulfil, and keep all and singular 
the stirulations following, that is to say :— 
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(а) The contractor shall pay every workman employed by him, 
whether in or about the execution of this contract or otherwise, 
wages, and 8 for overtime respectively, at a rate not less than 
that in the district where the work or any part of it may 
be done, as the standard rate of wages in such workman’s trade. 

(b) The contractor shall observe and cause to be observed by each 
workman hours of labour not greater than the hours of labour—and 
also the conditions of labour— (other than any condition that union 
men only shall be employed), usually observed in the trade of such 
workman in such district. 

(c) The foregoing conditions shall not apply to any trade or trades 
during the existence of a general lock-out in such trade or trades. 
The Corporation shall be the sole judges as to whether such a general 
lock-out exists. 


on the part of the contractor herein contained. 

(е) The contractor shall. to the satisfaction of the Council, provide and 
keep proper books, in which shall be correctly and promptly entered from 
time to time the names of, the wages paid to, and the hours of labour 
observed by, all workmen employed by him, whether in or about the exe- 
cution of this contract or otherwise, and shali from time to time, when 
required by notice in writing under the hand of tbe town clerk, 
produce the ваше or any of them to him or the deputy town clerk, 
who shall be at liberty to inspect and take copies of or extracts there- 


. from. 

(Л) The contractor will, whenever re quired so to do by notice in writ- 
ing underthe hand of the town clerk, or deputy town clerk, attend him- 
self and procure the attendance of anyone employed by him before 
the Ocuncil or any committee thereof, to give such explanations and 


information with regard to the observance or non-observance of the 


stipulations herein contained as may be required of him or them, but 
it sball not be necessary for such Council or committee to require 
such attendance, explanations, or information before determining 
tbis contract if they decide to do so in the manner hereinafter 
mentioned. 

(g) In case of any breach by the contractor or by any person to whom 
this contract or any part thereof or interest therein may be transferred, 
assigned, or underlet, of any one or more of the stipulations in this 
clause contained, it shall be lawfal for the Council to determine this 
contract in the same manner and to the same extent as they have 
power to determine the same under Claure 21 in the events therein 
specified; and if this contract shall be determined under this pre- 


sent power, then all tbe provi-ions of that clause shall apply as if the 


contract had been determined under that clause. 
We feel sure that the time is fast coming when it 


will be necessary for tenderers to combine and refuse to 


assent to euch arbitrary conditions as these. If the above 
were rigidly enforced, there is hardly a manufecturer in this 
or any other country who would not be at the mercy of the 
Connoil, for whatever may be one’s own attitude towards 
their employ é:, it is a practical impossibility to pass on euch 
responsibility as the above to every manufacturer with whom 
one may have business relations. We know that it is often 


stated that clauses such as the above are not enforced, and 
that they were never intended to be operative, but if. 


во, they should not be inserted in the contract. I is a grave 
injustice to the honest tenderer, who makes a fair allowance for 
the risks in his tenders, and is thus placed at a disadvan 
against acompetitor who trades on the probability of the 
non-enforcements of the penalties. The only way to end the 
present somewhat anomalous condition of things in re 

to this class of risk is for combined action on the part of ail 
tenderers, and until this is done, no improvement or ulteration 
is likely to take place. 


a 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Ar the meeting of the Institution of Electrical Engineers, 
held at the Institution of Mechanical Engineers on the 
17th inst., the President, Prof. 8. P. Thompson, announced 
that the final stage had been reached in the absorption of the 
Northern Society of Electrical Engineers into the parent 
Institution, and the read a list of 66 names of 
additional members of the Institution provided by transfers 
from the now defunct Society. Prof. Thompson read a 
letter from Prof, Mascart relating to the Electrical Congress 
to жаш Paris, and зрух по of the ка Mrs 
inten prepare “reports " upon the па subjects 

whioh they were interested, or had special knowledge, to 


submit them as early as possible to the Special Committee of 
the Institution appointed to deal with the Paris Congrem, 
which will meet in August next. 

Mr. A. С. Eborall then read his paper on “ Alternating 
Current Induction Motors.” The paper itself is dealt with 
in another colamn. The discussion waa opened by Mr. M. B. 
Field, who thonght an apology for the paper quite uncalled 
for, as it was very valuable, and although many of the devices 
described were not new, they would probably be new to 
many of the members, while the paper contained а collection 
of information useful to manufacturers and users. The 
method of stator winding described by the anthor was in 
ing, but depended upon friction to hold the plates in 
position. The question of tooling was very important i 
connection with stators, but not so much go for rotors. The 
figures given in the “ Notes on Performance and Design” 
were also very interesting, and he suggested that figures 
relating to continuous current.motors should be added. He 
pointed out that the losses in a rotor were doubled in a 
single-phase field as com with a three-phase field. The 
starting of the Heyland motor was a radical departure. 
With the aid of the blackboard Mr. Field showed that the 
starting torque was proportional to the product of two fluxes, 
of getting a very large starting 


= 


the paper was not quite -clear in describing how Mr. Hey- 
land | provided the “certain windin 
altering the number of poles, and again 


engage the attention of engineers. He oriticised the use 
made in the paper of the term “self-indaction.” In the 
owe of a stationary transformer, the self-induction of a coil 
might be taken to be the number of lines of foroe in that 
coil; in the motor the running coil had a minimum leakage, 
while the starting ooil was bound to havea large leakage. 
He rather preferred to look at alternating current motors 
from a phyeical point of view. The flux densities in iron 
given in the paper seemed to be too high. It was not cus- 
tomary to go up to 10,000 or even 5,000, owing to the large 
logs, and, after all, an induction motor is only a transformer, 
so the induction density should be kept moderately low. 
The bugbear of manufacturers was the absence of a standard 
frequency and „It seemed that too much attention 
had been devoted to the stator windings, and for further 
improvement one would have to look to the rotor. The 
Heyland motor was, as far as the rotor was concerned, 
worked by the resistance idea of cutting down starting 
current, but putting in resistance into rotor coils only 


whole current, and the energy current, i.s., that in phase with 
the E. M. F. induced in the rotor coils, was also ` affected. 
What was wanted, if possible, was to wipe out the self- 
induction of the rotor coils. It was impossible to do 

by inserting non-inductive resistance ; he had attempted 


E.M.F. 

Prof. Ernest Wilson exhibited a diagram showing the 
curves of weight plotted against mass-factor for alternating 
к continuous current motors. oe 5 
the most interesting part of the pa t with starting 
devices, and particularly the Heyland motor. In а single 
phase induction motor whet was wanted was a field at right 
angles to the primary, and a good lag with respect to the 

ary. scd oh, ee a ohoker was that you 
wasted the field while getting a good lag. Mr. Heyland 
seemed to have taken some of the useful flax and allowed it 
to leak, thereby getting a leaking field ont of step. He 


Hj 


— —— a — — a! 
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found spperently it paid to take part of the field of the 
starting coil, making it leak and thereby getting the lag. 
In the comparison between single-phase and multiphase it 
has to be remembered in connection with speed regulation 
that the mcst convenient way is quite useless with single- 
phase. Ina single-phase motor one gets all the objection- 
able ¢ffects cf a multiphaser just doubled. Most of the 
attention of alternating current engineers was devoted to in- 
creasing the power factor. Prof. Wilson then referred to Mr. 
Steinmctz’s “remarkable resulta” obtained by using a con- 
Genser with a single-phase motor. If the starting coil was 
taken and connected to a condenser, quite surprising resulte 
were obtained, but the matter had not yet been made quite 
clear. By properly choosing the capacity, the condenser 
supplied the cross-current, and by this means the power 
factor had been raised to 100. It was perfectly true that no 
starting advantage was obtained, but a single-phacer had 
been run with a power factor of over 97 per cent, and as 
good as a polyphaser. 

Mr. Ferranti put it that the sting of the paper was in the 
** conclusion,” that pingle paeo supply was played out. If 
80, it was a great pity to take up the time of the meeting with 
the рарег, but he thought that single-phase systems were 
just commencing their phase of usefulness, ‘‘ poe you do 
it the right way.” He prophesied that in less than a year 
engineers will be planning a single-phase power supply which 
would be found ckeapest, most efficient, and generally moat 
satisfactory. Lifts and such like still require a satisfactory 
folatior, but he believed motors would toon be on the market 
with 90 per cent. efficiency and a power factor of nearly 
unity. He hoped that sooner than later a condenrer—at 
ре! commercially wanting—would be on the market. 

hatever improvements are mede in multiphase working, 
they will never be £0 gocd generally as low periodicity single- 
phase systems. | 

Mr. Esson regretted that the paper came ғо late in the 
session that it could not be properly discussed. He dealt 
with the question of tooling and former-wonnd coils, and 
regarded it as important to have motors which either гє- 
quircd ro repairs, or, if во, could be repaired with ease. After 
а few words on i quirrel- cage rotors and their performance, 
be referred to condensers, and wanted to know if they were 
yet made commercially ; the Stanley Company had catalogued 
condensers years 


ago. | 
Mr. Addenbrooke thcught it unfortunate that the question 


of single-phase ard three-phase should be raised agair, and 
asked if there were not advantages in the multiphase systems 
which outweighed the mere provision of a suitable singlc- 
e motor. That he considered the main point. Mr. Eustace 

humas objected to people classifying themselves as squirrel- 
cage or wound-rotor шеп: many firms were manofacturing 
both. Не gave many useful statistical data of what is bein 
done in America with motors, and figures of efficiency, spee 
regulation, &c. | 

Mr. Eborall, in his reply, told Mr. Field that the ше са 
of building rotors in his paper was intended for small motors, 
orsay up to30 HP. He reminded Mr. Langdon Davies 
that station engineers are becoming more and more particular 
about starting currents, and replied to those who had criticised 
his terms that he detested the term self-induction, and 
always regarded it as being magnetic leakage. He put it 
forward that in single-phase motors very much better results 
сап be obtained by forcing the flux density and large over- 
Icad capacity can be obtained. The fundamental points 
were shape of teeth and flax density in them. He thought 
Mr. Rhodes indicated а very great advance. As to con- 
densers one must have a mechanical apparatus : it can be as big 
asa house, and always liable to go wrong: liquid condengers 
were all right as motor starters, but little nse otherwise. He 
concluded by giving an interesting geometrical construction 
for finding stator current and power factor, to which 
attention should be devoted when the Journal is issued. 
The close of the discussion marked the end of the session 
1899-1900, which has oertainly not been behind those of 
previous years in interest or choice of subjects. 


Light Railways.—The Lig ht Railways Commissioners 
have submitted to the Board of for confirmation the Gateshead 
and District Light Railways Order. 


BULSTRODE AND OTHERS v. SAX & CO. 


No one can have read this case—a report of which appeared 
іп the ELECTRICAL REVIEW for Мау 18th—withont feeling 
that, although the verdict of the jury was undoubtedly u 
1ighteous one, the defendants to the action are nevertheless 
entitled to a certsia amount of sympathy. The plaintiffs, 
who were employed in an older company, bearing the title 
now assumed by the defendants, published a circular to the 
customers of the old firm to the following «ffect :—* The 
firm of Julius Sax & Co. having gone into liquidation, we, 
the undersigned, being the heads of the various departments, 
have formed onreelves into a syndicate to carry on the 
business of electrical engineers and electric light contractors 
.. „ . assisted by several of the late employés of the old company 
working on the lines of the old firm.” In answer to this the 
defendants published the libel oomplained of, insinuating 
that the plaintiffs had been discharged from the old firm by 
them—and that they had been discharged for incompetence. 
The defendants admitted and erdeavoured to jastify this 
libel, but the jury awarded the plaintiffs £250 damages. 
According to the summing up of the Lord Chief Justice, 
the plaintiffs had a perfect right to issue the circular which 
formed the red rag to the defendants. His Lordship also 
stated that the defendants overstepped the bounds of fair 
comment when they, in their turn, made the allegations for 
which they have had to pay the penalty—allegations which, 
as his Lordship pointed out, were untruthful and misleading. 
The first impulse of anyone placed in the position of the 
defendants would be to take a pen and write swiftly what 
he thought, ard we conceive that moat men who act upon the 
параме of ће moment would have taken the second step cf 
ublishing abroad their opinions of such conduct. As the 
aw stands at present it is an established principle that the 
gocd faith which exists between an employer and those in 
his employ renders it illegal, even in the absence of any 
stipulation to the contrary, for the persons employed to 
make use after the termination of the employment, of any 
materials or any information acquired by them while they 
were in that confidential relationship ; and the Court will 
grant an injanction to restrain such use, in addition to award- 
ing damage, and this in spite of the fact that the clerk or 
servant when employed entered into no covenant not to carry 
on business in opposition to his master. Upon this point the 
late Master of the Rolls eaid : “ What the defendant is not 
entitled to do is to make an unfair use in the carrying on of 
tuch a rival business of information acquired by him while 
he was acting as clerk to the plaintiff.” [See Lonis v. 
Smellie (1895) 78 L. T., 226. ] 


ABSTRACTS OF PUBLISHED 
SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Тномрвох 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1898. 
11,282. ‘improvements in electric check clook or alarm signal apparet H. 
Reich. Dated May 17th, 1898. A near anda distant electric bell are sounded 


with a variable interval between them. A wheel friction-tight on the hour-hand 
arbor can be turned by a ratchet-slide so as to set a hand upon the wheel to 
12 оп the dial. This wheel contains an inlaid ring bearing a lug which com- 
pletes the circuit of the first bell by making contact with an over-lying finger. 
The circuit of the second bell is made when the finger is lifted Into contact with 
а second finger, and the interval can be varied by the position given to a lever 
which is fulerumed, and supports the upper finger by a pin. A graduated cam 
is used to set the lever. The alarum is set as follows:—The friction-tight wheel 
is turned till the alarm sounds, and the inlaid ring is then locked by lifting the 
lever sufficiently to make a hook which it cariies enter a hole in the contact- 
lug. The wheel is turned again till the alarm-hand points to the time which is 
to elapse before the alarm is wanted. The lever is allowed to fall on the cam, 
and the wheel, now taking with it the inlaid ring, is turned a third time, until 
its hand is at 12 on the dial. 4 claims. 


brake-pulley is controlled by a cord attached at one end to a screw on an 
angular regulating lever,and at the other to & lever pivoted to the regulating 
lever and to а radius link. The regulating lever carries a core below a shunt 
solenoid; when the core is raised, the levers are moved so thet the cord allows 
the brake pulley to slip. A pin on the lever at the same time lifts a weighted 
lever which is pivoted to the lamp frame, and moves a latch; this engages a 
projection on the frame, and thus supports the weighted lever while the parts 
are in the feeding position. If the solenoid sliows sufficient movement of the 
levers in the opposite direction, a pin on the regulating lever disengages the 
latch from the frame, and the weighted lever actson the lever. The solenoid 
may move the parts until the lever makes contact with an insulated piece to cut 
out the lamp. 1 claim. | 

11,302. “improvements іп er connected with electrical switches.” ler. 
Dated May 18th, 1898. Relates to starting switches for motors in which the 
main switch is first closed and then the resistances cut out. On opening the 
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main switch all the resistances are thrown into the circuit. The contact arms 
of the switch are connected by a connecting rod with the spindle of a worm 
which gears with a wheel of the resistence switch. On making contact, the 
worm and wheel are thrown ipto gear, and the arm can be moved by turning & 
handle. On opening thecircuit, the rod pulls the worm out of gear, and the 
spring і рола ack the arm. In a modified arrangement the rotary arm is 
replaced by a sliding bar controlled by a screw working in а half nut. 1 claim. 


11,320. ‘improvements in electrical ignition apparatus for gas burners." R. J. 
Urquhart. Dated May 18tb, 1898. Lighting gas by electricity. By turning a 
plug of the gas cock, contact is made and broken between en of the apparatus 
either attached to, or formed on the plug, and a sliding pin mounted in an in- 
sulated support. This contact completes the circuit of an electrical sparking or 
incandescent gas ignition apparatusof known construction contained in a casing 
surrounding the burner tube. According to the provisional specificatior, the casing 
may be made of two paper or other cups into which molten paraffin or its 
equivalent is run to insulate the electrical apparatus. 1claim. 


11,416. Improved method of and apparatus for signalling or advertising by 
electricity." A. Ginisty and V. Metz. Dated May 19th, 1898. Relates to improve- 
ments on the apparatus described in Specification No. 1,017, a.D. 1898 for 
signalling or advertising by means of electric lamps. In the present invention, 
a circuit closer is provided for each sign to be shown. One terminal of each of 
the lamps on the signalling or advertising frame is connected to a contact, and 
the other terminals are connected respectively to corresponding contact strips, 
which, in conjunction with tbe contact plate on the armature of the electro- 
magnet, complete the circuit of all Jamps on the frame necessary to form the 
sign represented by the corresponding circuit-closer. The magnet is electrically 
connected to the contact plate, and tbrough the source of electricity to the 
return terminal of the frame. The terminal is in a sbunt circuit, which does 
not include the lamps, and serves to close the circuit through the magnet. 
When tbe magnet is energised, it attracts its armature, to closing the circuits 
through the lamps and breaking the shunt circuit. Several forms of switch- 
board are described. In one a type-writer is employed, the keys of which 
complete the circuits through the corresponding electro-magnets by means of 
spring-controlled contact levers and contact springs, the type-writer serving 
also to record the signals. In another arrangement, a lever is adapted to depress 
on each operation, a number of contact making plugs, corresponding to the 
lamps to be illuminated. An interrupting switch is placed in the main circuit 
to break the circuit while the contact maker is being adjusted over the proper 
plug. Two ог more frames of lamps may be connected in parallel to the same 
switcbing arrangement, or a number of frames, switchboards, &c., may be 
employed to exhibit a corresponding number of signs. & claims. 


11,426. "''Improvements in electrically propelled vehicles." Hon. R. T. D. 
рекоа апа W. С. I: Dated May 19th, 1898. Relates to vehicles having 
two independent wheels driven by separate electric motors. "The object is to 
enable the inner wheel to cease driving when the vehicle is being turned. For 
this purpose a rotary switch is employed which in its central position supplies 
current to both motors, but when turned in one direction or the other cuts off 
the current from one or other of the motors. The switch is operated by pro- 
jections, from the fore carriage acting on pins. A spring is provided for 
rapidly throwing over the switch towards one side or the other, whenever it is 
displaced from its central position. A spring and ball entering a recess in the 
switch plate are provided for normally holding the switch centrally. 4 claims. 


11,498. ''AnImprovement in holders for electric glow lamps." Н. C. Gover and 
C.F. Procter. Dated May 20th, 1898. Relates to incandescent lampholders. An 
insulator has a reduced cylindrical part provided with longitudinal grooves to 
receive the plunger carriers, and side slots to receive binding-screws which 
project laterally from the carriers. A vulcanite or other insulating-ring is then 
placed on the Petia part, and a casing is attached to the insulator by screws 


or otherwise. 1 claim. 

11,506. ‘‘improvements in or connected with telephones.’ J. E. O. Kumberg. 
Dated May 20th, 1898. Telephones, phonographs, telephone signals, recording. 
Telephones are arranged in conjunction with phonographs, so that while speaking 
into a mouthpiece, part of the sound is transmitted by a telephone transmitter, 
and part is conveyed by atube to the phonograph at the transmitting station. 
The telephone receiver is mounted on a travelling arm of the phonograph so that 
messages may be recorded on the cylinder or received through an ear tube or 
through the electrically-connected telephone receiver. The phonograph is pro- 
vided with an additional reproducer diaphragm connected by a tube to the tele- 
phonic transmitter for explaining ' cause of absence &c.,"to any Tene | sub- 
scriber in the absence of the called subscriber. This reproducer is placed in and 
out of action by a handle, and is provided with a cain traversing mechanism, the 
shaft also has an arm for raising the reproducer from the cylinder during the 
return or re-setting motion. The wire connectin 
through the screen and floating weight, upon which a double tool is pivoted. 
The floating weight is pivoted and is controlled by a spring and screw on one 
side and a stud on the other. Either tool can be brought into position by a 
slight angular rotation. The arm supporting the“ micro-diaphragm " is mounted 
on a rod, and is provided with a driving screw. The arm is provided at its for- 
ward extremity with a saddle which runs ona bar. 15 claims. 


11,619. ''Improvements in electric brakes." Н. P. Davis. Dated May 20th, 1898. 
(Date claimed under Patents, &c., Act, 1888, Sec. 108, October 22nd, 1897, being 
date of v ag in United States.) Relates to electrically-propelled vehicles, 
and especially to their electrically-operated brakes. The brakes are applied 
by electro-magnets supplied with current by the motors when they are cut off 
from the main and are running as generators. Each brake magnet is connected 
in series with one of the motors, and the brake magnets are connected in 
pos so that each motor supplies current in the proper direction to its own 

rake magnet, and if one brake sticks its corresponding armature fails to supply 
current, and the other motor supplies current in an opposite direction to de- 
magnetize and releaseit. An automatic switch magnet throws the brake 
magnets in and out of circuit, when the power current is shut off or turned on 
respectively. 8 claims. 


11,525. ''Improvements in and connected with electrical switches." E. J. Wade 
and The Electric Motive Power Company, Limited. Dated May 20th, 1898. Switches 
for re-arranging the grouping of cells for motors, kc. The switches are fitted 
with contacts, so that, in changing from one combination to another, inter- 
mediate momentary arrangements are formed without breaking the main 
circuit or short-circuiting the accumulators. The arrangement described is one 

in which a switch is adapted to control 12 cells and group them (1) six paralle!s 
of two in each, (2) four parallels of three in each, (3) three parallels of four in 
each, or (4) two parallels of six in each. A drum is fitted with contacts con- 
nected in pairs. The cells 1 to 12 are connected to a series of fixed contacts. 
Between each of the desired positions 1, 2, 8, and 4, three intermediate com- 
binations are formed. Resistances may be connected with the contacts so as to 
lessen local circuits whilst the switch is in the intermediate positions. 8 claims. 


11,570. ''Improvements in or connected with electrolytic cells." G. Bell and 
G. W. Bell. Dated May 23rd, 1898. Relates to apparatus, in which a mercury 
cathode is used, for decomposing alkaline chlorides to obtain a kaline hydrates 
and chlorine, and for similar purposes. Consists of a systematic method of 
removing the formed amalgam from the cell to another vessel, wherein it is 
decomposed by water to form an alkaline hydrate and mercury, and of return- 
ing the mercury to the cell. This alteration of flow is caused by alternatel 
raising the head of quor on the mercury in either the cell or the alkali 
vessels. The apparatus, in the form described, is constructed of three superposed 
tiers of иса two being the electrolytic vessels and a central one the alkali 
vessel. The electrolytic vessels receive a continuous supply of brine from an 
overhead tank by tubes and branch pipes having regulating valves. The upper 
alkaline vessel receives a supply of water, which then overflows by pipes to the 
lower vessels in succession. e gases liberated in the alkaline vessels escape 
by a main; those such as chlorine, liberated in the electrolytic vessels pass 
away through branches and a vertical main. The brine continuously flows away, 
during the electrolytic process, by branch pe leading to & vertical main. The 
anodes pass through the walls of the vessels and stand just above the mercury. 
In each of the branch pipes connected to the main there is a valve, which is 
operated by a solenoid. en this valve is shut the head of liquid in the cells 
increases, and the amal formed, is thereby driven out through a connecting 
pipe arranged below the bottom level of each vessel and to the corresponding 
vessel. After being acted upon therein by the water for a time, the valve is 


the diaphragms passes | 


again opened, and the head of паа іп the vessel decreasing, the mercury дот 
back. Hach tube is provided with two standing gauge pipes, one connected tc 
each vessel. As the head of liquid is raised in one tier of cells, it is lowered ir 
the other, so that the mercury is continually but alternately flowing in at one 
side of the alkali vessel and out at other. This is brought about by the opposite 
solenoids being alternately operated by means of one switch having a revolving 
contact, half of which is of metal, and half of aninsulator, and on which the 
brushes bear. Thus as the contact rotates, the valves on one side are turned of, 
and on the other side turned on. The variations in the head of liquid may be 
arranged in the alkali vessel instead of iu the electrolytic vessel. 5 claims. 


11,609. *'An Improvement in electrical {uses and cut chiefly applicable tz 
the e fuse." А. W. Sowry. Dated May 23rd, 1898. gcn to an indicator 
for fuses. An indicating disc is connected by a wire or cord with the fuse, 
the wire passing through a perforation in the cover or handle. On the fuse 
blowing the disc drops. Other indicators may be employed, ¢.g., the wire ms: 
be under tension, and on fusing may allow an ordinary bell indicator or the like 
to drop. 2 claims. 


11,627. “improvements in electric cables." W. S. Smith. Dated May 23rd. 
1898. Conductors are formed of a central metallic core covered with one or 
more spirals of metallic tape. The tape employed is of the same metal as the 
core, a suitable adhesive being employed when necessary. 2 claims. 


14,513. ''A method of and Lee for producing electrical effects.” 
C. H. Cox. Dated July Ist, 1898. Spectacular effects are produced by means of 
high tension electrical discharges through tin foil or sheet metal pieces attached 
to a plate of ebonite, glass, or insulating material. A sheet or similar pieces of 
tin foil are fixed to the back of the plate, and the opposite sides are connected 
to the ends of the secondary circuit of a Ruhmkorf coil or the like, If desired, 

the metallic backing may be dispensed with and the ends of the secondary ся! 

may be attached to the pieces at opposite ends of the plate. Arches, columns, 

and floral and other designs may be thus arranged and illuminated to the 

accompaniment of a crackling sound characteristic of such electric discharges. 

The performers may carry insulated plates or devices with metal pieces on the 

surface. The conducting wires pass through an ebonite or glass tube or handle 

and the controlling switch may be operated by the foot of the artiste or other- 

wise, Incandescent or arc lights may also be used. 4 claims. 


14,548. “ vements in electrical contact makers." E. W. Bowles. Dated 
July 1st, 1892. Relates to means for connecting electric light leads, especially 
for use in theatres. A box sunk in the floor or the like has an insulating base 
on which are mounted spring contacts fitted with terminals. The lid of the box 
is formed with grooves adapted to receive a removable frame 3 contacts 
to which are connected the leads led in through the handle. An inclined face 
is formed on the frame to ensure that the contacts slide into the proper position 
when the lid is closed. 4 claims. 


14,566. “‘ improvements in electrical resistance devices." Н. H. Lake. (Strat 
sunder Bogen Lampenfabrik, Gesellschaft mit Beschrankter Haftung.) Dated July 
Ist, 1898. Two pues having radial grooved arms are connec together by a 
central bolt and distance pieces. An insulating strip, which may be notched, 
is placed in each pair of grooves, and a resistant wire is then wound 
in the notches. When these are filled, a second notched strip is placed in each 

roove, and the winding continued, and so on. The plates may be of other 
orms. Such resistances are suitable for use in arc lamps, and for other por- 
poses. 2 claims. 

14,599. “improvements in anodes employed in connection with the electre- 
deposition of metals.” F. Greenfield. Dated July 2nd, 1898. Anodes are formed 
of a series of rods, strips, bars, or the like. In one construction the suspension 
hook for taking over the current conducting rod has an upright strip which ix 
connected to & current Vir spes ae ong bar or carrier bridge. This bar or tube 
is perforated with a number of holes, in each of which an anode rod, &c., is 
secured by means of a screw. The conducting bridge axd suspension hock 
are coated with insulating varnish, enamel, or the like. The suspension hook 
may be swivelled to the carrier bridge In modifications, the anode rods are 
arranged radially from a central conducting ring, fan-wise from a carrier bar, 
or rest horizontally on hooks on an insulated rectangular frame. 4 claims. 


14,614. ‘“‘Electric energy meters for alternating currents." F. Laarmans asd 
H. Brockelt. Dated July 2nd, 1898. ig | meters for alternating currents A 
rege geared to а counter carries a conducting-disc situated in the fields of 
three separate electro-magnets placed equi-distant. One of these carries the 
main current; the second is connected across the mains, and is of high in- 
ductance relatively to its resistance; it also carries a secondary winding, supply- 
ing the third magnet, which retards the motion of the disc. In modifications 
the disc may be acted on by six magnets, or the second magnet may act on two 
opposite parts of the disc, and a part carry the secondary windings suppl 
the third magnet; or one limb of the second magnet may carry the —— 
winding, and the part be without any. The third magnet may be replaced by a 
solenoid acting on a separate conducting drum attached to the spindle and 
containing iron. The magnets may be supplied with proportional main ап! 
shunt currents by the use of resistances ortransformers. 3 claims. 


14,726. ''Improvements Іа primary ba " W. Rowbotham. Dated Jal 
4th, 1898. Relates to batteries of the kind described in Specification No. 
A.D, 1897, and consists in arranging the cells together in series and in steps, and 
in connecting each cell with the one next beneath it by a siphon tube, so that 
the liquid flows through the battery, but the cells remain ir sulated from each 
other by reason of the bubbles of gas, formed during the action of the battery, 
quon rise into the tubes and render the flow of liquid somewhat intermittent. 

claims. 


14,761. “I ments in electrical safety fuses or 'cut-outs.' " W. E. 
Langdon. Dated Juiy 5th, 1898. The fuse wire or strip is enclosed in a per- 
foration in a refractory block, or in a groove between two blocks. In one 
form the fuse wire passes through a perforation in the block, being ctn- 
nected to terminals recessed in the block. The cover fits closely to exclude 
air. The provisional specification states that the block may be perforated for 
the escape of metallic vapours, &c. 2 claims. 

14,809. ‘‘ improvements relating to electric accumulators or storage batteries and 
to the manufacture of plates er electrodes therefor.” W. M. Smith and W. Willis. 
Dated July 5th 1898. Relates to plates or electrodes in which the active 
material is enclosed in perforated retaining-envelopes, and consists in making 
these envelopes in two parts, which preferably of celluloid, ebonite, or the like, 
with wide grooves on one side, and narrow ves on the other, and the active 
material is placed in the wide grooves until it is flush with the surface, con- 
ducting-strips or rods are laid on the active material in one plate, and then the 
other plate a'so packed with active material, is рача оп the former plate, and 
the two are pressed together. To facilitate these operations, the plates are 
placed on a hinged support, having projecting strips which enter the narrow 
grooves of the plates. In a modification, the second plate is replaced bya fat 
perforated plate. The plates are preferably used with the grooves vertical, the 
conducting-strips being attached to a conducting-bar extend along the 
top of the plate, and having a р)аїе or bar of ebonite ed to their 
lower ends to теср the active material from falling out. The edges of the 
envel are held together by folded pieces of celluloid, ebonite, or the 
like, which are slid over their edges. The electrodes when in use are kept 
apart by perforated deese of material which fit into the narrow grooves, and the 
electrodes are held in p ace as a whole by elastic bands, retaining bars or plates 
being provided at each end of a up of electrodes, through which bars or 
po rods are passed, some extending above and others below the electrodes. 


claims, 
* 


23,155. ''Improvements in electric rail brakes and electro-magnets thereler. 
H. H. Leigh. (Gesellschaft zur Verwert ) Dated November 3rd, 1898, Relates 
to the magnet described in Specification 1,140, 1898. The reels and corre 
sponding pole shoes are now made of separate pieces and built up. The 
magnet consists of a conductive core, conductive spools carrying wire coils on 
the core, the coils being wound and interconnec to form & multipolar elec 
tro-magnet with alternating positive and negative poles, brake shoes secured te 
the core between the flanges of the spools and partly surrounding the battery, 
and outer brake shoes secured.to and partly surrounding the end spools of 
the Mete" and having segmental faces and anti-friction rollers. 
2 claims, 
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JUNE 1, 1900. 


No. 1,175. 


THE ELECTRIC POWER SUPPLY BILLS. 


Sin James Krrson, after the Committee had consulted in private, 
said that they had arrived at the following opinion:—'' That 
the value of electrical energy as a means for the transmission 
and application of power has been amply demonstrated, and its im- 
portance to the industries of this country is admitted. The Oom- 


mittee accordingly advise that it is of public advantage to facilitate 


measures which may ensure a general supply of electrical power to 
all consumers who may seek to avail themselves of the economy and 
efficiency offered in the service of these sources of application of 
power." 


The importance of the foregoing paragraph was mentioned 
in a Note in our last issue. At the close of the oon- 
sideration of the Durham and Tyneside Bills, the Committee, 
to whom all the electric power supply Bills have been referred, 


declined to give any decision on any one Bill until they had 


heard the evidence and argumenta upon the whole group— 
and emphasised this decision with the remarkable opinion to 
which we have already alluded. 

Howsoever this obiter dictum may disappoint the many 
opponents to measures relating to the supply of electricity 
which are now before Parliament, it must be hailed with 
satisfaction by the electrical world. Armed with the 
necessary Parliamentary authority vast companies can be 
floated to supply a cheap and economical вопгог of power 
over large areas. By this means industries may be promoted 
in districts where hitherto, owing to the absence of water 
or other motive power, or the difficulty of obtaining 
coal, no industrial progress has been made. Each 
cottage might even have its small motor-driven workshop. 
Other consequences may follow in the near future. Ав 
we have already pointed ont in these columns (May 4th, 
1900, sub. tit. “ Electric Power Transmission), the idea of 
distributing energy over large areas by means of electricity 
generated at the pit’s mouth, suggested by Mr. B. H. Thwaite 
in 1892, has now come within the range of practical politics, 
and we can only hope that the prophecy contained in a 
paper read by Prof. Forbes at the end of April before the 
Institution of Electrical Engineers may tarn out to be 
true, 

In the ELECTRICAL Review for April 27th, р. 682, we 
published an article entitled “Electric Motive Power for 
Cottage Industries.” We there pointed out that the 


Ungarische Allgemeine Eleotricitäts Gesellschaft and the 


Budapester Allgemeine Electricitäts Gesellschaft were about 
to erect a workshop in the neighbourhood of their central 
generating station, by means of which those engaged in 
any trade which requires only a small amount of 
power could obtain it at a very emall cost. Might 
not the same scheme be adopted in this country? 
Again, in our issue for September 8th, 1899, we pointed 
out the extraordinary effect of the cheap supply of 
electricity for driving purposes in the district of St. Etienne. 
In that district there are to be found no leas than 30,000 looms 


for weaving ribbon, 15,000 of which are in St. Etienne alone. 
D 
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Of these a fair percentage are now driven by electrio power, 
transmitted from the generating station of an enterprising 
company, situated about eight or nine miles from St. 
Etienne. The total power of the plant employed by the 
company at its various generating stations now amounts to 
2,000 H.P. 

In addition to the many arguments which have been, and 
may be advanced in favour of the supply of electricity for 
minor industries, there is one which we should like to place 
on record. The tendency of recent years has been for 
manufacturers and artisans, whose savings have made them 
capitalists on a small scale, to engage in enterprise on the 
co-operation system—to sink their capital in limited liability 
companies, and await the result. While it would be im- 
possible to deny that many beneficial results aoorue from such 
united action, which alone is capable of furnishing the 
capital for undertakings ona large scale, it may be suggested, 
on the other band, that individual enterprise and energy tend 
to become lost in the office of a great company or syndicate. 
The up-to-date member of a board of directors must 
inevitably be hampered by the less energetic of his compeers ; 
while that which may suggest itself to an intelligent board 
of directors, may well fail to meet with the approval 
of the majority of shareholders assembled at an extra- 
ordinary meeting. Any measures which will tend to bring 
each man a little nearer to being his own master—if he 
wishes to be his own master—cannot fail, in our humble 
judg ment, to have a beneficial effect. 


ONE or two interesting announcements 
were made at the annual meeting of the 
Institution of Electrical Engineers on the 
24th ult. The Museum Committee appointed some time 
ago is about to issue a circular to members and other persons 
calling attention to the intention оѓ ће Institution to make 
an historical collection of electrical apparatus, specimens of 
rubmarine cables, telegraph apparatus and other applianoes. 
It is intended to invite those in whose possession ‘historical 
apparatus may be to afford the Institution facilities. for 
cataloguing them, во that in the event of such apparatus 


The Institution of 
Electrical Engincers. 


coming on the market they may be sought after and obtained 


for the Museum. Others again may prefer the safety of the 
Museum, and entrust important relics to the care of the 
Institution. The members present at the meeting—poorly 
attended as it was—appreciated the progressive character of 
the report presented by the Council, particularly in its 
references to the absorption of the Northern Society of 
Electrical Engineers and the formation of local sections. 
The amusing hits of the meeting, which enlivened the more 
or less academic discussion of the balance sheet and 
accounts, were contributed by Mr. Raworth, who referred to 
the vanity of members in desiring to possess vellum 
diplomas, with the good result thereof that £48 profit on 
the vellam diplomas issued so far was transferred to the 
building fund. The President reminded those present that 
in the very room then used, at the Society of Arte, for the 
meeting, Sturgeon in 1825 first exhibited a soft iron electro- 
magnet. Mr. Swinton had calculated that in a recent 
electrical cage at the Law Courts the lawyer’s fees ran up to 
about £5 per minute; we agree with him that the Institu- 
tion is well served, considering that it manages to geta its 
legal work done for nothing. Altogether it will be found 
that the report, when published, discloses a most satisfactory 
and progressive atate of affairs. 


Technical Education at the University of Illinois, 

U.8,A.—The equipment of the mechanical and electria 
engineering laboratories at the University of Illinois, in the 
United States, is certainly on a better by far more com- 
plete scale than anything that has been attempted here. Th 
mechanical laboratory contains six steam engines of variou 
types, three gas and gasoline engines, five steam pump, an 
air compressor, four boilers of three different types, each 
fired by a different system of mechanical stoker, an injector 
testing plant, besides the usual laboratory apparatus and 
machinery. The various power plants in the town are ako 
available for outside testing work, and in each year trials ar 
carried out on the planta in adjacent cities. A significant 
and valuable feature in the electrical engineering coame ж 
the recognition accorded to the growing specialisation in tki 
branch of engineering. After the firs& 24 years of the 
undergraduate course, the work is divided into three group: 
(1) General electrical engineering; (2) Electro-physicl 
course; (3) Electro-chemical course. Direct current and 
alternate current work is carried on in a room 46 feet vidi 
x 146 feet long x 16 feet high. Special transformers are 
provided for all kinds of tests in polyphase work, and photo- 
metry receives due consideration. The University is lighted 
throughout by electricity, and the lighting and power раш 
is specially designed for testing. 


Australian Electrical Schemes. — Major Carder 
appears to have been very busy during his stay in 
Australia. He went out to advise the Sydney lom 
Council on the subject of electric lighting, and bie scheme b 
been approved. А resolution has been passed appointing Messe. 
Preece & Cardew consultants to carry the scheme 
at a cost of £150,000. Major Cardew was also asked, v 
out there, to prepare a scheme for the Redfern Council sad 
this came up for consideration in March. We have 0% Je 
heard the result. The Major then left for Melbourne, sko 
to report on the subject of electric lighting. It bas ben 
suggested to us that this information may give rise to seno 
trouble by leading to a general exodus of consulting engine? 
from this side, where they are rapidly becoming во few and fi 
between. Our own apprehensions on this score are not vey 


The Effect of the Ottawa Fire on Electrical Works.— 
The Canadian Electrical News for May says that the electric 
companies in Ottawa suffered heavy loss by the recent fn 
which commenced in Hull, and which destroyed the may 
portion of the city of Hull and nearly 2,000 buildings 7 
Ottawa. The fire totally destroyed the street railway р 
house and contents, but the new 1, 200-Kw. generator n 
connected to six Stillwell-Bierce horizontal turbines, whi 
was installed recently in a new power house, was saved Gan 
to. its being built largely. underground. The Otters br e 
Company (the lighting oompany) being the result d. 
amalgamation of three former electric lighting sr а 
had six power houses, namely, one central distr 
station and five sub-stations, one of which was з guam 
station, and another was devoted to an aro light ec. 
Four of these sub-stations, including the aro light aum, 
were totally destroyed, even the walls of the buildings e 
useless, The company was left with its central iw 
steam auxiliary. While the aro light station was bom 
negotiations were going on for machinery for tempor 
use. Letters of sympathy were received from E pent ж 
electric lighting companies in Canada, and valnabie® g 
were rendered by the Royal Electric Light Compe 
Montreal, and the Toronto Electric. Light Comper. кши 
our contemporary wrote the company Was engsg ы кш 
up, ina building owned by Mr. Ј. R. Booth w! Т? 
water wheels were available, a temporary вр, * 
will enable it to carry on its ordinary Servio W^ > s, 
plant is being installed. The company was app a 
all its incandescent service and motor service. | 
after the fire 150 street lamps were going, 30 pu 
that by May 10th all the street lights would although 0 
Street Railway Company did not stop runni: day TY 
service was limited to some extent for a fel s Oda 
are now running full blast. It is the intentio 
Electric Company to erect a new and strictly up- 
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: INDISPENSABLE ACCESSORIES OF ELEC- 
| TRIC TRACTION. 


Вт HENRY E. P. COTTRELL, A. M. I. O. E. 


(Continued from Vol. 45, page 426.) 


SWITCHBOARDS. 


THE details of switchboards vary to a considerable ertent 
ia accordance with the type of winding of the generator, 
i.e., Whether they sre shunt or compound wound or col. 
lectively or separately excited, and with the presence or 
absence of accumulators; while to a minor extent these 
details also vary in accordance with the use of the two and 
three-wire system of feeders respectively. Where small 
generators and few feeders have to be dealt witb, their con- 
nections are carried on the same board, but where the feeders 
are mary and the generators large, the switchboard is divided 
into distinct portions called the main and feeder boarde. 
The most approved practice is to make up a switchboard 
from standard panels, each complete in itself, i e., containing 
all instruments, switches, and connections required for work- 
ing it. These panels are supported by vertical angle irons, 
and by bolting them side by side a continuous switchboard 
is formed. 

Where the main and feeder. panels are not distinct, each 
contains all the adjuncta required for workirg a given size 
of generator with its share of the feeder system, and tke 
general board is made up of a series of what may be termed 
identical compound panels; but where the panels are distinct 
then the main board consists of a series of identical simple 
panels, each containing the adjuncts for a given size of 
generator only, while the feeder board is similarly made up 
of a corresponding series of simple feeder panels only. In 
some installations these two boards are united and con- 
tinnour, but in others they are for the sake of convenience 


Fie. 96. 


kept separate and discontinuous. . Whether the two board« 
are united or separate the practice is to place the main 
registering and measuring instruments on a panel by them- 
selves, and the equaliting switches away from the boards also 
by themselves close to the generators. 

Fig, 96 is a representation of a compound panel, where A is 
.  Wheauto-cirouit breaker set to open when the current exceeds 


a certain strength; B, the ammeter ; с, the lightning arrester ; 
D, the main switch, cutting out simultaneously the line, 
equalising and rail bus bars, from the generators; E, the 
voltmeter plug; F, the voltmeter bracket ; с, а rheostat in 
series with the shunt field, regulating the brush potential 
difference; н, а rheostat in parallel with the series field, 
regulating the over compounding; 1 and J, the switches, 
cutting out G and н respectively. | 

Fig. 97 shows the connections of a board for compound 
wound generatora. In the latter the field switch, A, in the first 
position places a resistance (of the desired amount) in series 
with the shunt winding of generator which takes off the extra 
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current due to self-induction when generator is switched on 
or off. In the third position а second generator, to be put in 
pue with the firat, is excited by the main current before 

ing actually in parallel on the circuit. The shunt winding 
is switched off simultaneously with its generator in every 
case, 

In the three-wire syetem two generators are connected in 
series, the middle wire being connected with the rails and 
the other two to alternate insulated sections as shown. 

With the three-wire system, which is better suited to double- 
track or sing'e-track parallel-lire roads, the difficulty is to 
keep a perfect balance between the sections; this involves 
special arrangements, and the use of double-throw quick- 
breaking switches which instantaneously transfer the feeders 
from positive to negative, or vice versa, to meet the fluctuation 
of the load. With very light loads all the feeders can be 
thrown on one side of the circuit and the ordinary two-wire 
system produced. In other respects the instruments and 
switches required are identically the same for the two systems. 

The use of accumulators as a reserve in electric traction 
installations is not yet by any means common, though usual 
in lighting practice. The essence of this system is the 
introduction of a small auxiliary generator to keep the regu- 
lating cells charged, and an automatic switch which cute the 
generator, which is always in parallel with the batterier, in 
and out of the circuit when the tension in the batteries is in 
excess of, or in defect of, that of the generator respectively. 
When the load on the line is light the batteries are being 
charged, and when it is heavy the latter остов to the assist- 
ance of the generator. 

The instruments used on switchboard work comprise 
circuit breakera, lightning arresters, ammeters, voltmeters, 
watt meters, and rheostats. The first of these are at once the 
most important and the most difficult to construct. A great 
difficulty of construction is involved by these instruments 
having to support the heavy sparking and burning of con- 
tacts resulting from the arcing formed when heavy currents 
at high potentials are broken. A circuit breaker has to 
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perform with reference to an electric plant, a function wholly 
analogous to that performed by a safety valve in a steam 
plant; it has to so regulate the pressure that it shall not 
exceed certain safe limits within which the plant has been 
designed to work. In the case of an electric plant an excess 
pressure can be removed as instantaneously by breaking the 
circuit, as would be the case in a boiler were it possible to 
open a safety valve with an orifice of dimensions large enough 
to allow the whole of the steam to escape at once. The 
fanction of the weights or the coiled spring of the safety 


Fid. 93.—I T. E. Orgcorr BREAKER. 
(Alternating current, single pole ; 75—200 amps., 2,500 volts.) 


valve is in a circuit breaker performed by an electro-magnetic 
device which comes into action as the designed limit of 
pressure in the cironit is approached. A circuit breaker, 
which is constructed in such a way as to afford the re- 
quired protection to a circuit, must possess the following 
characteristics :— 

1. The time required to open a circuit by the operation of 
the circuit breaker must vary directly with the proximity of 
a short circuit, 1.5, the nearer a short circuit approaches, the 
shorter must be the time rcquired to break the circuit. 

2. The breaking of a circuit must be absolutely assured 
when the designed limits are reached, i. s., the opening of the 
main switch by the action of the circuit breaker must be 
certain without any possibility of “floating” within 5 per 
cent. of the adjustment. 

3. The adjastments of the circuit breaker must be constant, 
and not suoject to variation of any kind while in use, i. s., 
must give a quick reliable wide clear break at all times. 

4. Тое electro-magnet must develop not only the power 
actually required to release the catch holding the jaws of the 
main switch together, bat additional power to assist in the 
rapid opening of the same, as well as of the subsidfary oon- 
tacta which finally interrupt the circuit. 

5. The current carrying parts must be of ample carrying 
capacity, во that the heating of any part in constant use at 
actual rating shall not exceed 20° O. above the surrounding 
temperatare, and their construction must be thorough so that 
they are not liable to get out of order. 

The I.T.E. (“inverse time element") circuit breaker 
thoroughly fulfils the whole of the above conditions, and is 
constructed under various types to suit all classes of work 
for which they are required. Figs. 98 and 99 show 
forms adapted for alternating and direct-current circuits 
respectively. In these instruments the main contact pieces 
have a constant tendency to fly apart, owing to the 
pressure of a heavy coiled spring, and are retained in 
contact by a catch. The electro-magnetic device con- 
sists of a solenoid coil connected with an armature sup- 
ported by light springs. When the pressure in the main 
current passing through the solenoid reaches the limit for 
waich the devioe is set, the armature is pulled down against 


the pressure of the supporting spring and the catoh keeping 
the main contact fast is tripped and the latter flies open, 
the opening baing assisted by the remainder of the energy 
developed by the descending armature. The main contact 
is supplemented by subsidiary contacts between copper 


Fra. 99.—I.T.E. Сівсогт BREAKER. 
(Standard switchboard D.P. typ», 300 —G00 amps., 550 volts.) 


springs and carbon rods which come into action on the main 


= contact opening and finally break the circuit. The main 


contacts are laminated knife - edge contacts which are 
multiplied numerically in accordance with the rating of the 


breaker. 
(To be continued.) 


HOMES FOR DISCHARGED SOLDIERS. 


Building Trades’ Gift to the Nation ; "Electrical Section. 


In our issue of February 2nd we gave a brief aooount of 
the movement organised by an inflnential Oommittee of 
architects and dera era of the building trade to pro- 
vide Homes of t for discharged soldiers. The Homes 
are now being erected at Bisley on ground presented for the 
purpose by Lord Pirbright, the materials, or their money 
equivalent, being given by various firms connected with the 


trade, and the cost of erection being covered by subecrip- 


tions to which not only employers but also large numbers of 
workmen are contributing according to their means. 

‘About £16,500 has already been subscribed in kind, and 
there is also, we are informed, about £2,500 in cash at the 
bank to the credit of the fund. When completed the 
Homes will be made over to the nation. The arrangements 
for their maintenance have been undertaken by the Soldiers’ 
and Sailors’ Help Society, which is under the patronage of 
Her Majesty the Queen, and which has the necessary 
administrative machinery already in existence, under tbe 
guidance of H. R. H. Princess Christian and a strong Homes 
Sub-Committee. 

There has been formed to make the arrangements for the 
electrical installation a committee consisting of the following 
gentlemen :—Messrs, M. Byng, A. Collins, H. Edmunds, 
R. K. Gray, R. Wallis-Jones, A. B. W. Kennedy, F. R S., 
J. E. Kingsbury, W. L. Madgen, E. Manville, Sir W. H. 
Preece, K. C. B., F. R S., and Mr. R. P. Sellon, with Prof. 
Perry, F. R. S. (President I. E. E.), as chairman, Messrs. 
Alabaster, Gatehouse & Uo. as hon. treasurers, and Mr. W. G. 
McMillan (Secretary I. E. E., 28, Victoria Street, S. W.) as 
hon. secretary. Mr. Adrian Collins has given his assistance 
by drawing up the specifications for the generating plant, 
wiring and fittings, and for any arrangements that may be 


.found to be desirable for the supply of electric power in 


the laundry, workshops, or elsewhere. As soon as thia 
specification is ready the Committee h to appeal 
to the electrical trade for gifts, either money or 


— — 
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in kind, to enable them to equip the Homes оор Table I. gives the outputs, &c., of the various generating 
and they are hopeful that the contributions will not only sets іп the French Section, and Table II. gives the same 
suffice for this purpose, but will provide a substantial surplus information for the Foreign Section. From these it will be 
that may be handed over to the Princess Christian’s fund for seen that the total output is 20,245 Kw. (necessitating a 
the maintenance of the Homes. Already very satisfactory total of 36,155 1. H.. at the engines), divided up as 
progress has been made, as has been notified from time to — follows:— 


time in our columns. Continuous current 20 sets giving 8,260 Kw. 
Although no special inducements can be necessary to sup- Single- phase alternating current 2, „ 1270 „ 
port во good a cause, it may be mentioned that the electrical Two „ n " i „ » 10 re " 
trade will benefit by the establishment of the Homes, inas- Theo s " " ж. ИЕ зун 
much as it has been arranged that “ а discharged soldier who Total ... 20,245 Kw. 


can show т has for some years к! working in P — 
ing or allied trades prior to servioe with the colours, or The 19 sets in the F Seoti id 
connected with these trades whilst a reservist, will have : шин ка Ерен T 


М М Continuous current ae i .. 8,085 Kw. 
precedence when a selection has to be made for a place in T'wo-phase alterna t.. s 49 „ 
the Homes in question, so that the Homes will always be Three " n P 4510 „ 


identified with the interest of the donors." The committee whilst the outputs of the 19 sets in the Foreign Section are 
is assured that all branches of the electrical trade will rank divided up Rasen the various countries j^ shown in 
with the sections of the building trade already assisting the Table III. It is noticeable that the Willans & Robinson 
scheme, in the enjoyment of such s privileges as may | 

be granted to the building trades in connection with the Taste III 

Homes forming the gift. » : 


Con- Alterna- | Three- 


| A Total 
— center | tinuous ting single, phase, | output in 
K KW, * И 
THE GENERATING PLANT AT THE PARIS i oe oh | 
Germany .. А 4 850 | 1,020 | 2,305 4,175 
EXHIBITION. Great Britain | 3 e й | 
Austria ‘ A 2 ü 510 1,410 
La in . 3 " " ges 0 
THrRTY-RIGHT generating sets will supply energy for light angary | 1 " " 
and power to the grounds and buildings of the Exhibition, — IPs, с 1 | 203 | » E 
Sen of these are in the French and half in the Foreign Swi'sarland 5 3 200 250 | 500 | 950 
1008. jc a VT 
For the following details we are indebted to L Klectricité Total  ..| 19 | 5175 | 1,370 | ый iade 
à Exposition de 1900. a ee es 
TABLE 1.--Евексн SECTION. 
zc "Maker of engines. | Makers of dynamo machine. Ind. н.р. KW, ише | Amps. Volta. 1 
1 Société Alsacienne de Oonstructions Mécaniques. 1,200 675 continuous 1,400 500 
2 | Orépelle & Garand, Decauville, Aiae. 1,200 675 íi 2,800 250 
3 | Socié 6 de Laval. Maison Bréguet 300 170 i 700 250 
3 | Bociété de Laval Maison Biézuet. 300 170 i 700 250 
4 Compagnie de Fives-Lille. 1,200 675 triphase 180 2.200 50 
5 | Piguet & Co. A. Grammont., . 600 340 ii 90 2,200 50 
6 | Garnier. Bitabl. Postel-Vinay. 400 225 continuous 450 500 
6 | Garnier. Etabl. Postel-Vinay. — 135 75 й 150 500 T 
7 | Da & Co. Sec. Eclairage Electrique. 800 440 triphase 95 9,000 50 
8 | Biótrix, Nicolet & Oo. Boc. P. Eclairage Blectriqu з. 350 190 continuous 760 250 xis 
9 P. & A Faroot. 850 480 biphase 155 2,200 425 
10 | Weyher & Richemond. Daydé et Pillé. 1,000 560 continuous 2,240 250 
11 | Weyher & Richemond. Cie Gle Electrique, Nancy. 500 280 triphase 52 3,000 50 
12 | Weyher & Richemond. Blectrici!é et Hydraulique. 1,000 560 " 150 2,900 59 
13 | Delaunay-Belleville. Maison Bréguet. 1,250 700 ii 190 2,200 50 
14 | Boc. Anciens Etab. Oail. Oie Thomson-Houston. 1,200 675 ji 65 5,500 25 
15 | Dojardin & Oo. Schneider & Cie. 1,500 840 ii 230 | 3,000 50 
16 Société Anonyme Haute-Fourneaux, Maubeuge. 500 280 continuous 1,120 : 250 
17 | Soc. des Ind. Economiques gas Cie Gle Electrique, Nancy. 120 65 ii 260 250 


engive. 


| 


Nationality. Maker of engines. Maker of dynamo machine. Natdre 


карй of current. quency 
21 | Great Britai: uir 500 contineous 1,120 250 

22 i Willans & Robinson, emens Brothers, 400 й 2,630 500 

23 » Galloway. Mather & Platt. 500 " 1,120 260 

24 | Holland... | Stork. Electrotech. Industrie. 550 ii 600 500 

25 | Germany ... | Augsbourg. Helios Elek. Anl. Act. Ges. | 1,900 altern. single 480 | 2200 50 
26 - ... | Nurnberg. Schuckert. 2,000 triphase 100 | 5, 000 50 
27 ü ... | Borsig. Siemens & Halske, 2,230 й 340 | 3,200 50 
28 " .. | Narnberg. Lahmeyer. 1,400 is 95 | 5,000 50 
29 Belgium. | Oarels. Kolben. 1,000 T 150 | 3,000 50 
30 á Bollincks. Electricité et Hydraulique. | 1,100 íi 170 | 2,200 42 
81 m Van den Korchove. P ; 1,000 " 150 2,200 50 
32 | Austria  ... | Ringhoffor. Siemens & Halske. 1,600 continuous 1,800 500 

38 i .. | Erato Brunner. Gars. 910 triphase 140 2 200 42 
34 | Hun Lang. Gar s. 1,200 РА 180 2,200 50 
35 | Switser Su' s зр, Oerlikon Company. 400 altern. single 110 2.200 50 
38 » Hecher-W yss. Oerlikon Company. 900 triphase 135 | 2,200 50 
89 А Mert z. Alioth. 360 абас 400 500 ге 
40 | Italy ... | Tosi. Schuckert. 1,200 ji 1,400 500 А 
41 1 . | Tosi. Bacini. 600 " 703 500 ec 
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2,400-H.P. engine, coupled to Siemens dynamo, gives a 
larger output than any other set in the Exhibition, although 
on poet of the high speed it is, of course, not the largest 
in bulk. 

Coming now to the boilers, which are in two batteries, 
there are in all 92 boilers divided amongst 18 different 
firms as tabulated in Table IV. The largest groups 
are those of J. & A. Niclausse, Baboock and Wilcox, 
and Naeyer & Oo., with 21, 14, and 10 respectively. 
It will be noticed that the majority of the boilers 


TABLE IV.— BoLLRRS. 


Number т { | Produc- 
— Names of makers. MN toller | 1 
— . oy 2.3 : ее а ee - ir m 
1&15| J. & A. Niclausse, Parie ... 21 water-tube | 35,060 
2 Orepelle-Fontainoe, la Made- 1 »n 3,00) 
- leine-1é :-Lille | 
3&16| Bocié é des Gé érateurs 7 ii 28,500 
Mathot, Rour-les-Arras 
4 &14 | Babcock & Wilcox, Paris... 14 ái 35,000 
5 Roser & Oo., Bt. Denis... 6 М 20,000 
6 | Montupet, Paris ... m 11 semi-tubular } 10,000 
7 | Bérix, Leflaive, Nicolet, 1 water-tube | 2700 
S. Etienne 
7 Solignac, Grille & Oo., Paris 1 ü 1,150 
8 орман de Fives-Lille, 3 semi-tubula: 6,250 
9&12| D» Naeyer & Oo, Wille. | 10 | water-tube | 35,000 
roec ‚ 
11 | Galloway's,Ld., Manchester 6 Galloway 15,000 
13 | Fitzaer & Gamper, Sos- 1 water-tube 2.000 
nowicz 
17 | Steinmiiller, Gummersbach 5 si 17,500 
18 5 ct en Б E 1 " 3,720 
19 W erninghaus, Dauis- 
20 bourg же» 5 Cornish 12,700 
21 | Petzold, Düre esa 1 б 2,160 
22 | Simonis & Larz, Berlin ... 1 water-tube 3,250 
23 | Pauckech ... m 9 2 Oornish 1700 


are of the water-tube type. When all the boilers 
are working at fall power they will evaporate 284,680 
ешн of water per hour, Assuming, however, that 
the load is only 200,000 kilogrammes in actual working, 
then with 74 kilogrammes evaporated per kilogramme of 
fuel, the total consumption of coal per day of seven hours 
comes out at about 200 tons. 


A TWO-PHASE PLANT IN A BLEACHING 
WORKS. 


THE modern bleaching works contains much machinery 
which is in continual operation during working hours. 
Many of the machines employed in the 
process require a constant supply of energy, 
and the accompanying illustrations show 
how readily adaptable a two-phase system 
of distribution is for such purposes. The 
photographs were taken at the works of 
J. Bart-Marshall, Esq., Luncarty, near 
Perth, where a plant has been in successful 
operation for some time. The power is 
supplied from a low speed mill engine 
which drives a countershaft through a 
rope transmission. The countershaft 
carries a spur gear which meshes with 
а pinion on au auxiliary shaft. From 
this shaft two two-phase Westinghouse 
alternators are driven, also a small exciter, 
as can be seen in one of the illustrations. 
The alternators are eight-pole two-phase 
machines of 60 Kw. each. They generate 
current at 220 volts with a periodicity 
of 120. The exciting current necessary 
for full load is seven amperes at 125 volts, 
part of which is supplied from the 
exciter and part by the auxiliary winding | 
on the armature of the alternators, the current through which 
їз proportional to the main current. This current is com- 


mutated into s direct current by the small commutator shown 
on the outside of the bearing, it is generated in the secondary 
of a small transformer located within the spider of the armature, 
the primary of which receives current at full pressure. By 
this means the machines are self-regulating. 

The Westinghouse switchboard consists of four panels, one 
for each generator and two feeder panels. The generator 
panels each contain a voltmeter, two ammeters for the 
two phases, and the necessary switches for the two-phase 
circuits together with synchronising apparatus, for the alter- 
nators are worked in parallel. Rheostats governing the 


alternator field current are located on each generator panel. 


The two-phase current is converted into mechanical energy 
through Westinghouse induction motors, two photographs of 
which are shown of the smaller sizes. ^ There are two 75H P., 


. one 20-H.P., one 10-H P., one 74-H P, and one 5-H Р. motors 


distributed throughout the works and driving through belts. 
These motors are of the Westinghouse standard two-phase 
induction type. The motor can be reversed by means of the 
Rwitch shown in one of the illustrations when it is neceamry 
to alter the direction of the rolls. 

In addition to the motor load, the works are lighted with 
incandescent lamps supplied through transformers from the 
alternators. 

The flexibility of tbe two-phase system of distribution is 
well illustrated by this installation. The low pressure carried 
makes it free from danger, and the alternators respond quickly 
to sudden changes of load which oocur during the stopping 
and starting of the motors. 


LEGAL. 


CHAMBERLAIN & Ноокнлм v. Матов ОР BRADFORD. 
An Important Judgment. 


Mn. Josrion FARWELL, in the Ohancery Division on Friday last, 
delivered judgment in this case. The facts sufficiently appear from 
the judgment. 

Mr. Jastice FARWELL said: The plaintiffs reek for an iojanction to 
restrain iofringemont of this patent, No. 4,225, of 1887, for improve- 
mente in electricity meters, parts of which improvements sre 
applicable to dynamo electro-generators and motors. The defence is 
a denial of the infringement, and a plea of the invalidity of Ше 
patent. The plaintiffs’ patent has been before the Oourt in another 
&c:ion, tried before Mr. Justice Wills in February, 1897, when, on 
the evidence before him, he granted the relief asked for agsinst 
Johnson, the defendant in that action, and gave ths usual certificate 
that the validity of the patent had come in question. I propose to 
adopt the judgment of Mr. Justice Wills on all questions of hw 
determined by him in that action. The plaintiffe’ complaints in the 
present action are confined to claims 1 and 3 in his pom 
With respect to the first claim Mr. Jastice Wills has held, and both 
sides agree, that this is a claim for a combination, that is to say, that 
the invention consists in the combination in the plaintiffs’ meter of a 
number of appliances either for the purpose of prod a new 
result, о? for the perpose of producing’ an old result by new means 


Two. PHASE PLAMT IN А BLEACHIxG WORKS. 


The appliances combined may be either new or old, or partly мт 
and partly old, and the patent may, if aptly framed, effectually claim gre 
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tection for such of the a cesasare novel,as subordinate integers 
in addition totheinv contained in the combination and protected 
by the patent. It is contended in the present case that the third 
claim is not merely a branch of the combination, but is also an inde- 
pones integral claim. І: is also contended by the plaintiff that he 
troduced for practical purposes a new „Резо рв or idea in the 
construction of meters. It is, of course, well settled that a mere idea 
or principle cannot bs the subject matter of a patent; thare must be 
some concrete form to which the principle is applied, and that con- 
crete form must be defined and limited, for if the cleim is in general 
terms for every mode of carrying the principle into effect it bscomes 
a claim to the principle : 
itself and аш A. 
propose to apply 
Propceiloné dà deter- 
wining this action. 
The first question that 
I have to consider is 


on, 
page 754, “Has the 
plaintiff.’ combination 
in substance been 
taken, has the defen- 
dant, thosgh not 
taking exactly the 
whole combination 


so as to produce the 
same result by practi- 
cally the same means ?” 
Ia answering i 


of a t alread 
known and attained, 
the protection afforded 
by the patent is con- 
fined to the particular 


— 
A/N 
т 
— 


— 
А 


| 


or involves the practi- 
new Principle, the de 
new р 

fendant infringes 


Lord Bowen's words 
(36, Oh. Div. 764), 
“ When there is really 
an ingenious novelty, 
the ides that the com- 
bination 


case 
object to be uced 


lighting, was well known, certainly before 
first General Act relating to electric lighting 

passed, and meters for the p of measuring the article supp 

of lighting l Pine for commercial success of any system 
of ting. ‚ Ferranti made meters in 1884, and Mr. at 
ot same time. Those meters were, of course, of a different 
type to the plaintiffs', but they were not the less instruments for 
m But then it is said that 


TwO-PHASE Рглит тя A BnLEAOHING WOBES. 


powerful; he stated that before 1887, although permanent magnets 

had been i 5 — Gar 5 Ме cane 
зо 85 come $ со was no 

шот, but not believed in. He said in effect that perma- 


constancy, а he consi 
ie material from the point of view of the principles which 


have already stated that if this idea is really novel 16 would form 
part of the invention found in the combination within the meaning 
of th: words of Lord Bowen quoted above. But on the evidence I 


ing of the probability 
of the reality of this 
ч челе гав 
wo expect od . 
there a statement of 
the new principle, and 
not the less because it 
was destractive of an 


old fallacy. If a 
patentee really 
discovered for the first 


time. that power and 
constancy were com- 
patible, and knew 
that all other elec- 
tricians believed them 
incompatible, he 
would never direct the 
construction of an in- 
strument with very 
powerful and very 
constant 


ent 
magnets without cal- 
attention to the 


that the expert, un- 
instructed as to this, 
would at once cast 


states no 
tangible principle at 
all; all magnets neces- 
sarily have some con- 


fal and constant, is 
simply to state that 
you must make your 
t as powerful 

as is consistent with 
its -constancy, it be- 
comes a mere question 
of degree, and no 
principle is involved, 
and no practical dir- 
ection given in the 
specification. Farther, 
is is clear on the 
evidence that before 
1887, the practice of 
ageing powerful 
— and thereby 
og them constant, 
was well known. 
There was nothing to 
vent the 5 


magnets constant by artificial ageing, and from using two or 
three if one was found insufficient, and the defendants, in 
fact, used formerly three, and now ute two comparatively 
weak magnets which have been rendered constant by a 

by one of the witnesses. 


neither 


Now, the objects aimed at by the plain defendants are 
different in this respect. Both makea meter; but the plaintiffs is a 
current meter, the defendants is an energy meter. Tho чиен 
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is tomy mind material. The current meter measures current only, 
and is incapable of measuring anything else. The energy meter 
measures the energy—that is, both the pressure and the 
quantity. The Board of Trade unit is energy, not current. 
Mr. Ferranti stated tbe essential difference to be that in an 
energy meter the two parts of the motor, namely, the arma- 
ture and the field, must be connected, the one in circuit into the 
lamps to be measured, the other across the circuit, во as to receive 
the voltage of the circuit. The current meter deals only with the 
main current of the circuit flowing to tbe lamps. Farther, it is 
essential to a current meter, and is so stated in the specification, that 
there must of necessity be an electromotor with a constant, or nearly 
constant, field. In an energy meter such a constant field would be 
destructive. Farther, the energy meter will not directly measure 
current at all. It is true that if you have, in fact, а constant potential, 
you can calculate from your energy meter, and the amount of energy 
Shows thereby what amount of current has passed. Mr. Moulton 
founded an ingenious argument on this. He said that by Act of 
Parliament the potential was allowed to vary only to the extent 
of 3 or 4 per cent., so that it must be practically constant, and 
that at Bradford the defendants’ supply was so good and regular 
that the potential was practically constant, and further, that 
the defendants knew and' intended that their meter would 
measure current, in effect, because of the use by the defendants of 
a compound winding for the purpose of starting. This wasoriginally 
the second claim in the patent, but was struck out and is admitted to 
be old. It is said, however, that thie compound winding involves as 
& necess consequence the existence of a constant potential, 
constant, that is, in the sense that a meter supplied with this aud 
` adapted for а circwit of 100 volts could not be used on a circuit of 
200 volts. Allthese contentions appear to me to be fallacious. The 
fact that the defendants at Bradford have hitherto supplied eltc- 
tricity at a constant uniform pressure does not render it unnecessary 
to have a meter capable of measuring, whether they do or do not keep 
up such uniformity. To hear is not necessarily to obey, even between 
an electric lighting company and the Board of Trade, and to say 
that the defendants had not proved that they have deviated in the 
past from the Board of Trade regulations is to attempt to turn their 
virtue against them in а way quite anwarrantable. The point as to 
the compound winding also comes to nothing. It is usual to have 
currents of either 100 volts or 200 volts, and it is not usual 
to vary the voltage more than a small percentage, sty, 
15. The use of an old appliance for a circuit of a particular 
voltage is in no way inconsistent with the measurement of the varia- 
tions of energy possible within the range of fiactuation usual in such 
'a circuit. It is perhaps not immaterial to add that in the case before 
Mr. Justice Wills the defendant used a current meter, and the present 
p in that act relied, and in part succeeded, on the distinction 

tween energy and current meters, and further, the plaintiff told me 
that be himself gave evidence as to the distinction, and accepted 
his counsel's statement that he had taken the simpler problem. 
Farther, the plaintiff, at about the same time that he took out his 


present patent, obtained snother patent for an energy meter,and . 


‘accurately described bis energy meter as combining the parts of elec- 
tromotors of the kinds described, whereby the driving force acting 
on its armature is proportional both to the quantity of the current 
to be metered, and to its electric force. Farther, I hold, on the evi- 
dence, that the defendants’ energy meter will work with alternating 
currents, and that a meter made in accordance with the directions in the 
plaintiffe’ I organi. would not. so that the defendants’ meter not only 
measures that which the plaintiffs will not, namely energy, but is aleo 
‘appropriate to currents to which the plaintiffs’ is not. The plaintiff 
‘is in this dilemma— if he claims that bis patent extends to alternating 
currents, he has given no directions by which an instrament could be 
made to work therewitb, and his patent would therefore be void. If, 
on the other hand, he does not claim that it is within his patent, he 
admits that the defendants’ meter performs an important function 
that his cannot. It is not necessary for me to determine on which 
horn of the dilemma tbe plaintiff is impaled, but I will assume the 
latter, as being more favourable to bim, and I do this the more readily 
asthe defendant does not press me to hold the plaintiffs’ patent bad 
unless it is absolutely necessary to bis case. It appeared in evidence 
‘that in 1887 alternating currents were little used in a manner which 
required to be metered, and tbat no machine for alternating currents 
had, in fact, ever been made, or attem to be made, in accordsnce 
with the plaintiff specification. I hold, therefore, that the object 
aimed at and attained by the defendants’ meter is both more 
extensive and more practically useful than that attained by the 
plaintiffs. Then it is said by the plaintiffs that the defendant has 
taken the material part of his comb on, and has used the governing 
idea suggested by the inventor. Both the meters necessarily have a 
motor to supply the driving power, and a magnet to supply the 
braking power, and a commutator. The great practical difficulty 
experienced by inventors in devising a form of meter that would work, 
was static friction; as Mr. Hookham put it, The forces at our 
disposal that act for us, are so extremely small that we should say that 
static friction which obeys the wrong law, is our principal difficulty.” 
In order to obviate this difficulty, Mr. Hookham commences by 
enlarging and making as powerful as possible the forces which act in 
the rigbt way ashe put it, It is the exaggeration of the electrical 
forces which is as important as the diminution of the static friction.” 
This diminution is effected partly by the mechanical contrivance of 
bars or anti-friction rollers, and this also which he regarded as more 
important, by a commutator which acted by means of mercury cups 
instead of ordinary solid brushes. His complaint is, in fact, that 
the central idea, namely, the tion of the electrical forces is 
his idea, and is taken by the defendants. He admits that the defen- 
dants’ commutator and other mechanical anti-friction contrivances 
are entirely different from his own, but so far as the combination 
claim is concerned (having regard to what I have already decided as 


de naturally taken by the reader in the a 


to the knowledge of the possibility of 
constancy in magnets) any argument in support of claim 1 must 

on the novelty of the use to which the idea of this exaggeration of 
forces is applied. The substance of the argument, as I understand it, 
was put thus by Mr. Moulton; tbe two things that Hookbam found 
out were these: (1) that he could have his brake so powerfal in the 
way adopted by him that he could afford to havea large drivirg 
power; and (2) that he could make a commutator so frictionless that 
with that brake power he could get practical accaracy ; and he says that 
the combination of these two steps was Hockham's invention apd 
ensured success. But I find as a fact that it was known before 1587 
that you could by the exaggeration of the electrical forces render the 
amount of friction with which you had to deal less important. In 
addition to the oral evidence I refer to Uppenborn’s peper cf 
February, 1884, and Marcel Deprez's patent, January, 1884, ead 
Ayrton and Perry's patent. There always remained a residuum of 
friction, too great to be got over by mechanical appliances, if any 
commutation that was known prior to 1887 was used in the meter. 
The new step taken by Hockham in his meter was that he invented 
а form of commutator with an ingenious arrangement of mercury 


took as compared with Ayrton and Perry 
was the addition of this commutator to the means for exaggerating 
the electrical forces which were then well known. Both Ayrton and 
Perry, Marcel Deprez, Siemens, and the plaintiff exaggerated their 
magnetic forces, but this exaggeration was not sufficient to ensare 
success for any of them. But the defendant used a commutator of 
an absolutely different nature from the plaintiffs. He has 
solved another problem, and has shown that brashes can be 
successfully used if they are silver-tipped and if silver is 
used in other respecte, as peinted out by the witnesses. This is not 
the case of a mere mechanical equivalent, but of a new applissce. 
The plaintiffs' case on claim 1, in my judgment, fails entirely. There 
remains claim 3, aud as to that, Mr. Moulton says that claim 3 is 
not a combination, but a subordinate integer, and he clsime that bis 
client is entitled to an electricity meter, to a monopoly for permanent 
magnets, rendered permanent and constant by their special form, 
used to form either the brake or the armature fisld. Now ths 
plaintiffs magnet is what bas been called a compound or boilt-up 
magnet. and is absolutely dissimilar in form to the defendante’. The 
plaintiffs’ is of a very special form; the defendants is the common 
horse-shoe, and the witnesses say that that form isa material circem- 
stance in considering a magnet. If Mr. Moulton were claiming as his 
subordinate integer the particalar form of magnet described in his 
specification and drawings, and no other, he might possibly rely upon 
Mr. Justice Wills judgment as a decision in his favour. His 
Lordship says that Hookham did invent a form of per 
manent magnet, with great splayed ends where the continuity was 
broken. I understand this to mean a magnet, such as is described in 
the specification, as having very large polar surfaces closely fronting 
each other, go as to form a narrow alit in which the disc armature 
revolves. In the case before Mr. Justice Wills the defendant used s 
magnet similar to the plaintiffs’ magnet, and was restrained, but this 
will not be ruflcient for the plaintiffs in the present case, and Mr. 
Monlton, in fact, claims a monopoly of all magnets with large polar 
surfaces close together. I bave very great doubt whether such а 
claim could ever be sustained ; it is exceedingly difficult to say what 
is large in respect to surface and what is close together, and while 
feel convinced that Mr. Justice Wills did not decide this point 

any way that amounts to plaintiff? contention, I am not quite 
that be meant to decide that the particular form of magnet was 
claimed as an independent subordinate integer. I should myself 
the tbird claim as subsidiary to the first, so that the novel form af 
magnet is claimed as one portion of a combination and 
not as a separate invention. But however this may be, I 
am of opinion that the defendants’ magnet does not comt 
witbin any fair interpretation of the plaintiffs’ description of per- 
manent magnets with very large polar surfaces. Further than this, 
in my opinion, permanent magnets with polar surfaces closely fronting 
each other so as to form a narrow slit, in which the dise armatere 


action to an electricity meter. He points out that it is described in 
definite terms in Ayrton and Perry's specification—the revolution of 
magnets in front of a disc being indistinguishable in principle from 
the revolution of a disc in front of the magnets. In addition to the 
evidence before Mr. Justice Wills, I have Siemens’s energy measure, 
with Marcel Deprez's paper thereon in 1884. Siemens’s instrument 
bad an axis with wings revolving in paraffin; Marcel Depress seg: 
gested in 1884 an improvement upon this, by substituting for it а 
copper disc revolving between the poles of a permanent magnet, and 
he continues: “ The rotation of the disc between the poles of the 
magnet will have the effect of developing in the interior of the бис 
induced currents, following a well-known law which I formerly 
applied in my magnetic speed indicator, exercising on the теғе 
a magnetic force proportional to the first power of the speed. 
This accurately describes the defendants machine. It is true that it 
does not describe any particular form of magnet, but ordinary horse- 
shoe magnets with polar surfaces, close to each other, were well 
known, and the magnetic speed indicator to which tbe writer referred, 
is described in a paper dated 1881, which contains drawings of 
magnets, two of which (figs. 5 and 7) are practically indistioguishable 
from the defendants’ magnete. As a matter cf construction cf 
Marcel Depres's paper of 1884, I should say that the magnet that woski 
Dsence of specific direction 
would be one of the magnets shown in the drawings relating to tt 
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speed indicator therein mentioned. For these reasons I come to the 

conclusion that the plaintiff has failed to show any infringement of 

hie patent, and it is therefore unnecessary for me to express an 

opinion as to the validity of the patent. I dismiss the action wit 

costs, aud I see no reason for making any distinction between the 

costs of the action so far as it relates to the validity of the patent. 
The action was accordingly dismissed. 


BILLS BEFORE PARLIAMENTARY 
COMMITTEES, 


MANCHESTER CORPORATION TBAMWAYB. 


A OOMMITTEE of the House of Lords, of which Lord Newton is 
resident, sat on Thursday last week to consider the Manchester 
poration Tramways Bill. 

Mr. Lewis Cowakb, who appeared for the promoters, said that the 
Corporation owned the tramways in the city, and at present they 
were worked under a lease by horse traction by the Manchester 
Oarriage and Tramway Company. That lease would expire in April, 
1901, and the Corporation intended to work the tramways them- 
selves by eloctricity on the overhead trolley system. Ia 1898 the 
Oarriage and Tramway Company introduced a Bill for power to 
introduce electric traction, but that Bill was rejected. The Oorpora- 
tion sought to extend the tramway system both within the city and 
in adjacent boroughs with the consent of the local authorities. 

Mr. Borm (chairman of the Manchester Tramway Committee), 
givirg evidenca in support of the Bill, said that the Corporation 
were most anxious to relieve the congested state of the traffic in 
Market Strost, and that as the elcctric cars would be without 
sei they would take up much less room tban ordinary horse 
vehicles. 

On Wednesday the CHIEF Con: TaBLE оғ MANCHESTER spoke of 
the great inconvenience of the present system of tramways, and the 
great congestion of traffic it led to. Uader the new system with 
electricity as the motive power, the cars would travel quicker, and 
there would be fixed stopping places. | 

The Town Огёвк or Мірргатон, said the Borough of Middleton 
bad voluntarily entered into the agreement scheduled in the Bill in 
regard to a tramway system connecting Middleton and Manchester. 

The Oommittee decided to pass the Bill. 


BrACEKPOOL, ST. ANNE'S An D LytHam TBAMWAYS. 


On Wednesday and Thursday last week, Mr. W. Н. Holland's 
Committee of the House of Commons considered the Bill promoted 
by the Blackpool, St. Anne’s, and Lytham Tramways сойо to 
obtain powers to lay down a double line of tramway between 
Blackpool and Lytham. Opposition was offsred by the Corporation 
of Blackpool and by a number of owners of property: 

I: was explained by the promoters that the existing tramline, 
Which was electrically worked, had been opened sirce 1898. At 
present the company were allowed to run the tramways at the rate 
of 8 miles an hour, but this they asked to be allowed to increase to 
4 C mes the increased speed having been sanc'ioned by the Board 

Having heard evidence the Oommittee found the preamble proved. 


BAMNDGATE AND HyTrHB Tramway. 


Тик House of Lords Committee, presided over by Lord Brougbam, 
on 24th ult. had before it the scheme of the Sandgate and Hythe 
Electric Company to construct tram-roads from New Romney to 
Folkestone, to be worked by electricity on the overhead trolley 
»ys'em. Tae Committee decided to reject the scheme. 


HoppERsrIRBLD CORPORATION TRAMWAYB. 


Ox Tu and Wednesday last week, the Select Committee of the 
House of Commons, presided over by Mr. Jeffreys, had the recom- 
mitted Bill of the Hudderafield Oorporation before them. The Bill 
was originally before the Committee in March and was reported in 
the Exxoraican REV w of March 23rd. Powers were sought to 
convert the tramways from steam бо electric traction, and to extend 
them both inside and outside the borough. The capital for the 
outside extensions would be found by the Corporation and they 
would work them, but the local authorities concerned would have 
the option of purchasing the portions within their areas at the end 
of 21 years. The capital powers asked for were £399,000. In March 
the Committee approved of the extensions inside the borough, but 
in view of the fact that notice had been given of the appointment of 
a Committee on Municipal Trading they did not consider they ought 
to grant such a large and extensive system of tramways as was 
sought outside the borough boundaries. 
aoe CHaraman now annomnoed that the House had relieved them 
ы difficulty by passing a resolution authorising them to con- 

er and report as to the expediency of re-inserting in the Bill the 
Powers to construct additional tramways outside the barca. 

Me. BaLrous Browne, Q O., addressed the Committee in support 
Y the Bill, and said that the opposition of the Lancashire and 

отан Railway was now withdrawn. 

he Cuarnuan pointed out that it looked as if the Huddersfield 


Corporation were going to exploit the outside districts for its own 
profit, and the Committee would like to know if the other local 
authorities were going to get any share of PR : 

Mr. BALFOUB Ввотхе said the Corporation stood the riik and took 
the profit, but there would bo a provision inserted giving the local 
authorities power to purchase at the end of 21 years, and they would 
take over a valuable undertaking at the price of old iron. 

E irs was then called to show tho need of tramways in the 
strict. 

Raplying to the Caargman, Mr. Ram, QC, said it was estimated 
that roughly £140,000 would be spent in the outside districte. The 
expentes of promoting the Bill would be paid out of the rates. 
There were borrowing powers in the Bill providing thet the costs 
should be repayable in five years, and the remainder of the expendi- 
ture was to be repaid in 30 years or less, as the Beard of Trade might 


The CHAIN said the Committee thought the expenses onght to 
be paid in three years. 

The Committee declared the preamble of the Bill proved, and in 
the consideration of the clauses no alteration was made as to tha 
period of repayment of the expenses. 


GLASsdůow District Tramways BILL. 


A Commirrex of the House of Lords, presided over by Lord Herries, 
commenced on Thursday of last week the consideration of the above 
Bill, by which it was proposed to incorporate a company, and to 
authorise the construction of certain tramways in Renfrewshire and 
Lanarkshire. 

Mr. PEMBROKE STEPHENS opened the case for the promoters, and 
said that it might be sta'ed that the promoters came before the Oom- 
mittee with the goodwill of the local authorities concerned. The 
gauge would bs the same as on the existing systems, and the tram- 
ways would be worked by electricity. 

Mr. м. Влввінотон, who prepared the plans for the scheme, 
said the system adopted was the overhead trolley system. The gauge 
was the same as that of the tramways of the Glasgow Oorporation, 
viz , 4 feet 73 inchee. A general point of opposition stated in all the 
railway petitions was, that an electrical system would interfere with 
their electric signalling apparatus, but there was absolutely nothing 
in that, where the wires were properly insulated. The total estimate 
for the works was about £180,000, which incladed £30,000 for gene- 
rating stations in Paisley and Renfrew. 

A great deal of evidence was then called to prove the inadequacy 
of the existing tramway system in the districts. 


Oa Friday, evidence was given in support of the Bill by many 
local witnesses. 

Mr. Јонк MaTHIESON, treasurer of the Burgh of Paisley, said he 
felt satisfied that a good system of electric cars, such as was proposed 
to be given by the promoters of the Bill, would be of great advantage 
to Paisley and the surrounding districts. Personally, he inclined to 
the opinion that for some years the tramways would not be a financial 
success, and he felt sure they would result in a loss if managed by 
the Paisley Town Oouncil. 

Mr. James DoNALDSON (consulting engineer), Glasgow, said he 
М езе that public opinion in Renfrew was strongly in favour of 

9 ; 

Мг. W. М. Моврну, chairman of the Dablin United Tramways 
Oompany, and one of the promoters of the Bill, said that the Dublin 
Tramways were the largest system of electric tramways in the United 
Kingdom. They were all worked from one generating station, which 
was the largest in the country, and one of the best equipped in the 
world. Asa capitalist, he was satisfied that the scheme wonld show 
a fair profit, and he felt no doubt whatever that the necessary capital 
would be forthcoming. 

Mr. Enskmu Роггоск, in opening the case for the opponents of 
the Bill, addressed the Oommittee on behalf of the Glasgow and 
Renfrew District Railway Oompany, and maintained that if the 
scheme was sanctioned the interests of his clients would be very 
seriously prejadiced. 

Evidence was then called in support of the opposition, and the 
Committee adjourned till Monday, when Mr Luwis, chairman of the 
Parliamentary Bills Committee of the L*narkehire Oounty Oouncil, 
said that his Council the Bill, chie fly on the ground that the 
tcheme of the promoters failed to give a through ce to Glasgow. 
After hearing further evidence in opposition to the Bill, the Oom- 
mittee adjourned until Tuesday. 


Oa Tuesday the Select Oommittee, presided over by Lord Herries, 
concluded their consideration of the Bill promoted by Mr. Murphy’s 
syndicate for the construction of electric tramways in Paisley, Ren- 
frow, Johnstone, and the surrounding districts. 

It was stated by Mr. Ремввоке Втернинв, for the promoters, that 
all matters in Саен with Paisley, Renfrew, and Johnstone, 
had been arranged during the interval since the Committee last sat, 
and the only remaining difficulty—a small ono—was with the Ren- 
frewshire County Council. They had also settled with the chairman 
of the Committee of the House of Lords the shape which the clauses 


‘in the Bill should take, and there was a new clause with reference to 


the purchase of the undertaking by the lccal authorities within the 
time mentioned with the approval of the Board of Trade. 

Mr. Pors objected to the general laws as expressed in the Tram- 
ways Act of 1570 being modified without evidence in support of the 
modification having been given simply because the two parties there 
had come to an agreement, 
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The OHarBMAN pointed out that the general Tramways Act was 
passed before the days of electric tramways, and be could quite 
understand that some alteration in its provision might be necessary 
at the present time. It seemed to him that, in respect to this agree- 
ment, if the parties were agreed that was sufficient. 

After discussion amongst the parties the difficulty with the 
Renfrewshire Oounty Ooancil, which had reference to the question of 
purchase, was arranged, and the Oommittee passed the preamble of 
the Bill and ordered it to be reported to the House. 


LANCASHIRE EvzoraicaL Powar BILL. 


Bra Jaume Krrsom's Committee commenced late on Wednesday 
last week the consideration of the Lencasbire Electrical Power Bill. 


Mr. Rhodes; Warrington, Salford, Bacup, B Oldham, 
counsel 


Tramways Company. 
Mr. Wonsrmte TaAvron, Q.0., in opening the case for the promoters, 


in the Lancashire Bill before the Oommittee. The points 
to which he would direct his attention were these:— (1) The scope of 
the powers of the Bill in relation to the area they proposed to serve 
and to the public in that area; (2) the question of the suitability of 
the area for supply; and (3) the financial capacity of the pro- 
moters to carry out the undertaking. Upon the firs: point he would 
say that under clauses introduced into the Bill they could not com- 
pete either directly or indirectly with any local authority or company 
already authorised by license, order, or special Act to supply 
energy within the area of supply. The promoters could not 
jal, directly to the customers of those loca! authorities or companies. 
They sought authority to supply on behalf of a local authority 
which had already got the power to do so, but only as the agents or 
servante of that local authority. The powers of the company were 
therefore strictly limited. The only question bstween the promoters 
and the opponents was whether in any particular case there were some 
special circumstances for taking them out of the general rule that 
there ought to be a wayleave through their district. Then, with 
respect to the suitability of the area, it was of Lancashire south of the 
Ribble. It was tbe great coalfield of Lancashire, and was eminently 
suitable for the placing of their central generating atations, and the 
whole of it with the exception of that part round Southport was one 
great mass of industries and manufactures of all kinds. It would be 


generating stations of the 16 authorities cost 14 millions sterling, the 
aggregate generating power being 15,000 xw. Two-thirds of this 
power was produced by Manchester and Li the other third 
being allocated amongst 19 stations. In consequence of the difficulties 
standing in the way, 87 local authorities in the county had 
not applied for онн orders to supply themselves with 
electricity within their area. The promoters intended to create four 
generating stations at Little Lever, near Bolton, Wigan, Bt. Helens, 
and Trafford Park, Manchester. From each station there would be 


tlemen y interested in various industries in Lancashire, 
and gentlemen who were ia electricity, and connected with 
very electrical unde s. If tion of the large 


towns was successfal, many small local authorities would be pre- 
vented from gatting city except from wealthy Oorporations 
like Manchester and Li By far the larger number of the 
local authorities concerned offered no opposition to the Bill. 

Mr. F. Б. Gn aB, an electrical engineer, and one of the pro- 


annum on genera 
the promoters would be able to raise the required capital. 


E 
1 


On Thursday Mr. GRIPPER was cross-examined, and said 
promoters would be obliged by their Bill to supply any corporation 
company with electrical energy who asked for it, but they could 
supply any individual unless the local authority gave its consent. 
was not aware that a considerable number of local authori 
obtained provisional orders, and had agreed to hand them 
м E m . He objected to Liverpool and Bootle being 
of the Bill. 

Replying to several members cf the Committee, Wrrumss said 
as they wonld be responsibie for the mains, they would object to 
being by the local authorities, but there was no objection to 

authorities opaning Hr streets. They would not object to 
clause protecting the cen of Manchester. 

Mr. W. W. B. Horton, 


fj 
ack Ek 


Р 


à 


trical supply as was proposed was very necessary for the development 
of industries. 


Other witnesses gave evidence in support of the Bill on behalf cf 
industrial companies and firms working in the district. 


At the sitting of the Committee on Friday, Mr. W. P. J. Fawcos 
that the 


gave evidence, and expressed the o proposed 
scheme would give an effici t supply of at a cheap rate. 
He did rot sec that there would’ be any difi in getting the 


necessary capital, and he thought that the works could be carried out 
for the amount which was estimated. He thought that the laying of 
the mains ought to be in the hands of the company, although the 
local authorities would under the ordinary law have the power of 
opening up the roads and charging the promoters for the cost. He 
should say that where local authorities were in a position to supply 
electricity themselves, they would not give their consent to the com- 
pany supplying it. 

Prof. SBiLvamus Tompson said he considered that the scheme 
before the Committee was а perfectly feasible one, for there was no 
distance to be covered which was too great to be success- 
fully managed. The company were proposing to carry 5,000 нр. in 
one main. The Board of Trade did not at present permit more than 
1,300 НР. to be carried in one cable. If, therefore, the Board 
refused to modify its rules the company might have to lay three or 
four cables in the same conduit pipe in order to get the requisita 
power, and this would no doubt to some extent increase the cost and 
also the interference with the streets. 

Mr. Тони RawonTE said he considered that the abserce of means 
for distributing electrical power in the country seriously affeoted 
the development of industries. It was known that most of tbe 
large towns in Lancashire had provisional orders, but the company 
could not enter those towns except with the consent of the 


tocon fine himself to the question whether 
ir aeri Dii cular Bill iter со юшщ cheap and 
wer. He contended that the Bill w legalise an experi- 
ment which in all probability would fail, and which, while going 
through the process of failure, would have a hindering effect on the 
use of electrical power. This Bill was differentiated from the other 
Bills before the Committee by the fact of the enormous area 
to be supplied—some 1,100 square miles as against 150 193 
equare miles proposed to be served by the Darham Bills. This ares 
was vastly too large. It would be infinitely more reasonable to app! 
to serve a limited area, and, having done that successfally, M 
then come for further powers. What he imagined would occur was 
that as soon as they had obtained power over the whole district they 
would form subsidiary companies who would go for „ротові 
orders, and having done that would supply them with т power. 
Thus in time the company would. be supplying other companies 
bey would, in effect, 


the 
posed, because they and 
in some cases did supply themselves as cheaply as this company could 
that it sho go to 


think that the local authorities were being offered as good a con- 
dition of thinge as they could create for themselves. 

In cross-examination, the WrrNBeS said he thought that the passing 
of that Bill might exclude a better Bill, and that in practice there 
would be no competition. 

The Oommittee adjourned to June 18th. 


Dosim Юг.вотьтс Ілантімо Act. 


in Dablin. Is 
license, and had spent 290,000, 
edu үн tno s elas a TACAR tas че шг V tmd делер 


— 
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of £10,704, and a net revenue of £1,425, which had to meet the whole 
of the interest and sinking fund upon the £90,000. The promoters 
poration had not done their duty to the public, The Corporation 
one uty to або. оп 
charged 7d. a unit for their light, with the resalt that the 
not take it, and at present there were only 
The cables had proved unsatisfactory, and the 
station where the electricity was generated was one of the most 
unsuitable that could possibly be chosen. While, however, the Oor- 
consumers, no fewer than 60 private firms in the 
town were supplying themselves with electricity. The promoters of 
ill shay to the Board of асое a ieee огах 
because required compulsory powers for the purc © 
They had got a site on the river that would lend itself to the 
roduction of electricity. The action of the Dublin Oor- 
connection with the electric lighting of the city had, he 
to maintain the monopoly in their own hands, though 
do absolutely nothing to meet the wants of the ratepayers. 
ways company had offered to suvply electricity to the Oor- 
at a reasonable price, but the ан ыч er eee 
3 ap y being to keep their dead u 
and prevent any outside body d nection 
. The result was that ra 
e matter into their own hands. They came to the 
for powers which the Corporation possessed, but would 
operation. This new company expected to be able to 
average rate of 43d. per unit, and if they did that they 
great benefactors indeed. The maximum which they 
asked power to charge was 61. 
Mr. WM. Murray, chairman of the Dublin Tramways Company, and 
a member of the syndicate кошо the Bill, said that the Tram- 
ways Oompany on two occasions ered to take over the Оот- 


R ч E 8 
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sg 
55 
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di 
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8 
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cross-examined at considerable length with a view 
to showing that the -n ai was simply that of the Tramways Oom- 
POL the question of the T Qo lying the 
n ion ramways Oompany supp 
8 with electricity, Mr. Gonnom, C. O. (for the promoten, 
a letter from the Town Clerk, which said the insupera 
objection to such a course was that the company was debarred by 
statute from supplying any electricity except for the [р of 
driving their own cars or lighting their own posts. With regard to 
this, Mr. Gordon said that all that would be necessary was for the 
Corporation to release the company from their agreement. 
interests in the city 


Anumber of witnesses . 
were called and complained of inadequacy of the Oorporation’s 


supply of electricity, and considered that the syndicate promoting 
the Bill could do the work more economically and better. 

Mr. Вватав, the architect to Mesers. Arnott & Oo., said that o 
to his being unable to obtain a supply from the Corporation, he 
had to put in an installation at a cost of £3,000 for that firm. 

Mr. Hansy, electrical engineer, said the Dablin Corporation 
plant was equal to 1,500 н.р. and had 270 subscribers, as against 
horse-power of 2,384 in the case of the 70 private plants now estab- 
ше: The Corporation plant was not suitable for the supply of 

ve power. 

In cross-examination, Wrrurss said he was aware that there was a 
great scheme in hand by the Oorporation now, under Mr. Hammond, 
to = ЖУ PADUS: but even then he thought competition would be 


Мт. A. E. Ponts, electrical en 


Mr. Pansnars, electrical , stated that the proposed 
station of the 5 supply electrloity for 


ting or energy at a cheaper rato than the 7d. unit by 
the H to sell at 4d. or 


capable of supplying the demand. same however, 
occurred on, and many of the companies had had to come to 
Parliament to get powers to increase their stations, or supplement them 
by others. Now the had 


to expend upwards of а quarter of a million to instal 


asked by the Dublin Corporation to report upon the exten- 
tons of the city electric lighting scheme, and having studied the 
question on the spot, he His estimate was £254,000 for an 


efficient scheme to cover the whole of Dublin, with 19 distribating 
He on would be able to 


it was adequately equipped with capital. 
Evidence was thon “called by the Corporation: to show that the 


previous failure to supply properly was caused by want of capital, 
but as last year the their borrowing powers extended, this 
could be remedied. d ot . к 

The Onamman announced that the Committee had decided to 
the preamble of the Bill subject to the insertion of two conditions, 
viz., that the maximum of 64. per unit should be reduced to 5d., and 
that the Corporation should have the power to purchase the company 
if at any future time they should wish to do so. 

The Committee then proceeded to discuss the clauses of the Bill. 


Овитваг, Lowpow Rar. war BILL. 


Он Monday Lord Morley’s Committee of the House of Lords 
pus the Bill which has recently been introduced by the Central 


seven in the : 
chargeable by the company under the new Bill is not to exceed 
2d. return for any distance. 


MUNICIPAL TRADING. 


Tux Earl of Orewe again presided on Friday over the second sitting 
of the Joint Committee on Municipal ^ 

Mr. Gray, counsel to the Chairman of Committees of the House 
of Lords, related the practice of the House in respect to applica- 
tions by local authori for powers for the supply of gas, water, 
electric lighting and tramways. He thought t the safeguards 
against objectionable provisions finding their way into an Act of 
Parliament were sufficient, except that in the case of opposed Bills 
clauses mutually agreed upon у contending parties were about to be 

ssed without examination. The question could, however, be raised 

efore the House should such clauses ba deemed contrary to the prac- 
tice of Parliament, or to public pelicy? It was a question whether 
for water purposes a com on of local authorities might not be 
more advantageous than small Iccal bodies acting alone. With regard 
to the case of electric light, the power to supply outside the district 
was а power under the Act of 1882. For tramway 
purposes local authorities usually proceeded by Bill, and nearly all 
к light legislation was by way of of Trade provisional 
orders. 

The Окавмли : Speaking generally, I suppose it is the case that 
electric traction has ocme more into e since the extension of elee- 
tric lighting. The two things are becoming more and more connected ? 
—Yes. If the tramways are a company's undertaking, and the local 
authority has an electric lighting plant, the local authority as a rule 
will compel the company to take from them, and, of 
course, there is a saving by their so doing, because there is no reason 
why there should bea double electric plant in a town. 

Continuing, WrrmEss said that with respect to tramways, it was 
provided by the Act of 1870 that provisional orders should be obtained 
from the Board of Trade, and it was necessary in all cases to obtain 
the consent of the local authority. Where it was proposed that a 
tramway should pass through the areas of a number of local 
authorities, it was provided that an order might be granted when 
the consent was gained from the local authorities who had jurisdio- 
tion over two-thirds of the line, but that so-called veto was not 

ven “a the case “ d uy considered, however, that at present 

veto worked er y, for a осо rung ар amongst 
local authorities of demanding conditions. He thougut fhe inten- 
tion of Parliament was that local authorities should exercise a dis- 
cretion as to whether tramways should be introduced into а town or 
particular streets of a town, to which there could be no objection, but 
there had been cases where the local authority demanded to share in 
the profits of the undertaking during the fixed by Parliament 
asthe company’stenure. He did not think complaint could be made 
cf the action of the larger municipalities, but the local authorities tried 
to get as much as they could out of the concession. In many cases it 
was made a condition of consent that the tramway company should 
widen streets, and this forced companies to purchase more land than 
was required, and also forced them to pave more of the streets than 
was required of them ‘under the Act. It was aleo frequently claimed 
by | мше that they Lighting be allowed ке тд 9 be: the 
company's poles for electric purposes, an y own 
what should be the kind of pole used, and so on. Many of these 
things would be passed without notice were it not for the chairman 
of the committee, who considered the Bills. As an instance of what 
was demanded, he might mention that in two Bills that session 
the local authorities had stipulated that all the officials of the District 
Oouncil should have free over the lines; the condition was, how- 
ever, ordered to be struck out before Committee. While he did not 
wish to say anything against municipal sae Vini with to 
tramways, he could not help thinking it was for mem of 
councils and their officers to have to over such conditions, 
for it must ultimately lead to corruption in some form or other, 

Mr. Grant Lawson, M.P.: Would the chairman of Committee 
consider it an unfair condition and strike it out if a municipality said 
to the promoters of an electric tramway Bill, “You must take 
your electricity from our generating station?”—No, he would 
not consider that an unfair requirement. 
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Bat would they not be able to kill competition in the supply of 
electricity by making such a condition ?—No; it is not competition, 
because an electric company would bave power to erect a generating 
station for the purpose of providing power for its tramway, but it 
would not enter info competition with the Corporation to supply 
eleotric lighting. 

The Committee adjourned. 


— 


CORRESPONDENCE. 


Specifications. 


Being a constant reader of your excellent paper, I notice 
that you give space to the consideration of “ Current 
Specifications.” 

There is a specimen of this literature in circulation which 
should not be overlooked, as it is interesting in many ways. 
No signature is attached, but I cannot qum modesty as 
the reason in one whose nerve sustained him in writing it, 
and submitting it through a public body. 

In his next effort we may expect the author to assume 
more authority and commandeer what he requires from some 
favoured one, and pay what he likes, when he likes, or 
perhaps not at all unless he likes, for the accommodation. 

I copy a few sentences from this specification, in the hope 
that some who are better known to usin connection with 
such work may learn to what extreme it has been carried, 
and that the unsuspecting contractor may know what it is 
possible to purchase for £1. 

It would be well to point out that no mention is made in the 
specification of the number of lights to be installed, though 
we are informed that the incandescent lamps must 
100 volta 60 watts. mu and an examination of plans 
showed that 15 new 16-0.р. lights were required, also a float 
containing 21 8-c P. lamps, but these lamps are not specified 
nor any details of float given. 

Some extracts of particular interest are as follows: 

“А watt-hour meter, or meters, as may be required, 
approved of, or supplied by the Metropolitan Electric Supply 
Company for alternating currents, of range sufficient, &c., 
with such additional margin for safety added, as may be 
required by the engineer, the Metropolitan Electric Supply 
Company, the London County Council, or any other authority 
concerned or interested must be supplied and fixed, &., &c. 

« 5 cord 185,40" (130/40 which is a standard, will 
not do). 

Insulation of Conductors.—S pecial. 

“ Joints.—Must be left for examination of engineer before 
being insulated. They must then be properly insulated with 
pure rubber and vulcanized at a temperature bstween 290° 
and 800° F. 

* Drawings.—All drawings in possession of the contractors 
at completion of contract to be returned forthwith, whether 
they were made at his expense or not. 

“ Fire-—Contractor to make good damages to the building 
or adjoining properties caused by fire arising out of this con- 
tract, whether or not caused by carelessness, & o., of his 
employés. 

“ Contractor to satisfy engineer by producing all vouchers, 
receipts, &o., for materials. | 

„Engineer to have access to the works, workshops, &c., of 
contractor and every place desired by tne engineer without 
notice” (we only feel thankful that his private house has been 
В Р | 

* Approval of engineer shall not prevent him from subse- 
quently condemning the same item, should the second 
inspection disclose a fault not revealed at firat inspection. 

“ All parts of the work to be done by proper tradesmen. 
An electrician must not fix a wood block. 

“ Testing. — Тһе contractor must provide such testing sets 
as the engineer may order, including portable battery, dynamo, 
electric machine, reaistance boxes, meter of suitable type, 
and other things. 

“ Payment.—80 per cent. as certified by engineer, 10 per 
cent. in three months, and 10 per cent. in six months, 
Retention money may be applied to remedying any defecta 
ш 55 be apparent (presumably without notioe to the con- 

raotor). 


Besides the above new work, the contractor is asked to 


. specification which wonl 


estimate upon re- arranging a number of old circuits to soit 
the London County Council, no information being given or 
obtainable of the extent of the work. | | 
A detailed schedule of prices attached to Ъз filled in, and if 
any work beyond the contract is ordered and executed, the 
rice of which appears to be excessive, “ the engineer shall 
Dore power to fixa Ese at his sole discretion, which price 
shall be binding and а КАЕ 
- There are 17 foolscap pages of this specification, which, if 
published as a satire, would have been amusing, though 
hardly worth the price, but as an official document, the 


amusement it affords is considerably damped by the 
consciousness of time expended to redeem the £1 paid by 
A Contractor. 


Dublin Electric Lighting Scheme. 


Heavy pressure of work has caused me to get behindhand 
in my reading of the technical journals, and on taking up 
yours of May 4th to-day I see for the first time a statement 
in your article on Power Transmission to the «ffect that 
in my specification for three-phase generators for the Dablin 
electricity works, I have “ made it a condition of tendering 
that plant of similar size and type shall have been actually 
made by the tenderer,” and I am sure you will allow me 
to point out to you that this is not the case. 

he words in my specification are as follows :— 

Maker—Any make of engine may bs offered, of which examples cf 
equal or larger sis} аге in successful operation in the United Ting - 
dom in үн electricity supply works or on analogous duty, involv- 
ing rapid and continuous fluctuations of load. | 

Under alternators I have not made any stipulation at all, 
but I have asked tenderers to fill in the following :— 

Maker of Alternator—Bizs of largest three-phase alternator built 
by same maker. 

Where three-phase alternator of same make can be teen in 
operation. 

You will see that in the case of the alternators I have 
simply asked for information, and you will be interested to 
know that this request has not debarred British mana- 
facturers from taking part in the competition for the 


contract. 
Roberti Hammond. 
London, May 26th, 1900. 


The Protection of Insulated Wires. 


I have read Mr. Sydney F. Walker's article on the above 
subject with interest, as also Mr. Frederick Bathurst'a com- 
ments thereon. Mr. Bathurst thinks that Mr. Walker, after 
all he says, leaves us in very much the same position as we 
were in before. But does Mr. Bathurst carry us mach 
farther? I am sure that every consulting engineer of repute 
is able to design a system of wiring which will be as 
permanent as the present methods of manufacture render it 

ible, if he is given a free hand in the matter of expense; 
ut the difficulty to be contended with is that as a general 
rule the precautions and рази appearing іп the wiring 
be necessary for the attainment of 

the “best possible in the existing state of our knowledge 

of the materials with which we have to work would be 
considered as fads on the part of the engineer con- 

sulted; and contractors, in their, own interests эв 

wel as in that of the extension of electric lighting, 

would, without exception, criticise such precautions ss 
unnecessary elaborations. Now, I am re willing to 
admit that the character of wiring accidentally revealed in 

the course of the additions or alterations has occasionally 
been of such a character as to make one exclaim (inwardly), 

Ik no fire or other untoward incident has been caused by 

this wiring, the elaborate precautions taken in specifications 

for good work would seem to be thrown away.” It is simply 
astounding what current one strand of 3/224 will carry 

with apparent immunity under circumstances which any 

engineer in his senses would strongly condemn. With the 

knowledge of the character of the wiring in many houses in 

London at the present time it is a matter of great surprise 

that an “ electrical fire ” does not take place more often than 

it does. It can only be assumed that the special providence 

which admittedly watches over children and en men 

has extended its good offices to the average householder who 

has not been responsible for the wires put into bis house. 
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Mr. Bathurst seems to be an advocate of insulating lined 
pipes, one argument against unlined pipes being that one 
wire may become connected to the pipe, and that in this 
way neighbouring gaa and water pipes may be seriously 
effected. This is a possible contingency, but does not the 
ваше argument apply to leaks from the supply companies’ 
mains, in comparison with which the leak from a wire by its 
unlined pipe, would in general be practically negligible ? 

Mr. Bathurst sums up the bearing of his experience on 
the subject generally, by saying that “the growth and 
development of the art will, in spite of ‘low first cost’ 
requirements, tend to favour the use of highest quality 
material, and that the workmanship required will improve 
in like ratio.” Let us hope so for the sake of the electric 
lighting industry in general, but it is, perhape, a little too 
much to hope that the present evil of jerry wiring will cure 
itself. Not untilthe matter has been taken up by the proper 
authorities, and the insurance companies placed in a strong 
enough position to insist upon proper wiring, and competent 
inspection and supervision is provided during the progress of 
the work without running the risk of the insurance being 
placed elsewhere, can we expect any deviation from the 
inevitable tendency of the age towards cheapness, irrespec- 
tive of quality. 

Rules and regulations by scientific authorities aré no doubt 
interesting, but in the absence of the means of enforcing 
them, they are to all intents and purposes useless for the pur- 
poses of raising the character of electric wiring in general. 

From my experience of wiring I am led to the conclusion 
that no system that has yet been devised can be said to be 
universally satisfactory, nor is it likely that any one system 
could ever be devised that would comply with the exigencies of 
the very varions conditions in which electric wires have to be 
ran for light and power. The system of running wires should 
be designed with special reference to the fact that we are 
dealing with a perishable article in insulated wires, and that 
the two essential features, before which all other con- 
siderations should give way, are (1) that the sub-division of 
the circuits should be carried to such an extent as to prevent 
anything like a dangerous amount of current from ‘getting 
out of bounds without the fact being notified by the blowing 
of a fuge or otherwise; (2) that the conduits should be so 
designed as to facilitate as far as possjble the renewal of any 
wires or circuit which shows signs of sufficient deterioration. 

If these conditions are properly and consistently carried 
‘out, periodic testing will do the rest, and there should not be 
any fear of hidden evils which unexpectedly could produce 
serious results. 


We cannot expect to arrive at perfection, but it is always 


possible to do one’s best. 


Ed. C. de Segundo, A.M.I.C.E. 
London. | 


Compulsory Purchase of Electrical Undertakings. 


In your last issue I see an interesting article on the 
subject of compulsory purchase of electrical undertakings 
which leads me to mention a point with regard to Section 2 
of the Electric Lighting Act of 1888, which I venture to 

is of considerable importance. 

I believe the opinion is generally held, whether 
erroneously or not I do not know, that under the said 
section a local authority has no power to purchase any 
portion of an electric lighting undertaking outside its juris- 
diction, even though such portion be used for the purpose of 
generating electric energy for, and delivering it to, the area 
within its jurisdiction. 

In your report of the proceedings before the Joint Oom- 
mittee on Municipal Trading, Sir L. Lyell appears to have 
asked Sir Courtenay Boyle the following question :— _ 

When а municipality buys out an electrical undertaking which is 
partly within and partly without its own area, what becomes of the 
statutory right of a local authority to purchase the undertakiag oat- 
side the municipal area ? 

Sir Courtenay Boyle is reported to have replied :— 

It is not destroyed, 

The question and answer would seem to imply the existence 
of the right, of a local authority to purchase the portion of 
ап electric lighting undertaking outside its jurisdiction. It 
must be a matter of considerable importance to local 
authorities in the metropolis whether such right exists, 


. Several legal gentlemen with whom I had the pleasure of 
discussing the matter seemed to think that it did not. 

Sach a power was conferred on the Oity Oorporation һу 8 
special clause in the City of London Electric Lighting Order, 
1899, as regards the undertaking under that particular 
Order, but I have not seen a similar clause in any other 
Electrio Lighting Order. 

Sapposing that Section 2 of the Eleotrio Lighting Act of 
1888 does not givea legal authority any compulsory power to 
purchase the undertaking outside its jurisdiction, it is 
Interesting to consider the terms of that section as affecting 
the position of such authority when it comes to exercise its 
Pon of purchase as to the undertaking within its juris- 

iction. The words in the section to which I would call 
special attention relate to the determination of the value of 
the undertaking, and, as I understand them, an arbitrator 
would be bound, in determining such value, to pay due regard, 
where a part only of the undertaking is purchased, to any loss 
occasioned by severance. 

Now if you sever the mains within the area of supply from 
the generating station outside the area of supply, the latter 
may be rendered useless, whereas the former would probably 
be little damaged by the severance. Therefore, the local 
authority might be obliged to pay a large sum for damage in 
reepect of the generating station, although it could not 
compel the undertakers to sell it to them. 

It seems to me a question of great interest whether Section 
2 of the Electric Lighting Act of 1888 does or does not 
involve this ridiculous conclusion. 

Another interesting question is whether a local authority 
is empowered by the section to purchase any portion of an 
undertaking within its jurisdiotion which is used for supply- 
ing an area outside its jurisdiction ? 

It would be satisfactory to know that the Board of Trade 
had sufficient powers to smooth over the many difficulties 
that, at any rate in the case of London, appear likely to 
arise with regard to the purchase of electric lighting 
undertakings under Section 2 of the Electric Lighting Act 
of 1888, but I do not find anything in the Act to support 
such а view. | 


Pablic Health Department, 
Electrical Laboratory, Guildhall, E. O. 
May 29th, 1900. 


A. A. Voysey. 


THE FUTURE DEVELOPMENT OF THE 
STEAM ENGINE. 


So cautious a writer as Mr. A. Saxon, of Manchester, ought to com- 
mand attention when he ventures to forecast events. We assume he 
is cautious, because, in g of the future development of the 
steam engine before the Manchester Association of Engineers, he left 
his hearers to decide for themselves whether 1900 A.D. was the first 
or last year of acentury. He points out that in the past the direc- 
tion of progress in locomotive, marine, and stationary work, has been 
along the same lines of higher pressures, ter expansion, provision 
for drier steam, higher piston speeds, &c. 

There have also been improvements in shop methods, and in the 
materials of construction available that have assisted in the general 
effort for economy. 

Up to 1870 steam pressures rose steadily but very slowly to about 
75 lbs., since which time the rise has been rapid, and may, of course, 
be traced to the use of steel, and the improvements in its manvfac- 
ture, that have rendered it a reliable material. | 

Ia a few cases pressures have reached 300 Ibs. per square inch. 

Mr. Saxon quotes a boiler maker of two or three years prior to 
1873, who shook his head at a suggested pressure of 100 lbs, but 
finally produced a specification acceptable for that pressure. 

As regards piston speeds, we are told that locomotives run at 760 
to 1,500 feet per minute; marine practice runs from 425 to 1,200 feet 
in the smaller boats, while stationary practice varies from 500 to 
1,000 feet, to which rate, we may add, it had closely approximated 
20 yearsago. The Glasgow Tramway engines are to ran at only 
750 feet. i 

As regards economy, the gain has been considerable, from 8 or 9 lbs. 
of coal per 1 x.P.-hour to as little as 14 lbs. We wonder how much of 
this economy has beer realised in electric traction work. There are 
engines using 10 to 12 lbs. per xw.-homr, and even more. The 
call to-day is not so much for engines capable of great economy, as 
some means for securing the economy of which the engine is capable. 

Traction work is very disappointing to the steam engineer, because 
the variable load tells so heavily against economy. In view of 
our failures to secure the economy an engine is capable of, it seems a- 
little premature to forecast pressures of 500 lbs. per square inch or 


d 
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even higher. Sach a forecast rather denies the caution we had 
credited to the prophet. Greater expansion must obviously follow 
on higher pressure, but we are informed, with probable accuracy, 
that four cylinders should suffice for this. 
are that had о still believes ар with fore 1 

e high speed double acting engine may be employed up , 
feet of piston me in ordinary practice. The type of engine is to 
bes vertical 5 ы 5 engine; 
small engines as well as moderately engines at low pressures 
will be discarded. | 

He declares the Lancashire boiler to be unsuited for 
above 200 lbs, though he does not give reasons for the asser- 
tion. Superheating will be employed. This we do not doubt, 
bat we think the amount of зарае will be moderate, because 
we believe that the engine of future is very likely to be not 
Mr. Baxon's ideal engine at all, but simply an engine with only 
one cylinder, and without any of the evil effects which condensa- 
tion in the cylinder brings about, and which so soon put a stop 
on the benefits of h pressures and greater expansions. There 
will be no such con on in the engine of the future if, as 
seoms to-day most probable, the engine is a steam turbine. 
Ouriously, the lecturer, who has tried to foresee so much, has 
not named the turbine very favourably, and his paper pre- 
sents no evidence to show it has even seriously interru 
his thoughts. Yet to-day it is claimed that the steam turbine 
holds the record for production of xw.-hours per pound of steam, 
and if the steam turbine could be built in a oontinuously 
curved conoid in step 


йер forward. We omit here all reference to the gas engine, whio 
will every year claim more and more attention. The steam loco- 
motive, we are told, is doomed. 

The marine engine has a formidable competitor in the steam 
turbine, but here, again, Mr. Saxon does not speak as from faith. 
Perhaps, however, it is too much from a reciprocating engine 
maker to love the steam turbine, but if we were engine ers we 


BUSINESS NOTES. 


Electrical Wares Exported. 
WIE ENDING May 30TH, 1899. WIE Expme May 29TH, 1900. 


Antwerp .. .. Value £82 Amsterdam. . Value £305 
Auckland Р .. 146 Azores i a .. . 86 
Bombay ae si 98 . 75 Teleg. apparatus .. 472 
» Peleg. mat. 22 i Teleg. cable 329,000 
Boulogne .. T 27 s Teleg. wire .. 1,158 
Brisbane ia 287 Bangkok... às xi ka 85 
Buenos Ayres - .. 928 | Barcelona. Teleg. mat. 840 
" Teleg. mat. . 159 Bilbao. Teleg. cable 1,330 
Caloutta ee ee ee ae 109 mbay ee ee Ф 40 
Саре Town. ъв е s4 10 Buenos Ayres T T 200 
Copenhagen. Teleg. cable .. 920 э» Teleg. wire 339 
Durban oe x ds . . 2,050 Calcutta .. es ға 204 
Fremantle 28 ` Саре Town.. ас Pe 158 
Gothenburg 48 y Teleg. mat. 4,103 
amburg 140 | Christchurch .. 11 
Hong Kong Copenhagen. Teleg. wire. 279 
Lyttleton 18 Durban Ше #8 5 04 
auritius East London РА 94 
Ostend Р - Gibraltar. Pe РЕ 110 
Port Elizabeth  .. si . 200 ошер. Teleg. cable 28 
Rotterdam. Teleg. mat. .. 290 | Halifax. alee: paper .. е 51 
Shanghai .. Е ri . 800 Hamburg. Teleg. mat... Я 85 
Bingapore .. > ae oe 47 Hong Kong. bs zh .. 641 
St. Petersburg. Teleg. mat. 282 | Lyttleton .. - , 145 
Stockholm. Teleg. mat. . 140 Melbourne .. 143 
Sydney vs © е .. 190 Montreal .. ae Р 80 
Trinidad : 96 ia "T 25 Nagasaki. Teleg. cable 4,700 
Wellington .. УК is .. 257 Port Elizabeth .. , 100 
Yokohama .. T" ee Vx 51 Rio Јапеіго.. a id vs 54 
St. Petersburg. Teleg. cable. 157 
ii Telephone 41 
Shanghai .. 23 s .. 189 
RE Old teleg. wire. 118 
RIBERA pore е y Ve eue 89 
Stockholm. Teleg. wire .. 428 
Sydney $a - S .. 499 
Wellington .. 68 
Yokoska 8,078 
Total £5,344 Total 42819, 170 

Foreign Goods Transhipped. 
Tientsin. 'Teleg. mat. Value £269 


Brisbane. Teleph. appts. Value £789 | 
Wellington. Elec. Igt. „ ka 72 | 


Total . £811 | 

Country House Pumping Plant.— A novel application 
of the electric current has just been made at Norbury Park, the 
seat of Mr. Leopold Salamons, for the joint services of domestic 
water supply and fire protection. One of the well-known " Hatfield " 
pumps has been provided to be driven by an electric motor, the 
rectal feature of which is that it is wound for running at two speeds 
without the insertion of a resistance for the low speed. Thus water 
may be delivered at a moderate rate for daily supply, and at a high 
speed for delivering powerful jets for е extinguishing. The 
current being supplied from the accumulators the machinery may be 


put in action immediately on the discovery of a fire, and valuable time 
saved, and the water forced through fire-mains outside and inside the 
house. It is a curious fact that within a few days of the pump 
being installed а fire broke out in a flue and was extinguished 
by the aid of the appliances. We learn from 

that the system of fire protection by electricity is : hic d 
popular amongst owners of country houses that are 

the electric light. 


Deed of Assignment.—In the matter of a Deed of 
Assignment for the benefit of creditors executed on February 19th, 
1900,by Matthew Henry Barber (trading as Donnison, Barber and 
Oo.), of 10, Corporation Street, in the city of Manchester, and 
residing at. Ash Villas, Alderley Edge, in the county of Ohester, 
electrical engineer and contractor, the creditors who have not sent in 
their claims are required before June 14th next to send particulars 
of their debts or claims to the trustee, John Wilson, 37, Brown 
Street, Manchester. 


Fire Tests.—The investigations undertaken by 
British Fire Prevention Committee on Wednesday last week, com- 
prised а test with two fire blinds, and a test with the so-called 
" Mack" partition. The test with the fire blinds was intended to 


demonstrate the protection that could be afforded to windows and 
doors facing pro in which there is an outbreak of fire, and 
which may be only кроме b a small area or alley. This test was 
of one half-hour’s duration. partition test was to show the 
fire resistance of a thin partition followed by the application of 
water, the test having a duration of one hour and a quarter, and the 


temperature g up to 2,000 Е. There was a large attendance 
of members and visitors at these tests, including many district 
surveyors and public officials. 


Parliamentary Bills.—In the House of Commons on 
cepere mer 
ros tran tricity Bu 
tion Bill, the South-Eastern Metropolitan Tramways Bill, the 
South Lancashira Tramways Bill. 
In the House of Lords on 25th ult. Royal assent was given by 
commission to the City and South London Railway Bill and the 
© Oross and Euston and Hampstead Railway Bill. The South 
Staffo аз Tramways Bill and the Mersey Railway ВШ were read 
a third time. 


were 
time: Ойу of London Electric Lighting and London United 
Tramways. . | 


The Pan-American Exposition.—Definite steps have 
been taken by the board of directors of the Pan-American Ex 
. 

ce on on groan e 
Exposition. The directors have authorised D 
Buchanan to conclude with the Niagara Falls Power Company and 
the Cataract Power and Conduit Oompany for 5,000 
EE at св grounds, pe NE contracts ч NER Falls 
ower y, owners e big generating plant iagara Falls, 
will tarnish 8,000 mr. at the terminal station of the Cataract 
ower mpany, distributing Niagara power 
in Buffalo. This power will have an app voltage of 90,000, 
and will be ready for delivery April 1st, 1001. The service will be 
price will be #25 per horse-powar, the rental to be paid monthly 
price w per horse-power, the ren e paid m 
о рота гоо MANNI at the terminal station above referred to. 

e Exposition furnis transforming machinery, or other 
apparatus, subject to the approval of the electrical director of the 
power company, previous to its installation and use. The Oatarnet 
by the Niagara Falla Power Oompany шы 20,000 vers 

e ower Oom at a 
and will farnish and maintain АСЫУ cad transforming devices 
prre! Mg ечен the voltage to 11,000 volta, and is to constract a 
station for that pu 
terminal station of 


ЁЎ 


ition grounds the voltage will oe кре бота 
then go to 200 transformer 


to 2,200, and pits, 
it will be again stepped == 


built about the grounds. In these 
to 104 and 208 volts res „ the lesser voltage being 
lighting purposes and the higher for 
While the main power supply of the 
there will be ateam power, water power, natural gas and 
air furnished on the tion grounds. Thie i r 


R 
8 
J 


all material, equi t and er wil be. 
ma equipmen apparatus w req 
connection with the development and utilisation of such power 
light within the grounds. 


Pigeon Post.—The Mafeking garrison found 
a most valuable method of sending messages to the 
during the and . 
Kimberley would have been considerably better off if 
kept a number of these winged messengersavailable. An 
made to educate the public in the service which 
service birds can render. The effort is being enthusiastically 
Mr. toler apt 25 3 of the British үш 
Asso on. . regor knows something subject, 
has spent 28 years in the Indian Telegraph service, latterly 
intendent of Government telegraphs at Assam. One point which is 
within our scope than the general question is the use of carrier pigeons 
at telegraph stations for dispatch ediately a breakdown occurs 


Н 


J 
Heil 
ibi 


$ 
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thus effec a saving of time and perhaps risk, and facilitating 
the re-esta ment of communication. There has recently 

a oonference held at the Crystal Palace, where some 
trained pigeons are now to be seen, and at the Army and Navy 
Exhibition now being held at the Aquarium in London there is an 
exhibition of a number of the birds, with their aluminium carriers. 
We understand that a report of the experimenta made under the 
auspices of the Association mentioned is to be submitted to the 
Marquis of Lansdowne. We are also informed by Mr. McGregor 
that there are now as many as 500,000 trained carrier pigeons w 
can be placed at the disposal of the Government if required. 


Books Received.—No. 37,“ Fire Testa with Partitions" ; 
No. 49, Fire Tests with Doors.” London: The British Fire Pre- 
vention Committee. 28. 6d. each. 

" Lecons d'Eleotrotechnique Generale,” by P. Janet. Paris: 
Gauthier-Villars, 1900. 20 fr. 

" Handbook of Electrical Testing" by H. R. Kempe. London: 
E. & F. N. Spon, Limited, 1900. 18s. 

Catalogues and Lists.— Messrs. A. & J. Smith, of 
5 send us a pamphlet relating to their non-magnetic 
watches. 

Messrs. D. H. Bonnella & Son, Limited, send us a copy of Section 
F. of their catalogue in which are detailed and fully illustrated a 
largo variety of ерон light fixtures. 

Messrs. Arthur Cort & Oo., London, are circulating a wholesale 
price list of Balata gutta-percha and cotton belts. 

An abridged illustrated catalogue of machine tools has been 
brought out by Messrs. Geo. Richards & Oo., Limited, of Broad- 

heath. Planing, drilling, boring, band sawing, and other machines, 
air compressors, pulleys, shafting, &c., are well illustrated, and some 
descriptive particulars given. 


Electric Lift.—An Otis electrio lift has been completed 
at the new offices of the Financial Times, 72, Coleman Street, E. O. 


The Glasgow Exhibition.— Messrs. Walter Macfarlane 
Tere = чан to the 5 А 5 
ight pillars for the purpose of lighting ap the groun 6 en 
of the Exhibition the Corporation are to take over these pillars ata 
vrice to be mutually arranged. 


Dissolution.— Messrs. W. Scholes, J. Whitehead, and 


J. E. Shore (Scholes & Bon, Manchester, and J. Whitehead & Bon, 
Middleton), electrical and mechanical ee grey &c., have dis- 
solved partnership. Debts will be attended to by W. Scholes who 
carries on the businesses as Scholes & Son. 


Smoke Nuisance.—The Guildford Electricity Supply 
Company was last week fined £2 and costs for not abating a nuisance 
caused by smoke emitted from their chimneys, in accordance with an 
order made on January 81h. : 


Theft.—A labourer named Scott was sentenced at Glasgow 
last week to 30 days’ imprisonment for climbing a telephone pole 
and stealing 230 yards of copper telephone wire. The trunk line 
between Glasgow and Paisley was interrupted fora considerable time 
in consequence of Scott's action. | 


Trade Announcements,—Messrs, Laidlaw, Scholes and 
Oo., electrical engineers, have removed from Temple Street, O. on M., 
8 „ premises at Blantyre Street, Ohester Road, 

The firm of Honey wood, Austin & Po., mechanical engineers, &c., 
of Harleyford Road, Vauxhall, baving undergone certain alterations, 
the name of the firm will in future be Dick & Honeywood. 


ELEOTRIO LIGHT AND POWER NOTES. 


Abercarn.—In view of the South Wales Electrical Power 


Distribution Bill now before Parliament, the Abercarn District 
Council (which is opposing the Bill), at a special meeting last week, 
resolved :—'' That a committee of this Council be appointed to con- 
sider the whole question of the public lighting of the district, includ- 

the advisability or otherwise of the Oouncil undertaking to pro- 
vide a system of electric light within the Oouncil’s area, or the 
advisability of juining with local authorities to provide an electric 
scheme for the Western Valleys of Monmouthshire.” 


Arbroath.—A meeting of the Arbroath Gas Corporation 
was held in the Town Hall last week, Provost Grant in the chair. 
With regard to carrying out the electric light undertaking for 
the town, the Special Oommittee reported that they had received 
а letter from Messrs. Buchan and Hogarth stating that the рге. 
liminary fee for making a report would be 50 guineas, plus ex- 
pentes, these latter not to exceed £10. If, subsequently, the 
Corporation agreed to retain the firm as engineers, the fee would 
be the ordinary 5 per cent.on the cost, less 50 guineas, the pre- 
liminary fee, but plus expenses, the latter in this case not to 
exceed £60. The Electric Lighting Committee recommended that 
this offer should be accepted. Ex-Provost Keith moved the adoption 
of this report, which was then agreed to. Some discussion took 
pee as to whether Mr. Bachan as an individual or Messrs. 

uchan and Hogarth as a firm, should Ъз recognised as consulting 
engineer or engineers to the Board. Ultimately, after a great 


deal of talk, it was resolved to recognise Mr. Buchan as the ооп, 
sulting engineer. 


Aldershot.—The Town Oouncil is inviting tenders for a 
6,000-lamp installation, with a view to forming a definite decision on 
the matter. If one of the tenders is accepted, a resident engineer 
will be appointed to carry out the undertaking. 


Bath.—The high price of coal prevents the Eleotrio 
Light Committee from reducing its charge for electric current. At 
last Thursday's meeting of the Committee Mr. Bush raised the ques- 
tion of the proposed reduction in the price of current to 44d. per unit 
on June 24th. If they carried that resolution out he said that he 
should want two or three months’ holiday to get out of the way of 
the people, because the price of coal had so vastly increased, that the 
loss would be great. The coal bill before them was for £178 17s. 4d., 
an increase as compared with last year of £60, or 33 per cent. Mr. 
Bush: If we insist on that reduction I shall get out of the Oom- 
mittee, because I am afraid of it. The Chairman: I do not think 
anybody woald stay onit. He thought consumers should be charged 
49 d., and all the extra cost to the Committee, owing to the increase 
in the price of coal. Mr. Metsger read advices from the last con- 
tractors, a large Welsh firm, which stated that coal would bs no 
cheaper this year than it was now. Belgium and Germany for the 
first time were taking 23 out of the six million tons output of small 
coal produced. In consequence coal, which last year was 14s., was 
now 25: Mr. Knight said it was clear the circumstances did 
justify them in giving notice to rescind their resolution to reduce 
the price of current in June. It was eventually resolved to suspend 
the derer till such time as the Committee felt the price of cosg 
warranted it, | 


Beckenham.—The. District Council is proposing to spend 
£7,000 in the electric wiring of houses. 


Birmingham.—The Electric Supply Committee of the 
City Council, re on the taking over of the electric lighting 
undertaking, stated recently that the gross profit for the year ending 
December 31st last was £23,490, an increase of £5,963 over the pre- 
ceding year. The reserve fund amounts to £25,856. Daring the year 
the output was 2,252,699 units, an increase of 308 per cent. over the 
previous year, and the total namber of lamps connected was 62,705. 
(16-0. r. equivalent) The s revenue was £43,246, an increase of 
29 2 per cent. Oonsiderabls extensions of the works are already in 
hand for next winter's load. 


Baxton.—The electricity works belonging to the Urban | 
District Council have now been opened, and the supply ot pcr d 


laid on for street lighting and private consumers. 


Kennedy was consulted by the Council and recommended the adoption 
of a continuous current three-wire system at 230 volts, which was 


. adopted by the Council. There are three water-tube boilers by R. 


Hornaby & Sons, Grantham, equip with mechanical stokers and 
working at 160 lbs. pressure. Worthington feed pumps are used. There 
аге four bigh speed double-acting engines by Belliss & Morcom, 
coupied to Mather & Platt dynamos. The two batteries of accumulators 
consist of 130 cella each, with a discharge capacity of 250 ampere- 
hours. The boosters are by Thos. Parker, Limited, and the travellin 
crane by Higginbottom & Mannock. The engines, dynamos, f 
pumps, and crane were supplied under the contract of Mather and 
Platt. The switchboard was manufactured by Mr. James White, of 
Glasgow, who also supplied the booster. The feedors and distri- 
buting mains are of the concentric typo; all the cables are lead- 
covered and armoured, supplied and laid by Oallender’s Oable and 
Construction Company. The present amount of feeder laid is about | 
one mile and three quarters, and the distribution about 5 miles. 
Prof. Kennedy was represented by Mr. Kenneth Watson, who 
superintended the erection of the machinery. Mr. Edward Calvert 
iathe electrical engineer appointed by the District Oouncil. The 
machinery, feeders, mains, arc lamps and posts have entailed an out 
lay of over £14,000, the buildings nearly £5,000, miscellaneous 
expenses £2,000. The original loan was £24,769. 


Cardiff.—Mr. Appelbee, the electrical engineer, has inter- 
preted the Oouncil's recent resolution giving him complete control 
over the electricity works staff, as giving him finan powers as 
well, for he has, to the Council’s dissatisfaction, increased the wages 
of four membars of his staff, one by 5s. per week and three by 10s. 
each. It seems that the Lighting Committee had on two oc:asions 
declined to grant spplications made by one of these men for an 
advance, and this fact doubtless went along way toward inclining 
the Oommittee to take umbrage at his action. Mr. Appelbee 
declares—and in this we do not doubt he is perfectly correct, for 
central station assistants ara too often badly remunerated—that the 
men are fally worth the increased rate, and have been previously 
underpaid. The opinion of some members of the Oommitteo was 
that Mr. Appelbee should have reported to the Committee that these 
increases were merited before actually granting them, and others, 
while regretting the action, thought the engineer had b3en thoroughly 
honest in his misconception of his powers. One speaker thought they 
could not do other than endorse the past action of the engineer, or 
they would be humiliating him and jeopardising the works’ discipline. 
Eventually Councillor Fox proposed, and Oouncillor Good seconded, 
that the increased payments to the four men cited be suspended, 
and that the Committee consider any applications made by the men 
and submitted by the electrical engineer. Alderman Ramsdale moved 
an amendment to the effect that after the explanation of the 
engineer and ander the circumstances the action of the engineer in 
increasing these particular salarios be endorsed, but that for the 
fature all applications for increases in salaries be presented to that 
Committee. The amendment was carried. The question a raising 
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the salaries of the deputy engineer and the works’ superintendent 
then came up, and after a little discussion the matter was deferred 
for a month. 

The Town Council has ben for some time considering the advisa- 
bility of putting down a direct current plant in place of the additional 
high-pressure alternating current machinery proposed in April last. 
The electrical engineer, Mr. Appelbee, submitted a report on the 
matter, and a special meeting was to be held to deal with the whole 
question, 


Chicago.—The lighting of Chicago and suburbs is carried 
ou by two companies, the Edison Company, and the Oommonwealth 
Electric Company, which furnishes current for the outlying districts. 
Both companies are controlled by the same interests, and both pro- 
perties are under the same management. Tistinct organisations are 
maintained, however, aud the several plants are authorised and the 
services performed under separate ordinances. The Chicago Com- 
pany has four generating plants, a former gonerating station now 
doing duty ае а battery plant. The following gives the capacity of 
the four stations: 


Nominal 


Generator. 
boiler H.P. KW 


: Е Rotaries, 
Station. Engine Н.Р. ‘a me 


Number 


1 
2 
9 4 
5 


хо to 
& 
e 
e: 
Qi 

© 


5,860 


| — - 
18,310 


| 18,625 


Equivalent in 8 (бр. lamps 1,188,464. 
The Commonwealth Company has four stations, as follows : — 


——— - — À— M M — —— ͤ 6Z1l— 5 


Nominal boiler 
P. 


Btation. Engine H.P. Generator kw. 


(655 aro 
1,580 1610 incan. 
( 480 arc 


700 

650 115 1170 incan. 
ROO 660 

900 


оор > 


8,050 4,025% 8,165 


! 


Total equivalent in 8 c.r., 857,900. 


Edinbargh.—In proposing an increased charge from 33d. 
to 324. per unit., ie Mackenzie last week informed the Town 
Oouncil that the necessitating circumstances were the great rise in the 
price of coal and the large expenditure on their new undertaking. 
Even with the proposed increase, the charge was still about the lowest 
in the kingdom, there being only about four places where the average 
price was а shade under 333. per unit. The estimated production for 
the coming year was 7,300,000 units for private consamers and public 
lighting. The number cf lamps actually joined on daring the year 
was 69832, the biggest that ever this undertaking, or, he believed, 
apy, bad connected in one year, and over 2,000 more than Glasgow. 


Gloucester.—Mr. R. H. Bicknell, M. I. OC. E., held a Local 
Government Board inquiry at Gloucester on the 25th ult. with 
reference to an application by the Town Oouncil for sanction to 
borrow £9,425 for purposes of electric lighting. The town clerk said 
that the Council had spent the original loan of £43,450, and the loan 
now asked for was for an extension of the plant, &о. Mr. R Hammond 

ve details of the proposed extension, and said that the demand had 
Eoen so great, although the works had not yet commenced supply, 
that it was certain that the load next winter would considerably 
exceed the safe working capacity of the initial plant. Up to the 

resent 135 applications, for 19,350 lights, had been received—a 

emand that would slightly overload the present plant. This position 
completely justified the Council in its decision to lay down another 
900-Kw. set. This would bring up the total effective capacity to 600 
Kw. (allowing 300 xw. as a reserve) which was capable of dealing with 
a demand of 30,000 lamps connected. The experience of Gloucester 
had been identical with that of Oanterbury, where by diligent 
canvassing they bad absolutely filled up the whole of their plant 
before turning on the current, and the cost of generation for the first 
12 months was 1:85d., the exact value he had indicated as probable in 
the case of Gloucester 12 months before. Mr. Hammond further 
stated that, in bis opinion, within fiva years the plant would have to 
be made three times as Isrge. 


Gosforth.—The Newoastle-on-Tyne Electric Supply Com- 
pany have, through Messrs Dyson & Oo., Parliamentary agente, lodged 
а petition at the Private Bill Office of the House of Commons against 
the Gosforth Electric Lighting Order. 


Greenock.—The number of lamps applied for up to the 
nt by p consumers is equivalent to 6,258 8-с.Р. lamps, and 

is, with the arc lampe, brings tbe total up to 7,152, or an increase of 
710 8-0 P. lamps since last month's report. The number of consumers 


Hastings.—The Electricity Committee has appointed 
Mr. Charles Dadding, at present one of the assistant engineers at 
Yarmouth, to fill the vacancy recently advertised. There were 95 
applications for the post. 


Hull —The Lighting Committee reports that the seventh 
per working of the electricity undertaking has resulted as fol- 
we :— Gross receipts, £19,290; expenditure, £10,631, leaving a gross 
profit of £8,659, The net profit, after all deductions, amounted to 


£1,924. At the end of the financial year (March 32st last) there wen 
1,926 consumers connected, taking 940,192 units, as against 960 con- 
sumers and 749,690 units in the previous year; 54 motorsare supplied, 
the largest being of 35 нр, and a 50-H.P. motor is about to be coea- 
nected. The total capital expenditure to date is £133,802; two 
800.H P. generating sets were installed during last year, and two 
more are to be added this year. 


Heckmondwike.—The District Council has aooepted 
tenders for the electricity undertaking to the amount of £8,533, ost 
of a total of £14,842. 


Horsham.—The District Council is making application 
to the Local Government Board for sanction to borrow £15,000 for 
electricity supply works. 


Inverness.—A special meeting of the Town Council took 
lace last week to consider the relationship between the Council and 
e electrical engineer, Mr. Oraven. After discussion, a resolution 
was adopted to the effect that the whole of the specifications, 
estimates, correspondence, and analysis of separate offers submitted 
to a recent meeting be submitted to an engineer of known standing, 
pe chosen by the Council, with instructions to report on the w 
scheme. 


Kilmarnock.—We learn that great alterations and im- 
provements are being carried out at Caprington Oastle, Kilmarnock, 
the property of Colonel Smith-Cuninghame, who is at present in com- 
mand of the 2nd Life Guards, in the absence of Oolonel Neeld, in 
South Africa. Electric light is to be introduced into the Cas ‘le, and 
electrical motive power applied at the workshops at E arleston, which 
contain some machine tools of considerable sis: Mr. EA. O. de 
Ssgundo, A.M.I.O.E., is acting as consul'ing engineer. 


Keighley.—Mr. W. A. Ducat, Local Government Board 
inspector, held an inquiry last week into an application by the Oor- 
poration for borrowing powers for £45,000 for electric lighting par- 
poses. It was stated that the estimated expenditure included 
£31,460 on plant and buildings, £3,146 en expenses and сов- 
tingencies (10 per cent.), £9,122 cost of site, and £1,250 cost of first 
12 months’ running, making a total of £44,978. 


Killarney.—At the Killarney Petty Sessions last week 
at the suit of the Killarney Urban Oouncil, there were 28 
summonses heard against the Killarney Electric Lighting — 
for failure for 28 days in ing up the electric supply to the 
lamps in the streets, for which the company are contractors. The 
defence put forward on behalf of the company was that the failure 
occurred through an inevitable accident, as one of the alternators 
broke down throagh some unaccountable reason. The Bsnch decided 
that there was neglect on the part of the company in not having 
duplicate plant, and imposed a fine cf 53. in each case, with 5s. costs 
also in each сае. 


Kirkealdy.— The Tramway and Electric Lighting 
Committee has been considering the appointment of an engineer. 
F'ull inquiries are being made to this end. 


Leeds.—At the last meeting of the City Counoil a resolu- 
tion of the Lighting | Committee was adopted, which recommended 
that advertisements be published inviting tenders for the supply cf 
two or three 1,000-m P. sets of two-phase alternators, and that а 
quotation be obtained for the supply of а 1,000 E P. Babeock aud 
Whiloox boiler, to replace the old 100 kw. engines and dynamos. 
The Sab-Lighting Committee met on Monday to open the tenders 
received, which numbered 18. These were to be laid before the fall 
Committee on Wednesday. 


London.—WHITECHAPEL.—At the meeting of the Dis- 
trict Board of Works last week the chairman progress 
with regard to the electric lighting installation. Up to the present 
time, the expenditure of the Board had amounted to £56,480, and 
they had received £7,650 178. Ad. in respect to tho installation. They 
were supplying 4,508 8-0 P. in addition to the street arc lights, and 
they һай received far more applications for installations than thay 
could supply with their present machinery. 

Mrz Emp.—The Contract Journal says that a Special Committee 
on the electric lighting question of the Mile End Guardians have 
reported that Mr. Knight has informed them that “the boilers were 
wrong, the installation was wrong, and the cells were wrong, that the 
engines should be fast ones instead of slow ones, and that in regard 
to cost £3,000 would put the service in good working order, except- 
ing the provision of storing rooms; that three boilers would cost 
£1,800, and the total cost would be £6,000.” The Committee visited 
the boiler house, the works generally, and saw the master of the 
workhouse and tbe engineer in reference to the quality of the coal 
The Committee further reported that in 1895 the cost of the coal bill 
was £565 1s. 3d., and labour £215 16s.; at Lady Day, 1900, it was as 
follows: coal 22,298, and labour £508. It was proposed to reorganise 
the engineering staff. The report was referred back. 

Sr. Panonss.—The Vestry has reduced the charges for current for 
churches and chapels. | 

IstinaTon.—At the Vestry meeting last week Mr. Gordon moved 
the adoption of the report of the Electric Lighting Committee, which 
stated that they had considered the letter from tbe clerk to the 
London Oounty Oouncil dated March 9th, 1900, in re to the 
Vestry's letter of the 19th ult., in which they declined to accept 
the provisional sanctions of the Oouncil to the borrowing of 
£10,000 and £38,000 respectively on account of the above-named 
loans. The matter bad been very carefully reconsidered by the 
Finance Committee of the Council, which was unable to take any 
farther steps until the Vestry had supplied the details and informa- 
tion for which it had been asked, and the Committee was of opinion 
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that the Council would not be performing the duty imposed upon them 
by Parliament if they sanctioned the borrowing by local authorities 
on estimates and opinions furnished by such authorities without being 
satisfied from the reporte of their own officers that the amounts pro- 
posed to be borrowed were reasonable. They recommended that 
application be again made to the Council for their sanction to the 
borrowing by the Vestry of the sums of £13,200 and £56,261, and 
that they be requested to W state what further particulars 
they required. After a good deal of discussion Mr. Mills moved an 
amendment that they should ask the Finance Committee of the 
London County Council to receive a deputation in order to obtain the 
sanction that was desired. The amendment was carried by 40 votes 


against 31; the interview duly took place, with the result set forth 


below. 
Lompom County Oounom.—The Council, at the meeting on Tues- 

сетевое to lend £20,000 to the Battersea Vestry for electric 

g g 
the cost of providing lamps and standards in connection with the 
arc lighting of the streets. The Finance Committee reminded the 
Council of the report presented in March last on the aren of 
the Islin Vestry for sanction to borrow £56,261 and £13,200 for 
electric lighting purposes, when the Committee were unable to recom- 
mend permission to raise more than £38,000 and ee 
owing to the inability to obtain from the Vestry certain details 
information. Ia this connection the Committee stated they had now 
had an interview with a deputation from the Vestry, and had been 
furnished with explanations which enabled them to suggest that 
sanction should be given to the borrowing of the balances. The Oom- 
mittee accordingly submitted recommendations sanctioning the 
borrowing by the Vestry of £18,261 and £3,200. 

Mr. Billiott (Islington) said that the Committee had at first refused 
to grant the totals of the loans required by the Vestry. A deputation 
from the Vestry had waited upon the Committee the other day in 
order that one body should not go to law with the other in regard to 
the items, and they had resolved to give the Vestry what was required. 
The Vestry had said that if the Council would not sanction the 
money, it would apply to the Queen's Bench Division fora mandamus 
for the Council to grant the money, and the Council had hauled down 
its flag again. That was the result of Islington approaching the 
Council in a conciliatory manner, with the desire of saving the public 
money in law and litigation. 

Mr. Torrance protested against the 5 by the previous 
speaker. The deputation came before the Committee and 
received a patient hearing and gave certain information which the 
Council desired, resulting in the present recommendation of the 
Committee. 

Mr. Cohen, M.P., submitted that the difference between the 
Council and the Vestry would not have existed if it had not been for 
the manner in which the correspondence had been conducted. The 

difference, however, rid rU when Mr. Mills came and expressed 
his willingness to do what the Oouncil had always asked the Vestry 
todo. The speaker shared the regret of the Vice-Ohsirman of the 
Council at the inappropriate moment chosen to re-open the wound. 

The recommendation of the Committee was then put and carried. 

East Emp.—The Board of Trade intends to treat the electric light- 
ing undertakings of Limehouse, Mile End, and St. George's, for 
which provisional orders have been issued, as one with that 
chapel when the new borough of Stepney is established. | 


MARYLEBONE.—The report of the Highways Committee reminded . 


the London Oounty Council on Tuesday that the Board of Trade, in 
granting a provisional order to the Marylebone Electric Supply Oom- 
pany, bad not adopted the suggestion made by the Oouncil that the 
maximum price to be charged under the order should be 5d. 
unit. The Oommittee mentioned that they had been in communica- 
tion with the Board on that point, and, in reply, the Board stated 
that they did not consider it expedient that a lower msximum price 
than 64. per unit should be prescribed at present, but that they 
posed to amend Olause 32 of the order so as to enable the Ооп at 
any time after the commencement of the order, to make a representa- 
tion to the Board that the maximum price should be altered. This 
amendment, the Committee concluded, would have the effect of pre- 
venting unreasonable charges being made. - 
The Vestry last week resolved to petition Parliament against the 
Bill for the confirmation of the provisional order of the Marylebone 
Electric Supply Oompany, and to invite other authorities in the 
m to take joint 1! HU It was also 
села ere ange by the M to ld © of ag ire са prices 
and method of charge by the Metropolitan Electric Ва om 
in the parish should be altered. ii iil PM 
. PLoMSTRAD.—The Lighting Committee of the Vestry has recom- 
mended a scheme estimated to cost £40,000, and capable of supplying 
18,000 lamps. A deputation from the Vestry is to visit St. Helens 
and Darwen to view the dust destructors at thcse places, which are 
worked in conjunction with the electricity works. 


Lowestoft.—The walls of the municipal electricity works 
ve shown grave signs of disturbance, due to pumping operations 
th the excavations for engine beds. Mr. Hawtayne, the 

ting gineer, has suggested that a concrete raft be 
formed to su the engines, and that buttresses be built to 
strengthen the outer walls. 


Lymington.—The Town Oouncil has accepted a tender 
the Electric Light and Power Oompany for lighting the streets with 
ectricity for a term of five years. It is claimed by the company that 


they will give double the light foriless than the price now paid for gas. 
Maidstone.— Colonel W. R..Slacke, R.E., held an inquiry 

last week, on behalf of the Local Government Board, into the 

Applieation of the Urban District Oouncil for powers to borrow 

чата for the purpose of providing an electric light eupply for 
town. 


purposes, and £6,000 to the Bt. Martin's Vestry to defray | 


Middlesex.—The Board of Trade having struck out 
certain protective clauses relating to the ocntrol of main roads, from 
the provisional orders issued for the Twickenham and Uxbridge 
electricity supply schemes, the County Council will oppose the con- 
oes Bills with a view to obtaining the re-insertion of these 
clauses. 


St. Annes,—A Local Government Board inquiry was held 
last week regarding the Council's proposal to alter the site of the new 
electricity works. Practically the whole of the cables have been laid, 
amar oi Council is eager to hurry forward with the erection of the 
works. 


Sheffield.—As illustrating the effect of the increased cost 
of materials on electricity undertakings, we note that at Sheffield, 
where five years ago the Electric Light Company paid £1,450 per 
marine boiler, the Corporation now has to pay £2,850 each for what 
are stated to bs boilers of exactly the same type and кзз. Eighteen 
months ago the price was £1,950, but since then the rate of increase 
has been considerably greater. 


Trafford Park.—It is hoped that within a very short 
time the power house, for which Messrs. Lacey, Olirehugh and 
Billar are consultants, will be ready for the distribution of current 
for power and lighting purposes. 


West Ham.—The Council last week decided to insure 
the electricity works for one year with the Norwich Union Fire 
Office at 5s. percent. Several members protested that the place did 
not need insuring. 


West Riding.—A syndicate, to be known as the York- 
shire Electric Power Company, is promoting a scheme for the supply 
of electricity to the manufacturing districts of Yorkshire on the lines 
of the Lancashire project. ! 

Yeadon.—The District Council has decided to ask the 
Board of Trade to extend the time of the provisional order, aud also 
to ask the Leeds City Oouncil if it is prepared to supply electricity 
zd bulk to Yeadon in conjunction with the proposed tramway 
scheme. 


ELEOTRIO TRACTION NOTES. 


* American Street Railway Investments, 1900."— 
New York: Street Railway Journal Office.—The edition of this work 
for 1900 will be of service to all interested in the management of 
electric street railways. One is frequently reminded of the fact that 
in the States there are so many thousand miles of electrically operated 
line, and here we have the particulars of the many companies by 
which these are worked, and the financial results which have attended 


their ion during the few years. Altogether there are con- 
tained in this book, which is called the “ Red” book, presumably to 


distingaish it from some rival publication, 1,252 reports of 
Street railway com в, over 80 per cent. of which baye been 
examined and offisially “approved” by the companies themselves 
before publication in this work. We especially note a valuable table 
showing comparatively the gross receipts of the 222 syatems in the 
years 1898 and 1899. There was a general average increase last 
year of 7:82 per cent. Twenty-five of. these properties had gross 
receipts of over $1,000,000 in 1899, and 18 were between $500,000 
and $1,000,000. Operating expenses, statistics of traffic, brief outline 
of the system of traction, names of directors, and so forth, are among 
the information here embodied. There are 289 pages of reading 
matter and 25 maps of the principal street railways. 


Birmingham.—The Pablic Works Committee has been 
going into the question as to which form of overhead construction 
shall be cs qur by the tramway company for the Bristol Road 
section, which is to be converted to el trolley. 


Bournemouth.—The Bill to confirm a provisional order 
of the Board of Trade with respect to tramways in Bournemouth will 
be opposed in committee by the Poole and District Eleotric Traction 


Company. 


Bray.—A syndicate has been formed to oonstruct the 
Bray and Enniskerry electric railway. 


The City and South London Railway.—Suabject to 
the approval of Lieut.-Colonel Yorke, the inspector appointed by the 
Board of Trade to make the sty eg? Spore examination, the exten- 
sion of the City and South London с Railway from Stockwell 
to Clapham Common will be opened to the public at noon on Whit 
Sunday. An intermediate station has been placed quite close to 
that of the South-Eastern and Ohatham Company in Olapham Road, 
and there, as also at the terminal station fron Olapham Common, 
the electric railway is approached from the road level by two 
capacious lifts, On week-days there will be a train service to and 
from Moorgate Street every three or four minutes, and on Sundays 
every five or six minutes. The line is now being carried from 
Moorgate Street to Ialington, and this extension—to be completed 
early next year—will establish a direct connection underground 
between North and South, London. 


Greenock.—The terms of agreement for leasing the 
tramways of Greenock to the Port Glasgow Tramways Oompany 
were before the Police Board last wesk, and it was decided to hold a 
special meeting to discuss the matter. The lease is from May, 1900, 
to May,1928 the company to equip all lines for overhead trolley 
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running by Мау, 1901; to pay £1,200 per annum as rent and £450 per 
annum for street maintenance, repairs, &c.; electrical energy to be 
taken from the Police Board's electricity works, the company paying 
13d. per unit for a minimum supply of 500,000 units per annnm. 


Light Railway Applieations.— Notices appear in the 
London Gazette tor May 29th of the following applications which are 
to be made for light railway orders :— 
Pwllheli-Nevin: North Wales and District Light Railway and 
Electric Power Syndicate. 

Blackburn, Whalley and Burnley Distric’: Auxiliary and Light 
Railways and Tramways Company, Victoria Street, 8. W. 

Staines and Egham: Staines and Egham Light Railway Company. 

Warrington and Rencorn: International Electric Traction and 
Power Syndicate, Tower Chambers, Brown Street, Manchester. 

Nidd Valley: Power and Traction, Limited. 

Oleobury, Mortimer and Ditton Priors: Viscount Boyne and 
Admiral Robert Woodward. 

Sheerness and District: British Electric Traction Company. 

Wales and Laughton: T. R. Gainsford, O. E. Jeffock, and A. 
Wightman. 

Kingston, Surbiton end District: British Electric Traction Com- 

pany, Limited. 

Jarrow and South Shields: British Electric Traction Company. 

Swansea and District: Mayor and Corporation. 

Durham and District: British Electric Traction Company. 

Bath and District: Corporation. 

Barnsley and District: British Electric Traction Oompany. 

Mansfield and District (Extensions) : J. Fell, J. Lewis, W. J. Ker- 

shaw and others. 

Warrington and Northwich: A. Anderson, A. Brown. 

Kidderminster and Bewdley: Kidderminster and District Electric 

Lighting and Traction Company. 


Liverpool.—The Liverpool Overhead Railway Bill, which 
seeks power to enable the company to extend the line to Seaforth, has 
been withdrawn from the consideration of Lord Newton's Com- 
mittee of the House of Lords, and will now proceed as an unopposed 
measure. 

The electric car service to Bootle was commenced on 27th alt. 


London.—The Extensions Bill promoted by the London 
United Tramways Company is to be opposed in Committee of the 
House of Lords by the Middlesex Oounty Council, notwithstanding 
the fact that the local authorities affected by the Bill are in favour 
of the scheme, and have asked the County Council to abandon its 
opposition as being a waste of public money. 

Lonpox Oounry Оосхотс. — The Oouncil resolved on Tuesday, on 
the recommendation of the Highways Committee, to instruct the 
Parliamentary Committee to include in a Bill to be promoted in the 
next session a clause to confer upon the Council powers— 

(1) To double the single line of tramways in those portions of (a) Battersea 
Park Road, (b) Bermondsey New Road, (c) York Road (Battersea and Wands- 
worth), (d) Albert Embankment, and (е) Wandsworth Koad, in which the 
Council is effecting widenings under powers already conferred by Parliament; 
and (2) to construct & double line of tramways along the new street (rom 
Bermondsey New Road to Tooley Street, authorised by the Tower Bridge 
(Southern Approach) Act, 1895. 

16 was intended to reconstruct the tramways for an underground 
system of electric traction at an estimated cost of 257,00. 

The Parliamentary Committee reported that it would probably be 
advisable to present & petition to the House of Lords against the 
South Eastern Metropolitan (Electric) Tramways Bill, with a view to 
obtaining amendments which were considered necessary by the com- 
mittee. Oa the recommendation of the committee, it was decided to 
seal a petition for presentation to the House of Lords if it should be 
found essential to do so. Before the adoption of the recom- 
mendation Mr. Benn stated, in reply to Mr. Boulnois, that the 
Council bad no objection to the company's system bsing transformed 
from horse to electric traction, buf as the Council would have to 
purchase the lines in 1910 they went to Parliament contending that 
regard should be had to the system which the Council proposed to 
introduce at an early date. The Council tried to get а locus on that 
poiut before the House of Commons Committee, and they intended to 
go to the House of Lords for the same reason. The Committee were 
not opposed to any of the companies altering their methods from 
horse to electric traction if they had regard to the system to be 
adopted by the Council. 


Scarborough.—Messrs. Lacey, Clirehugh & Sillar have 
been appointed to report for the construction of the electrical trams 
from the top of the North Oliff to Olarence Drive. 


Southampton.—Colonel Yorke, of the Board of Trade, 
has made the official inspection of the town section of the new 
municipal electric tramways. 


York.—The City Counoil will meet on July 2nd to con- 


sider a resolution requiring the Oity of York Tramway Com to 
sell their undertaking. ы е 


TELEGRAPH A.D TELEPHONE NOTES. 


Dover Tele shores — report has been submitted to the 
Corporation on ths ertject of a municipal telephone system, by Mr. 
A. R. Bennett (who, by the way, is stated bythe Dover Express to be 
engineer to the Glasgow tramways). His estimate of the cost of an 


exchange, to include Dover and St. Margaret 8, is given by the local 
paper mentioned, as follows:— 


Considering all the facts, I estimate that £16 per line would be a liberal pro 
vision for a first-class metallic circuit telephone exchange system, constructed 
in accordance with the specification annexed by the Post Office to licenses m 
local authorities, within the contemplated Dover telephone area. Probably the 
cost would not exceed #15 а line. I was informed by Mr. Stilgoe, the borongz 
engineer, that asa rule the telephone conduites could be laid under the footpatts 
and I am assuming that this would be the case. The spare partially completed 
lines would cost £8 each asa maximum. This works out- 


800 subscribers and 30 public telephone lines complete 


at £16 "m ЧИ $3 s ee . £5,121 0 0 
150 partially completed lines at £8  .. is M .. . 1400 0 0 
46,390 0 0 


TARIFFS. 

An average receipt per working line of about £5 5s. per annum is necessary to 
place an exchange on а remunerative basis. Although I should expect that a 
reduction to an average of £5, or even £4 15s., per annum would be found 
nible after a short experience, it would not be judicious to rely upon less 
an average of £5 58. to begin with. | 


ESTIMATE OF REVENUE. 


300 subscribers at £5 5s. average annual receipt .. £1,578 0 0 
20 public telephone call offices at an average receipt of Sa. 
perweek .. а > ss d es is x 156 0 0 
Extra mileage charges on lines exceeding one mile in 
length, say 10 miles at £2, say a 8 И “ж 20 0 0 
Commission on value of messages telephoned to the Post 
Office for transmission as telephones, express letters, 
&c., зау b ex ss M Ps ša vs 7 10 
£1,758 10 0 
ESTIMATE OF WORKING EXPENSES. 
Manager and engineer at £8 per week .. ia e .. £156 6 6 
Clerk and storekeeper at 96. ея RE d - в оо 
One junior or lady clerk at 15s. .. ú we РЕ E W 0 0 
One boy at 10s. per week .. oc T 26 00 
Corporation establishment cbnrges i zx ss 50 0 0 
Eight girl operators at 9s. per week average wage .. "T" 187 4 0 
Rent and rates of central switch-room and offices .. aie 50 0 0 
Rent of small switch-room at St. Margaret's .. Me i 15 00 
Local assessments у A i A T "n 8.00 
Insurance, light, firing, water, cleaning "M 10 0 0 
Stationery, printing, postage, office sundries .. 2% 6 0 
Way- leaves е sa wie > ii vx x 50 0 0 
Repairs at £2 per cent. on £5,120 ‚> re е as 108 8 0 
Post Office Royalty 10 per cent. on 41,7511 si we 175 9 0 
Interest on capital, 8 per cent. on £5,120 as ix к 158 19 0 
Sinking fund, 8 per cent. оп £5,120. This, with interest 
on accumulations at 24 per cent., will pay off the whole 
capital in 26 years „ ‘es is x n 153 I9 0 
Depreciation and renewal fund, 2} per cent. on £5,120 8 per 
cent. with interest on accumulations at 24 per cent. 
would renew the whole system in 25 years. But the 
old material taken out would be worth at least 4 per 
cent., so that 24 per cent. would renew the whole 
system in 25 years ёж irs - m 198 0 0 
Income-tax and sundries .. a bs 60 0 6 
Commission on public telephone receipts 18 0 0€ 
Contingencies .. * DU. un - 50 0 0 
£1,560 18 0 
Add on account of lines partly constructed — 
Interest on 8 per cent. on £1,200 .. АЕ va oe ‚> 8 0 0 
Sinking fund at 8 per cent. on £1,200 .. dis 23 as 95 0 0 
51,633 18 0 


Net revenue . #195 198. Od. 


It will be observed that not only is provision made for recovering the whole 
capital in 25 years, but for renewing the whole of the plant, so that at tbe ter- 
mination of the license, the Corporation would be in possession of an efficient 
up-to-date system which would have cost them nothing. If this provision be 
deemed excessive then the amount saved from the depreciation and renewal 
fund, will be available towards a further reduction of rates. 


The London. County Council and the Telephone 
Service.—At Tuesday's meeting of the London Oounty Oounail the 
report of the Highways Committee, which has been adjourned from 
time to time since March of last year, was again brought forward. 
The Committee recommended the Oouncil to pass the following reso- 
lutions:— 

(a) That, in the opinion of the Council, the telephone service in the London 
area ef the National Telephone Company should managed by the Council, 
the Corporation of the City of London, and the local authorities of districs 
outside the administrative County of London, but within the London telephone 
area; (b) that, in the opinion of the Council, application should be made to the 
Postmaster-General by the Council, the Corporation of the City of London, and 
the other local authorities of districts within the London telephone area of the 
National Telephone Company, for а license under the Telegraphs Aot, 1898 for 
the establishment of a telephone service in respect of that area; (e) that the 
clerk of the Council do, in conjanction with the town clerk of the City of 
London, draft an application to the Postmaster-General for the license above 
referred to; and that such draft application, when prepared, be submitted to 
the Council for approval. 


Mr. J. W. Benn, chairman of the Committee, asked permission of 
the Council to withdraw the recommendations. He did so becasse 
the Committee had every confidence in the proposals of Mr. Hanbary, 
and, for the time being, in the operations of the Postmaster-Ganeral. 
They had come to the conclusion that as London was to bs under the 
dominion of the Government the telephone question could bs left to 
the Government. If, however, that was unsatisfactory, the subject 
of the Council appl fora municipal license could still be cæ- 
sidered, although he hoped the necessity for so doing would not 


The consent of the Oouncil having been obtained, the recommenda- 
tions were then withdrawn. 

The Highways Committee recalled the fact that an action, brought 
by the Council against the National Telephone Oompany, to restrain 
the company from carrying out certain undergroan without 
having first obtained the consent of the Oouncil, as required by the 
Telegraph Acts, was pending in the High Oourt. The solicitor to the 
Council had been in communication with the general manager of the 
company with referance to the matter, and had received the following 
letter from Mr. W. B. L. Gaine :— 
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I have now had an opportunity of consulting my board. Having regard to the 
fact that inter-communications between the competing systems of the Post 
Office and the company in London must in the nature of the case, be a matter 
of arrangement between the Postmaster-General and the company, and that the 
action of the Postmaster-General against the company was adjourned for three 
months with a view to giving time for negotiation, iny board does not see its way 
to make any communication at the present moment to your committee; but I am 
to suggest that, as the Postmaster-General's action was adjourned upon terms 
which preclude the company from breaking up streets in the meantime, the 
action of the County Council should remain in statu quo for a like period. 


The committee stated they had directed the solicitor to ascertain 
and report to them at what stage the negotiations between the Post- 
master-General and the company had arrived, and they proposed to 


does not adopt the view taken by the company that, if it can atrango 
terms with the road authorities as to underground works, the consent 
ofthe Council is not.necessary; and had pointed out that the action 
ofthe Vestry and certain other London road authorities, in entering 
into arrangements with the company, had a tendency to weaken the 
Council's position in its negotiations to secure favourable terms for 
telephone subscribers, as regards intercommunication between the 
аршу system and that about to bo established by the Post 
се. 


Manchester Telephones.—On the subject of telephone 
municipalisation at Manchester, the Municipal Journal says :— 


The telephone question in Manchester has reached the acute stage by the 
resignation of Ald. J. W. Southern, chairman of the Telephone Committee of 
the Corporation. The City Council, it will be remembered, has formally 
approved the application of a competing company fora license within the Man- 
chester area, that company undertaking. whenever called upon, to transfer its 
exchange to the municipality on equitable terms. It has been decided by the 
Committee to purchase (if possible on reasonable terms) the Manchester 
exchange of the National Telephone Company,and this company has been asked 
whether it ia willing to sell, and upon what terms, it being the purpose of those 
who recommend this course to also recommend that any injustice done to the 
Mutual Company shall be recompensed by a pecuniary consideration, It appears 
to Alderman Southern shat the National Telephone Company can prolong the 
present state of things for almost any period they choose. He regards this 
position as intolerably unfair alike to those citizens who are wishful for a more 
efficient and cheaper telephone service, and to those who, encouraged by the 
attitude towards them of the Corporation, have incurred serious responsibilities 
in their efforts to supply a competing system affording those qualities of 
efficiency and cheapness which are desirable. Such a position is both “ Incon- 
sistent and uncomfortable” to Alderman Southern, who holds strongly to the 
opinion that the Government should own all intertown telephones, and that 
there should be free communication between all syst@ms that are licensed by 
the Postmaster-General. Mr. Southern is chairman of the Committee which 
was appointed a short time ago, un zer the auspices of the Municipal Corpora- 
tions Association, to report upon the practicability of munioipal telephones and 
to collect all the information, technical and legal, which Corporation com- 
mittees may require to deal with the matter. Mr. A. В. Bennett was requested 
to write a full report, showing the cost, under varying conditions, of working 
and meinung telephones. Mr. Bennett's report, it is stated, shows that 
at ресе of about б guineas a most efficient telephone exchange can be 
supplied. 


The following memorial has been circulated among the members 
of the City Oouncil :— 


The memorial of the undersigned merchants, manufacturers, profesaional 
men, and other ratepayers showeth : That the delay in establishing competition 
in the telephone service in this city and district is & serious injury to as. That, 
in our opinion, it is incumbent on the City Council to comply with & company's 
request for confirmation of the resolution which encouraged the company to 
recognise and spend a large sum of money for the purpose of establishing com- 
petition. We think that the Mutual Telephone Company should be allowed to 
commence work and extend its system to other towns in close business relation- 
ship with Manchester, especially as they have repeatedly stated that they 
would transfer to the Corporation their Manchester service on fair terms if so 
desired i We respectfully request that the Council will permit no 
further delay, but confirm the resolution passed by it on April 14th, 1897, in 


ү the Mutual Telephone Company at the next meeting of the City 
un 


Telegraphic Interruptions and Repairs:— 
E Down, 


CABLES. Repaired, 
Wir Inpres :— | 
Jamaica Oolon eee eee оог 5 eae eee 
or. e 
Trinidad-Demerara (1871) { May 11, 1000. 7 


Mole Bt. Nicholas-Oane Haitien... March 6, 1900 ... ss 
Osyenne-Pinheiro ... - .. Oct. 11, 1899 ... ie. 


Oayenne-Paramaribo T " . 16, 1900 ‘ge 
Oeard-Maranham ... EA m P 20, 1900 885 
Fu- Maranham А is „ March 1, 1900 i 
Manila-Ilollo = Ver Wow May 29, 1900 
* (K) eee eee ? ee 1 е 
St. Thomé-Loanda oe tee 006 y 20, 1900 eee 4 Kd 
Tangier eee e [T1] Jan. 2, 1900 200 eee 
| Lannr ms. 
Bourn Arnroan :— 
Oommanication with Mafeking 
and beyond oe coe eee Oct. 18, 1899 00е eee 


Communication beyond New- 

castle : ees see 606 006 Nov. 7, 1899 eee eee 
Communication with all offices 

perce Kimberley and Germi- 


tee toe ese TIT Oct. 18 1899 oes * eee 
Communication with all offices of 


Colombia d Buenaventura... Р ün РЕР 
Comm beyond a 7 eb, 22, 1900 

interrupted on Persian Territory Feb. 24, 1900 ... 
Ecuador landlines pM eae ee0 Moh. 13, 1897 [IX] 
Brasilian landlines, south ` 

Macahe eee eee [II] see Apl. 25, 1900 006 oes 


The New German-American Cable.—A daily paper 
says that the new German-American cable from Emden to the Azores 
and New York will be ready for public use in August. 


The Pacific Cable.—After some general comments upon 
the real importance of the proposed Pacific cable, considered 
strategically, the St. James's Gazette says:—"If the conferences at 
the Colonial Office do not shortly lead to some pronouncement as to 
the immediate fate of the cable, we may expect a penera uprising of 
sentiment, both here and in the Oolonies concerned.” 


Wireless Telegraphy.—The Daily Chronicle Berlin 
correspondent says that the German lightship on the Borkum Reef 
has been provided with арган for receiving and transmitting 
messages by means of the tconi system of wireless telegraphy. 
Messages will be exchanged with ships at sea and with the land tele- 
graph station on the island of Borkum, in the mouth of the River 
Ems. А charge of 10d. will be made for each message so trans- 
mitted, in addition to the ordinary telegraphic fees. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bermondsey.— June 18th. The Vestry is inviting tenders 
for insulated electric mains, conduits, junction boxes, &o. See 
" Official Notices to-day. 

Bootle.— June 16th. The Corporation wants tenders 
for underground electric cables, the erection of arc lamps, and the 


‘supply of mechanical stokers, for electric lighting. See Official 


Notices May 25th. 


Blackpool.—June 18th. The Corporation wants tenders 


for the electrical equipment of 15 single truck tramcars. See 
" Official Notices " to-day. 


Bradford.—Jane 14th. The Corporation wante tenders 
for & switchboard for 500 volts pressure, or for alterations to the 


existing switchboard at the Valley Road electricity works. See 
„Official Notices May 25th. 


Bridgwater.— June 7th. The Council wants tenders for 

the supply of boiler house plant, engine house plant, dynamos, 

umps, switchboard, mains, lamp-posts, accumulators, meters, crane, 
be, т electricity supply. See Official Notices " May 11th. 


Brussels.—September 19th. The Council of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the commence- 
ment of supply upon а part of its territory. Oonditions and plan 
for three francs at the office, No. 14, Parvis St. Jilles, St. Jilles. | 


Crewe.—June 11th. Tenders are wanted by the Cor- 
poration for the wiring of the municipal offices, market hall, and 
corn exchange, and for supplying lamps and fittings for electrically 
lighting (separate досент for атс and incandescent lighting) the 
same. Tenders to Town Clerk. 


Dudley. — June 15th. The Corporation is inviting 
tenders for a free wiring contract. Bee Official Notices to-day. 


Durban.—Jane 29th. The Corporation wants tenders 
for overhead equipment for (а) about 16 miles of single track, 
1 overhead trolley wire, distribution boxes; (ö) 22 
double- motor cars; (c) steam and electric gonerating plant, 
including three 250-xw. generators, boilers, condensers, 
towers, switchboard, &с. See Official Notices” May 18th. 


Ealing.—June 11th. The District Counoil wants tenders 
for sto batteries and a steam dynamo alternator for the electricity 
works. See “Official Notices” May 25th. 


Egypt.—July lat. Tenders are being invited until 
July 1st by the harbour and lighthouse authorities at Alexandria for 
the supply and erection of the necessary plant and spparatas 


. required for the electric lighting of the harbour «f Port Said. 


Tenders are to be sent to L'Administration des Ports et Phares, 
Alexandria, whence particulars may be obtained. 


Germany.—June 7th. Tenders are being invited until 
June 7th by the Hamburg Finance Deputation for the supply of an 
electric launch. Tenders, marked No. 207, to be sent to Die Finanz 
Deputation, Hamburg. Particulars may be obtained from the 
Secretariat II. der Finanz Deputation, Rochbaus (Over-Hirdgenhoss 
Zemmir 429). 


Glasgow.—June 12th. 'The Corporation wants tenders 
for the supply of two seta of ewitchboards and instruments for 4,000 
арса each, for the electricity department. Bee "Official Notices” 
May 11th. 


Grimsby.—June 1st. The Corporation wants tenders 
for arc lamp-posts and brackets. Bee “Official Notices” Мау 18th. 
Another notice invites tenders fora number of electric meters. 

Halifax.—The Oorporation wants tenders for bar copper 
for electrical purposes, as well as for boilers ard piping. Bee 
Official Notices ” this week, 

Italy. — July 14th. The Municipal authorities of 
Maddalena (Sardegna), are inviting projects and tenders until July 
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l4th, for tbe electric lighting of the public streets of the town. 
Particulars may be obtained from, and schemes and tenders are to be 
sent to, Il Municipio di Maddalena (Sardegna.) 


Lincoln.—June 5th. The Electricity Works Committee 
wants tenders for the supply of about 1,400 tons of hard steam cobbles 
during the 12 months ending May 91st, 1901. 


London.—June 1st. The City Corporation Streets Com- 
mittee invite proposals for the bire of an electrically-driven dust 
cart. Bee“ Official Notices” April 20th. 


London.—June 4th. The Fulham Vestry wants tenders 
for the wiring of the electric lighting works. Copditions, specifica- 
tions, &c., at the offices of Mr. F. H. on payment of a 
deposit of £3 3s., returnable as usual. 


London County Council—June 16th. The Council 
invites tenders for an electric lighting and power installation (ex- 
cluding generating plant) telephones, fire alarms, &c., at the Horton 
Asylum, near Epsom. Взе Official Notices" May 18th. 


Manchester.—June 9th. The Tramways Committee 
wants tenders for the overhead equipment of three routes of tram- 
ways. See Official Notices” May 25th. 


Nelson.—June 12th. The Corporation invites tenders 
for a storage battery and switchboard. See Official Notices this 


Newington.—Jane 15th. The Electric Lighting Com- 
mittee requires tenders for supplying and laying conduits, mains, 
&c. Взе Official Notices” this week. 


Neweastle-on-Tyne.—June 18. The New Tramways 
Oommittee wants tenders for switchboards, underground feeders, and 
pumping apparatus. See Official Notices” May 11th. 


Partick.—June 8th. The Commissioners want tenders 
for a dust destructor with furnaces, flues, water-tube boilers, eoono- 
ио, зр. and forced draught appliances. See “Official Notices” 

¥ М Р 


South London.—June 2nd. The South London Elec- 
tric Supply Corporation wants tenders for the complete installation 
of 3,000 lights on the premises of 500 consumers in any part of the 
area of the company's supply, and for the installation of two arc 
lights on the premises of any consumer in the same area. See 
* Official Notices" May 18th. 


Spain.—July 7th. The Secretary of State for Foreign 
Affairs has received a despatch from Her Majesty’s Ambassador at 
Madrid, stating that tenders are invited by the Spanish Government, 
to be received not later than July 7th next, for the concession for an 
electric tramway from the Puerta de Hierro (Madrid) to Aravaco and 
Posaelo. Some particulars may be examined on application 
x n Commercial Department of the Foreign Office between 11 a.m. 

5 p.m. 

St. Pancras,—June 7th. The Vestry wants tenders for 
re-arranging and additions to bare copper strip conductors. See 
" Official Notices” May 25th. 


Stockport.— June 13th. The Gas and Electricity Com- 
mittee cf the Town Council wants tenders for two water-tube boilers. 
See '' Official Notices” this week. 


Sleaford.—June 19th. "Tenders for multitubular boilers, 
two steam dynamos and booster, pumps, waterheater, pipework, ac- 
cumulators, arc lamps, posts and connections, switchboard, cables, 
and grounding are wanted by the Urban District Council See 
“ Official Notices” May 25th. 


Sutton Coldfield. June 21st. The Corporation invites 
tenders for water-tube boilers and other steam plant, pipework, three 
steam dynamos and boosters; batteries, switch ‚ overhead 
traveller, mains and conduits, arc lamps and posts, and station light- 
ing. See Official Notices May 18th. 


Tanat Valley.—June 5th. The directors of the Cam- 
brian Railways Oompany ars p to receive tenders for the con- 
struction of a light railway, about 15 miles long, 4 feet 84 inches 
gauge, oc mmencing by a junction with the branch of the Oambrian 
railways at Port-y-waen, in the county of Salop, and terminating at 


Liangynog, in the county of Montgomery. cation, and 
quantities obtained, on payment of £1 18., at the of Mr. A. J. 
Oollin, engineer to the Valley Light Railway Oompany, Oswald 
Road, Oswestry. 


 OLOSNED. 


Heywood.—On Monday, at a meeting of the Electric 
Lighting Committee, tenders for the new electricity works were con- 
sidered. That for the chimney, 120 feet higb, was given to Mr. C. 
Dennes, of Bary, and that for the electric light station, comprising 
engine house, boiler house, battery room, offices, and store rooms, to 
Mr. Daniel Diggle, Heywood. The letting of the tender for machinery 
and plant was deferred. 


London.—The London County Council on Tuesday con- 
sidered the following tenders for the wiring and fittings required in 
the electric lighting of the new fire station in course of erection in 
Upper Street, Islington :— 


Barlow Bros. & Co. (accepted) .. £277 0 0 
F. A. Glover & Co. ,. 26 si 2900 8 0 
P. J. Coleby .. is T Fs - 8:9 ws usb O 0 
Private Wire and Telephone Installation Company 428 0 0 
A. H. Wood ee ев Ж] ee ee es oe ee 450 0 0 


The undernoted tenders were also considered for wiring the White 
chapel fire station :— 


F. A. Glover & Co. (accepted) . £283 6 0 
1 s ee n 28 oe " si .. 83115 0 
A. H. W - - ^ gs Es is us .. 480 0 0 
Private Wire and Telephone Installation Company 445 0 0 


Rhyl.—The following is a list of the tenders submitted to 
the Council in to specifications drawn up by Messrs. G. R 
Peers and W. H. tham :— 


і 


SECTION A. 


* Babcock @ Wilcox .. .. £2,013 10 | George Hill & CO. .. LLE 0 


Blackwell & Co. 2,058 0 Stirling Boiler Co. 9490 6 
Crompton . 2,058 0 
SECTION C. 

*Clayton Engine Co... es. £690 0 Crompton T sa . 290 0 
Lowdon.. "x - 599 0 John Fowler .. ae . 30 Е 
Brook, Hirst & Co. .. 745 0 Dorman & Smith ws GD 0 
General Electric 765 10 Hodgson, Wright Wl 6 
Lewis, Baylis & Co. .. 782 0 Mechan & Sons ie . gg 0 
Veritys .. Sa " 851 0 Electric Construction lo 0 
Ashton, Frost & Co. .. 896 0 Siemens Б ee . 190 6 
Johnson & Phillips ee 900 0 


3 


* Accepted subject to the sanction of the Local Government Board to the 


Section B.—ENGINeEs, Dynamos, BOOSTERS, &c. 


NAME OF TENDERER ТҮРЕ Or ENGIKE. AMOTXT. 
Parsons & Со.” .. Parsons £5 Ni 
Thames Iron Works Allen 5,183 

» oe ee Reavell 5,358 
Lancashire Dynamo Co. ee " T De 5.35 
Crompton & Со. .. ae se Allen "S ate - B 6,519 
Lancashire Dynamo Compsny Browett-Lindley .. 3 us 6,651 
Westinghouse Company as Allen sis T s as 6.560 
General Electric.. Reavell 5,573 
Electrical Company 5,641 
Lowdon .. ds os es Reavel  .. 8 = А 6,63 
*Lancashire Dyramo Company Alley ; oe ч 5.232 
British Schuckert - ais Reavell 5,783 
Allen эө ss Allen e E 5.771 
Lowdon vs е - Browett-Lindley .. 5,509 
Electric Construction .. T Reavell pan 6,28 
Johnson & Phillips > Willanss xis as 630 
British Schuckert Browett i% 5,902 
Westinghouse 57 6.995 
John Fowler Reavell 6,042 
Thames Ironworks Willans 6,113 
Heywood .. $a T ae Alley А 61% 
Lancashire Dynamo Company Willans .. - 6,204 
Geo. Hill & Co. .. ux 4 Browett-Lindley 6,210 
Crompton в vey, an.. 6,385 
Biemens Browett-Lindley.. a 6,444 
Lowdon Belliss compound zs 6,559 
Westinghouse Willans compound ба 6,630 

” Belliss m 6,650 
Lowdon .. M Willans »" 6.7 
General Electrio 5 АЕ E 4.708 
Scott & Mountain - Scott & Mountain T а 67 
Electrio Cofistruction .. Willans compound Be we 6,788 
Clayton Engine Company Alley $e 2 6,794 
Crompton .. ВЕ ss Belliss .. js s 6,806 
v s i Sa is Willans ‚© ee 6.49 
Electric Construction .. ae Willens .. 6,653 
Lowdon ee ee ees * ee Belliss triple 6,2908 
Crompton .. és Р PI n. 6,908 
General Electric. s% os б 6,9% 
Westinghouse .. = ane si 7,0460 
Riemens .. ee . ae Lr] 7,204 
Frank Suter Willans triple 1,305 
Thames Ironworks * ñ T 7,39 
Siemens z » compound 7,28 
m ix = Belliss " i 
Lancashire Dynamo Alley triple 7,463 
я 5 es $e Willans triple 1,4 
Lowdon oe eo ee ae ” " 1751 
Westinghouse vs oe н 7,09) 
British Schuckert - sk " » 7,703 
General Eleotric.. ub is " 1,188 
Heywood ee ee ee ee Alley triple ee, oe ee 7éu 
Crompton .. TET T Wilians triple $4 a АТ 
Electric Construction .. — .. v ii - л" 17,98 
Bcott Anderson .. 2 ea e $$ 5 И " 7,988 
Johnson & Phillips © - " $i 6,090 
Biemens .. «5 es ж " i vmi 


Brush т аз ix 
Ashton Frost .. ае os n m ex es es СК.) 
* Accepted subject to the sanction of the Local Government Board to the loan 


Section D.—Arc Lamps, UNDERGROUND MAINS, BraRET Work, ác. 


* Western Electric . £5,911 11 Callender 2671 0 
8t. Helens Cable Co. ee 6,125 0 Siemens 7,018 0 
Dennis .. Ss E .. 65184 0 Glover .. А 7,455 0 
Oliver .. ре E ВА 0 Henley .. с: 22 7,404 0 
British Ins. Wire Co. .. 6,645 0 Johnson & Philli uu Kell 0 
Ollvb er . 6,758 0 | Telegraph Man. Co... $35 0 


* Accepted subject to the sanction of the Local Government Board to the lost: 


SecTion F.—ACCUMULATORS. 


* Dutilh Smith (Marquand) £1,804 | D.P. Battery Company.. 214 
Hart Battery Company 1,861 | Chloride .. ee Таз Lat 
Tudor «+ 1805 | Heywood nm .. A 
Electrical Power Storage Co... 1,425 Soott Anderson .. Lat 
Johnson & Phillips Hart) . 1,480 
SECTION G.—CRANE. 

* Marshall, Fleming & Jack .. £145 | Stocks & (Oo. е 
James Carrick & Sous 152 Messrs. Isles, Limited ..  -: 
Carrick & Ritchie , 169 


* Accepted subject to the sanction of the Local Government Board to tbe оез. 


Southampton.—The Соппой has accepted the tender d 
Messrs. В. Z. de Ferranti for an and generator st wi 
subject to the electrical engineer being satisfied as to the design of й 
Schuckert dynamo. 


Vol. 46. No. 1,175, Јони 1, 1900.] 


THE ELECTRICAL REVIEW. 


925 


FORTHCOMING EVENTS. 


Friday, June 1sf.—At 9 p.m. Royal Institution of Great Britain. 
Discourse by Sir Henry Rosooe, F R. S. Sabject: 
" Bunsen.” 


Tharsday, June 7th.—The Róntgen Society. Ordinary General 
Meeting at Bt. Bartholomew’s Hospital, Electrical De- 
partment (by invitation of Dr. H. Lewis Jones) Dr. 
Lewis Jones will show an Influenca Mach of 
American design. Mr. James Wimshurst, F. R S., will 
give a short statement of his work in the Design and 
the Perfecting of the several forms of his Influence 

e. Dr. Rémy, of Paris, will show a new Local- 
ising Apparatus. The Annual General Meeting will be 
held in July. 


Friday, June Sth.—at 5p.m. Physical Society. Agenda: (1) “On 


he Magnetic Properties of Iron and Aluminium 
Alloys,” Part IL, by Dr. S. W. Richardson; (2) Note 
on Orystallisation produced in Solid Metal by Pressure,” 
by Mr. W. Campbell ; (3) “On the Viscosity of Mixtures 
of Liquids and of Solutions,” by Dr. О, H. Lees. 


NOTES. 


A Suggestion for the Prevention of Collisions at 
Sea.—No one will deny that a practical and efficient means 
of preventing collisions at sea would be weloomed by 
humanity at large, but, so far, nothing that can really be 
termed К has been brought forward. We have 
recently been favoured with a copy of a pamphlet by Mr. 
Léonce Fabre, of Marseilles, which describes a system pro- 
posed by M. Orrechioni. It consists, in effect, of a species 
of torpedo furnished with two horn-like projections which is 
propelled electrically at the same speed as that at 
which the vessel travels, thus keeping the cables by which it is 
attached to the vessel tant, and tending to ensure the posi- 
tion of the “pilot” directly in advance of the ship’s course. 
The *' pilot " 18 to operate at a distance of about a quarter of 
a mile in front of the ship, and the horn-like projections 
when touched will indicate the fact on board the protected 
vessel. The projections are so connected electrically with 
an indicator on board the vessel to be protected that apon the 
starboard projection being touched the indicator will im- 
mediately display port,“ and vice versd. We fear that many 
instances will at once suggest themselves to our readers where 
this system of indication (apart from the effect of strong cur- 
rente, porpoises, or similar “contingencies,” upon the direction 
of motion of the “ pilot") would break dewn. What would 
happen in the event of a ship crossing the protected one's 
bows in such a way that both projections would be 
touched simultaneously, is not dealt with in the pamphlet. 
Presumably, the indicator would show both “port” and 
: star board." in which case the man at the wheel would be 
in the unenviable position described in that historic narra- 
tive the * Hunting of the Snark,” where it is recorded that 
the Bellman, who was in command— 

‚ +. . WAS thoughtful and grave, but the orders he gave 
Were enough to bewilder a crew, 

When he cried—steer to starboard but keep her head larboard, 
What on earth was the helmsman to do? 


The Visit of Electrical Engineers to Paris.—Mr. 
W. G. McMillan, the secretary of the Institution of 
Electrical Engineers, is sending out application forms and 
full particulars in connection with the forthcoming visit to 
Paris. An extraordinary general meeting of the Institution 
will be held there on Thursday, August 16th, two days before 
the opening of the International Electrical Congress. This 
meeting (on the 16th) will be a joint meeting of the Institu- 
tion and the American Institute of Electrical Engineers, and 
the details will be given later. It is, however, necessary to 
know at the earliest convenient moment how many members 
propoee to take part in the proceedings, so that Mesers. 

k & Son may be able to make the necessary arrange- 
ments. A fee of 40 francs is payable to the French com- 
mittee by those who wish to take part in the Electrical 
Congress. 


Good Firing and Smoke Prevention.—The Oommittee 
of the Western Railway Olub in Оһісаро hare recently 
presented а report on the “Smokeless Consumption of Fael 
as Applied to Locomotives,” but some of their conclusions 
have equal application to the firing of stationary boilers. In 
their opinion, apparently, there is nothing so effective in 
smoke prevention as skilful firing, and the general opinion 
peems to be that a good fireman can accomplish more without 
A in devices of any kind than an indifferent fireman with 
them. It is necessary for the engineer and fireman to under- 
stand each other; the fireman should be informed in advance 
of every change that the engineer has to make, so that the 
fire may be kept in readiness for the changes. There is a 
good field for the expert or travelling firemen in the education 
of the man. The раса of firing five ог віх skipfuls at a 
time and resting between should give place to light and 
frequent firing, the door being left open on the latch to 
admit air enongh to burn the fresh distillates, and then 
closed, unless a damper is provided in the door. There is no 
panacee for smoke. The necessary treatment varies with 
the quality and position of the coal. The matter is 
largely in the hande of the fireman and engineer, and 
firing should be done in such a way as to avoid chilling the 
Surface of the fire by excessive increments of coal, the 
method of adding fuel being to ecatter it in thin layers and 
admit sufficient air to consume the hydro-carbons which are 
distilled off in large volume as soon as the fresh coal drops 
upon the hot fire. 


The Municipal Electrical Convention at Hudders- 
field.—The official programme of the Municipal Electrical 
Association's convention to be held at Huddersfield on June 
20th, 218t, 22nd and 28rd has been issued. The Council 
cordially invites all who may be in any way interested in the 
meetings to attend. The president for the year is Mr. A. B. 
Mountain, and he will deliver his address on Wednesday, 


June 20th, at 10 am., at the Technical College, Queen 


Street South. The following papers will then be read and 
discussed :— 
"M for Bti the D 4 for Electrical E „ 
Papers by Alderman W. Potter, Taunton; H. G. Bishop, electrical 


engineer, Wigan. 
" Electricity Worke for Small Towns.” Two Papers by С. В. 
electrical 


Vesey Brown, electrical engineer, Lincoln ; G. M. Harris, 
Thursday, June 21st. 


er, Bray. 

" Electric Motors.” Two Papers by T. P. Wilmshurst, Derby 
C. A. L. Prussman, Doncaster. 

" Combined Management of Tramways and Lighting Departments." 
By R. C. Qain, Blackpool. 

" Methods of Reducing Light Load Losses.” By H. L. P. Boot, 
Tunbridge Wells. ў 

The Association Dinner at the Town Hall, at 7.30 p.m. 


Friday, June 22nd. 


(At the Albert Hall, Oookridge Street, Leeds.) 

“The Distribution of Electricity in Scattered Areas" Two Papers 
by L. Andrews, Hastings; G. Wilkinson, e. 

^ Maintaining Certain Portibns of Electrical Distribution Bystems 
at Earth Potential" By O. H. Wordingham, Manchester. 

" Impressions of Present American Tramway Practice.” By A. E. 
Le Rossignol, tramway engineer, Newcastle-upon-Tyne. 

" Protection of Telegraph and Telephone Wires." By R. C. Qain, 
Blackpool. 


There will be visits to various works of intereat, electric 
lighting, tramway, and so on, at Bradford, Huddersfield, 
Leeds, &o. i 


. Obituary.—We regret to hear of the death of Mr. Wm. 
Johnson, who was, until February last, manager of the 
electrical department of the Sheffield Corporation. It will 
be remembered that when the works of the Sheffield Electric 
Light and Power ор were taken over by the munici- 
ality in January, 1898, Mr. Johnson, whohad been manager 
Кош the starting of the undertaking, entered the service of 
the Corporation. At one time he figured among telephone 
inventore, and seems to have been largely responsible for the 
establishment of a telephone exchange in Sheffield. Mr. 
Johnson was 56 yeara of age. He had been in ill health for 
some time past, and his more serious illness is stated to hav 
dated from the death of his wife in January last. 


(Continued on page 931.) 
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CENTRAL LONDON RAILWAY. 


However backward the metropolis may be in the matter of 
surface traction, there can be no doubt that as regards under- 
ground electric railways London leads the world. The firat 
step was taken, under the guidance of the late Doctor John 
Hopkinson, by the City and South London Railway Company, 
which, by the way, originally intended to use cable haulage, 
and provided for this in the designs. This railway remained 
unique for nearly eight years, before the Waterloo and City 
Oompany’s line was opened for traffic in 1898. 

The line with which we are now concerned will, it is hoped, 
be opened for traffic during the ooming summer, and must 
be regarded as by far the most important undertaking of 
this description in existenoe or projected. Starting from 
Shepherd’s Bush, the route lies beneath Uxbridge Road, 
Bayswater Road, Oxford Street, Holborn, Newgate Street, 


Cheapside and Poultry, terminating at the Bank; the total 
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length is 5} miles between termini, in two tunnels, and the 
во expenditure will amount to nearly three millions 
sterling. | 

‘The trains, each of which will consist of seven carriages 
hauled by a separate locomotive, will run at intervals of 24 
minutes, at an average speed (including stoppages) of 14 
miles per hour; each train seats 886 ngers, and weighs 
105 tons, loaded, without the locomotive. 

The average stay at each station will be 20 seconds, and 
the maximum speed between stations will be about 25 miles 

r hour. To maintain the 23-minute service 22 trains will 
be required ; but as the frequency will be increased later on 
to a 2-minute service, requiring 28 trains running, 28 
locomotives have already been provided. 

The tunnels are for the most part 11 feət 6 inches in 
diameter, constructed on the system invented by the late 
J. H. Greathead, and lined with cast-iron. There are 18 
stations, communicating with the platforms 100 feet below 
by means of electric elevatore ; the distanoe between stations 


к from 1,288 yards to 642 yards, averaging about 850 
8 


The generating station is situated at Shepherd’s Bush, оп 
what used to be known as Woodhouse Park; the site extends 
over an area of about 20 acres, affording ample space for the 
station, car and locomotive sheds, workshops and sidings for 
all present and future needs. The general arrangement of 
the buildings is shown by the accompanying plan. 

The boiler house is constructed of red brick, with iron 
and slate roof, and measures 148 feet x 87 feet inside; the 
boilers are arranged in two lines, one on either side of s 
central gangway, over which are situated the ооа! b 
at a height of 25 feet from the floor. 

The coal supply is brought in wagons over а siding from 
the West London Extension Railway, and is dropped into a 
hopper outside the south end of the boiler house; from this 
it is fed by gravitation to the coal conveyor and carried up 
to the bankers. The coal is weighed on a weighing-machine 
in the yard while it is in the trucks. | 

The conveyor is of Messrs. C. W. 
Hunt Company's make, exactly similar 
to the one which we recently described 
in conneotion with the Ringsend power 
station; it comprises 200 buckets, in 
which the coal is carried along the 
basement beneath the stoking floor, up 
the north wall of the building, and 
along beneatn the roof to the bunker 
which it is desired to fill. ‘The mecha- 
nical filler, by means of which esch 
bucket is automatically filled full with- 
out scattering coal, is shown in one of 
our views, as well as the gear for tight- 
ening the conveyor chain; the latter 
consists of a semi-circular -section of 
railway which can be drawn outwards 
by means of tension screws fixed to the 
end wall. The line of conveyor is also 
S | shown to advantage in our view of the 

top of the bunkere, with the automatic 

. motor pusher at the far end; views 
| of the latter were reproduced on pege 

661 of the ELECTRICAL REVIEW. The 

bunker, which has a capacity cf 1,000 

tons in the 16 hoppers at preeent in use, 

and measures 140 feet long x 28 feet 
wide, is built of sheet-iron, and is 
divided into separate compartments, 
one for each boiler ; a trip lever is pro- 
vided opposite each compartment, and 
» the ooal is deflected to one or other 
f/f aide of the middle partition as desired 
by means of tilting shoots, of which 

7 several are seen in our view. 

Я Exe The conveyor makes one complete 
—— cycle in 10 minutes, at which rate 60 
: spen tons оѓ ооа! can be carried into the 
a bunkers per hour, each bucket carry- 

an ing about 1 cwt. The motor driving 
the conveyor is of the British Thomson- 
Houston Co.'s О.Е. type, 8-H P. siza. 
The ash handling 
consist of a full-gauge railway from the surface leve 
into the tunnel beneath the boilers, dividing there so s 
to permit wagons to run close to the boiler foundations: 
the ashes are raked from the ash-pits direct into the 
wagons, and removed by means of a steam locomotive. 
Eventually, however, it is intended to remove the ashe 
by means of the conveyor. 

The boilers are of the Babcock & Wiloox type, 16 in 
number, arranged in eight batteries of two boilers each, and 
disposed equally on either side of a central gangway. 

Each boiler has 8,580 equare feet of heating surface, with 
a grate area of about 90 square feet, and evaporate 
12,000 Ibs. of water per hour at 160 lbs. per square ino; 
each consists of 16 sections of 10 tubes, 4 inches dir 
meter and 18 feet long, expanded into headers, -two 
steam drums 8 feet 6 inches diameter х 23 feet 7 inches 
long, and а mud drum 10 inches diameter x 9 feet 8 inchs 
long. The two steam drums are connected by a ого 
drum 2 feet diameter x 7 feet 6 inches long, and the oros 
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drums of each battery of two boilers are joined by a steam right angles to their length, and provided with suitable 
pipe, from the upper side of which starts the 8-inch steam valves to cut off any desired portion. There is room in the 
pipe to join the ч boiler house to 
main steam pipe. accommodate four 

We give a view ——————— — TF additional boilers, 
of the top of the for which the foun- 
boilera, showing dations are already 
this arrangement. in position. 

The sections are Water is derived 
tested during con- from the Grand 
struction with a Junction Water- 
hydraulic pressure works Company's 
of 300 lbs. per mains by means of 
square inch, and two pipes, one from 
after erection a test Caxton Road, the 
pressure of 240 lbs. other from Wood 
per square inch is Lane. The degree 
applied to the whole of hardness of the 
boiler. water is 15 to 16, 

The mechanical which is reduced to 
stokers are of the 3 or 3} degrees by 
Vicars. type, driven means of a large 
by either or both Archbutt - Deeley 
of two Bumstead water softener, in- 
and. Chandler stalled by Messrs, 
engines by means Mather & Platt. 
of shafting run In this process, to 


below; coal is fed 24,000 gallons of 
to the hoppers of Солі BUNKERS AND CONVEYER. water there is added 
the stokers through 284 lbs. of lime and 
chutes, a sufficiant 9 lbs. of soda; after 


amount being allowed to flow into the chute by means of mixing for 10 minutes, air is blown through the water by 
a valve operated by a chain. A platform runs along the means of perforated pipes lying on the bottom of the tank. 
ront of the boilers to give access to the fittings, &c. Finally, 8 lbs. of alumina ferric are mixed with the water, 


GENERAL Үкү or ENGINE Room, FROM SWITCHBOARD GALLERY. 


The steam piping is во arranged that each battery of two and as it is drawn off it is carbonated by blowing обКе gas 

boilers peaoticall y feeds one engine; all the pipes aré, how- into it. | | ‚ 
ever, put “in parallet” by a main steam pipe running at . After passing the softener, the water is either delivered 
| poe dit SE ; gti D i | н 4° 
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to the cistern beneath the cooling towers or passes direct 
to the suction mains of the boiler feed pumps, the 
latter consisting of two vertical duplex direct-acting feed 


pumps, made by Messrs. Е. Pearn & Co., which are visible latter, a8 desired. 


in the background of our view of the auxiliary condensing 
plant. The diameter of the pump rams is 8 inches, and of 


the steam cylinders 
12 inches, with a 
stroke of 15 inches; 
each pump is 
capable of deliver- 
ing 16,000 gallons 
per hour at boiler 
pressure, a rate 
sufficient to keep 
the whole of the 
boilers supplied. 

The greater por- 
tion of the feed 
water, however, is 
drawn from the 
delivery pipes which 
run from the jet 
condensers to the 
cooling tower, £0 88 
to obtain it at the 
greatest possible 
temperature before 
entering the feed 
pumps, which then 
either pass it 
through the econo- 
miseras to the 
boilers, or in case 
these are out of 
service, it can be 
delivered direct by 
а separate main; in 
any care it is passed 
through a set of 
Railton & Campbell 
feed water filters. 
The whole of the 
condensed steam 
from the auxiliary 
plant passes through 
& Wheeler surface 
condenser of 1,900 
square feet of cool- 
ing surface, having 
the circulating and 
air pumps placed 
horizontally beneath 
thesame. The cir- 
culating water is 
taken from the 
cistern beneath the 
cooling towers and 
returned to thesame 
after being cooled. 
The air pump dis- 
charge, however, is 
passed direct to the 
cistern. Our view 
shows the filters 
and surface con- 
denser, which, with 
the feed pumps, are 
situated in the base- 
ment at the north 
end of the engine 
room, close to the 
cooling tower. 

The economisers, 
four in number, are 
of the * Green" type 


situated in two separate chambers to the north of the boiler 
house ; each consists of 768 tubes of the usual dimensions, in 
Suitable gates are provided in the main 
at the waste gases may be led through either or 
both sets of each pair of economisers, or direct to either or 


four groups of 192, 
fines, во th 
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WATER-TUBE BOILERS, WITH MECHANICAL STOKERS. 


both of the chimney stacks, while the feed water may also 
be supplied through either or both sets of economisers to 
either or both lines of boilers, or may be fed direct to the. 


The scrapers of each pair of economisers are driven by a 
small direct current motor of 5 H P, output. 


The two chimney 
shafts are of brick, 


250 feet in height, 
and 10 feet їп dia- 


200 feet x 86 feet; 
it is lined with 
low enamelled t 
and is lighted from 
the roof as well as 
from the walls. It 


hand, and manu- 
factured by Messrs. 
Booth Bros.,, of 


ey. 

The floor is oc- 
cupied by six cross 
compound Corliss 
n 
three- p genera- 
tors, together with 
exciter and  light- 
ing sete, while the 
switchboard is 


room ; one of our 
Mad shows the 
gen arrange- 
ment of the plant, 
which presents an 
exceedingly fine ap- 


уре, - 
1,800 I. H. P. at the 
* 
oad, and ca | 
working contint- 
ously at 1,950 I.H P. 
when necessary. The 
arrangement of the 
fly-wheel and alter- 
nator between the 
cranks is well geen 
in our view of s 
single set. The 
cylinders are 24 and 
46 inches in dia- 
meter, with a stroke 


neither cylinder is 


jacketted, but the exhaust chambers are cast separately from 
the cylinders to minimise condensation. „Тһе valve geari 
of the Reynolds-Corliss type, with automatic variable 
actuated by two eocentrics on each cylinder; the low pres 
gear can, however, be disconnected from the governor, 
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adjustable by hand while the engine is ruoning. The clear- 
ance is not over 3 per cent. in the high pressure, and 2 per 
cent. in the low pressure cylinder. The maximum range of 
cut-off is up to } stroke in hoth cylinders. 


ARRANGEMENT OF STEAM PIPES. 


A weighted fiy- 
ball governor con- 
trols the valve gear 
of both cylinders, 
with a speed varia- 
tion less than 1} 

cent. between 
light and full load, 
The engines nor- 
maly run at 94 
revolutions per 
minute; but should 
the speed from any 
cause rise to 105 
revolutions per 
minute, steam is in- 
stantly cut off by an 
emergency governor 
acting directly on a 
stop valve. 

Before entering 
the high pressure 
cylinder the steam 
passes through an 
Allis separator 
placed between the 
engine foundations; after passing through the cylinder the 
steam enters a receiver, where it is dried by means of a 
multitubular rc-heater supplied with boiler steam. The 
piping is so arranged that either cylinder can be operated 
independently, if necessary, taking a load of 900 | H. p. 

The fl y-wheel is 18 feet in diameter, weighing 100,000 lbs., 
and is made in eight segments, held together by wrought- 
iron arrow-head straps in the rim, the arms being bolted to 
the hub. The rim is so designed that it may be run at 110 
revolutions per minute witl out receiving support from thearms, 
and the whole will be safe at 125 revolutions per minute. 

The crankshaft is of hammered всгар-ігор, 22 inches 
diameter in the fly-wheel and armature, and 20 inches at the 
journals, which are 36 inches long. Each bearing is made 
in four parte, lined with Babbitt metal expanded in place. 

The crank pins are 8 inches diameter, forced into the disc 
cranks and riveted over ; the connecting rods are 12 feet long 
between centres, of forged steel. The frames are extra 
heavy, with bored slides, and are cast with oil catchers to 
collect all oil thrown off by the moving parts. 

The main exhaust pipe runs down the centre of the 
building between the foundations, and is carried up outside 
the north wall to a height of 10 feet above the roof; it is of 
wrought-iron, 24 inches diameter, with copper bends at the 
engines; the arrangement of the exhaust pipes and con- 
densers is such that each engine may be run condensing or 


JET CONDENSER AND AIR Pump. 


exhausting to atmosphere, with an automatic valve to guard 
against failure of the vacuum in the former case. There are 
six jet condensers, fixed in the basement between the 
foandations, and combined with the air pumps; they are of 
the E. P. Allis Co.’s make, and are shown in one of our views. 
Each condenser is capable of dealing with 26,000 lbs. of 
steam per hour normally, or 30,000 lbs. if required. The 
pump is double-acting, 28 inches diameter, with a stroke of 
24 inches, and can lift the condensing water from a depth of 
20 feet, and deliver it to the top of the cooling towers while 
maintaining a vacuum of 26} inches of mercury. The pump 
is driven by a single 12-inch steam cylinder, the exhaust 
from which is led into the receiver of the main engine, во as 
to secure the economy of compounding. The tappet valve 
seen on the condenser in our view, is intended to admit a 
small quantity of air, in order to prevent mechanical shocks 
by providing a slight amount of cushioning— not sufficient, 
however, to impair the vacuum to any appreciable extent. 
(To be continued.) 


THE ECONOMICAL DEVELOPMENT OF 
MANUFACTORIES. 


[COMMUNICATED ] 
IT may be held that the question of introducing economies 
into workshops has been thrashed out, bat occasionally con- 
tributions are made 
regarding the direc- 
tions in which de- 
velopments could 
arise, which must 
be noted with 
a certain degree 
of fulness. It is 
practically beyond 
dispute that we 
are much behind 
America and Ger- 
many, not only in 
using labour-saving 
tools and appliances, 
but also in speci- 
alising and utilising 
to the fullest extent 
the undoubted ad- 
vantages of techni- 
cal education; and 
it is a matter of con- 
siderable interest at 
the moment that, 
though the greater 
portion of the 
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ONE OF THE ECONOMISER SETS. 


male adult population of Germany is compelled to 
undergo some form of military training, yet in шару 
respects Germany is probably our most formidable rival 
in the world’s market. 
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Some pertinent remarks have been recently made by Mr. 
W. Arnold in a paper read before the Birmingham Associa- 
tion of Engineers, and although he is compelled to use 
many time-worn arguments, there are certain points which 
he brings forward that are of considerable interest. Taking 
for his theme the ideas of the engineer regarding the eco- 
nomical develop- 
ment of  manu- 
factories, Mr. Ar- 
nold maintains that S 
the engineer will Et 
play a prominent T 
part in the develop- 
ment of manufac- 
turing concerns. It 
is а somewhat re- 
markable fact that 
engineers in many 
cases are successfal 
according to the 
manner in which 
they handle the 
commercial ques- 
tions that arise 
in ¢ manufactories. 
We have promi- 
nent before us the 
instance of the 
electric lighting in- 
dustry, where the 
most conspicuous 
success has been 


attained by those * 
men who have grasped the commercial possibilities of 


their systems, and left most of the technical questions 
to take care of themselves. This is as it should be, for, 
after all, there is not very much that is technically new 
in the electric light works that are being put down to- 
day; or the matter may be summed up better by saying 
that technical questions are not now so important as the 
commercial ones. There is little doubt that the future 
prosperity of many undertakings will largely depend upon 
the number of automatic machines employed; this 
specially applies to engineering works, and though the old- 
fashioned methods that are said to prevail in these 


MECHANICAL FILLE 


spicuous instance of this occurs in the paper-making 

industry, where the machines are usually driven by separate 
engines of very ancient type, and are amazingly umecono- 
mical in their working. In such a case it might b» held that 
the electric motor was somewhat unfitted to replace steam 


engines, because the work is practically continuous, buf 
there are instances 


on record where the 


. 3e electric motor has 
RUM iic A ONE CHER Lo pM M РЕС been adopted for 


driving paper- 
making mrachirery 
with the greatest 
guccess, the advant- 
age arising in the 
steadier working of 
the machines. In 
other words, there 
have been fewer 
stoppages, with the 
result that the 
output has been 
materially increased. 
In adopting auto- 
matic machinery 
and labour - saying 
tools in shops, there 
is obvioucly a limit; 
and, as Mr, 
points out, there are 
| many trades whose 
R AND TENSION GEAR. productions are 
rarely, if ever, alike, 
covering a wide range of various articles, and, in such а case, 
it would b» very difficult to introduce special machines 
for producing large quantities of work. Even in such 
cases, however, there is no reason why special 
ments could not be made to manipulate and handle the 
products in an economical manner. Analysing the whole ques- 
tion of introducing engineering specialities and mechanical 
appliances, the subject is summarised in “how much 
money can we save between the coal shovel and the 
machinery ? or otherwise, in the cost of making steam, and 
the cost of using it?” In electrical works we are accus- 
tomed to the use of special machinery for handling fuel, 
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STEAM 


shops are very deeply rooted, it must not be forgotten that 
really serious attempts are being made by many firms 
to bring themselves into line with modern ideas. 
There are, however, many industries that need almost 
a evolutionary process before they can be said to be 
conducting their works on economical lines, A very con- 


ALTERNATOR, 


and we quite agree with the author that “there are many 
industries where the cost of handling the coal and ashes has 
been ignored." The results that have been achieved in our 
own industry in the use of fuel economisers, and of forced 
and induced draft, suggest that there may be many cases 
where steam is used in which their introduction would be 
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justified. Almost the same remarks could be applied to . 


superheating, and though the question may have been some- 
what overdone, we do not doubt that important results have 
been achieved by superheatera. There is little doubt that 
the most economical engine can generally be accepted as the 
best ; but it by no means always follows, and in this matter, 
automatic expansion plays a very important part. On the 
subject of gas engines, Mr. Arnold considers that they 
compare favourably with steam engines up to about 60 H. P., 
and at lower  powers,. possess greater advantages, 
especially where steam is not required for heating, drying, 
or steam hammer work; but, ssys the author, * for higher 
wers steam can be employed with greater economy.” This 
is probably more or less true at the present moment, bnt it 
would be rash to prophesy that the future will not bring 
some greatly needed improvements in the internal combus- 
tion engine, which will render it & formidable competitor of 
the steam engine even up to 1, 500 HP. On the general 
subject of electricity Mr. Arnold points out that 
“it is a mistake to class electrical machinery under the 
head of generating plant; itis in every sense of the word a 
link between the steam plant and the machinery that has to 
be driven.” | 
The point is whether it is an economical agent, and that 
can only be decided by the circumstances surrounding any 
rticular case. We feel, however, that though much has 
n done to demonstrate the economical distribution of 
power that can be effected by electrical means, there are & 
multitade of cases where electricity could be applied with 
the greatest advantage. It is true that in some special 
instances electricity has given remarkable results, and 
it is probable that a mechanical form of transmitting power 
might have had considerable success if up-to-date 
methods had been adopted; but we can hardly agree 
with Mr. Arnold when he cites a particular case of 
electricity supplanting steam engines, by raising the question 
_“ Whether а still greater efficiency in working could not have 
been obtained if the whole plant had been rearranged and 
reorganised and driven by economical steam engines, with 
power transmitted by shafting, ropes, and belts, and still the 
initial cost of this System would certainly not be greater.” 
We have seen some exceedingly good examples of the 
economical transmission of mechanical power, but the weak- 
ness of Mr. Arnold’s arguments is, nevertheless, obvious, 
because he says, “If the whole plant can be rearranged.” 
That is one of the instances where electricity shows to great 
advantage. Moreover, we may take it that when separate 
steam engines have been employed in driving machinery, it 
has been because the area has been scattered, and the 
machinery has been used more or less intermittently. Under 
such circumstances we affirm that electricity has no rival. 
Besides, it must not be forgotten that the use of shafting and 
gearing brings in other expenses, some portion of which 
ought to be placed to the cost of a mechanical system of 
transmission. In using shafting and its tributary gearing, 
stouter walls are required, and it is remarkable how largely 
this bulks їп the design and erection of a factory. It may 
interest the author of the paper to learn that one factory, 
which was designed. specially for electrical transmission, 
actually showed a saving of £3,000 in the buildings over 
what would have been necessary if shafting and gearing had 
been employed. Mr. Arnold lays considerable streas upon 
the advantages of rope-driving, and there is no doubt that 
in certain districts where specjal industries abound, some 
noteworthy results have been achieved. Though there may 
be some instances of rope-driviog showing better results than 
electrical, there are cases where electricity has supplanted a 
rope system with the most beneficial results. In summing 
up the varions modes of transmitting power, “ electricity 
has," gays Mr. Arnold, “the preference, where power is 
required in various small intermittent quantities, and 
covering a great area of ground ; or where it is required in 
isolated buildings, such as explosive or inflammable mill 
manufactories ; but in compact and well-arranged works 
the power absorbed in driving shafting and rope, or belting 
and gearing, does not exceed 20 per cent. of the effective 
horse-power of the engine, and, in an up-to-date plant, it 
should not exceed half that amount. and can be run with 
much greater economy and efficiency.” If such conditions 
could be realised in actual practice, we fear that the opening 
for electricity would not be very great, but to 


suggest that any mechanical form of transmission 
of the power to the machine would not lose 
more than 10 т cent. is a counsel of  perfec- 
tion that is hardly likely to be realised in any manufactory. 
It is quite true, as Mr. Arnold states, “that the arrange- 
ment of a plant with a view to economy in production is 
in many works in this country strikingly absent. There 
is an absence of cohesion between the various departments 
that is most apparent to a stranger. It would seem obvious 
in designing any system of manufacture that there should 
be a steady progress of the raw material through the 
various stages without any turning back. In other 
words, the raw productions should go in at one end of 
the factory, and the finished article from the other end, and 
the various stages should ba those of steady progression. In 
this respect, American methods are much better than ours, 
and although there is a certain amount of excuse to urge on 
behalf of old-fashioned works, we think that under some 
circumstances it would be worth while to recast the 
whole method of production, in order to arrive at an econo- 
mical system. The author states that it is now generally 
conceded by the up-to-date engineer, that the modern factory 
should be equipped with a plant of a maximum pro- 
ductive capacity, and that every square foot of space 
must be regarded ad an augmentive factor in the 
expense aecount. That the best management and organisa- 
tion of workmen and plant is that which produces the 
greatest output per square foot of floor space and per hour 
of time, and that the maximum effects in these directions 
cannot be secured with low-priced men or equipments." 
We cannot help quoting the conoluding remarks of 
Arnold, with which we are almost in entire agreement :— 

“There is really no lack of technical ability in this country, 
bat the difficulty lies in being able to apply it in a practical 
manner. Oar American and German competitors do not 
lay claim to the invention of many of the most 
successful machines, but they have carefully applied 
all the best processes and inventions of ours to their own use 
in а scientific and practical manner ; and, at the same time, 
we are at perfect liberty to adopt any of their methods if 
they are superior to our own. In America, where material 
is dearer than in this country, where labour is more 
expensive, and the cost of transit greater, they, however, 
supply us with machinery, toola, and appliances in large 
quantities and at a less price than we can produce them 
ourselves. Several industries they have practically taken 
from us, notwithstanding the fact that both labour and 
material are more expensive there than here; this is 
because they have gone into the manufacture more 
systematically and scientifically. It should, however, be 
borne in mind that although the Americans are supplyin 
steam engines to this country, some of the most powerf 
ones used in the United States are of English manufacture, 
and also that in many of the best establishments in America 
we should find, if not an Englishman, at least a Scotchman, — 
in control. | 

If we pursue the same course as our competitors, by 


.systemising on economical lines, and adopting the most 


advanced methods of production, the cries we are so fond 
of raising against ourselves, of want of technical knowledge 
and ability, want of energy and enterprise, the decay of our 
industries, and the fall of our commercial supremacy, would 
be cries of the past; and the race for supremacy in the 
manufacturing world would be a race run on merita." 


7 NOTES. 


(Concluded from page 925.) 


Electric Launches on the Thames.—The suggestion 
which we put forward in our leader on “ Progress in Electric 
Traction” a few weeks ago—viz., that a rapid and efficient 
service of electric passenger launches should be placed on the 
Thames instead of the now defunct steamboats—has quickly 
borne fruit. The Daily Mail, commenting in advance on the 
discussion which was expected to take place at the London 
Oounty Council on Tuesday lest, strongly advocated the 
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adoption of electricity for the motive power, and the idea 
has been favourably received in other quarters also. There 
can, we think, be no question as to the relative economy of 
this system as compared with that formerly in use, while the 
gain in convenience, speed and comfort is in itself more 
than sufficient to justify the innovation. Judging, however, 
from past experience of the County Council and its ways, we 
cannot help doubting whether that omniscient body will 
have the courage to embark on such an obviously advan- 
tageous and progressive enterprise. We hope we shall 
find our forebodings mistaken. 


The Light that does not Fail—It is seriously 
announced in the colamns of a contemporary, the name of 
which we consider it charitable to suppress, that a company 
with & capital of $25,000,000 has been formed to develop an 
invention which should not be without some influence upon 
the present methods of obtaining artificial light. An 
American chemist is stated to have sold to the above 
mentioned company the patent rights in an invention by 
means of which a light is produced in a glass bulb previously 
‘exhausted by certain chemical reactions. The light is stated 
to be the equivalent of imprisoned sunlight. Once imprisoned 
the light does not go out. It can be carried about “in the 
pocket with one’s purse or case of cigars, from which it can 
be drawn when it is desired to see clearly.” 


Marine Engineers’ Certificates.—A deputation of 
marine engineers and members of Parliament representing 
various seaport towns waited on Mr. C. T. Ritchie, 
M.P., President of the Board of Trade, .at Whitehall 
Gardens, a few days ago for the purpose of discussing 
the subject of certificates of marine engineers. Sir J. F. 
Flannery, M.P., said the deputation represented the 
views of very nearly the whole of the engineering trade 
of the country, and the matter in question was the improve- 
ment of the efficiency of marine engineers. The suggestion 
which the deputation had to make was that there should be 
a modification of the Board of Trade Regulations made 
under the existing Acts of Parliament with regard to marine 
engineers’ certificates. Mr. Ritchie, in reply, said it was 
essential that the engineers employed, on board ship should 
be fully qualified to perform the very responsible duties 
which devolved upon them, and, therefore, if it could be 
shown that the existing condition of things and the existing 
regulations did not secure that supply of efficient engineers 
which was necessary, then a good case was undoubtedly made 
out for some alteration. The present regulations had been 
in force 8 many years, and he did not know that it 
had been shown by experience that they had led to the 
employment of engineers who had not been sufficiently 
qualified to perform the work cast upon them. It would be 
better for all concerned that they should move somewhat 
tentatively in the matter, and his suggestion was that the 


Board of Trade regulations ought to be amended so as to 


secure four years’ workshop experience instead of the three 
years now necessary. 


The Price of Energy Increased at Edinburgh.— 
From an * Electric Lighting Note" in another column it 
will be observed that it been found neoessary, at Edin- 
burgh, to increase the charge of energy from 31d. to 83d. 
per unit on account of the higher prioe of coal and the 
arge expenditure on the new undertaking. 


Appointment.—Mr. E. Taylor, assistant engineer at the 
tramway electric power station, Sheffield, has been appointed 
chief assistant engineer for the Birkenhead Corporation 
tramway system, to supervise the installation of an electric 
tramway service. 


Appointments Vacant.—The Southport Corporation 
want a depót superintendent and an ins in connection 
with the electric tramway system. Sze “Official Notices " 
to-day. | 

The Oouncil of the Municipal Electrical Association 
want a gentleman having an office in London to act as secre- 
tary under the direction of the honorary secretary. See 
* Official Notices ” this week. 


T wo lecturers are required for the electrical and engineer- 
ing departmenta of the City of Birmingham Manicipal 
Technical School at £160 and £125 respectively. See 
“ Official Notioes to-day. 


A tramway engineer is wanted by the Brighton 
tion to control the carrying out of the constraction of the 
electric tramway system. Applications to be lodged with the 
Town Olerk, Town Hall, by Jane 8th. 


A senior demonstrator is required for the department of 
electrical engineering and applied physics at Finsbary 
Teohnical Oollege. Salary, £150 to £200. See “ Official 
Notices " to-day. 


The District Council of Burton wants an assistant 
electrical engineer; salary, £100 per annum. 

The Electric Lighting Committee of the Hull Corpora- 
tion wants an assistant electrical engineer; salary, £150 per 
annum. 


The Electric Committee of Belfast Corporation wants a 
charge engineer. 


The Blackburn Corporation wante a shift engineer ; salary, 
£2 а week. See Official Notices this week. 


Personal.—Dr. J. Erskine Murray has left the employ- 
ment of Marooni's Wireless Telegraph Company, Limited, ав 
the appointment which he held has been done away with. 


Correction.— We regret that in our description of Messrs. 
Rickard’s cable works, we unfortunately misspelt Mr. 
Dansford’s name as Dunsoombe. 


p 


IMPERIAL TELEGRAPHIC COMMUNI- 
CATION. 


Бтв Ерүлвр Sassoon has done yeoman’s service in awaken- 
ing the attention of the public to the very unsatisfactory 
condition of our means of communication with the outlying 

rts of our Empire. Complaints and protests have not 
oon wanting, but hitherto these have had little or no effect, 
owing to the lack of organisation amongst those affected. 
It has been left to Sir Edward to lay before the Government 
and the public, in a clear and concise form, the history of 
these grievances, which might otherwise have been forgotten 
almost as soon as published. We believe that Sir Edward is 
supported by a large and representative House of Commons 
Committee, whose chairman and spokesman he is, and we are 
also aware that he represents the views of the Associated 
Chambers of Commerce of Great Britain and India on this 
subject. Under these conditions we would ask the attention 
of our readers while we lay before them a statement of the 
case as now presented. We have frequently dealt with this 
subject before, but the time seems ripe to return to a further 
consideration of the position. 

Last week, in the House of Commons, Sir Edward Sassoon 


-rose to call attention to the cable telegrapha of the Empire 


and to move — That it is desirable that an inquiry 
be held into the commercial and strategic defects d 
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Imperial telegraphic communication,” In support of this, 
many instances were given of the inefficiency of the present 
system of cables. It was pointed out that at the time of the 
Jameson raid the cables to the Cape were not пр to their 
work ; and that despite this warning the companies owning 
the African cables had done nothing to ensure a trustworth 
service, во that at the most critical part of the war in whioh 
we are now engaged, we had to run the same risk of being cut 
off from news of our troops as was formerly the case. It seems 
that the cables along the East Coast of Africa, laid as a con- 
sequence of the Zalu war 20 years ago, had been left undup- 

cated, with the exception of the Mozambique-Zanzibar line, 
and this although the company concerned had not only 
received over £1,868,000 in subventions from various 
Governments, but had also earned a very large revenue 
besides. Although this wretched atate of affairs has, fortu- 
nately for us, been remedied within the last few months by 
the laying of a new cable northwards from the Cape vid St. 
Helena and Ascension; still, we must not necessarily write 
that down to the credit of the companies interested, as it may 
well have been laid for their self-protection in view of the 
impending laying of a cable by their competitors with the 
object of sharing in the large gains from South African 
messages. In reference to Indian telegraphs it was pointed 
ont that while the Indian Government delegate at the last 
International Telegraph Conference did his best to procure а 
reduction of tariff, he was signally defeated in his efforts bythe 
Eastern Telegraph Company, and yet in spite of the attempt 
made by the representative of India, the Indian Government 
line which runs from Karachi to Faoand Bushire in the Persian 
Gulf, and thenoe by landline to Teheran, still remains the 
greatest stumbling block in the way of reduction of rates. 
Figures were also forthcoming to show the gross injustice of 
this attitude; it was shown that the Indian Telegraph 
Department earned considerable dividends, and this after 
paying over money into the joint-purse in which, for some 
abstruse reason, the Indian Government had become a 
partner with the Eastern group of companies. Sir Edward 
pointed to the unfairness and bad policy of maintaining the 
charge to India at 4s. per word, while that to Sonth 
Australia, double the distance, was equally 48, per word, and 
this, despite the fact that the Eastern Telegraph Company 
were content to receive 18. 234. as their share on messages 
from England, passing through Bombay, destined for 
Australia. Various other striking anomalies were pointed 
out, and the speaker suggested that the rate to India should 
be reduced to 18. per word. That this change might not 
entail any considerable logs to the companies concerned 
during the time which might elapse before this lower rate 
should prove profitable, Sir Edward Sassoon suggested that 
the Indian Government, conjointly with the Treasury, should 
bear one-third of such temporary loss until the natural өх- 
pansion and elasticity of traffic should allow of the money 
so advanced being refunded to the Governments. A 
rather inexplicable relationship between Her Majesty's 
Government and the companies was brought to light, viz., 
that, althongh according to the International Telegraph 
Convention 2d. per word on all extra-European messages to 
and from England should be levied by the Treasury, that is 
not done ; and so the companies are the gainers of a very 
considerable sum which, if not required by the Treasury, 
should at least not be taken from the telegraphing public. 
The reason given by the Government is that by the 
Telegraph Act of 1869 they are not entitled to claim this 
“terminal tax”; bat as Sir Edward argues, does not the 
subsequent convention agreed to by the Government cancel 
the somewhat rash clause in the Act of 1869 ? 

In supporting the motion, Sir C. Dilke dealt almost 
entirely with the strategic side of the cable question, and 
after referring to the ease with which shallow water cables 
could be cut in time of war, and the danger of the present 
cable landing places in the shallow water off the Cornish 
coast, pointed out the comparative safety of those cables 
landed in the deep water on the West Ooast of Ireland. Sir 
C. Dilke also concurred with Sir Edward Sassoon in recom- 
mending the State-ownership of cables, and supported the 
demand for a thorough and independent inquiry into the 
whole subject. 


Mr. Sydney Buxton expressed himself in favour of a clear. 


and settled Government policy in regard to cables, so that 
the present conflict, between the intereat of the State generally, 


and the existing cable companies, might be placed on a satis- 
factory footing. He showed that such reductions as had been 
made by the companies, had almost invariably been made under 
danger of competition, and quoted as an instance, the case of the 
Oape-Australia cable, where large subsidies had been asked, 
but immediately competition appeared to be likely, the com- 
panies not only withdrew their demand for subsidies, but 
also proceeded to lower their rates. The vigorous opposition 
offered by the companies to the scheme of the Pacific and 
other all-British cables, was denounced by Mr. Griffith 
Boscawen as detrimental to the growth of the Empire. While 
а Russian officer at Viadivostock pays 4d. per word to tele- 
graph to St. Petersburg, an English officer in India is 
constrained to pay 4s. per word to telegraph to London. In 
closing his address the speaker said that “ he earnestly hoped 
that the Government would persist in the scheme of an all- 
British Pacific cable, and that they would agree to a full 


and fair inquiry into this great question, so that our whole 


соза system might be put оп а sounder and more Imperial 
is 77 


In replying to the various speakers, Mr. Hanbury sought 
to draw a distinction between commercial and strategic 
cables, and on these grounds to point out an inconsistency 
in the resolution; but as the motion was simply for “an 
inquiry into the defects of the present system of Imperial 
telegraph communication,” the inconsistency does not exist. 
The Secretary for the Treasury dealt with the whole subject 
in a very optimistic tone Everything is for the best in 
the best of all possible worlds,” He expressed satisfaction 
with the existing system, which, althongh it had grown up 
in a haphazard way, was such as to “excite the jealousy of 
foreign countries.” That it might excite their jealousy 
and still not satisfy our сое did not seem to 
occur to the speaker, who, indeed, went on to say, ibly 
as grounds for further satisfaction, that the cables were 
interrupted on one side of Africa on an average for 60 days 
in the year, and on the other side for 40 days in the year. 
In speaking of India, however, it was admitted that the case 
was an absolutely exceptional one, as he thought that 


there the company had tried to create an artificial monopoly 


which was not in the public interest." It appears that in 
some way, not explained, the companies had been able to 
bind the Indian Government down to an agreement which 
the latter had found reason to regret, and which has, pro- 
bably, been the cause of the difficulty in getting the rate 
lowered. In concluding, Mr. Hanbury hoped that the reso- 
lution for a public inquiry would not be pressed, but that the 
inquiry should rather be left to a departmental committee ; 
as for strategic reasons, publicity was not desirable. It was 
only after an appeal from Mr. Balfour that the motion was 
reluctantly withdrawn. био гд 
Now this termination to the debate strikes us as 
eminently unsatisfactory. It was clearly shown, and could 
not be denied, that the present condition of affairs calls for 
асу and amendment from the commercial aspect alone, 
and yet we have the whole question shelved. We have but 
little faith in this departmental inquiry. Who are those who 
are going to deal with the question? Surely not the same 
individuals and departments who have given us but 
little cause to place confidence in them, as shown in the 
case of the Pacific cable. In the Post Office are those 
who have shown themselves so unacquainted with 
deep-sea TA as to d а arh of 110 Ibs. of 
and 940 lbs. of. gutta- a, to judge in this matter ? 
In the India Office are those who have allowed themselves, 
as Mr. Hanbury shows, to be ontwitted in an agreement with 
the companies, to be called into consultation? In the 
Colonies are officials who, after having studied the 
question “more than anyone else” report a (non- 
existent) depth of 12,000 fathoms in the Pacific, to 
be accepted as authorities? To put it shortly, are the 
Departments which have hitherto failed to satisfy public 
requirements to be accepted as sufficient jadges in their own 
case? Tweedledum sitting in judgment on Tweedledee ! 
The thing is quite absurd. It is clear that a full and 
public inquiry is necessary; for as regards the strategic side 
of the question, all that foreign nations require to know they 
have already found out. 
At a meeting of the Society of Arts, where Sir Edward 
Sassoon read a paper on Imperial Telegraphs last Monday, 
Sir H. Fowler, who was in the chair, expressed himself 


934 


THE ELECTRICAL REVIEW. 


[Vol 48. No. 1,175, Jomm 1, 1908. 


strongly and eloquently in favour of an extension of our 
cable system, as well as for such a reduction in cost of tele- 
grams, even at some expense to the State, as would help to 
bind the Empire closer together. Sir Patrick Playfair, Sir 
John Leng, Mr. C. E. Pitman, and others, spoke in the same 
strain, and advocated a full and complete inquiry into the 
whole subject, as opposed to a departmental and perfunotory 
inquiry which partakes of the nature of ‘“‘hole-and- 
cornerism." 


NEW COMPANIES REGISTERED. 


British Electric Trust Company, Limited (4,551).— 
This company was registered in Edinbargh on May 26th, with a 
capital of £100,000 in £10 sbares, to carry on the business of elec- 
trical, mechanical, hydraulic and genernl engineers, machine makers, 
structural builders, general and engineering contractors, iron, steel 
snd brass founders, forgers and coppersmiths. The first subscribers 
(each with one share) are: — J. G. Stewart, Bredisholm, Baillieston, 
Linark, ironmaster; T. Lander, Oolzium Houte, Kilsyth, gentleman; 
W. Spence, Oatoleigb, Allos, civil engineer; W. Dick, 13, Exchange 
Place, Glasgow, merchant; W. Todd, 449, Sauchiehall Street, 
Glasgow, banker; J. Allan, 25, Bothwell Street, Glasgow, ship- 
owner; and J. Mackerzie, 1£0, Bt. Vincent Street, Glasgow, writer. 
The number of directors is not to be lees than three nor more than 
reven. The first are J. G. Stewart, T. Lander, W. Dick and W. 
Bpence; qualification, 100 shares; remuneration not to exceed 
£1,500 per annum, Givisible. Registered office, 154, St. Vincent 
Street, Glasgow. 


Staines and Egham Light Railway Company, 
Limited (65,989).—This company was registered on May 19:h, with 
а capital of £1,000 in £1 shares, to carry on the business of con- 
atructors and proprietors of light and other railways and tramways, 
electrical and general engineers, electricians, suppliers of electricity, 
&c. The fint subscribers (each with one share) are:—W. Smee, 
Norfolk House, W. O., solicitor; J. O. Macgregor, 38, Elmboarne 
Road, Upper Tooting, S. W., barrister; E. B. Wallis, 20, Linden 
Grove, Sydenham, clerk; G. Eyles, 110, Mount Pleasant Lane, Upper 
Olapton, NE, gentleman; J. T. Olarke, 68, Mornington R 
Wanstead, clerk; R. Forster, 103, Bancroft Road, E., clerk; and 
J. Н. Smee, Olun House, Surrey Street, W. O., gentleman. 
without articles of association. 


Electric Supply Company of Victoria, Limited 
(66,059).—This company was registered on May 26th, with a capital 
of £200,000 in £1 shares, to carry on in Victoria, Australia, or else- 
where, the business of electricians, sappliers of electricity for light, 
heat, traction, motive power and other purposes, electrical and general 
engineers, contractors, &o. The first subscribers (each with one 
share) are:—W. M. M. Forward, 15, Union Court, Liverpool, 
solicitor; A. E. Haptie, 5, Darham Road, Seaforth, near Liverpool, 
manager; О. О. Grindrod, 11, Knowsley Road, Rock Ferry, Oheshire, 
solicitor; J. W. Lintern, 22, Beaumont Street, Liverpool, book- 
keoper; Т. М. Waters, White House, Fazakerly, near Liverpool, 
book · keeper; F. J. Leslie, 15, Union Court, Liverpool, solicitor; and 
H. J. Russell, 25, Demesne Street, Seacombe, Cheshire, book-keeper. 
The number of directors is not to bə less than two nor more than 
seven, The subscribers are to appoint the first; qualification, £100; 


were taken up out of a nominal capital of £80,000 in £1 shares. £1 
per share has been calied up on 25,620 shares, resulting in the 
of 25,606 17s. 63. £13 2s. 6d. remains in arrears. E54. 380 
sidered as paid on 54,380 shares. £21 17s. 6d. has been paid on 35 
forfeited shares. 


Folkestone Electricity Supply Company, 
(51,825).—This company’s annual return was filed on 
the entire capital of £50,000 in £5 shares had been 


paid in fall. 


Willans & Robinson, Limited (40,660).—This com- 
pany’s annual return was filed on May 2ad, when 40,000 preference 
and 40,000 shares were taken up out of a nominal capital of 


and 15,338 


National Electric Wiring Company, Limited (53,364). 
—Tbis company annual return was filed on April 20:h, when 118,971 
shares were taken up out of a nominal capital of £250,000 in £1 
shares. 128. 6d. per share has been called up on 100,120 shares, 
resulting in the receipt of £62,448 12s. 6d., leaving £196 74. 64 in 
arrears. £750 has also been paid in advance of calls, £18,851 
is considered as paid on 18,851 shares. 


SUPPLY STATION ACCOUNTS. 


Tum accounts of the Bouthport Corporation 


5 electricity undertaking for 1897-96 are very 
Electricit favourable, and Mr. О. О. Taite, the engineer of 
5 the Corporation, is to be congratulated on the 


results attained. The capital is moderate for 
the output and maximum load, while the increase in both thes 
quantities shows that the business is a progressive one. 


GENERAL STATEMENT. 


1897. 1898. Increase. 
Total capital expenditure £63,056 276,179 £13,123 
Number of units sold ... .. 976,490 589.350 213,860 
Maximum load in kilowatts... 404 591 187 
Gross revenue ... .. 66,661 £9,883 £3,723 
Gross profit sse s 0o. 43.498 £5,561 £200 
Average price per unit sold 4134. 380d... - 331. 


The receipts bave increased by nearly £3,100 from the sale of 
current, bat as the meter rents have been reduced, and returns from 
other sources have slightly fallen, the increase in total revenus is 4 
little less than this. Tbe price per unit has been lowered, with the 
result that the average has fallen from just over 44d. to Sfd., or а 
drop of zd. This very moderate figure should encourage a still larger 


remuneration, £200 each per annum (£250 for the chairman), and a 


share in the profits. custom. One interesting feature is that while the total receipts ри 


unit have come down by nearly Id., the total costs of production bare 
fallen by almost exactly the same amount. The output is distributed 
as follows : — 


Wear Electrical Engineering Company, Limited 
(66,055).— This company was registered on Мау 25tb, with a capital 
of £5,000 in £1 shares, to carry on the business of electricians, eleo- 


trical and mechanical engineers, makers of electrical apparatus and оша Private Publio Number of public 

appliances, suppliers of electricity, founders, smiths, шайы, &3, generates: supply. lighting. aro lampe. 

m firat ee (each bs one share) d ч Kirtsy, 9, Bt. 1897 . 532,062 291,277 85,213 49 
omas Street, Sunderland, sanitary en G. W. Jobn 

Street, Sunderland, insurance broker; T. arríson, 9, Brides Bier 1698 .. 609,289 501,005 88.345 43 


Sunderland, steel and tool merchant; W. Burns, 74, Hendon Road, 
Sunderland, grocer; F. J. Trewhitt, 58, Fawcett Street, Sunderland, 
solicitor; T. B. Roden, 118, Rye Hili, Newcastle-on-Tyne, agent ; and 
A. White, 9, Tunstall Vale, Sunderland, electrical engineer. The 
number of directors is not to be less than three nor more than five; 
the first are John G. Kirtley, George W. Bain, Thomas Harrison, 
William Burns, and Francis J. Trewhitt; qualification, £100. 


The sundry receipts in the revenue statement include £12 in cack 
year for moiety of premiums. This is an item we consider should 
not be treated as Corporation revenue; such amounts should really go 
into the pocket of the engineer, who has all the worry and repot- 
sibility of training pupils. 


Биушнов ӨТАТЕВМЕНТ. 
AA EUER CHRIS 


1897. 1898. 
Gross. Per unit. Gross. Per unit. Increase 
OFFICIAL RETURNS OF ELECTRICAL Bale of current 46.477 4184 29,342 8˙804 — 334. 
Meter rente .. A 130 084. "01d. - 074 
COMPANIES. Bupply of lamps, 12 ‘Old. A xs — 014 

c. | 

* Sundry .. . 42 034. 19 — 04. 
Brockie-Pell Are Lamp, Limited (48, 876).— This Gross revenue £6,661 425d. £9,888 3814. — 44 


company's annual return was filed on May Srd, when 79,965 shares 
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гг The costs have been reduced on each item. In coal.“ notwith- 
standing a rising market, a material reduction bas been effected, and 
the figure brought down to :32d. The improvement in works’ costs 
is over 43., and on the other items making up total costs yd., or 
nearly id. in all. | 


Совт оғ PRODUCTION. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. Increase, 
ne казы; РАА end £626 40d. £781 32d. — 08d. 
room stores 141 00. 222 09 dd. 
Salaries and wages incurred 
in generation and ‘ister | 1,205 77d. 1,339 „55d. — 22d. 


bution 
Repairs and maintenance of . | 
buildings, engines, boilers, 964 28d. 499 *17d. — 06d. 
dynamos, &c. | 


Worke’ costs ... . £2,336 149d. £2,771 1:184. —'36d. 
Rent, rates and taxes 187 12d. 276 *114. — 014. 


Management' expenses, 
saleries of man g en- 


gineer, secretary, clerks, 360 ‘23d. 497 18d. —'054. 
Ge n eral establishment | 


charges, stationery and 
printing, law charges and 
insurance 

Other expenses 


280 138d. 338 *14d.  — 04d. 


« £3,168 2024. £3,822 1:560. — 464. 


[—— Jo o NNNM Ge 


Total costs .. 


Of the £2,063 increase in gross profit, £679 is absorbed by the 
greater interest and repayment charges, leaving the net profit £1,384 
more than in 1897. Part of this has been paid towards relief of the 
rates and the remainder is divided between depreciation or credit of 
capital account, and an account to cover a small sum disallowed by 
the Local Government Board. 


Pnorrr STATEMENT. 


Interest on loans .. bs ee xe .. £1,116 £1,920 
Sinking fund for repayments .. ve . 1,438 1,618 
Net profit carried forward $a Р 
ji „ to rates "m 690 
А „ to credit of capital ac- 
count, &0. Sa. owe ST 1,468* 
x profit e 05 28,498 E85, 581 


* To credit z {capital account, £1,204, and “ disallowance by Local Govern- 
ment Board, £ 


Tr increase in tramway load and the atten- 

Bradford tion given to motors have a very marked effect in 

Corporation last year’s accounts of the Bradford Oorporation 

Electricity electricity undertaking. The increase in output 

Accounts. has reached nearly one million units, but the 

maximum load in kilowatts has only increased at 

about balf the rate which would correspond to the total output and 
load, indicating a very material improvement in the load factor. 


GENERAL ВтАТЕМЕНТ. 
1898, 1899. Increase. 
Total capital expenditure . £170,225 £210,055 ^ £39,830 
Number of units sold ... .. 1,419,306 2,416,180 996,824 
Maximum load in kilowatts ... 1,589 ку. 2,010 kw. 421 xw. 
Gross revenue ... - .. £22,498 £80,455 £7,957 
Gross profit ..  ..  .. 412,785 £16,960 24,175 
Average price per unit sold ... 360d. 2:894. — "78d. 


The revenue statement shows nearly £8,000 additional receipts over 
1898. The increase in power supply at a low figure has caused the 
return per unit to drop by over 2d., but owing to the large number of 
motors and arc lamps hired out, the revenue from this source is 
rising rapidly. At the same time the reduction in meter rents has 
produced a drop almost balancing the increase attributable to hire of 
other apparatus. Almost half of the increase in gross revenue is 
gross profit. 

REVENUS STATEMENT. 


1898. 1899. 
Gross. Per unit. Gross. Per unit, Increase. 


Saleof current .. £21,299 83-608. £28,867 282d. — 784. 


чем эш . 641 114. 889 -084. — 034. 
motors, 44 347 094. 1,247 "19d. +044. 
Sundry il Ре 2 


Gross revenue £22,498 3:800, 880,455 3034. — 77d. 
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The public lighting is still restricted within somewhat narrow 
limits, bat is being extended. The output was distributed as fol- 


lows :— 
| Units Private Public Number of 
generated. supply. lighting. Tramways. public lamps. 
1898 .. 1,568,459 1,184,996 92.291 202,019 20 ares and 
! 11 incandescent. 
1899 .. 2,858,841 1,788,844 59,004 618,282 51 ares and 


12 incandescent. 


The costs show the effect of the rise in price of fuel by the increase 
in this item from 93d. to ‘36d.; reductions are made in all the others; 
the result being to bring down the total costs to the very favourable 
figure of about 14d, as against 13d. in 1898. Rent, rater, &.,“ 
have actually fallen in the gross by nearly £200; a rather unusual 
feature. Mr. Obattock is to be congratulated on the figures, and it 
must be added that Mr. Gibbinge's work in years gone by is bearing 
excellent fruit. 


Oost or Propvorron. 


1998. 1899. 
Gross. Per unit. Gross. Per unit. Increase 
Coal £1 932 ‘33d. £3,579 ‘86d. ＋ 03d. 
Oil, 5 water, and engine} 462 ‘084d. 640 06d. — 02d. 
Salaries and Tris incurred 


in eneration and distri- | 1,958 383d. 2,553 25d. — 08d. 
a 
Бараа and maintenance m) 


bullaings, engines; boilers, 955 ‘16d. 1,465 15d. — Old. 


dynamos, &0 
Works’ costs ... ... £5,302 ‘90d. £8,237 82d. — (8d. 
Rent, rates and taxes -» 1,142 194. 928 *09d. - 10d. 


Management and серен 
salaries of managing е 


gineer, secretary, сока 1,025 17d. 1164 °12d. — 054. 


oo eral „ 
t 
printing, law charges 24 1.281 22d. 1,659 16d. – 064. 


nsurance 


*Other expenses. 9€3 164. 1,507 15d. — Old. 


Total costa .. £9,713 1 64d. £13,495 1:844, — 304. 


»Incandescent lamps and maintenance, &c., of are lamps and motors on hire. 


In the costs the item Other expenses covers the charges for 
maintenance and repairs of motors, &о., which is productive of the 
revenue in the earlier statement given as Bupply of lamps, motors, 
&e.” In the" Profit statement” the amounts carried to depreciation 
fund are devoted to Depreciation of capital.” | 


PROFIT STATEMENT. 


1898, 1899 
Interest on loans and overdraft oe -- £8,905 £5,083 
Sinking fund for repayments .. ·.. os 4,730 e. 747 
Net profit carried to depreciation fund .. 3, 249 3,816 
" „ forward .. .. .. 901 1314 
Gross profit ... ... 512.785 416,960 


OITY NOTES. 


The Improved Electric Glow Lamp Company, 
Limited. 


FonrONE was not kind to the Improved Electric Glow Lamp Oom- 


pany in its earliest years, for in the six months ending December, 
1897, there was a loss of £5,000, and for the same period in 1898 a 
reduced loss of £2,000. For the corresponding period of last year 
this loss was converted into a profit—a small one, it is trae—only 
£39—but the fact that any profit has bsen earned would seem to 
denote that the corner has been turned. "The directors are eager that 
the profits shall increase during the next few years in the same ratio 
as the loss has decreased between 1897 and 1899. To do this when 
weighted with the inflated original capital of £100,000 is recognised 
asan impossible task. Therefore the directors have thought the present 
an opportune moment to suggest the drastic measure of writing 
down the capital by 60 per cent. Reconstruction with a capital of 
£40,000 is the step proposed. The patents were unfortunately valued 
at quite a fancy figure, and "as some time has elapsed since the 
formation of the company,” it is considered advisable to reduce the 
value of the foreign patents by writing off £30,526 178. 4d., thus 


j 
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reducing this asset to £26,194 16s. 2d." A very necessary reduction, 
16 is true, but we imagine shareholders have wanted to know why the 
original value was placed at what is now admitted to be an unwar- 
rantably bigh figure. Furthermore, is the present redaction under 
this head an adequate one, considering the circumstances of the case? 
The £20,194, as we read the circular, will then represent the amount 
standing to the debit of the “ Britisb, Colonial, and foreign patents.” 

These strong measures are evidently being taken partly asa result 
of the patents having “been the subject of inquiry from time to time 
by the shareholders." But other reductions have to be made in the 
assets given in the last balance-sheet on, account of lamp stocks now 
unsuitable for tbe English market ''for various causes," a redaction 
of book debts (on first year's trading, chiefly). Even this is not the 
fall extent of the reduction, for the sbares held in other companies 
are swept from the balance-sheet with one strcke of the pen, as their 


value is uncertain (sic), and "it is not considered pradent to treat 


such items as assets." The amount lost in this way is not stated in 
the circular before us. 

The basis of reconstruction which is recommended is the issue of 
one new sbare for every two now held, with a liability of 9s. 6d. on 
each rew share. A small call of 1s. per share is essential for the 
carrying on and development of the business," and is anticipated to 
be “all that is necessary until some tangible results can be shown." 
If this reconstruction scheme is carried through suecessfully—and 
we see no reason why it should not be—the chances of dividends 
being earned appear to bs infinitely greater tban they could ever 
have been with the original capital. The company seems to be ina 
fair way for doing good business, although it has to face keen competi- 
tion, and it appears to us that shareholders should follow the 
proposed course, so as not only to save the concern but to turn it 
into a prosperous electrical undertaking. It is true that the 
company is a lamp company, but it does not propose to confine itself 
to lamps, for it is now developing its silvering branch, and is devising 
and supplying special fittings for street lighting in provincial towns. 
With the present period of all-round activity there ought to be a fair 
chance for ал electrical company whose supplies have been well 
pushed in various directions during the past year or two. 

A meeting of the company was held at Cannon Street Hotel 
yesterday, but as our representative was informed that the pro- 
ceedings were private we are unable to say what transpired. 


British Aluminium Company, Limited. 


Тнв fifth ordinary general meeting of the shareholders of this com- 
pany was held on Thursday of last week at the Westminster Palace 
Hotel, under the presidency of Mr. W. R. Wallace, Q C. 

The CHAIBMAN, in moving the adoption of the report, said that 
the four factories of the company which had been built at Foyers, 
Larne, Greenock, and Milton had all been working satisfactorily. 
Last year there was a great drought all over Scotland, but by means 
of the water wbich they were able to obtain from their storage 
reservoirs they were able to keep all their works going. Although the 
oompany had been in existence nearly five years their engineering 
works were not completed until 1897, and then they had bad to 
educate tbeir workmen, so that they had not been in a position to 
earn any profits until the last 24 years. They had also had to educate 
the public in the use and the aavantages of aluminium. A few years 
ago aluminium was a curiosity; now it had become one of the most 
useful metals in the arts, but it was exceedingly difficult to get manu- 
facturers to use a new metal. In this country people were somewhat 
conservative, and did not jump at novelties in the same way as they 
did in other countries, with the result that they had to wait before 
they could get the benefit of their outlay. Perbaps, however, that 
was a good thing in the end, because when once we in England did 
get hold of a thing, the industry was very much more solid and 
steadier, and in the end probably brought greater profit. To give 
them some idea of the work that their staff had to do, he might mention 
that in the 2j years he bad referred to they bad had 14,000 
different orders. Most of them had been for very small 
quantities of the metal as trial orders. As a result, the com- 
pany bad had a very large amount of work thrown upon it which 
could not be said to remunerative, and so they did not earn 
profite ; in fact, in some cases they had made a loss, but they were 
satisfied that they were laying the foundation for future business and 
future profits. Another drawback was in connection with the 
Government. They took a long time in referring to their experts, 
and so as yet they had not been able to derive any profits from 
Government orders. There were an immense variety of things used 
by the Army for which aluminium was suitable, and as Lord Roberts 
had issued sn Army order desling with the necessity for greater 
mobility and lighter equipment of the soldiers and transport, 
he bad no doubt it would lead to a greater adoption of 
aluminium at an early date. To mention another difficulty, 
they could not persuade the railway companies that aluminium 
was not a precious metal; and accordingly in their freight charges it 
wae classed as such. In undertaking a work of the kind they had 
largely to look to the future, and the sbareholders, he believed, 
appreciated that fact. Still, if they took the whole five years of the 
company's existenoe, it would be seen that they had earned 35 per 
cent. on the capital, and in the last 24 years, taking the reserve into 
aocount, they had been able to provide p y 20 per cent. in 


dividends, so that the preference shareholders would have received 
4 per cent. interest on their investment. Seeing that they would 
also take a share of the future profits, he thought they agree 
that that was nota very bad result, seeing that most of the work the 
company had done, was for the future, and not for the р rag 

only twocompetitors the company had on this side 

were their friends in France and Germany. The company in France 
had to wait a long time before they paid any dividend, but lest 
year it paid 7 per cent., and also a profit was made on the founders’ 
shares. The increase in the Frenc 


respectable dividend of 13 per cent., but they had the advantage of 
half their product being taken by the Government. They intended 
to issue fresh capital for the development of the business, ially 
in connection with the Highland Water-Power Company. They had 
been rather unfortunate in connection with the carbide of 
industry. They ordered plant, which, unfortunately, had not been 
all delivered yet, so that they had had to keep a on of their 
water-power idle, ani they had not had the profit w they would 
have made from the manufacture of carbide. Their relations with 
the Acetylene Illuminating Oompany were exceeding friendly, and 
they were shareholders in that concern. The carbide industry was 
increasing tremendously, and if they had the means of supplying the 
wants of the consumers they would have derived a larze profit; bet 
they must look to the future. К. 

Lord KRI vm seconded the resolution. He said he had been con- 
nected with the company from its commencement—first as scientific 
adviser and for the last two years as one of the directors. I¢ was 
most interesting work, and the company had worked to secure the 
best possible results for the shareholders. Ol course it would bs 
more satisfactory if their progress had been more rapid, bat it was 
satisfactory in this rerpect—that if it went on at the same ratea 
great future of practical success was assured. There was a great 
augmentation in the practical use of aluminium, and there was svery 
акп to believe that end сое ш Ыгы едо would go n increas- 
ng year by year. е question water-power was supreme 
importance, more y in view of the great increase in the price 
of coal, and he believed that the water rights which they possessed, 
and which were now being augmented on a very sati basis, 
would be an exceedingly valuable property to the company. 

The report was then adopted. 


| 
An extrao general meeting was subsequently held, when, on 
the motion of the OHAIRMAN, seconded by Dr. Ооммон, F.R.B., the 
following resolution was agreed to:— That the capital of the com- 
pany be increased to £400,000 by the creation of 10,000 new shares of 
£10 each, to be called А 'cumulative preference shares, to which are 
attached the following special rights and privileges, that is to aay :— 
(1) The said new sbares shall carry a fixed cumulative preferential 
dividend at the rate of 6 per cent. per annum on the capital for the 
time being, paid up or credited as paid up thereon. (2) Tho said new 
preference shares shall rank for dividend in priority to the existing 
preferenoe and ordinary shares of the company. (3) The said new 
preference shares shall in the event of the winding wp of the com- 
pany be entitled to rank as regards repayment of capital in priority 
to the existing preference and ordinary shares of the company, bat 
the said new preference shares shall not be entitled to any further 
pura pen surplus assets. (4) The said new preference shares 
ë be issued to such persons and on such terms and conditions as 
the board may think fit.” 


Callender’s Cable and Construction Company, 
Limited. 


Tun fourth annual general meeting of Callender's Oable and Ooa- 
struction Company, Limited, was held at the Cannon Street Hotel са 
Thursday last week, Mr. H. Drake presiding. 

In moving the adoption of the report, the Onamman said he hoped 
that the shareholdere would consider the balance-sheet satisfactory 
because, having regard to the 33 had in the past 
year, the directors were rather disposed to that it was a very 
satisfactory account. The report alluded to the rise in price of 
practically all the materials they used in the factory. The chief riss 
had been in the case of copper, tin, and lead, of which ере medi 
great deal, and it was the feeling of the directors that it refi 
credit on the skill and ability of their general manager that he 
had been able to show such results in face of the difficulties be 
had to contend with. There were some items in the account that he 
would like to call their attention to especially. On the asset side of 
the balance-sheet they would see that the baildings, machinery, and 
plant, after allowing for £5,000 to be written off, were £183,000, s: 

£135,000 in the porcus balance-sheet. That was s 
increase of £47,000, and d been caused by the incresss i 
the business of the company. If they d not had the 
increase they conld not have had the work. The cable drum: 
had increased by £5,000, and if they had not had the drums they 
could not have wound the cables upon them, and that showed alse 
what a large increase there had been inthe business. Stook in hand 
was £69,000 against £43,000, and expenditure on contracts im courses 
of execution £68,000 against £62,000. Sundry debtors showed as 
increase of £118,000, and the cash was £11,000 against £321,000. 
Shares in other companies were £7,545 
about 22,000. That was a figure which 
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balance-sheet. They always tried to keep it as low as possible, but 
now and then they were bound to a few shares to secure 
contractr. On the otber side the only item to call for attention was 
bills payable, £142,955; and trade creditors and other lisbilities, 
£80,000. These two items added together compared with £119,000 
in the previous balance-sheet, but as he had pointed ont, the sundry 
debtors on the other side of the account had increased by £118,000, во 
that the difference was on the right side. The profit and loss 
sccount being showed a profit on manufacturing of £64,000, as against 
£59,000, and after paying all expenses, including repairs and 
maintenance of the plant, and the removal of the machinery to the 
new building—which was an item he did not suppose would 
ccour again—they carried down a balance of £41,966, to which bad to 
be added £6,212 brought forward. From this they had to deduct 
interest on de bantures, £4,050 ; dividend on preference shares, £4,866 ; 
interest paid on new ordinary shares, £938; depreciation on plant 
and machinery, £5,000; and depreciation on furniture, £107. Во 
that there was an available balance of £33,221. It was proposed to 
pay a dividend at the rate of 10 cent. on the ordinary shares, and 
a bonus of 5s. per share; to place £10,000 to reserve, and carry 
forward £8,221 13s. 4d. The total payments to the holders of the 
original ordinary shares would be, therefore, as last year at the rate of 
15 cent. per annum. There was only one thing in the report on 
which he would make any observations, and that was as to the issue 
of the new preference shares, The business was increasing very 
largely, and they would remember that last e they issued 10,0C0 

shares of £5 each at a premium of £5. That produced 
£100,000, and they might naturally suppose that £100,000 would last 
a considerable time. But if they took the increase in the property, 
and drums, and stock, and the exvenditure on contracts, and debtors, 
it came altogether to £222,000. On the other hand, deducting the 
£100,000 reduction of costs, and the £104,000 increase of creditors, 
it would be seen that really they were £8,000 worse off than they 
were this time last year. The issue of new preference shares would 
be made as soon as the necessary arrangements cculd be made. 

Mr. W. О. CatLenpss seconded the motion. 

A SHaRSHOLDER said that with regard to them being £8,000 worse 
off, the chairman did not say that the money had been spent in pro- 
viding an establishment which was second to none, and that they 
were now in the position to do an enormous amount of business. 

The Onareman said that what he pointed out was that they wanted 
money to on the business. 

The report having been carried, 

Mr. Т. О. CALLENDER (managing director) said that they had had 
a good deal of trouble in the past year with regard to their premises, 
and in addition labour and everything else had risen. The chairman 
bad given him great credit for the management of tbe business at 
Erith, but а great deal was due to the skill of the staff. The demande 
upon them were increasing, and their castomers were asking for more 
and more, and they were dealing with heavier siz» than they had 


ever done in the past. It was for that reason that it wonld always . 


be necessary to go on improving and extending their work. But 
they did nos wish to put any more money than was absolutely necet- 
sary into bricks and mortar and machinery. With regard to the 
business of the year they had had no reason to be dissatisfied, for 
they had got more than their fair share of the work that bad been 
going, "iu they had nothing to grumble about the prices they had 
ved. 

Replying to a vote of thanks, the CHAIRMAN expressed the belief 

that the carrent year would be quite as successfal as the past. 


The India-Rubber, Gutta-Percha, and Telegraph 
Works Company, Limited. 


TEE half-yearly meeting of this company was held at Oannon Street 
Hotel y, when a resolution was passed sanctioning an interim 
dividend of 24 per cent., or 58. a share. 


The Hon. MarsHam, who presided, after explaining the alteration - 


in date of holding the meetings, said that the company’s contracting 
business showed an increase compared with the same months in the 
үн year. In some lines there had been a considerable decrease, 

t that had been well balanced by increases in others They had 
also had more submarine cable work todo. The Silvertown was now 
loading in the Thames, and would sail in а few days to lay about 
1,000 miles of cable between Nova S»otia and New York. They hoped 
to complete that cable in time for the boat to return to England for the 
completion of the Waterville, Ireland, and Weston-sup« r- Mare cable. 
The Silvertown had been overhauled. The Dacia had returned safely 
from her voyage to the West Indics, where she was employed in work 
which was mentioned at the general meeting. The Buccaneer is now 
on charter to the Western Telegraph Company. Whilst making 
favourable remarks on the business, be impressed u them that 
com petition was keen, the price of raw material was bigh, and coal 


was costing 25 per cent. more than in the spring of 1899. The 
expected litigation between the Dunlop Pneumatic Oompany and the 
Palmer Company, had been sétisfactorily peace 
prevailed 


Mr. В. W. Вптва seconded the dividend resolution, and the meeting 
closed with the usual vote of thanks. 


West India and Panama Telegraph Company. 


Ma W. AnpRaws (chairman) presided on Wednesday over tbe forty- 
sixth ordinary general- m 
Telegraph Oompany, Limited, held at Winchester House, and, in 
zr Ше adoption of the report, said he was afraid the remarks he 
would have'to make that day would throw a disagreeable light upon 


of the West India and Panama 


the present tion of the British West Indian Ielands. If there 
was any truth in the close connection which was said to subsist between 
the activity of the telegraph and tho activity of trade and commerce, 
then the story they bad to tell that day would not be a cheerful one. 
For instance, the receipts in the past six months had been 
£22,643 14a. 7d. as against £51,937 15s. 7d. in the corresponding period, 
showing a decrease of £29,294 2s. That was not one of the features 
they would have todwell upon that day, because that very large receipt 
was quite abnormal, owing to the Spanish-American War, which revolu- 
tionised, so to speak, the receipts of 1898. A more proper comparison 
would be made with the last half of the year 1897. Even here, how- 
ever, there was a reduction in the comparative revenues shown of 
£9,584 17s. 1d. There was no doubt that their present low receipts 
were owing to reductions in rates made in January, 1898, and 
February, 1899, coupled with paucity of Lusiness. In fact, the 
failure of low rates to stimulate business, owing to the deplorable 
sluggishnese of trade and commerce in the West Indian Islands had 
caused diminished revenues. There was a falliog off in the expendi- 
ture, which had been £21,432, as sgainst £24,443, a decrease of £3,011. 
Practically their expenses were at about tbeir lowest ebb, and it was 
owing to exceptional causes that the reduction bad taken place; for 
instance, in repairs to cables there was а reduction of £611, which 
wasa thing they could not control. No doubt the shareholders had 
observed that in the High Oourt Mr. Justice Farwell had decided 
against them in the action which had been brought by the Ouba Com- 
pany against them. As there would be an appeal, however, it would be 
proper for him at that stage of the proceedings to make any observa- 
tions, The fact was, that in the firet Oourt the verdict had been against 
them, and now they must go and do the best they could in the Court 
above. A feature that was disappointing was, that the legislature of 
the ot of Barbadoes had reduced their subsidy £1,000. Now 
their total subsidies were only £13,100 per annum against £24,000 
annum in the year 1896. Of course, they could see that when 

de and commerce in the islands was bad, it was natural that the 
Government should wish to save money, and although it was un- 
pleasant to-them, yet it was not an unnatural view for the Goverr- 
Inent to take. If they looked at the state of their accounts, they 
certainly gave them instructive material, and threw a very strong 
light on the West Indian decadence. Taking six years ending 1882, 
their average receipts were £76,279 per annem. The year 1883 wasa 
record year with them, and the total takings amounted to £97,859. Then 
for the eight years ending 1890 the receipts averaged £90,758, and it was 
during that time that the reserve fund was accumulated. From 1890 the 
receipta bad continued to fall until 1897, when they amounted to 
only £70,439, and excluding the year of the war and coming бо 1899, 
the total only reached £56,594 From that they could see that 
something must be done for the West Indian Colonies. During late 


. years they had been unable to add to the reserve fund from earnings. 


Another remarkable fact was that in 1897 the intercolonial traffic 
—that was the traffic between the islands—was 533,639 words, and 
notwithstanding reductions in 1899 the wordg had aotually dropped 
to 163,714 words. He must add that the words transmitted in 
1899, after the large reductions as compared with the corresponding 
period of 1897, did show an increase amouwntiog to something like 
42,000 words, but here again unfortuvately there was a decrease at 
the British station on intercolonial traffic of no less than 2,016 words. * 
Ia fact, as far as they could see, the British West Indies were 
getting decidedly the worst of it. The directors had been om- 
pelled to call the attention of the Government to the present 
position of the company, and had declared very clearly that they 
соп! not possibly continue. The directors were urged to reduce the 
rates so as to do something to encourage the West Indian trading 
commerce, but unfortunately nothing had come of the measures but 
dieappointment. The directors were anxious to work at the lowest 
poseible tariff, but in the meantime they must be subsidised. The 
deputation were accorded a courteous reception, but of course they 
could not tell what the result would be. 

Mr. H. Ногмав seconded the motion. 

Some di:cassion followed, and Mr. Bznxs said he thought if they 
were in the hands of the Ouba Company they might as well face 
liquidation, and try and make terms with other companies. | 

The OHíArBMAN replying to various questions, said that while it 
was true that they might pay off the debentures by using the 
reserve fund, and this would save them some £900 a year, yet he 
thought it would not be a wise thing for them to do, because in the 
event of a breakdown in the line, when they went to the public to try 
and raise money for debentures they might be left high and dry. 

The report was agreed to. 


Isle of Man Tramways Company, 


A MERTING of the shareholders of the Ile of Man Tramways and 
Electric Power Oompany, Limited, was held on 24th ult. at Derby 
Oastle, Douglas. Mr. Joun R. COWELL presided, and explained that, 
after the fail are of Dumbell's Bank, he found the company's finances 
in a very difficult position. He had entered, reports the Financial 
News, into negotiations with Eagieh financiers to provide the 
additional capital which was required to meet the company’s 
necessities, but had been refused both in London and in Liverpool. 
He partially attributed this failure to Messrs. Tu: quand, Youngs and 
Co.'s report on the affairs of the company, which ne considered was 
very severe, and, in some particulars. unfair. They rcqaired some 
£150,600 to meet the outstanding liabili*ies. The capital should long 
ago have bsen increased, but the board had absolutely confided in Mr. 
Bruce, who always promised to float additional capital when the 
market was favourable. 

Eventually a committee of shsr holders and creditors was appointed 
to confer with the directors on tne best course to be followed in the 
company’s interests. 
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Westminster Electric Supply Corporation, Limited. 


An extraordinary general meeting of this corporation was held at 
Eccleston Place, S. W., on Monday, when the subjoined resolution, 
which was passed at the recent extraordinary general meeting of the 
company, was confirmed as a special resolution :— 

* That the capital of the corporation be increased from £899,500 to £550,000, by 
the creation of 80,100 ordinary shares of £5 each, апа that such shares be 
issued at par to the shareholders pro rata according to their holding in the 
company. 

The resolution was moved by Mr. R. W. WALLACB, Q.0., and 
seconded by Mr. Brownz Martra, and carried nem. con. 

A SHaBEHOLDER asked whetber it was a fact that some members 
of the board had, since the last meeting, sold the greater part of their 
sbares becavee of the likely effect of the resolution to issue at par. 

The CzHAIRMAN said he thought the directors were not called upon 
to give information of their private affairs. There was no dimipu- 
tion in the directors’ feelings as to the prosperity or soundness of the 
company, although scme of them were adverse to the course which 
had been pursued. 


Stock Exchange Notices.—Applications have been made 
to the Stock Exchange Committee (1) to apvoint a svecial settling 
day in and to grant a quotation to Edison & Swan United Electric 
Light Compsny, Limited, provisional certificates for £100,000 5 per 
cent. second debenture stock. 

The Stock Exchange Oommittee bas been asked to appoint a 
special settling day in—Nernet Electric Light, Limited—180,000 
vendors’ ordinary shares of £1 each, fully paid, Nos. 1 to 180,000, and 
25,000 vendors 7 per cent. non-csmulstive prefererce shares of £1 
each, fully paid, Nos. 115,001 to 140,000. 


Oswestry Electric Lighting and Power Company, 
Limited.—The anneal meeting of this company was held at 
Oswestry last week, Mr. Bremner Smith presiding in the absence of 
Mr. A. W. Corrie. The report was adopted, and a 4 per cent. divi- 
dend declared. i ; 


New General Traction Company, Limited.—A con- 
firmatory meeting which had been arranged for Tuesday last was 
postponed for a few days. | 


Castner-Kellner Alkali Company.—The meeting of 
this company was held in London yesterday (Thursday). A report 
will appear next week. 


TRAFFIO RECEIPTS. 


and Fieatwood Tramroad Company.—The receipts for the week 

rod. заву аи а. zee о: E o for corresponding 

pe (Whitsuntide Holidays), з. 5d.; aggregate for half-year 
to date, £5,538 178. 8d. ' | i 


fhe Bristol Tramwave and Carriage Company, Limited.—The receipts toe the 
week ending May 25th. 1000 were 28,169 бә. 84.1 eervamanding 
period, 1809 (Whitsuntide Holidays), 43,816 18s. 91.; decrease, 2617 13s, Id. 


The Olty and Bouth London Railway Comparv.—The receipts for the week 
ending May 27th, 1900. were 41,955; ditto May 28th, 1899, 2912; inorease, 
£419. Total receipts for half-year. 1900, to date, £26,819; corresponding 
period, 1899, £22,234; increase £4,085. Miles open May 37th, 1900, 83; 


May 28th, 1899, Bå. 
e Dover Corporation Tramwava.—The receipt: for гэ чы юш 
May 26th. 1900, were 4207 174. Id.; May 26th, 1899, £21 
бз. Id.; decrease. £6 9s. Od. Total receipts to date, 1900. £3,402 
4u. 6d.; corresponding period, 1809, £8,260 8s, 7d. ; increase, £141 15s. 11d. 
Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,984; 1899, 
4.324. Number of cars, 1900, 11; 1899, 11. 


The Dublin United Tramways Compeny,—The receipts for the week ending 
Friday, May 25th, 1900, were as follows:—D. U. T. Co, horse cars 
£55 10a, 23. ; ditto, electric cars. £8,494 131, 5d. ; D. B. D. Oo., electric cars, 
£823 93. Dd.; total, £4,878 13s, Od.; correspon week last year— 
D. U. T. Oo., borse cars, £2,265 Ве. 7d.; ditto, electric cars, £1,857 ба. Bd.; 
D. В. D. Oo., electric cars, £1,056 0a. 63. ; total. 24,678 148. 4d.: deerease, 
#805 1s. 4d. Aggregate to date, 284.649 198. 10d. ; to date last 

ear, £71,879 7s. 9d.; inorease to date, £12,770 128. 1d. mileage worked 
49 miles electrically, 9 miles by borses, as 18 miles 
96 miles by borses, for tbe corresponding period last year. 


The Liverpool Overhead Railway y—The reeeipts for the week ending 
May 27th. 1900, «mounted te 41.499: corresponding week last vear 
(includes Bank Holiday). 41 825: decrease. £896. Total traffics from 
January Ist to date, 429.657; corresponding period 1899, £28,848; increase, 
#809. Miles open, 6 57 chains, 


The South Staffordshire ways Compeny.—'The receipts for the week 


ending May 25th, 1900. were £710 178. gd. May 26th, 1899, 2948 ба. 54. 
Aggregate receipte for 21 weeks, £15,689 163, Od.; last year, £193,264 18s. 8d. 


STOCKS AND SHARES. 


Wednesday Evening. 


Tas rapid way in which the war in South Afric: is now progressing 
has had a marked effect upon the Stock Exchange. Whereas the 
arrival of expected good news has all along failed to stimulate 
markets to any extent, the businesslike way in which Lord Roberts 
is conducting the campaign is exercising a wonderful influence for 


better prices. Of course, the conclusion of the war will, for one 
thing, lay to rest the skeleton in the dearer money cupboard, becasse 
no such fresh National War Loan as was talked about would then need 
to be looked for. This one fact must tell powerfully with investors, to 
say nothing of the quieting down of the unsettlement which for the 
last eight months has led the public to shan Stock Exchange 
markets, and leave its money on deposit with the banks at whatever 
rate of interest those institutions care to pay. 

So far the electrical markets have been andisturbed by the stirring 
news that this week has brought. The supply department is almost 
quieter than ever, and the dearth of business is reflected in a couple 
of falls. In the telegraph section a further sharp drop in West 
India and Panama Telegraph descriptions is the principal feature, 
while in the miscellaneous markets Central Londons’ rise of 10s. is 
the only noteworthy item. 

In view of the likelihood of investment securities advancing in 
public favour as soon as the war has become a matter of history, it is 
not out of place to note the return which can be obtained from the 
more active shares in the electrical departments. We have there- 
fore compiled a few brief lists, which may be of considerable use to 
the investor who is puzzled to know in what direction his capital 
can be most safely, or more profitably, placed. We will this week 
confine our attention to the Ordinary sbares of the best known 
supply undertakings. The calculations are worked out upon fhe 
basis of the dividends paid for the last twelyemonth in each case. 


! LAST YEAR'S |YIELD PER CEST. 


COMPANY. PRICE, DIVIDEND AT PRESENT 
PER CENT. PRICES. 
Brompton and Kensington s 74 6 4 
Charing Cross өө i M 4 9 5 
City of London - T 10 .4 4 
Metropolitan um МЕ 38 14 5 £811 3 
Notting Hill .. se о ox 16 1 117 6 
St. James’s and Pall Mall oe 15 142 416 3 
Westminster oe - 15 13 4 6 ^ 


It will be seen at a glance that there is every room for a rise in 
Notting Hill, St. James's, and Westminster shares, even if the ancer- 
tain outlook ahead of the Oharing Oross Company should prevent the 
advance in price in its shares which seems justified by the yield 
obtainable. 

The Westminster Electric board have now issued their circalar 
with reference to the new shares, and it remains to be seen whether 
present proprietors will elect to sell their old in order to pay for the 
new abares, or renounce their rights of applying for the latter by 
selling them outright. A market for the new shares has already been 
established, and the nominal price is 7 to 74 premium, which is about 
£1 below the quotation for the current lot. If precedent 
shoald prove a trustworthy guide on this occasion, the probability 
is that a good many new shares will come on the marks, 
as shareholders who are unwilling or unable to take up their allot- 
ments will be only too glad to take the substantial premium which 
they can now secure by selling. Nevertheless, it would seem wiser 
to pay for the new shares, a better price in the future being almosta 
certainty. 

Electric Traction has of late been bulking largely in the public eye, 
partly by reason of the discussion that has arisen at St. Stephen's with 
regard to the control of local light railways by a group of powerful 
combinations, such as, for instance, the British Electric Traction 
Company. Various schemes arc also under way for vigorously 
developing the system, not only over London, but the provincial 
centres as well, Lancashire being one of the counties which will вооа 
be covered with the new lines. The market in Electric tramways 
continues somewhat dull, British B!ectrica are steady at 16, dealers 
being a little fearful of making prices in more than a few shares si 
a time pending the declaration of the dividend which, as we 
mentioned a fortnight ago, is expected to be at the rate of 8 or 10 per 
cent. 

Metropolitan District stock shows no indication of improving, 
despite the successful running of the experimental electric 
train between Earl’s Court and High Street, Kensington. Oentral 
Londons are better, as we remarked in our introductory paragraphs, 
and the settlement on Tuesday disclose i some shortness of shares 
Oontral Londons are not fitted for bear attacks, and if any liberties 
ars taken with them, it should prove a good thing in the long un for 
holders. 

Toe marked weakness of West Indian and Panama Telegraph 
Preferences is due to the dissatisfaction felt by shareholders at the 
recently-issued report, which shows that the reserve fand has hed 
to be drawn upon in order to pay the dividends in full. This 
apparently has been camsed by the falling off in receipts which 
ensued after the Hispano-American war. For the same reason Ost 
Telegraph shares are also flat, as we pointed out last week, and another 
drop has been marked. Eastern Telegraph Preference declined а 
point upon a seller coming into an unwilling market. 
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SHARE LIST OF ELECTRICAL COMPANIEB.—TELEGRAPH AND TELEPHONE Е 


a: — ЙМ. 
im n аы А idi di i - é 


wc aee, | ашы, | oe 
Dividends for 
" the last three years. Aar rd. y 80th. May 30th. 
1893. | 1898. | 1899. Highest.| Lowest. 
African Direot Telegra h, 4 % Debe. TS oe eee 100 —104 100 —104 wee oo 
Amazon Telegraph 5 Debs., Nos. 1 to 1,250 Red. ЭРА БА ss 85 — 90 85 — 90 . 
Angio- American ph... vos e Stock 8 9s 2% 62 — 65 62 — 65 644 | 62 
Do. do. 8 % Pref. ee өө I Btock 6 рац 1144—11 1144 —116j 115j 114 
о. Deferred... өөө TII 8 4 18e n Ki 182— 141 133— ЁТ 14 18$ 
Ohili „Nos. 1 to 44,000 .. .. . 5 24— 8à | 24— E E 
бешт eee ре TT TT TT TT 100 8 ET 105 —175 165 —175 : 
Do. do. Sterling 500 year 4 % Deb. Stock Red. |B SN 15 1102 —104 |102 —104 1088 | 1022 
Ouba Telegraph ene TT m TI еве eee TI 10 7 8 7 % 7à— 8ixd 7 — 8 es 
eS 10 Y Pref. ... NS seg ..| 10 p 10 we | 17 — 18 xd| 16 — 17 16 
Direct panish Telegra h e eon e & 4 eee 4 т 5 4 == 5 eee oe 
Do. do. Р 10 Сою. Pref. e 0 5 10 006 eee 9 — 10 9 — 10 
Do. do. 4b Debs. [T е 0 eae TII eee 101—105 101 —106% 
Direct United States Cable oes 20 883% | 88% 3 Ф | 11j— 1 111— 12 12 T 
Direot West India Cable, а 5 x Beg. "Deb. ši ess see sas wei .. |100 —108 100 —108 iss 
Eastern Telegraph, Ord. Stock ... „. Stock 7 9517 Ф 150 —155 [160 —155 | 1584 1503 
Do. Pret, Stock ies - one wis 98 —101 97 —100 
Do. Mort. Deb. Stock Red. ess .„. Stock 4 sis 111 —116 111 —116 114 
Bastern UT Australasia, and China Telegraph ... 7 7% 152— 16} | 154— 16 164| 162 
Do. do. ы m 11,00, A Cin 6 е 100 ш 100 ти „|. 
do. Deb. Stock — om = 4 ; 12—117 112 —117 Vis m 
. „м. Debs. Otauritius Bub. )1—8, T T 100 —108% |1С0 -108% «es 
180,227 Globe Төгө 3535 чей. юй ойу PS є a% 17 192 |1H— 117 14| inj 
Do. ar 6 Ф Pref. - - e 6 6 *. | 163— 162 | 16$3— 152 158 | 183 
Great Northern ot NC P 0 123% | ... | 82 — 84 82 — 84 334 | 324 
European Telegraph 5 Bed. 35 10 % lo x 10 % 58 — 67 | 63 — 67 
Londen Brazilian 6 g Debs. 100 | 6 5 - .. |105 —108 [106 —108 . 
Montevideo Telephone, os. 1 to 73,080 ... l|. ase s Г +— 
1 Do. es eee Pref., Nos. 1 to 86,492 ^ : 80 4 ^ 44— 5i : 
Do. 6 95 Oum. 1st Pref. ... sis „ | 10 | 6 в 6 18 — 16 12 — 14 123 | 123 
Do. 8 Oum. and Pref. eee eee eee 10 6 6 6 11 522 18 11 а 18 ee 
| D? 5 Y Non-cum. 8rd Pref., 1 to 360,000 516 5 6 5 — 6} 5 — 53 5 
a Deb. Stock Red. Stock 81 84 34 96 — 99 98 — 101 994 | 971 
71,604 | Oriental Toulon leo., Nos. 1 to 171,504, fally paid 1/65 б 5 H— INR | H— l|. 
0008 разрад and Ruropean Tel., 4 7 Guar. Debes., 1 to 1,000... 10 - Ж ТА S ri З as 
8 see ull eee ooo өө LII rr) IT 6 eee == t — ез oe 
Submarine Cables Trust өз 05 „„ o5 oso | бес] ... з .. |124 —129 [124 —129 . 
United River Plate ae e T " 515% 6 6 V 5} 4- si . - 
Do. do 5 Ф 5 Pref. Nos. 1—16,099 5 000 vee een 200 
Do. E TAN eee eee #00 Stook oe 108 —106 108 —106 ee 
Weat African ph, 100 % N ө ° 97 — 100 97 —100 TT) 
West Coast of America, ов. 1—80,000 and 58,001—68,008 100 - . — $— А „ 
Do. do. 4% Debe., саиаи Bras. Bub. Tel. eee eee eon 100 —108 100 — 108 ee 
Weetern and Brazilian Tel ph 4 ө Stock Red. eee Stock ҮТ . 00 102 —105 4602 —105 
Western h, Ltd., Nos. 1—207, - T . 107 %17% | .. | 142— 164 | 141— 161 15b | 144 
Do. le 5 % Debe. 2nd series, 1906 eee 100 cee eo 105 —108 05 —108 
Went India and m i 10 2 2% А 2— 1 2— 1 43 
Do. do. do. 6 Y Oum. lst Pref. ... 10 6 à e 9— 9j 7—8 71 Tk 
Do. do. do. 6 Oum. Ind Pref. өөө 10 6 eee е 7 m 8 6) - 7% * eee 
Do. do. do. 6% Nos. 1 to 1,800 | 100 | 6 m 4, |104 —107 |104 —107 106 ee 
ELECTRICITY SOTALI E 
19,601 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19, тё | | 6) 4 6 * | 65 7— 8 | 7— 8 e | 
12,000 | Do. do. 7% Cum. Prei... 5 7 1 8)— 93 | 84— 93 8H| SH 
50,000 Oharing Oross and Strand Electricity Bupply 5 | 6/7 8 * 9% 83— 93 83 — 9% 978 
30000 Do. do. do. do. 4$ % Cum. Pref. 5| .. 54— 6 54— 6 53 5% 
84,000 |*Chelsea Electricity Supply, Ord., 4 5 6 | 6 % n % 64— 7 64— 7 — 
150,000 Do. do. % Deb. Stock Red.. stock „„ 108 —111 108 —111 110 | 
60,000 | City of London Electrio Lighting, Ord. 40,001—100,000 ... | 10 10 6 Ф 4 | 10—11 | 9j— 1j 10 9j 
40,000 Do. 6% Cum. Pref., 1 to 40,000 ... 10 6 5 6 12 — 13 19 — 18 123 
400,000 Do. 5 % Deb. Stock, 'Borip. (iss. at £115) ‘all paid | оге | & | € . 122 —127 122 —127 
40,000 Oounty of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | «i nil | 4% | 94— 103 94— 103 92| 91 
20,000| Do. do. do. 6 % Pref., 40,001—60,000 10 6 6 | .. |12— 13 | 114— 124 124 
200,000 | Do. 44% Deb. Stock, Prov. Certs (all paid) Rd. „ | 109 —112 110 — 118 112 1113 
26,100 | Edmundsons Elec. Corp., Ord: Bhares „„ dU ЧБ ШУ u | 4— 5 4— 5 | 
75,000 | Do, do 44 Ф 1st Mort. Deb. Stock . 10 . 101 —104 |101 —104 
110,000 | London Electric Bupply e Limited, Ord. bós BEC TET 14—— 2 14— 2 iy. SS 
49,840 | Do. 6% Pref. | 5| , [COY] ~ | 4— 4 4 — 4 48| 4i 
250,000 | Do. " d 4% Ist Mt. Db. Stock Rd. (Stock! ... | ... | .. 100—102 100 —102 1004 |... 
85,000 | Metropolitan Electric Supply, 101 to 62,500 * | 101|6%|5% 5% | 184— 143 | 134—144 1353 
220, 0007 Do. 44 % First Mortgage Debenture Stock | а | Ф | + . 114 117 1114 —117 |... 
220,000 | Do. 84 % Mort. Deb. Stock Red. Stock . i 96 — 98 | 96 — 98 
6,452 | Notting Hill Electric Lighting e| 10|6 09 | 7 & 153— 164 | 154— 164 164 
40,000 | Bt. James’s and Pall Mall Electric Light, Ord.  ... 5 D 14495 |144% | 144— 154 | 144— 154 | 144 
20,000 | Do. do. 7 % Pref., 20,081 040080 5 7 % |7 $7 $| 8)— % | Si— 94 | ... 
12,000 | а ака Market Elect. Supply, Ord. es 5 | 2— 2} | 2— 2 
50,000 Do. 4 95 Deb. | 100 | .. |85—95 | 86 — 95 
65,000 | South Satan Electricity Supply, Ord. ‘i 4 5 DE 4 | 4 — 4 sas - 
— 79,900 | Westminster Electric Supply, Ord., 101 t to 80,000 5 118 Ф 1295 13 95, | 144— 154 | 144— 15} | 154 | 14 
| е Bubject to Founder's Shares. t Quotations on Liverpool 


f 
hi 
E 
dtr 
| 
i 
E 
[ 
4 
H 


940 THE ELECTRICAL REVIEW. [vol 46. No.1175,Jomx 1,1908. 


SHARE LIST OF ELECTRICAL COMPANIEB-—Oowtéwed. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Brock Business сове 
Present . Dividends for 
Issue. TAND Share. NV Aar zd gerd May 30th, 1900. 
; 1899. 
65,000 | Aluminium shares, Nos. 1—65,000 . s 1 10 X 20 B aes 28— 81 23— 8} 
90,000 Do. 4 y ^ Ist Mort. Deb. Stock Red. eee Stock eee 96 —101 06 —101 
80,000 | British Hlectrio Traction E T 10 .. S» | 16$-— 163 153— 163 
59,000 Do. do. 0 Cum. Pref. eee 10 eee eee | eos 12 — 13 12 — 18 
200,000 Ро. до. Perpetual Debenture Btock . Stock... . |124 —127  |124 —127 
85,0001 |t British Eleotric Works Oo, M £1 shares, 50,001. 186,0 M a ds í— 1 i— 1 
50,000 Do. do. Cum. Pref., 1—50,000 . кү Sues T: | vae R- НІ 11— Н 
500 |f Do. do. 4 lst Mort. Deb. ... | 100 ; 99 —101 99 —101 
40,000 British Insulated Wire Ord., Nos. 1 to 40,000 S b 15 * 5% 0 * 11 — 18 11 — 12 
27,500 Do. do. 6 6 %Oum. Pref. Nos. 1 to 27, 500 . 5 6— 64 6 — 63 
90,000 Brush Elecl. Enging., Ord., 1 to 90,000  ... 8 IE 1$— 1l— 2 
90,000 Do. do. Non-oum. 8 Pref., 1 to 90,000 2 2 TT 2 — 21 9 — 21 
50,000 Do. do. 2nd Deb. Stock Red.. Stock .. 1108 —105 108 —105 
20,000 | Oallender’s Cable Construction shares, Nos. 1—20,000 . 5 14% 15 5% 15 Ф| 144— 15} 144— 164 
20,000 Do. do. 5% Cum. Pref. ... b vis 54— bi— 6 
90,000 Do. do. 44 % 18 Mort. Deb. Stock Red. Stoc iss ёга .. 1112 116 112 —116 
213,583 | Central London Railway, . Shares ess ids oe | 10 | .. 5, .. | 10 — 108 | 10 — 103 
61,083 ° ° Pref. half-shares Y) eae 5 aes oes vee 43— 61 44— 
71,447 Do. do. Def. do. m 888 ise 5 5 — bi 5 — 
855,000 | City and South London Railway .. Stock 12% 21 11% 61 — 64 61 — 64 
87,500 Do. do. Ord. shares, Nos, 22, 501 to 60, 000 see 10 TT] TII 54— 64 54— 64 
82,098 Crompton & Oo., Nos. 1 to 82,008 ... 5 8| .. 6 [4 iss 31— 4 8$— 4 ids 
100,000 |, RO; 0 Mort, Beg ем, 57 son AL |... |... | .. роо —103 100 103 | 108 
(99,261 dison & Swan Utd. El. Lgt., “д” shares, £3 pd.11099,261 51 6 6 @ е 2 — 2 2 — at 
17,189 Do. do. do. “ A" Shares, 01—017, 189 b 8 6 TT 8)— Sh 34— 
844,028 Do. do. do. 4 % Deb. Stock Red. | 100 га aes „. | 98 — 95 93 — 96 
112,100 | Electric Construction, 1 to 112,100 ... Бев 2| 6 $ 6 E 2— 2} 2— 231 
25,000 Do. do. 7 Cum. Pref., 1 to 25, 000 eve 2 7 7 eee =" 8} 24 — 
140,800 Do. do. 4% Perp. 1st Mort. Deb. Stock «es |Btock| ©... see ... 1108 —106 103 —106 
9,6001 | Greenwood & Batley, 7 Y Oum. Pref., 1 to 9,000 oe | 10| 7 7 .. ] 10 — 11 10 — 11 
80,000 dert (W. T) пар Works, Ord. ... - eoe 5 12 14 15 Y 1833—14 | 183j— 14 
80,000 um Pref. eee eee 5 7 7 ese 52 
50,000 Do; do. do. ort. Deb. Stock... Stock 44 5% .. |110 —l14 1110 —114 
60,000 | India-Rubber, Gutta-Percha and Telegraph Works .. 1010 10 Ф| ... 21 — 22 21 — 22 
eae Do. VP a d 4 95 1st Mort. Debs. 10 $i š Ves pr —108 a i 
Liverpool Overhead way 9 eee eee rrr) [TII 0 82 5 8 = ee eee 
10,000 | Do. do. ' Pref., 810 paid =... , 10| б б 5 rn B Ф| 13j— 18] | 18 — 184 | : 
87,850 | Telegraph oa and Maintenance . s œ | 18 | 16 15 15 84 — 88 84 — 38 36} | 34 
150,000 Do. Deb. Bds. Nos. 1 tol, 500 "Red. 1900 ... | 100 | ... 102 —106 102 —106 ee ae 
20,000 Do. do. 6% Om. Prf. Nos. 1 to 20,000 ... 5| м 5$— 54— 6 "m cae 
540,000} Waterloo and City Railway, Ord. Stock... T ». | 100 | ... 8 * 8 [4 100 Е; 101 —104 101 | 100 
| 
t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY 8 
Birmingham Electric Supply, Ordinary £5 ( K d htebri Electri 
Brompton aaa Ke S ЗҮ, Debentures of ‘of 2100, 105—1 —107. "pubis", 1, lst geil Oumslative 6 a8 ally 45 (fully sally paidh T 7 — 
National Electric Free 6 paid. ire dar. 410 fu 106. рулон, 1899, on Ordin: 
Oldham, Ashton, and Hyde ectric (£10 pd.), Ord., 1 184. T. Parker, £10 (fully paid), 18. 
o. do. Pref. (£10 pd.), 103—10]. | 
* From Birmingham Share List. ' Bank rate of discount 31 per cent. (May 24th. 1900). 
MARKET QUOTATIONS, Wednesday, May 30th. 
CHEMICALS. o. This week. , 
в n N өө ee oe Der ows. si. ee 9 » Rod ee эъ •• - per ton 
a n Oxalic.. „ per ou. . се „  (Hlectrolytic), ee ton 
а „ Salphurio .. ee ec per сті. b oe в " и oe ‘per ton 
а Ammoniao - oe ee per owt, 89J- 15, dec. e ” " ve per ton 
a Ammonia, Muriate (crystal) .. per ton 284 is € n» " Н.О. wire per ib. 
" " e»... рег ton 481 è f Ebonite Rod — .. oe e per lb. 
a Bl powder. .. per ton £1 y f n Sheet .. .„ ‘se Fer bb. 
a Bisulphide of Carbon . per ton £15 25 п German Silver Wire .. „. per lb. 
a Borax ж .. рег ton 411 10s, inc, А Gutta-peroha, fine „ „„ регі. Bj- to 8/6 
a Bensole k^ oo => Por gal. 77 s h India-rabber, fne ev. per lb. 8/11 to (% 
a " ©) ee ee per gal. 6 ER 6 Iron, Charcoal Sheets .. > per ton. £18 
а Lauf, tere 8.. ee per ton £26 ae б " . - per ton 18:8 
a N „». Der ton £25 - 1 « according to aise. per ton From 411 
а „ White Bugar .. . per ton 481 v 6 „ Scrap, per 10)- to 72,6 
а Melhy E ee ee эе eal: С” m 6 n Wire Len 
a Na А] vent (90 % ai m. и Е в Lead, English Ingot to £17 26 
ee oe ee . per ee 9 н н 418 
Potash, Bichromate, [n casks. . b. 4d, a Manganin . 
а à ustio (15/80 % sae peri ton £94 . g Mercary „ 2 10 
a i ate pe ton 486 е d Mica (in original cases), мА per 1. ican 
: Sulphate of Magnesia -. ER [sd = «и = 4 " мю 
cn Beoorero Ta a сана а. „ 1425 1A 
aon ee ee per ton 45 88 Р " F'rom 1/8 
а Bod, Canto white 70 % ) .. per ten 410 15 ee o Platinum | 48 13 
a „ v 5 е рег ton £3 Ve Silicium Bronse Wire .. 1034 to 11 
e „ Blohromate, casks ee per lb. 811. e» { Steel, Magnet, so £40 
METALS, &o. (юн Мара E40 
Aluminium Wire, in ton lots.. per ton £294 s 4 to £141 
Sheet, in ton lots.. per ton 4191 19 
p Babbitt’s metal per ton | £80 to £150 19 
e Brass (rolled m P $019") basis per Ib. 
€ „ Tube (brased) ee per lb. 10. 
6 n » (solid drawn) per n 9 


e LI) Ire, 8 ee ee 

€ Copper Tubes (brazed) .. .. per lb. 
6 as 10 (solid drawn) eo per lb. 
9 Copper Bars (best selected) .. per ton 


p= ра 
ETE 
е е * * 


^ 
© 


Quotations supplet by. 

a Messrs, & Oo. f The Е » Limited. 
b Tbe British Aluminium Company, Ltd, Works m Men. W. T, Glover ё Os, 104, 
Meu Таза. Воноа à Bons. : Mesars, James P. Ormiston & 6084, 
Смити f өтти, Jackson ё ТШ, & Oty 

dain & Оо, (n Bolling à | 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE OALOULATION OF DISTRIBUTING SYSTEMS OF 
ELEOTRIC TRACTION UNDER BRITISH CONDITIONS. 


By H. M. Sans, Associate Member. 
(Paper read May 8rd, 1900.) 


(Continued from page 896.) 


Mo.ttreHasE DISTRIBUTION. 


Assume one station, at т (Diagram D), generating plant to give 
J-phase current at 2,500 volts. Using 3-wire mains, the current per 
conductor will be 

10С0 | 
EW. 2 500 Х /3 = (Kw. 23) amperes. 


The cables will be of the 3-core twisted or equivalent type, and on 
this account as well as the larger amount of insulating material 
needed, their cost per ton of copper will be higher. The depreciation 
will also be at a higher rate. First, because the scrape price will be a 
lower proportion of total value; and second, because high-tension 
cables cartainly suffer more from faults than those under low tension. 
Therefore B is taken at 9 per cent.p at £208, the other values 
remaining as before— 

72 = 9 x 5845 x 208 x 045 x 91 

100 

the density 148 470 œ per square inch, and the drop per mile 


212 volts. The loss inany 3-wire 3-phase conductor will be 
JO x 212 per mile, where c is the current as given above for the 
load transmitted, so that the loss per xw. delivered to the cables will 
be 69 x 21:2 = 1462 watts por mile, or 146 per cent. per mile. 


= 448 and T = 21:2, 


Arron hiis incheake supply l from 


DnGa2AM D. 


Transformers will be required at d, T, D, J, and B, the output needed 
being as follows :— 


From a ET 12 cars T 90 kw 
T ES 125 Ме 98-75 
р sas 12.5 eis 93°75 
J TT 80 "T 60 
B ivi 12:0 m 90 
Total 570 cars 427: 5 Kw. 


These loads are allocated on the simple consideration that each trans- 
former should supply half-way to ite neighbosr in each direction, and 
represent the en delivered to the cars. Loss on the low-tension 
side has to be added to get the gross output, which may be taken at 
450 xw. Hence at four of the five stations 100 Kw. sets, and at the 
other а 65 or 70-Kw. set would suit. Bat allowance must be made 
for spares and for unusual demands due to local pressure or bunching 
of traffic. Whether it would be batter to put down two 100-xw. or 
three 50-xw. sets at the larger stations should in every case be 
determined on comparison of the cost of the different siz:d sets with 
their switch gear, the probabilities of exceptional traffic, and other 
fairly obvious considerations. It might well happen that the two 
larger seta would cost little more to instal than the three small 
ones, and that the extra flexibility would be well worth the cost. 
Atsuming, bowevor, that the three-set plan is adopted, it will be 
necessary to instal transformers to a total capacity of 705 Kw. | 
The high-tension feeders to these sub-stations will be as follows, 
assuming a full-load efficiency of transformation of 85 per cent, or 
а constant loss during operation at the rate of 15 per cent. of 
the rated capacity, and 2,500 volts preasure :— 


ee T | А БТ — "m | Loss in 

Line, Miles. Amperes, Sections sq. in. Tons Cu. Value. atts. 
- i 

TG | 215) 3 x 242 3 x 051 298 sezo | 3,307 

1 0 2351 3 x 25 3 x 053 9 27 680 3,736 

T; 215 3 x 161 | 3 x 034 195 406 2201 

тв) 525 3 x 242 3 x ‘051 78) | 1,518 | 8,080 


— | — | 
1190 15 50 | 


§—„— .. — — ed s 


£3,224 | 17,324 


Nigh tension one generating station and 
five transforming stations, one h 


Subscation al Senensiing station 
eor W Ad Nigh bension 3 зе feedera — — — — 
АО Low tension feeders needed 
t 34556847005 


The loss in the transformers on the above assumption will be 15 per 
cent. x 470 = 705 xw. With this disposition of sub-stations no 
track feeders are needed, and secondary trolley feeders can also b» 
dispensed with, as the trolley wires of usual size will not drop more 
than 10 volts average all over the system, the worst point being H, 
where the drop will be 32 volts. The trolley wires leading east of a, 
from т to E, and в to c, will Ъз somewhat heavily loaded, and for 
reliability of service it might be well to use some auxiliary fseders, 
or heavier trolley wires on these sections, but this will not b3 


neceg for distribution effldiency. 
The distribution losses will then ba :— 

Ia Н.Т. cables ... un abe ias = 17.3 kw. 

In trausformers ... tes oa ө» Vid 705 „ 

In trolley wire vee eee 855 „ 

| 96 35 Kw. 

and the generating plant must b3 able to give out 524 xw. Overall 
efficiency of the system being thus 514 = 81 per cant. nearly. 


This is a little bigher than Mr. Parshall’s figures for Dublin. No 
addition has been made to the cable losses for power factor being 
less than unity, and it appears probable on the rather scanty in- 
formation obtainable in this country that fall justice is done to 
current practice in the above result. To obtain the annual cost of 
this distribution, proper charges on the transformers, including 
attendance, have to be estimated. This again is not easy, for the 
prices of such plant are not readily obtainable, but for the present 
purpose market prices are not essential. There is good authority for 
the statement that for smaller sizes than 200 Kw. motor-generators 
perform better than static transformers and rotary transformers, 
therefore motor-generators are assumed in the following figures :— 


Motor generators to capacity of 705 xw. at £15 per xw. with 


switch-gear eae eos eee eee oe TT TT £10,575 
Four sub-etations and sites at £80 esch РР 865 з 320 
£10,895 


Interest, depreciation, and repairs, 124 per cent. on £10,575 
and 24 per cent. on £320 ... е e ves .. £1,329 
Attention to each set, say 31. per week or £7 16s. per aunum 


15 sets ... 88 - ise Ие өз T T 117 
Oil, brusbes, and sundries, say £2 103. per annum, per set... 37 
Totalperannum .. .. £1,483 

The distribution costs then work out as follows: — 
H.T. condactors, C? R loss value заи £295 
Interest on cables (cost £3,224) ... es ys ой * 2090 
Loss in transformers 77.000. га "T € E 1,205 
Loss in trolley wire, 8,550 at 48:5 per £1 T “з .. 176 
Interest and attention and stores on transformers... „ 1,483 
£3,449 


This sum amounts to 352d. per unit delivered to the cars, making the 
oost of the power there 1:102d. per unit, or £10,875 annually. This 
is 217d. per unit, or £2,124 per annum in exoese of the two-station 
direct supply, and £939 in excoss of the one-station direct supply, as 
will ba shown by the tabulated results below. à | 
Obviously a high tension station cannot generate at a lower cost 
per unit than a low tension station on the same site, but the result 
of this investigation goes to show that if in the neighbourhood a 
site exists with sach advantages that the cost unit of the power 
generated there and delivered to т, or equal point, will be under 
53d., instead of 7öd., there will be an advantage in using the trans- 
former system. In other words, this calculation shows what saving 


` in generation costs is required to justify tho uso of a transformar 


system and a high tension station. 

The capital expenditure is not much reduced, as the total for cables 
and transformers amounts to £14,119, which lies between the costs of 
cables and boosters in the two low tension systems discussed. There 
would be also a considerable saving in cable laying expenses, due to 
the lighter cables and smaller number of ways needed. This point 
and the difference between the capital outlay in the stations ara 
foreign to the present subject, but must of course ba keenly studied 
in practical designing. 16 should, however, be noted that the load 
factor is of great importance, and that the assamed conditions are 
rather more favourable to a transforming system than the conditions 
usually found in practice, for the reason that the losses in trans- 
formers are largely iadependent of the load, and that suffi sient trans- 
former capacity must be kept in use to provide for the maximum 
demands during any given period. The device of dividing into 
small sets and putting them in as needed cannot bs carried far for 
several reasons. Hence the losses aro more nearly those due to the 
maximum than to the average load over any given period. Oable 
losses on the other hand vary with—and as the square of—the actual 
load, consequently a poor load factor tells mach more against the 
efficiency of transformers than of cables. | 

The small proportion of the total losses due to the high tension 
transmission indicates the small effect of distance on the overall effi- 
ciency, so that the radius within which the advantages of a specially 
favourable position for & generating station may be utilised is not 
severely limited. For lines on which multiphase motors and the 
consequent increased number of overhead wires are prac‘icable, it is 


apparent that the advantages of this system are very great. Oaly 
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static step-down transformers being required, the overall efficiency E pmw 045 n pw 
can be kept high, and attendance at sub-station made triflirg. Then - EET ШАУ be written 100 OF 0041 ape 


very 
This is hardly a live subject in this country yet, but the economies of 


distribution on such a system can be worked out on the same lines as and the most economical current density writ*en 


here Tat forward when occasion shall arise and the regulations to be o t 9 

comp ed with or be grate а °045 ~ — ne 

here rl pry eee RR cer Me and a table of such densities for various values of tho product Rp v 
ean be readily formed. 

—Á— = oe — . » (To be continued.) 


High 
| tension. 


Low tension. 


1 station. 2 stations. | 1 station. 


duum M eae 


ELECTRIC MOTOR CARRIAGES. 


Distribution costs, annual ... „. | £2,510 | £1,825 43 449 
Ditto per unit at ear n 2664. 1354. 52d. 
Generation and distzibution, annual | £9,936 ' £8,751 610875 "Ровіна the last seven years many inventors have been at work а 
Ditto per unit at cars  ... ...; 1016 , 8854 1104 the practical application of electricity for carriage propulsion, and 
First cost cables and transformers... | 616,593 | £8,788 614119 many difficulties have been met and overcome, as was the case with 
Miles of cables sue ss ... | 9564 2287 11 90 electric lightiog in its early days: The principal improvements Ыт 
Miles of trenching .. .: 12025 | 1385 955 been made in the electric motors, which are now efficient and 


| m reliable, Marked еннен ы fe штит place in tbe, ссойгыйа 
portable storage batteries of light weight, an standing 

rough usage, and of carriages with ваба наша for holding the 

motors, and specially bailt for motor propulsion, while the controller 


APPENDIX No. I. 


CALCULATION OF MOST ECONOMICAL Ооввинт Оюна. 


Rate of ohmic loss. О? r watts, where c = current in amperes and . 


r = resistance in ohms. 
Rate of interest and depreciation loss in © sterling per annum 


10 pma + constant. Where в = rate per cent. per annum of 
interest and depreciation ; р = price in £ per ton of copper in the 


form of cable, m = tons of copper per mile of conductor of one 


Square inch cross-section; а = cross-section of conductor in square 
inches, so that ma = tons of opper рег mile; and the constant 
represents such costs of laying and other expenses as are practically 
dependent шу прса the length of cable laid and independent of 


its size. To add these losses they must be equated for definite con- - 


ditions of load and period of use. For this pu , assume the 
period to be one year; the load to be steady and for a certain 


h ` 
fraction of every day = 21. А certain cost per Board of Trade unit 
delivered to the conductor = n pence. 


Then £1 per annum is the cost of 3€ Board of Trade units wasted 
per annum, and the rate of waste in watts which gives such s loss is 


240,000 657: 
hn x 865 or 1 Oall this w. It is the number of watts 


which, wasted during all the working hours in a year, will cost £1. 

Then 100 15 mais the interest cost of the cable expressed asa 
loss in watts during working hours, and the total rate of cost of dis- 
tributing the current c through the cable is = ої + 100 "P ma. 


The resistance of the conductor obviously affects the value of the 
two quantities making up the total loss in opposite ways, and the 
problem is to find the value of r which makes y least. Consider a 
cable of 1 mile in length. If the resistance of 1 mile of copper con- 


| 45 
ductor of 1 square inch cross-section is ‘045 v, then a = —. and the 
| 0 
second item of the total cost = Burne. 
Sinoe this has been equated toa rate of loss in watts it may be 
r 


where ¢ = Oa r. 


са nn eves COn са per! reda the required loss in watts 


on traversing the resistance r. e then get 


e d 0 
y= 027 + „„ Whence 27 = с? — pi 
and this is a minimum when 
NEL t 
This is the Kelvin law, since when this is the case C; = c, and the 
two items of cost representing ohmic loss and interest are equal. 
The most economical current density therefore is 


0 t = в w p т 0456 
= 94 where г og | 
and the most economical rate of vol drop is ? volts per mile. 
If the load is not steady but varies in a known way, then с? = the 


mean square of the current in respect to time, and о = the equare 
root of that. 


In the expression for £, 2100 is the annual cost of one mile of 


cable T one square inch copper section, 4e, of 9'1 tons copper 


= 
- 
"= 


Í aa” 


and connections have also been simplified, enabling any man of ordi- 
nary intelligence to take charge and drive tho carriage. 


Jost Exvectaic OARBIAGE 


Oar illustration shows one of the latest forms of electric carriage, 
constracted on the system and patents owned by the National Motor 
Oarriage Syndicate. 

There are two small electric mctors driving the two back wheels 
of the carriage by ordinary link bicyole chains, acting directly from 
a small sprocket pinion on the motor axle to a larger sprocket wheal 
fixed to the spokes of the carriage wheel; these chains are adjustable 
oa an Independent and Bebe whderftame and as each dina wqe 
on an indepsnden* and s tamo, and as 
rately, there is no сен дй for balance gear. Two sets of batterie 
drive these motors, and are placed out of sight, half under the frost 


i 


i 


seat, and half under the back seat, thus distributing their weight. 
The steering and electric control are very simple, and there are 
good brakes; should one set of the batteries or one of the electric 
motors from any unforeseen cause become damaged, the other set d 
batteries and the other motor can be used to drive the carriage. 

This system allows a very light construction, and an elegut 
form of carriage to be u The carriage runs easily, 
vibration or xem at Чаар зеле whole carriage, : dj 
equipped, weighs oonsi y an many previoc 
ere und Dil! Gavel greater distances at less cost for electri 
current, whilst any cyclist can steer it. od. 

The electric motors are the invention of Mr. F. J т 
A.M.LO.E., and are each of 3 BHP. nominal. They work with 
volts, ran at 600 to 700 revolutions per minute, and Babe, hog 
112 lbs. Hach will give 8 BHP., вэ that 6 BHP. is to 
drive the carrisge. 

The motors Fave been specially designed and constracted Е 
carriage work, and are the result of many years of experienc а 


üniformly round a circle, and are turned true to fit close inside a 
armature core. A central magnet coil is enclosed by the iron of 
field megnets, on three sides, and thus utilises to the utmost 
magnetising current. 

The winding of the armature is exceedingly simple and 22 
being, in fact, of the ordinary barrel type turned inside on e 
pieces of square insulated copper wire, all of 
and resistance, are passed through holes in the iron 
ture; they are then bent obliquely, and connected 


аў 
E 
[ 


y E... 222—220 АР ру 2 р 


. slightess trouble. 


| 


| 
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VVV eads, to form a wave-winding 
armature as many times in one complete coil as there 


are on the field magnets. When 
comp they form symmetrical flanges 


round the sides of the armature, with a 
minimum of non-active wire, an equal 
resistance in each coil, and little or no 
windage when revolving. The short bars 
can be easily taken out and replaced. 

The advantages claimed for this armature 
are:—A maximum proportion of the wind- 
ing is effective in induction, and a minimum 
absorbed in ineffective connections. This 
enables the motor to be of comparatively 
light weight and high efficiency, owing to 
the small waste in connections between the 
operative parts of the winding. The armature 
is very strong in construction, and will bear 

ing 100 per cent., this last being a 
most important feature. 

The axle carrying both the armature and 
field magnet is fixed at the front and back 
in a cradle frame of peculiar sbape; the 
armature revolves on one long bearing, and 
the magnets are fixed to the axle. 
un i al s pee 

que, an Bta 
adapted for use on vehicles. 4 

These motors are completely encased when 
in use, and run either way, backwards or 
forwards, without sparking or giving the 


The following tests of a 2 B. H. . (nominal) 
Joel motor show the efficiencies at different 
powers; speed, 650 to 700 revolutions 
рт me pressure, 40 volts; weight, 


^ B H. P. efficiency 7 per cent. 4 power. 
^ E " Nominal and 
2 i " 85 average power used 
| in carriage. 
24 И] *? 87 и 99 eee 
3 ‘> ji 89 per cent. to 90 per cent. 
Tae two motors are carried by an independent underframe, 


shown in the plan and side view of the carriage, of which the 
patents are owned by the syndicate. It consists of steel tubes, т, 1, 


ELUvaTION OF Faak. 


made into a rectangular frame fixed by half elliptic carriage springs, 
S, 8, to the front and back axles, x, xl, of the carriage wheels, w, wi, 
thes forming a pole,” and giving a direct drive to the 
Carriage wheels. The front of this frame is arranged hori- 
rontally, and fixed at the centre to the front axle, the back spring is 

' fixed to the centre of the back axle. Complete а 


double nuts fizing the 
his underframe gives great 
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facility for adapting electric propulsion, and can be fixed to 
It is resilient, and prevents any shock or jar when 


i; 


carriage. 


: 


JorL Егистмс Moron with INTERNAL. FigsLD MAGNET. 


ing or stopping, and being independent of the carriage body, any 
vibration at the motors is not communicated to the It also 
safeguards the motors from concassion when the carriage is passing 
over rough ground. 

When the electric current is put on, the whole frame, with the 
motors, is at first lifted up a little against the back springs, and, 
as the carriage moves ой. the frame returns to its normal posi- 
tion, thus the first rush of current is partly avoided as the arma- 
tures start at once, and, in addition, the weight of the motors in 
returning to their normal position, assists the carriage to move off 
quietly and without jar. 

The batteries, Rosenthal" type, are made up in portable sets of 
10 cells in a tray, 40 cells in all. Each cell weighs 22 lbs. complete, 
and the total weight, with trays, is about 84 cwt. The cells give 20 
amperes discharge for seven hours, and will stand a discharge of 40 
amperes without harm. The plates are of the pasted type, with 
special provision for expansion. are enclosed in perforated 
cases, and are clamped together by rubber bands. These cells, after 
six years of experience in practical use, have been found to be very 
efficient and durable under the rough usage they have to stand in 


Ват оғ Овога їн Tray. 


4 


шосе carriages, and they do not deteriorate or sulphate when ont 
use, 

The working efficiency of the cells is high, 12 watt-hours per lb. 
of complete cell, and 16 watt-hours per Ib. of electrodes being claimed. 
This is believed to be the highest efficiency hitherto attained, and 
the success of the carriage is greatly due to this. 

The illustration shows a set of nine cells of this type in а tray, 
onpa ma pe 11 ое е ат measure bie inches wide, 

ches long, an ёё portable, are easily put 
in or taken out of the carriage. C 
to each oell, and act as valves. | 

The following are the results of tests made by the Atandardising 
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Institution at Faraday House on one of these cells and one of the 
type previously in use; the two cells were charged and discharged in 
series in order that they might be submitted to identically the same 


treatment as far ss possible. 
Nationa! Motor 


Type of 
cell in Carringe 
use. Syndicate cell, 

Mean current discharge i *.. 20 amps. 20 amps. 
Ampere-hours ... PT vs ee 120 143 
Ampere-hours per kilo. of plates 120 173 
Ampere-hours per pound cf plates ... 545 79 
Total weight of plates aes .. 22 lbs. 181 lbs. 


This test shows an advantage of over 40 per cent. in favour of the 
cell of the National Motor Carriage Syndicate. 

An electric commutating controller of very simple construction, 
the result of many experiments and trials in actual use, gives the 
carrisge five speeds forward, viz.:—3, 6, 8, 10 and 12 miles per hour, 
and one speed of 3 miles per hour backwards. 

The handle of this controller is arranged to be moved forward for 
going forward,“ and rice versi. The controller is also arranged to 
couple up the four trays of batteries in series for charging at 100 
volts without loss. 

The variation in speed is obtained as follows :— 


1. Batteries in parallel Motor armatures 8 miles per hour. 

in series. 

2. Batteries in parallel Motor armatures 6 miles at fall 

in parallel power for hill 
climbing. 

9. Eatteries in parallel Motor armatures 8, 10 and 12 
in parallel vary- miles per hour. 
ing power 
fields. 


The field magnet coils are separately excited, and can be altered at 
will. This has the advantage that the motors can be used ss brakes, 
and the normal speed of the carriage of 12 miles per hour can be 
increased if desired to 20 miles per hour. 

The carriage will run for 50 miles with one charge on good roads. 

The weight of the carriage, fitted with motors, batteries, &c., is 
about 17 cwts, and the syndicate is making special light carrisges, 
“ Voiturettes,” to carry two people for 50 to 80 miles, and weigbing 
only 11 to 12 cwts. Mechanical band brakes are fitted for use in 
addition to the electrical brakes. 

The carriage shown in the photograph has been run some hundreds 
of miles through different parte of this country and on the Continent. 
One test was а tun from London to Potter's Bar, up Highgate Hill, 
Finchley Hil], and Barnet Hill. Another test was from Dover Har- 
bour to the beights above Dover. It is absolutely safe and under 
perfect control in crowded streets. 

The wheels of the carriage are 3 feet diameter, with solid rubber 
tyres; the wheel track is 4 feet 6 inches wide, with 5 feet 6 inches 
base, and the gear used isa Renold’s chain with gearing of 8 to 1. 
The current required for bard level roads with three passengers is 
30 amperes, or 15 amperes for each battery, at 40 volts, giving a fall 
13 HP. to the carriage at tbe speed of 12 miles an hour. When 
ascendirg inclines of 1 in 30 the current rises to 40 amperes, or 20 
amperes each battery, and on inclines of 1 in 20, to 60 amperes, or 
S0 amperes each battery. In the voiturette made by the syndicate 
the wheels are 2 feet 9 inches diameter back and 2 feet 6 inches 
diameter front; front track 3 feet, back track 4 feet 6 inches; base 
4 feet 6 inches. The voiturette is fitted with two 1 H P. (nominal) 
motors, ard a battery of 32 cells, weighing 7 cwts.. and coupled as in 
the carriage described in the foregoing. The wheels, however, have 
“Grappler” pneumatic tyres, with roller bearings, and the whole 
carrisge is very light and easy going. There is comfortable room for 
two, with a front seat. In this carriage the electric current 
required for propulsion is much leas in proportion for the same 
weight than with the carriage illustrated—10 amperes only for each 
battery on hard level roads—and being a lighter carriage it will 
travel twice the distance and go much faster for the amount of 
electric energy required for the heavier type of carriage. 

The carriages, motors, batteries, &c., ате made for the syndicate 
by Meesrs, Henry F. Joel & Оо. at their London works. 


PHYSICAL SOCIETY. 


ORDINARY Maxrina HELD May 11тн, 1900. 
Prof. О. J. Lopez, F.R.B., President in the Obair, 


A Discussion of Prof. Lopam's paper “On THE CONTROVERSY OON- 
CERNING VoLTa‘’s Contact Forom,” was commenced by Prof. 
ARMSTRONG. 


Prof. ARMSTRONG expressed his indebtedness to the President for 
putting forth clearly what we are trying to understand, and said that 
it was hardly time for chemists to enter the discassion when physicists 
themselves differed. There bas apparently been a change in front 
since the effect was supposed to be due to (1) chemical action between 
metals or (2) oxidation. Prof. Lodge's view is intermediate, but 
approximates to the second. Prof. Armstrong said that from a 
practical point the existence of the effect was unknown because 
sufficient precautions had never been taken to prevent chemical 
action. Heurged the continuance of experiments similar to those 
carried out by Mr. Spiers, and stated that modern ideas of chemistry 
were favourable to the view which Prof. Lodge had taken up with 
regard to the Volta effect. 


Mr. GLAZEBROOK made some remarks upon the meaning of the 
term m, which occurs in the expression for the Peltier effect at the 
janction of two metals. If we confine our attention to an infinite 
simal cycle at the junction of two metals at slightly differmt 
temperatures, we get the equation for the Peltier effect in which 2 
is the potential difference at the point considered. It then, assuming 
reversibility, we sum up all the infinitesimal cycles round a cirent 
and get a finite cycle, the Е M. F. of the circuit is a function of t 
two temperatures between which itis working. Differentiating wit 
respect to temperature the total E.M.F. of the circuit, we get = 
equation which applies to the circuit as a whole, and in which E is th: 
total E M F. round the circuit. 

Mr. Paiom asked if any critical experiment could be suggested 6 
settle the question. 

Dr. LaBrzrpT called attention to some experiments which bad 
been performed to measure the potential difference between an elec- 
trolyte and a gas. The ytes considered were chiefly aqueom 
solutions, and the potential differences observed varied largely. Ты 
surface tensions cf the liquids were measured, and it was shown thst 
the variations in the potential difference were very similar to thom 
in surface tension. This suggests, in tbe case of electrclytes, tree 
physical surface effzots and not chemical action. 

The CHaI AAA remarked that Dr. Lehfeldt evidently looked арса 
the metal-ether boundary as being the effective one. Tbe experi- 
mental evidence is not sufficient to say exactly which is the effective 
contact, but it seems to show that the metal.etber effect is of tbe 
same order of magnitude as the oxygen layer effect. According to 
Helmholts they ovght to be related, and they apparently are. 


The Onarmman then read a paper by Mr. J. B. Tartar on Tm 
Нилт оғ Formation OF ALLOYS.” 


Experiments have been made upon alloys of lead with tin, bismath, 
and zinc, and of z'nc with tin and mercury. The method 
consisted in dissolving (1) the alloy and (2) the 
mixture of metals in mercury, and measuring the heat of solation in 
each case. On the assumption that the solutions obtained are iden- 
tical, the differerce between the heat of solution of the mixture and 
that of the alloy is the heat of formation of the latter. The calori- 
meter was a thin glass tube silvered on the outside, and supported 
by a stouter tube silvered on the inside. Snitable arrangements 
were adopted for the intrcduction of the metals or alloy: 
which were used in the form of filings. Solution was often complete 
in less than a minute, and rarely took more than two minutes and a 
half. The alloys fi rat experimented upon contained their constituents 
in equivalent pr ons, and the heats of formation were fonnd to 
be small in comparison with those found for brase by Galt and Baker. 
It was thought that only a small ge of the atoms present bad 
entered into definite chemical combination, and that more reliable 
results would be obtained by dissolving a small quantity of one metal in 
an excess of the other, and calculating from the 5 results the 
heat of formation of the gramme-molecalar weight of compound apon 
the supposition that the whole of the small quantity of motal had 
entered into chemical combination by the exercise of its normal valescy. 
Using these numbers so obtained to find by Kelvin's theory ths 
potential difference which should exist between the metals concerned 
when put in contact, resalts were arrived at which agreed neither 
with the Volta effect nor,the Peltier effect, but which were consider 
ably nearer the former than the latter. 


Prof. B. P. Тномрвох then showed an ELEOoTRO-MAGNETIC Expzzt-: 

MENT.” 

A circular coil capable of carrying a strong current was placed with 
its axis horizontalina tank of water. Into the tank were aleo 
some small magnets in sealed glass tubes so adjusted as to 8 
density approximately equal to that of water. The magnets jet 
floated or just sank. On running a current through the coil, it was 
possible to " fish ” for the magnets, which acted upon by the magnetic 
field immediately made their way to the coil. When the current was 
carefally reversed upon the approach of a magnet, repulsion instead 
of attraction took place and the magnet retreated. In general, how- 
ever, reversal of the seid ass reversed polarity in the magne 
and attraction still persisted. 

The Society then adjourned unti] May 25th. 


ORDINARY MEETING HELD Mar 252m, 1900. 
Prof. EvanzrT, F. R B., Vice-President in the Ohair. 
Мв В. T. GrazEBBAoOX then read some " Notes ON THE Masc 
MENT CF BOME STANDARD RESISTANOES.” 


Three methods have been employed by the author for building sp 
multiples of a standard resistance, sush аза 1 ohm coil. The fst 
method consists in making as accurately as ble three 3-otz 
coils. These in parallel can be compared directly with the standard 
by Oarey Fosters method. Their resistance in sies is vey 
approximately nine times that in parallel and hence an sean 
determination of a resistance about 9 ohms can bs obtained. II фе 
this resistance is put in series with the standard, an accurstely 
known 10-ohm resistance is obtained. Ву a similar proces 8 
hundred or a thousand ohm coil can be built up. The second method 
consists in calibrating a resistance box. The 1 ohm coils of the ba 
are compared directly with the standard, and the other resistances 
determined accurately by a building-up process, using а subsi ыу 
resistance box. In comparing the high resistances the differen? 
between the two boxes may be so great as to send the balance cf 0 
bridge wire. In these cases the third method is employed. Tt 
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equal arms of the bridge are acourately known, and one of them is 
shunted with a resistance, which need not be accurately known, until 
the reading is brought back into the wire. The coils chiefly used 
throughont the experiments are made of platinum- silver. 

Mr. CíAMPBELL asked if the same degree of accuracy оопа be 
obtained with manganin coils. If so, then the small temperature 
change of manganin would be an advantage. 


Mr. TROTTER asked if proper allowance could be made for the large | 


number of mercury oups used in Method 1. 

Mr. Rm advccatod the use of the build-up box in preference to 
the first method. With two mercury cups there is Jess chance of 
errors escaping notice than with eight. Every 10 or 100-ohm оой 
tested at the Board of Trade is subjected to a comparison with a box 
calibrated by a build-up process. - 

Dr. Навкев asked if the resistance of the eight mercury cups in 
series had ever been measured, and if so, what was the magnitude of 
the result, and what the uncertainty ? 

Mr. GrAzBBBOOK said he had investigated the resistarc) of the 
mercury contacte, and it was negligible. In answer to Mr. 
Oampbell, the author said he had no experience of manganin coils 
himself, but he had seen some figures for German coils which agree 
very closely. 


à 


THE TOWNS' REFUSE PROBLEM. 


THERE can be very little doubt that the economic disposal of 
the refuse in large towns and cities is very rapidly becoming 
а serious problem, the importance of which does not yet 
appear to be realised to its full extent by local and other 
authorities concerned, but perhaps this is scarcely to be 
wondered at, since the administration of matters closely 
allied with public health is often relegated to local bodies 
who, owing to the apathy of the educated classes, usually 
consist of men wholly incompetent to deal with the many 
important issues arising out of the government of any large 
area in which the density of the population is considerable. 

What could be more apalling, more disgraceful in this age 
of so-called civilisation than the state of things to which 
“Incineratus” draws attention in the Engineering Times of 
last month. It is difficult to believe that at the end of the 
nineteenth century over 800 communities in England and 
Wales alone, with populations of 2,000 and upwards, still 
tip their refuse, and appear to be absolutely apathetic 
to the many dangers attending this method of removing 
waste matter. | 

It is almost incredible that this primitive method of 
refuse disposal is still in force in a town such as Portamouth, 
for example. Here the amount of refuse available per day 
is something like 150 tons, but there is no destructor. 
* [ncineratus " draws attention to yet another case in which 
there exists in close proximity to the limits of a large 
and important town, a heap of decomposing refuse, which 
is in so fearful a condition that its removal would be fraught 
with serious risk, not only to those conoerned in its removal, 
bnt to the inhabitants of the town. In the Dublin Daily 
Express of March 28th will be found & long notice bearing 
on this. In many towns and villages, particularly those 
situated inland, where a similar state of affairs obtains, no 
‘one will ever be able to gauge, even approximately, the 
baneful inflaence that these heaps of райе! ying animal and 
vegetable matter have had upon the health of the towns in 
question. 

There is only one certain remedy for this, namely, to burn 
all refuse, whatever its nature, irrespective of expert opinion 
as to the d of ita innocuousness. But let us be honest 
about it and be prepared to pay for the advantage gained by 
the barning of the refuse without reference to any economy 
which may be attainable in the shape of done from steam 
generated by the heat of combustion of the refuse. It is 
certain that the slow progress which has been made in the 
introduction of refuse deetructors—or to adopt a more 
euphonious name, incinerators—is in a large measure 
due to the wild and extravagant claims made by 
individuals peouniarily interested in one or other of 
the types of incinerator, as to the amount of water that 
can be evaporated from a pound of “ average” refuse by the 
adoption of one particular type of furnace—of course, to the 
exclusion of all others Although it would be foolish not to 
take advantage of any and every means of reducing the 
burden upon tlie ratepayers of administering the affairs of 
any town or district, we have consistently upheld the doc- 
trine that no pecuniary consideration of any kind should be 


allowed to weigh in the balance when deciding upon the best 
method, hygienically, of disposing of the refuse of a town ; 
and, generally speaking, the worse the refuse is from a steam 
raising point cf view, the more urgent is the necessity for 
ite destruction by barning. The system of barging out to 
sea is at the best but an apology for a better system, and 
never to be recommended on any ground except that of . 
comparatively small cost, whicb, as we have said before, 
should not be allowed to inflaence the selection of a system 
of refuse disposal which is not hygienically efficient. 

Owing to the extreme variations in the character and 

uality of refuse (sometimes from hour to hour throughout 
the day) it is a perfectly hopeless fuel for any purposes requiring 
а steady steam pressure. Mr. Ed. C. de Segundo has shown, 
in an article which recently appeared in this journal, how 
powerfully the percentage of moisture reacts upon the calorific 
wer of refuse when considered as a fuel. At a comparatively 
low ntage of moisture —for town refuse the proportion 
of the remaining combustible neoessary to evaporate the 
moisture would render the refuse valueless from the point of 
view of steam raising. The complete absence of anything 
approaching reliable and impartial records of the perform- 
ance of incinerators over sufficiently long periods renders it 
quite impossible to form any opinion as to the real value of 
refuse as a fuel, and we very much doubt whether any of 
the results of steam raising put forward by those interested 
in incinerators would be borne out by the average results of 
one year's working under ordinary everyday conditions. 

In a paper recently read before the Society of Engineers 
by Mr. B. D. Healey, it is stated that it is found tbat 1 26 
Ibs. of water can be vaporised by 1 lb. of average unecreened 
refuse * when burnt in well-constructed furnaces and assisted 
by a forced draught at a pressure of 1:25 inch water gauge." 

When dealing with the all-important question of moisture, 
Mr. Healey says “the moisture in town refuse varies from 
15 per cent. to 47 per cent. organic, and animal matter 
having from 70 per cent. to 80 per cent. moisture, and refuse 
mixed with sewage sludge about 70 per cent. moisture. The 
clinker varies from 19 per cent. to 42 per cent.” 

We shall not be running any serious risk of contradiction 
in assuming, for the purposes of calculation, that average 
refuse to which the steam-raising power above mentioned is 
credited, will contain 80 per cent. moisture and 80 per cent. 
clinker, leaving 40 per cent. of combustible, of which 35 
per cent. may be taken to be carbonaceous matter and 5 per 
cent. other combustible matter. The temperature of the 
gases at the base of tho chimney may be taken roughly at 
500° F. from the results quoted by Mr. Healey in the table 
appended to his paper. It will not be out of the way to take 
5 lbs. of air as passing through the furnace for every pound 
of refuse burnt, and to assume that 10 per cent. of the steam 
raised is used for producing the forced draught (at Shore- 
ditch it is nearer 14 per cent). 

Following Mr. de Segundo's method, we then arrive at 
P calorific power of the combustible part of the refuse as 
follows :— | | | 


Th U. 
1:26 lbs. of water evaporated from and at 212° F. 
contains nearly — M: уза isi *. 1,986 
. The heat carried away in the issuing gases would be 
5 X 0:23 X 500 = TT T ТТ ees ТТ 675 
The heat necessary for evaporating the moisture in 
the refuse is 0 30 x 1,100 = Vi а .. 330 
The heat absorbed in raising 0:30 Ib. of the material 
to the temperature of the furnace = say ... ... 180 
Total 


. 2471 


to which should be added at least 5 per cent. for radiation 
losses, bringing the total up to 2,594, say 2,600 thermal 


units. 

As this has to be obtained from the combustion of 0°40 lb. 
of combustible, the calorific value of this portion of the 
refuse must be 

2,600 x = 6,500 thermal units per pound. 

This refuse, therefore, possesses a constituent which has a 
calorific value «qual to about one-half that of good coal. 
The question arises, where does it come from ? 

The following list gives the constituents of London refuse 


* Presumably from and at 212° F, but the author does not say how. 
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n’s report in 1888 to the 
the subject of refuse 


as set forth in Colonel 
Local Government Board on 


destruction :— 
| Per cent. 
Ashes... gi iss 5 526 
Breeze (cinders)... T d T 28 8 
Soft core (animal and vegetable refuse) 142 
Hard core (broken pottery, &o.) "S 29 
Coal ees Vox sus 015 
Bones 0˙25 
R eee 0:425 
Old iron ... 0°35 
Old metals 0 025 
White glase 0 075 
Black glass 0:225 
100:000 


Colonel Codrington gives the average composition of 
Manchester refuse as follows :— 


Per cent. 

Ashes and excreta in pails 64:5 
Dustand cinders... wed . 9495 
Fish and bones wee Y 0:15 
Dogs, cats, hens, rabbits, e. 0 05 
Bovts, rags, hats, paper, &c. 0:05 
Vegetable refas es. 005 
Glase, pottery, bricke, &. 060 . 
Old iron and tin are 0:05 


These records are sufficient to indicate the varied com- 
position of refuse, and when considering the possible value 
of refuse for raising steam for any purpore requiring a steady 
pressure, it must be borne in mind that this class of refuse is 
not the only one that has to be dealt with in a large town. 
For instance, during one year at Leeds the following articles 
were dealt with in addition to the usual ashbin refuse :—11 
cows, 8 calves, 17 sheep, 4 goeta, 298 pigs, 5 turkeys, 2 
carcases of beef, 28 quarters of beef, 9 owt. of pork, 10 owt. 
of pickled es, 12 owt. of herrings, 218 owt. of shell fish, 


1 owt. of sugar, 285 dogs, 109 cats, 13 foxes, 1 sea serpent, 


147 mattresses, beds, pillows and bolsters, 7 blankets, 36 
Pieces of carpet, 7 hearth rugs. 

This is not an unusual year’s list, and at times of an out- 
break of epidemic such as swine fever, the proportion of 
animal matter is largely increased. | 

(To be continued.) 


CURRENT SPECIFICATIONS. 


XIII —BRIDGWATER ELECTRIO LIGHTING. 


SOMMABY. 


Scope of Tender —Complete equipment for electric lighting scheme, 
divided into seven sections, viz, (a) boiler house plant, (b) engine 
house plant, (c) switchboard, (d) underground mains and public light- 
ing, (е) meters, (f) accumulators, (д) crane. ae 

System of Lighting. Direct current three-wire system, using acou- 
mulators and balancers, the voltsge at generating station between the 
middle and either of the outer conductors being 250 volte. 

Type and Size of Boilers —Two to be supplied either of straight 
water-tube or Mconomic” type, each to evaporate 4,000 lbs. of 
water per hour, at 160 lbs. square inch pressure, and to be fitted with 
superheater. Alternative offers to be made for larger boilers, each to 
„ M lbs. p per ls ER 5 е 

Type of Generating Plant.—T qo ве sup , engire 
of high speed compound type (if direct acting Cavite a working 
parts covered in), direct coupled to continuous current dynamos. 

а Specified. —Not to exceed 450 revolutions per minute. 
put of Engines —Each to easily drive at fall when working 
„ with 135 lbs. equare inch steam pressure, a 90. Kw 
mo. 
J Output of Dynamos.—Each to develop 90 xw. at 500 volts when 
run av speed not 450 revolutions per minute. 

Alternative Offers.—Alternative cffors to be made for two 100-xw. 
Tape dynamos of similar type, and also two sets each to develop 
125 ку. . 

Output of Balancer.—To have а double-wound armature designed 
to deal with an out-of-balance current on either side of three wire 


system. 

Output of Boosters.—Two to be р each capable of raising 
5 . wound for a current of 40 amperes. Both boosters 
to 


one motor. 
Switchboard.—To be suitable for a three-wire direct-current 
Tene having provision for dynamo, accumulator, feeder, and public 


neulation for Cables.—Bpeclally prepared paper, or other 


peres 
3 of Crane — To lift 5 tons and be suitable for a span of 
eet. | 

Specified Date of Completion —Orace in four months from date of 
order, underground mains, public lighting and meter in five months, 
rest of plant in six months. 

Penalty for Late Completion —One per cent. of gross contract sam 
due to each contractor per week. - 

Terms of pa —80 per cent. as work prcceeds; 10 per cent. са 
completion; 10 per о at. at end of 19 months. 

Stipulations as to Wages paid to Workmen —None. 

Stipulation as to Removal of Foreman —Sstisfactory. 

Arbitration.—U asatiefactory. (See below.) 

Date for receipt of Tenders.—June 7th, 1900, 


This specification has been prepared by Mr. W. H. 
Trentham, and in many respects is similar to the RU 
specification, commented upon in our issue of the 4th a 
It will be noticed that an unusual amount of work is thrown 
upon tenderers, offers being asked for two sizes of boilers 
and three siz s of steam dynamos. It is also stipulated that 
all foundations for the steam dynamos, boiler seatings and 
flaes are to be included in the offers for the diff :rent 
sections. 

The steam dynamos are to be submitted to the usual sir- 
hour full load test after erection, fuel and water being pro- 
vided free by the purchasers. The combined efficiency of the 
seta must not be leas than 84 per cent., and the temperature 
rise of any accessible of winding measured thermo- 
metrically not more than 65° F. No definite steam ocon- 
sumption guarantees are asked for, though doubtless high- 
class plant is demanded. | | 

Offers are invited for all or any of the sections, tenderers 
being invited to state by how much they would reduce the 
price for separate sections on condition that he obtained the 
contract for two or more sections. It would be well to bear 
in mind that the penalty for late completion is calculated on 
the total contract plabed with each contractor, so that in the 
event of one item being late, the contractor for two or more 
sections is in a far worse position as penalty than 
the contractor for only one section, though the loss to the 
Corporation is the same in each case. 

e think that in every contract where it is open for 
tenderers to send in offers for separate sections of the work, 
the penalty to be enforced in the event of late completion 
should be the same sum whether the contract for part or 
the whole of the work is placed in the hands of one 
contractor. 

The clause relating to this, as at present worded, reads :— 


under his contract for each and every week which 
between the appointed time and the actual time of completion berein- 
before mentioned and provided fur, and the Council shall be entitled 
to deduct these damages from any moneys in its hands due, or to 
become due, to the contractor hereunder. 

We advise that exception be taken to the following clan, 
which is palpably uoreasonabl: : — . 

All works to be carried out under the direction, control, and to ths 
entire satisfaction of the engineer in every respect, bat the contractor 
shall set out the work at his own expense and be responsible gene 
rally for the same, and no plea or claim as to the acts, order, or general 
supervision of the engineer will be admitted in justification of any errer 
of construction or fixing. 

It is first stipulated that all works are to be carried ou 
under the control of the engineer, and then, as clearly stated, 
that he is to be in no way ible for any mistakes he 
may make. This se ion of control and responsibility is 
opposed to the fun tal principles whi the 
relationships of suocessful commercial life. The 
ought to either permit the control to be in the hands of the 
responsible contractor, or else be willing to take the respon- 
sibility of his own acts. 

The arbitration clause is unsatisfactory. It reads :— 
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snd this contrac’ shall for such purpose be a submission under the 
" Arbitration Act, 1889." 


And excludes from any decision by an impartial authority 
such questions as the following :— | 


Should there ba any doubt or obscurity as to the meaning of any 
portion of the specification, plans, or general conditions, firms 
tendering must set forth the particulars thereof and submit the same 
to the engineer, in order that any such doubt or obscurity may be 
removed before the ‘acceptance (f the contract. I any ‘such mis- 
understanding should‘arise during the progress of the works, the decision 
of the engineer as to the meaning of. any dimension, clause, word, sen- 
tence, or otherwise must be taken as final. | 

This contrast to include all such works as are usual or necessary for 
the completion of the zeveral works, and also all worke that may be 
fairly implied from the drawings or specification, although the same 
may not be specifically mention.d ; and where the manner of per- 
forming any porticn of the worke so included or implied shall have 
been omitted to be described, the same shall ъз executed in a sound 
and perfect m nner corresponding with the other works. 


And :— 


The contractor sual] not alter in any way whatsoever any of the 
work except as directed by the engineer, but the engineer shall have 
fall power t» alter, amend, comit, or otherwise vary any of the works 
without in any way affecting or vitiating the contract, and the con- 
tractor shall carry out such alterations, amendments, omissions, or 
variations, sni he bound by the same conditions as though the said 
alterations, ameadments, omissions, or variations occurred in the 
original specification and contract. The difference of cost occasioned by 
such variation shall be ascertained in accoraance with the schedule of 
prices, or where tuch eche‘ale does not apoly the engineer shall deter- 
mine the amount of such additions or deductions, and add to or deduct 
from:the contract price accordingly, and his decision shall be accepted 
by the contractor as final, 


We feel sure that few of our readers have realised the 
extent to which attempts are being constantly made to limit 
and nullify the operation of arbitration clauses in public con- 
tracts. It must have been noticed how in these weekly 
commenta, by far the most frequent cause of complaint has 
been interference with the free р of an appeal to 
arbitration. We hope that consulting engineers will follow 
the example set by some of the most eminent members of 
their branch of the profession, and refuse to subscribe to 
general conditions which place them in the undignified 
position of acting as counsel and judge of their own case. 


X1V.—DUNDEE OITY TRAMWAYS. 


BUMMABRY. 


Scope of Tender.—XEquipment on overhead system of 3:8 miles of 
tramways. Р 
Character of System. Double trolley line throughout, suspended 
over centre of track. 
Specified Dates of Completion.— 
Bection la. ge yards of route in 8 weeks. 
24. 


» »" ” 4 ” 
„ 3. 1,923 T » 12 „ 
» 4. 2,782 " ” 1 T 
н 5. 876 35 э 4 $9 


Penalty for Late Completion.— Twenty pounds per section per week 
or part of a week | 

Stipulations as to Wages Paid to Workmen —B'andard rates to be 
paid—see below. 

Stipulations as to Removal of Foreman.—Batiafactory. 

Terms of Payment.—Up to 90 per cent. as work proceeds, in 
monthly payment, 5 per cent. on completion, 5 per cent. at end of 12 
montbs’ maintenance. | 

_Arbitration.—Batisfactory. 


. Mr. W. Н. Tittensor, the city electrical engineer, is 
responsible for the preparation of this specification, and we 
may congratulate him on the manner in which he has carried 
The apps {гей is clearly scheduled, separate 
ea tus requi is clearly uled, se 

tenders е waked joe the different sections, detailed prices 
being given in each case, and a schedule of rates at the end 
of the tender, to be used for adjusting prices should the 
quantities actually required vary from the numbers given. 

With the exception of six oentre poles, side poles with 
brackets of varying lengths are specified, double insulation 
is to be used iu all cases, and the material employed is to be 
pore by the engineer. 

he permissible dates of completion are very short, and 

can only be met if the contractor is sure of unusually prompt 
delivery of the poles. 

The general conditions are, on the whole, of a satisfactory 
nature, there being no contradiction in terms between the 


pros and cons of the great la 


clauses dealing with arbitration and the engineer's power to 
reject work daring the course of the contract. 

As an example of what we consider to be suitable clauses 
to prosent the interests of both parties, we reprint both 

graphs. 

Clause 12 referring to the engineer's power to reject work, 
states :— 

If the contractor shall so desire, and of such desire shall give 
notice in writing to the employers within 72 hours after receiving 
notice from the electrical engineer, the questi эп involved by any such 
decision of the elactrical engineer may be submitted to arbitration, 
as herein provided. But declaring that during the progress of the 
works the electrical engineer shall ba sole judge (under reserva'ion of 
the rights of both parties), and that his dcc‘sions shall b3 obeyed 
until the contract is completed.  . 

The contractors shall not, under any circumstances, case to proceed 
with the execation of the contract to the prejudics of the employers. 


while Clause 30 is practically in the standard terms agreed 
upon between the Electrical Plant Manufacturers“ Associa- 
tion and the Municipal Electrical Association. 


In case any dispute or difference may arise bat ween ths employers, 
or the ergineeis on their behalf, aud the contractors, either du ; ing 
the progress of the works, or after the determination, abandonment 
or breach of the contract, as to the constrection of the contract, or 
as to the reasonableness of any extra charge, or as to the 
withholding by the electrical engineer of any certifi :аба to which 
the contractor may claim to be entitled, then cither party may 
within 72 hours, but not leter, giva to the other notice in wri ing of 
the existence of such dispute or difference, and such dispute or 
difference may be referred to arbitration. 


The only other clause calling for special mention is one 
forbidding the employment of any person under 20 years o. 
age on the works. This is a matter which we feel can wel' 
be left to the disoretion of the contractor, who is responsible 
for the satisfactory completion of the contract. 

As the work of erection is to a large extent of a special 
character, it is unlikely that othera beside the contractor 
will be carrying it on at the same time in the district, so 
that his rates will necessarily be standard for the time being. 
The clause in question reads :— 

The contractors shall be bound to pay the workmen employed by 
them not less than the standard rate of wages relating to the par- 
ticular class of work to which this specifisation applies which may 
be in force during the period that the work is being carried out. 


No person under the age of 20 years shall be employed on the 
works, 


HIGH EFFIOIENCY LAMPS FOR ISOLATED 
INSTALLATION. 


Bx JAMES WHITCHER. 


WHEN the expiration of the incandescent lamp patents 
та cost of эша 8 a нонво ооа a third of 
their arbitrary price under the monopoly, there appeared in 
the electrical trade and profession an almost universal dis- 
position to boom the use of high efficiency lamps. The 
controversy * High efficiency 
and short life versus Low effisiency and long life," were most 
exhaustively and variously discussed ; and what seemed 
practically a convincing weight of argument was adduced in 
favour of high efficiency. Yet to-day we find that the bocm 
has failed to materialise in anything like a gereral way ; and, 
in spite of the fact that the arguments for the contrary 
course (because of the continued cheapening and improve- 
ment of the lamp) are stronger now thau ever they were, the 
standard practice is, against all reasons, dropping helplesaly 
and hopelessly back upon the old rule of at least 4-watt 
power consumption per candle-power of light. 

The light-h casuist might argue that we must be 
only following the teachings of experience in thus reverting 
to the old way, which after all must be the right way; and 
that the new way must have been built on unstable founda- 
tions which could not withstand the full tide of trial. His 
deductions, however, would fail of intelligence, for without 
doubt the real cause of the retrogression is the perversity 
of the non-technical consumer, or rather user, of the electric 
light. This one can and does appreciate very rapidly and 
forcibly the failure of a lamp; but he has seldom the 
patience or the means of studying the differences in current 
consumption. He will pay, with less suspicion and com- 
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plaint, a pound extra for current, than a shilling extra for 
lamp renewals. Suppliers of lamp: realise this very soon, 
finding that to recommend and supply high efficiency lamps 
ie, under the circumstances, to risk the loss of a customer. 
If such a one persists, and takes up the thankless task of eda- 
cating his client up to the better practice, it is more than 
likely that a less scrupulous competitor will step in in some 
unguarded moment, and so confuse his client's mind by the 
apparent conflict of technical advice, that he makes a weary 
resolve only to look after the lamp consumption which he 
can understand, and to leave the power consumption, which 
he cannot understand, to look after itself. | 

This, then, is the potent influence that makes for the non- 
success of the movement; but it is scarcely right for 
electrical engineers to give way to it in the nonchalant 
manner they are doing. It may be that the atten- 
tion of most is diverted from the point by the 
. introduction of high voltage lamps in connection 
with which the high efficiency class is practically non- 
existent up to the present; and the subject will come up 
for considerationagain. However, in the meantime there is 
much dar ger of an inefficient and undesirable practice becom- 
ing crystallised and hard set, and very difficult to break 
through hereafter. The object of this article is to recall 
once more some of the arguments for high efficiency lamps, 
and to show again how powerful these are. 

To arrest attention, if nothing more, let us plunge at once, 
in medias res, and take up what is, perhaps, the strongest case 
of all in point; t.¢., of а private supply of electric lighting 
through a battery of accumulators. Examination of a prac- 
tical instance suffices to show that considerations relating to 
the battery alone exhibit a considerable balance of advan- 
tages in tavour of the short-and-merry-life lamp. We 
will take for our example an installation in a private house, 
fay а country residence, requiring 100 16-с.г. lamps or the 
equivalent. A good rule for the size of generating plant for 
such a purpose, is to make it just large enough to supply the 
full number of lamps direct at reduced voltage or speed ; and 
the battery should be capable of supplying the whole output 
for about seven hours. This battery could be fully charged 
at а good economical rate by the generating plant running 
for about eight hours at full power. In the depth of winter 


a full charge of eight hours’ duration every other day, or a 


four hours’ charge every morning, would more than meet the 
probable lighting requirements. "To put in larger plant and 
battery would be unduly to burden the nndertaking ; to put 
in smaller would not leave a satisfactory margin for emergency 
on occasions of extra lighting, as balls and go forth. 

Below we tabulate sizes and costs of batteries for lamps of 
4, 34, 3,24 and 2 watts per candle-power, and the estimated 
annual cost of maintenance of same in a thoroughly efficient 
and satisfactory working condition. 


TABLE I, 


Costs of battery of 54 cells for 100 volts E.M.F. to feed 
100 16-c.P. lamps of various wattages per candle-power for 
7 hours, with a final fall of voltage to 1°85 volta per cell. 

Column 1.—Wattage of lamps per candle-power. 

Column 2.—Total output of current to lamps; also best 
charging rate, and allowable rate of discharge for duration 


of seven hours. Duration of charge after such period of 


discharge to be eight hours. 

Column 3.—Number of positive plates in battery. 

Oolumn 4.—Cost of battery complete of typical high-class 
manufacture, with glass cells, plates, and connections, trays, 
insulators, spray arrestere, and stands, with an allowance 
of 10 per cent. for cost of erection and connection. 

Column 5.—Aunual capital charges for interest at 23 per 
cent., and maintenance repairs and renewals of battery, to 
keep same in thoroughly efficient working condition, at 10 
per cent. i 


NR a а a —— — —— o 


| 


Col. 1. 2. 9. 4. 5. | 
Watts per ср. Amperes. + Plates. Cost | Capital charges. 
NE: [^ г. "m F 
4 864 38 2280 £28 
34 56 7 250 25 
3 | 48 6 220 22 
24 40 5 190 19 
2 | 82 4 1€0 16 


These costs are estimated on the 
current, amounting practically to a 15 cent. advance 
on prices quoted ore the rise. The maintenance 
rate at 10 per cent. is a perfectly fair ore, including, 
as it does, interest on investment and all risks. Lower 
rates have been recorded, even аз low as 4] per cont, 
excluding interest, but with batteries much larger in com- 
parison for the work done, so that the actual expenditure 
remains practically the same. 

Now the average lamp hours for the installation will be 
about 700 hours per annum each lamp; that is the average 
for the 100 lamps; some, of courte, being in duty much 
longer time, others much less. And this time we may take 
as а fair limit of the endurance of the 4-watt lamp. 
Therefore, at 18. per lamp, the annual lamp renewal bill will 
be £5. Comparing this with the differences in the main- 
tenance costs for the batteries, we see that the saving in these 
charges by using 3-watt, as compared with 4-watt lampe, is 


high rates now 


sufficient to cover 120 per cent. extra lamp renewala per 


year, and in the case of 2-watt versus 4-watt lamps, we may 
have 240 per cent. extra lamp renewals per year, and still 
balance our accounts. In other words, if. the endurance of 
the 4-watt “ш average 700 hours, that of the 3-watt lamp 
300 hours, and that of the 2-watt 200 hourr, there is an 
equality between the cost and advantages of each, taking this 
consideration of the battery alone into account, Now there 
is certainly not so wide a disparity in the endurance of the 
4 and 3-watt lamps; so that quite apart from the reduced 
capital charges on the other items of the plant, and the 
lower чок ooste, there is a clear advantage for the 3-watt 
lamp. The life of 2 and 23-watt lamps of small candle- 
power is uncertain, so that we must put their case aside for 
the present. 

To follow out the question to ita fullest extent, we will 
now take into consideration the other details of the plant 
and the working costs. In Table IT. we tabulate the capital 
investments neceseary for the various items of plant other 
than battery, which we have given, and wiring, the cost of 
which would not be affected more than about 2 per cent. by 
the difference in cost of, wire for the maximum difference in 
lamp wattage. The prices are assumed for an oil engine 
installation carried out in good higher-class style and 
liberally dealt with so as to secure a thoroughly reliable and 
economical plant, easy to attend to and keep in first-class 
working order. 


„TABLE II. 


Costs of engine honses and plante and mains for supply- 
ing 100 100-volt 16-c.P. lamps of various wattages, in con- 
junction with batteries in Table I. 

Column 1.—Wattage of lamps per candle-power. 

Column 2.—Area in equare feet of engine and cell houses. 

Column 3.—Size of oil engine in B.H P. 

Column 4.—Siz3 of dynamo in kilowatts at 140 volta. 

; Column 5.— ost of buildings complete at 10s. per square 
oot. 

Column 6.— ost of engine including tank, piping, and 
all accessories, and belt, erected. iis е 

Column 7.— Cost of dynamo with slides and shunt 
regulator, erected. 

Column 8.—Cost of switchboard and instruments (£25). 
Connections and mains to house, say 50 yards run. 


я | | 
Watts Build- Engine Dynamo Cost of Cost Cost Cont of Total 
r | ings, build- 1 - 
ad 84 fi а AM. nor engine. AME | Pond die cose. 
| 
4 520 | 16 9 £260 | £255 | £89 £50  |£654 
34; 450 | 14 9 230 | 240 89 48 607 
430 | 12 7 210 | 235 80 45 570 
21 380 10 5˙5 190 190 71 42 498 
2 | 350 8 45 175 | 175 58 40 448 


1 
| | 


The building area is calculated to allow the cells being 
laid in a double row on low single-tier stands with a gangway 
each side—which the writer considers the best 
for enabling a thoroughly efficient watch to be kept over them. 
The engine power is made ample, because nothing is more pro- 
ductive of extraordinary troubles and ex than gas or 
oil engines run pe their limits of output, unless the attend- 
ance is of high-skilled order. The dynamos have three 
bearings and extra heavy fly-wheels. 
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A fair rate for the capital charges on the above is 5 per 
cent., being 24 per cent. interest on investment and 1 per 
cent. maintenance on one-half the amount, and 4 per cent. 
on the remainder. This is the assumption on which we 
have based the amounts given in Table III. below. 

In judging of the working costs, we have practically only 
to consider the consumption of petroleum and lubricating 
oil. These plants are usually attended to by the gardener, 
or some handy man about the estate; and although the 
smaller plant naturally makes less demands upon his time, it 
is not possible to evaluate the difference. For the small 
engine, we will take the oil consumption at the rate of 1 
int per B.H.P., varying down to 4 pint per B.H P. in the 
Srt engine. The total hours of running per annum will 
be 800 ; the price is now about 7d. per gallon. Therefore, 
with & 10 per cent. allowance for waste, and 10 per cent. for 
lubrication and sundry stores, the running charges will work 
out at about the figures given in Table IIL, which we now 
give :— 

Tage III. 


Column 1.—Wattage of lamps and estimated life. 

Oolumn 2.—Capacity of plant required in kilowatte, net. 

Column 3.—Oapital charges on generating plant at 5 per 
cent. 

Columm 4.—Oapital charges on battery. 

Columm 5.—Sinking fund and insurance at 24 per cent. 

Colamm 6.—Lamp renewals at 1s. per lamp estimated on 
the arbitrary values given for the endurance in column 1. 

Column 7.— Working costs per annum. 

Column 8.—Total gross cost per annum. 


—— — eee 
— — — 


1 2 8 4 5 6 | 7 | 8 
Watta. Hrs. wate 09 кек | Sinking. Lamps. | bius Total. 
4 700 9 | £83 10 228 10 £2310| £5 0| £42 £131 10 
34 | 500 | 8 30 10 25 0| 2110| 7 0 39 | 123 0 
300 | 675 28 10 22 0: 19 10 12 0 36 118 0 
21 200 56 | 25 0| 19 0| 17 O| 17 10 32 | 11010 
2 |100| 45 | 2210! 16 0 1510 35 0| 25 | 114 0 


The propriety of charging interest and sinking fund in 
such a com 
out, however, that the money if not spent would, otherwise 
invested, bring in at least the sum charged for interest; and 
as it is sunk in on investment which is liable to amortisa- 
tion, and is, moreover, unnegotiable except in a restricted 
sense, the sinking fund and insurance 
legitimate. | ‚ 

The above capital and working costa will appear high, 
perhaps, to the engineering contractor and those who make 
a business of supplying electrical energy. Bat it must 
be remembered we have to look at the question from the 
buyer's point of view, and take into consideration the 
gross and final costs to him. He is by no means making 
a speculation of it, but is simply acquiring а lurury, and 
he is able and willing to pay for the uninterrupted 
enjoyment of that luxury, looking less at the call 
upon his finances, than at the possible bother of it all. Where 
he hesitates most is at making any initial outlay at all upon 
the luxury ; and here in itself is sufficient justification for a 
high efficiency lamp scheme in contradistinction to a low 
efficiency scheme. The very heavy capital expenditure 
entailed is the most potent and active deterrent to the intro- 
duction of electric lighting in such cases, and any proposal 
which reduces it, even at the cost of extra annual 
charges, has a special influence in the decision whether it 
is to be or not to be. We have by design made our instance 
what may be described as a very busy country residence : 
one housing a large and socially inclined family and having, 

so to speak, no close time. This, of course, is all against 
the argument we are using the instance to point. 

The figures given in Table III., which are purposely 
chosen to err on the side of the low efficiency lamp, show 
that a very large increase in the lamp renewal bill must 
result before the economical advantages, arising in all other 
respects out of the application of high efficiency lamps, 
become annulled. Indeed, in face of all the facts and figures 
of the question, which are decidedly not new or unknown, it 
is difficult to see how electrical engineers can conscientionsly 
continue to advise or specify the old-time standard of 60-watt 


parison may be questioned. We would point . 


charge is also 


lamps for isolated lighting schemes. Nowadays the highest 
limit for the same should be 50 watts per 16-0 P.; and 
where lamps are fed only through accumulators there is 
strong justification for going as low as 40 watts per 16 C. P. 
In fact, the application of high efficiency lampa ought to be 
recognised ind utilised as one of the greatest concomitant 
advantages of a storage system. 

The writer’s excuse for the above article is the great 
danger at present evident of the decisive economic principles 
which govern this question becoming entirely obscured. To 
show how lost to sight they are apparently getting, here is 
а case in point. A contractor contracted for and carried 
out a small installation something on the lines indicated 
above with 3-watt per candle-power as the lamp basis. A 
consulting engineer reporting on it practically condemned 
the scheme; and the contractor, in order to secure an 
amicable settlement, had to submit to entirely unmerited loss 
and suspicion. The contractor's scheme was honestly and 
intelligently conceived on thoroughly sound principles, and 
as Table III. shows in the best financial interests of his client. 
Yet in these enlightened days he is perforce immolated on 
the altar of a mere tradition, that antiquated byeword in the 
profession, “the 60-watt lamp.” 


REVIEWS. 


Probiemes sur V Electricilé ; recueil gradué comprenant toutes 
les parties de la science électrique. Par ROBERT WEBER, 
docteur ёз sciences, professeur de physique a l'université 
de Neuchatel. Troisiemé edition. Paris: Ch. Béranger. 
1900. 


Collections of scientific and mathematical problems are 
exceedingly useful to all teachers and students, and this par- 
ticular collection should be no exception to the rule, It 
contains 746 problems, all of an elementary kind, and 
requiring as a rule n the application of arithmetic to the 
laws they illustrate. They are varied, and in many cases 
suggestive. | 


Dizionario tecnico e nautico di marina. Italiano, Tedesco, 
Francesco, ed Inglese. Supplemento del primo volume. 
Nautisch-technisches wörterbuch der marine. Deutch, 
Italienish, Französisch, und Englisch. Ergánzang zum 
ereten bande. 

Verlag der redaktion der“ Mittheilungen aus dem gebiels des 
seewesens.” Pola. 1900. 


This supplement #8 an existing dictionary of marine 
technical terms contains striking evidence of the develop- 
ment of applied science within the last 20 years. It con- 
tains 858 octavo pages, and has itself an appendix of 10 
farther pages. It has evidently been constructed with great 
care. 


—— иии MÀ 


Annuaire pour Рап 1900, publié par le bureau des longitudes, 
avec des notices scientifiques. Paris: Gsuthiers- Villars. | 
A paper-bound pocket-book giving the principal astro- 

nomical data for 1900, money data, tables of interest and 

annuities, of geography and statistics, of magnetic elemente, 
and of physical and chemical constants. The scientific 

notices are by M. Cornu on electrical generators, by M. 

Lippmann on the new atmospheric gaser, and by M. Janssen 

on the Mont Blanc Observatory and the use of ꝙronaut ics 

in astronomical observation. It should be exceedingly 
useful, and the price is certainly very low. 


Mesure des grandeurs ¢é.ectrigues dans les circuits aller- 
natifs. Par OMER DE Bast. Licze: Léon de Thier. 
1899. 

AMésures électriques, E VIGNERON and Р, LETHEULE. 
Paris: Gauthiers-Villars ; Masson et Cie. 

These are little more than pamphleis, giving in a con- 
densed form clearly and succinctly the principal information 
on their subjects. The second of the two is one of a series 
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of such books published under the direction of M. Lé:uté, 
member of the Institute, termed “ Encyolo[é1ie scientifique 
des aide-mémoire." 


Steam Engine Theory and Practice. By WiLLIAM RIPPER. 
London: Longmans, Green & Co. 1899. 93. 


This is leas an original work than a well-digeated com- 
ilation of recent writings, but at the same time it may 
e said to come somewhat within the range of books not 

required, not because in iteelf it is not а good book, but 
because it deals with so well worn a subject. The unfortu- 
nate parents of the technical scholar who a year ago spent 
money to provide college tert-books for son Мо. 1, may be 
pardoned if they feel somewhat impatient that son No. 2 
wil be wholly out in the cold unless provided with an 
entirely new set of volumes. The advanoes in physics and 
chemistry in steam and other heat engines, and even in 
electricity, are not so rapid that school text-books should 


become obao'ete before their gloss is worn off by the average 


careless and destructive youth. The fact is that every newly- 
fledged professor appears to think it incumbent on himself 
to write а book, and the present author is only leas blameworthy 
than many of his confrères in that he has produced one 
better than nsual—a common sense sort of book on the whole, 
in which we fail to find that pet word of the hide-bound pro- 
feasor—to wit, poundal. Оп the whole the book is fairly 
clear—a little too mathematical, perhape, where plain state- 
ment would have served as well. It seems a pity when 
simple matters are во confused under a mathematical verbiage 
that more exact statements of fact are not made. 

In discussing the specific heat of gases, it is practically over- 
looked that this varies with the temperature, and the ratio of 
the specific heat at constant pressure to that at constant 
volume is given as though both had a definite value for all 
temperatures, though it is perfectly well known that the 
two values are not to be correctly compared by a ratio so 
much as by a fixed difference. Properly speaking it is a 
misnomer to speak of the specific heat at constant pressure, 
as this is really a compound value made up partly of internal 
work in the gas, and external work ormed against the 
atmosphere. There are chapters on high-speed engines and 
on design, which have the merit both in the matter of 
stationary and locomotive engines of being illustrated by 
sufficiently modern examples, and an appendix contains a 
brief description of the author's mean-pressure instrument. 
When dealing with single-acting engines the author appears 
alive to the fact that these are at a disadvantage in having 
their crankshafts exposed to such extraordinarily severe 
reversals of stress in its body and crank pin. 

The entropy chart of Capt. H. R. Sankey is reproduced as a 
frontispiece, and Prof. Boulvin's method of transferrin 
indicator diagrams to the тои chart is clearly illustrated 
and the method desoribed sufficiently for the student to 
take up this syatem of investigation. The chapter on 
balancing is not very clear, especially the reference to Mr. 
Ranson’s four-cylinder locomotive, which directly and 
erroneously contradicts what the author has previously 
advanced as to the impossibility of balancing two revolving 
masses which revolve in different vertical planes, unless a 
third mass in a third plane be introduced. Professors never 
seem to dare to step outside the beaten path of old practice, 
or we might find some of the body daring to suggest the 
abolition of the crank angle of 90° in favour of the 180° 
angle, which would peron, except for the angularity of con- 
necting rods, an absolute balance in a three or a four-cylinder 
engine for, say, express work. Stationary engines of far 
less power ran with single cranks only, on very much less 
fly-wheel energy than that by а modern heavy 
express engine, and the barring engine is altogether too 
- familiar in practice for locomotive men to be ignorant of ita 
utility. It seems a pity that no author-professor ever feels 
sure enough of his ground to be able to advocate anything 
from the beaten patb, or to apply his brains, trained in 
mechanical gymnastics, to show the practical world how much 
it might accomplish, if only it would have faith in the laws 
of mechanics. Only a few days ago we heard a Scotch 
engineer say of a novel but perfectly rational suggestion, 
“ Man, I never saw sic a thing done before, and I canna see 
how it will dae, —an ulta cautiousness that our merely 
practical men possess that prevents them from daring any 


opening for publio traffic of the electric section 


of course, no experiment to prove 


new step, because they are too ignorant of scientific possi- 
bilitiee—a fault, by the way, that is less pronounced in the 
educated Germans who, in many ways, are realising possi- 
hilities which our own countrymen are passing by in 
ignorance, And in all the struggle against this kind of 
thing we should like the engineering professors of the 
country to show a little more pluck and originality and les 


“heaving of ndals and other fossils,” and quarrelling 
over useless definitions. 


Spon’s Architects’ and Builders’ Price Book, 1900. 
Younc. London: E. & F. N. Spon, Limited. 


This well-known handbook, which has now reached its 


By W. 


"27th edition, contains a mass.of useful data relating to 


masonry and brickwork, iron, wood and concrete constrac- 
tions, gas and water appliances and fitting, &c., with 
standard pricea for the materials and labour employed 
therein. Electric lighting and lightning conductors are 
dealt with in a section comprising 25 pages, which is, how- 
ever, in some parts ont of date. For instance, the cost of a 
200-light installation in a country house is placed 
at £1,250, fully one-third above the cost to fhe 
buyer, let alone the actual cost to the contractor. 
Again, glow lamps are quoted in 

4з. each; R i i 


ve been at work for abont two years, but seeing that the 
lamps are here quoted at 3s. 93. each, this seems doubtfal. 
A footnote to the last example correcta the price of lamps to 
la. 94, and modern lists of prices of lamps, switches, and 
fittings, are given; wood casing is also listed, but steel oon- 
coe and lead-covered wire are conspicuous by their 
absence. 


‘ELECTRIC TRACTION ON THE “UNDER- 
GROUND” RAILWAY. 


AN esteemed contemporary last week, in a captious 
peu leading article, took to task the directors 
tropolitan and District Railways on the occasion 


fert 


Earl’s Court and High Street. According to the wri 
experiment is 10 years belated, is quite unnecessary, 
on wrong lines. 

It would have added much to the olearnees and 
the demonstration if the latter part of the article 
i ten the beginning, and if the whole were not 


1 


| 
Ё 2 


In the first paragraph we find “Everyone is асое why 
was not this thing done five or ten years ago? n the 


last it is stated “ Neither can it be claimed that the parti 
type of train or syetem of track-work are euch as the engi- 
neers would recommend for a permanent equipment of the 
Underground Railway m Indeed, it appears to be 
certain already that, in the event of suoh extensions, quite 
different arrangements would be made. In the Inner Circle, 
for example, it would be far better to place the working con- 
ductor or conductors near to the top of the tunnel where 
there would be less risk of their giving shocks to yet? 
or becoming earthed by being accidentally connected to the 
track rails by means of, say, a crowbar.” 

Whence it appears that what, in the opinion of the writer, 
could have been done any time this ten yeare, has now been 
so badly done by the men chosen to carry it out that the first 
casual critic can detect the errors committed. This, if ii 
were true, would be a good argument for deferring the work 
another ten years. Again, in the description accompanying 
the illustrations = Sh а done, we find oF following 
statement as to the object of this experiment :— It required, 

that electricity was capable 


of running satisfactorily and safely trains similar to thoee on 


* 
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the Urderground Railway, and on quite as rapid and frequent 
в Service. It was unnecessary tospend £20,000 to prove this. 
But the boards of the associated railway companies needed 
tangible proof that their railway system could be converted 
from steam to electric traction without the least inter- 
ference during the process with their ordinary steam railway 
service.“ 

The experiment is, in fact, not an experiment in electrioal 
traction, but in the conversion of a steam line to an electric 
line under practical conditions of absolute non- interrupt ion 
of tbe existing service during the process of oonversion. 
The man who contends that this was not worth trying upon 
а ee of the system, before embarking upon the whole 
scheme, must have u very robust contempt for the com- 
mercial side of engineering. Incidentally, many valuable 
traction data will be got upon this short line; data, not as 
the writer supposes merely of general scientific interest, but 
of such special value as applied to the actual working out of 
the details of the conversion as should, in the hands of the 
engineers charged with the work, result in saving, many 
times over, the cost of £o much of this first outlay as is not 

ent. 

In the detailed criticism of the arrangements there is an 
amusing idea. At present, the temptation to a tired 
platelayer to sit down on the flat top of the 500-volt working 
conductor, and put his feet on the track rail, may only be 
overcome after saddening experience." A glance at the 
section showing tke relative positions of the conductor and 


the rail will show that to sit upon the conductor with the - 


feet upon the rail would be for most men impossible, and 
restful for none. 

It is only а small point, but the criticism which errs thus 
in a matter which may be checked with a foot rule, scarcely 
commends itself as a safe guide in wider questions of com- 
mercial policy and engineering practice. 

The work now at last begun upon the Underground is the 
first example of the big work which lies before us: much 
will depend upon it, and it should be done well and cheaply, 
and for this reason we think the directors of the joint boards 
are rather to be commerded for adopting a cound commercial 
policy, than rated for want of enterprise. “Softly, softly 
catchee monkey,” is, we know by results, an uncommonly 
good maxim in war (Baden-Powell’s). It is not a bad one 
in engineering either. 

Such an article as that we are considering is uncommonly 
easy to write. You reqaire simply pep, ink and paper, and 
irresponsibility. Only one sort is easier: seated in an 
armchair to make plans for Roberts in Africa, and with 
caustic pen and imperfect information to criticise the 
measures of the men at the front. Both have the same 
value, too, for we can quite ав readily imagine Lord Roberts 
modifying his strategy or altering his tactics to square with 
amateur notions, as we can the directors of the Metropolitan 
and District Railways altering their policy for the scolding 

of our contemporary. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NRW PATENTS.—1900. 


Compiled expressly for this journal by W. P. Тномрвом & Co. Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


8382. “Improvements in electric switches.“ T. W. Mapsen and F. W. 
Manses, Dated May 7th. 


8384. “Improvements in means for supporting overhead conductors for 
apa propelled tramears.’ J. HiosoN and J. HatGreaves, Dated 
y . 


9,98. “Improvements in automatic telegraphic receiving instruments for 

1 characters," L. CEKREBOTANI and C. MoRADELLI, Dated May 7th. Com- 
e. 
8127. “Improvements in and connected with electrical presses," O. 
RER. Dated May 7th. 

8,438. “Provess for the production of electrically conductive illuminating 
bodier.” F. Dannert. Dated May 7th. (Complete.) 
poe “Process for the production of electric incandescence bodies.“ F. 

AMNERT, Dated May (th. (Complete.) 


able for propelling boats." A. J. BOULT. 


8,189. Improvements relating to intercommunication by means of electro- 
mechanical type-writing or printing instruments.” S. W. RICHARDSON and 
R. P. ELLioTT. Dated May sth. (Complete.) 

5449. "Improvements in transinitting power and in electric motors and 
generators therefor.” R. KENNEDY. Dated Мау Sth. 


8,57. “Improvements in means for electrically lighting light-ships and other 
stationary vessels," J. II. JvNGar. Dated May Stb. (Complete.) 
8,465. “Improvements in or relating to electrie motors.“ 

(P. J. Collins, United States.) Dated May Sth. Complete.) 

9,471. “Improvements in electrica] accumulators," L. Rrwavp. (Date 
applied for under Patents, Kc, Act, Ig. Section 103, December 6th, 1899, being 
date of application in France.) Dated May 8th. Complete.) 

8475. "Improvements in alternating electric current motive apparatus.“ 
THE British THOMsos-Hovsrox Coyrasvy, Limitep, (C. P. Steinmetz, United 
States.) Dated May 8th. (Complete.) . 

8,176. Improvements in induction electric motors." THE British THOMSON- 
Houston Company, Limitrep, and H. M. Новлкт. Dated May sth. (Complete.) 

8,479. Improved electrical starting switch.” E. J. S. WHEATCROFT snd 
E. B. Gray. Dated May 8th. 

8,524. “Improvements in coin-freed mechanism applicable to gas, electricity 
and like meters." S. Simpson, Dated May 8th. 

8,53). "Improvements in trolleys for electrically driven tramcars, motors, 
and the like.“ J. T. Pearson, Dated Mey 9th. 

8,544. “Improvements in electro-magnetic mechanism.” W. F. Jones. 
Dated May 9th. 

8,588. Improvement in electric incandescent lamps.“ R. B. Roxsy. Dated 
May 9th. 

8,575. The manufacture cf an improved material for insulating electrical 
conductors, waterproofing fabries, and for other purposes." F. GRERNING. 
Dated May 9th. 

„8,576. "nhnnprovements in and connected with electric lamps for lighting 
billiard tables." A. HEBBLETHWAITE. Dated May 9th. 

8,581. An improved system of electrie traction by surface contact.“ G. 
Tosi, M. TurL:0, ре FELICE, and А. PaRBOxI. Dated May 9th. (Complete.) 


н “Improved galvanic battery." C. Мантіх. Dated May 9th. (Com- 
plete.) 


8,610. “Improvements in chains for electric light fittings.” H. CHESHIRE., 
Dated May 10th. 


8,611. “Improvements in electrical apparatus.” 
May 10th. 


8,642. “Improvements in means for regulating pressure in electric mains.“ 
H. W. Butter. Dated May 10th. 


8,606. “Improvements in connection with ent in and out electric switches 
for accumulator systems." W. A. Srevins and R. А. Banker, Dated May 10th. 


_ 8,668. “Improvements in electric are lamps.“ THE INTERSTATE ELECTRIC 
Company and J. MELZER. Dated May 10th. 

8,671. “Improved construction of electric switch.” 
May 10th. 

8,678. “Improvements in or relating to electrical signalling apparatus." 
A. U. Atcocx. Dated May 10th. 

8,682, “Improvements in apparatus for measuring electrical resistances and 
chiefly intended for testing the electrical resistance of rail joints in the tracks 
of electric railways.’ R. W. CONANT. Date applied for under Patents, &c., 
Act, 1883, Section 108, November J3th, 1899, being date of application in United 
States.) Dated May 10th. (Complete.) | 

8,704. An apparatus for facilitating the photometry of arc lamps and like 
sources of light.“ F. W. CARTER. Dated May llth. (Complete.) 

8,719. “Improvements in electric circuit breakers.” F. W. GoLBy. (A. 
Beyer and R. Schönfelder, Germany). Dated May llth. 

8,727. “Improvements in telephones, ear trumpets, stethoscopes, and the 
like." C. F. SLATER and S. R. SLATE. Dated May llth. 

8,754. “Improvements in electric switches.“ M. Farkas. Dated May 110}. 

8,779. “Improvements in electric switches and fuses.” J. WHITCHER, A. H. 
LEA, and С. H. WAREN. Dated May th. 

8,780. Improvements in dynamo-electric machines.“ E. EvcENE-BRowN, 
Dated May 12th. 

8,781. Improvements relating to electric cash register tills.” W. SNEL- 
okove. Dated May 12th, 

8,827. “Improvements in or connected with electrical batteries." H. W. 
BvTLER. Dated May 12th. 

8,829. ‘Improved tafety lock with electrical door opening device.” J. 
Skorec and М. HEID. Dated 12th May. (Complete.) 

8,866. Improvements in electric signaling apparatus." P. A. NEWTON, (H. G. 
Carleton, United States.) Dated May lith. (Complete.) 

8,880. “Improvements relating to means for recording the number and 
duration of telephonic communications." Н. ErcowepEe, Dated May Mth. 
(Complete.) 

8,883. A new and improved lock for switches, and for other purposes.” W. E. 
EMERY, Dated May lith, { 

8,894. “Improvements in electric smelting furnaces.” H. KOLLER. Dated 
May 146. (Complete.) 

8,901. ' A method of applying auxiliary electric drive to gas and other motors 
as used on cycles and motor vehicles." M. J. AsTLE and C. H. Greer. Dated 
May 15th. 

8,945. “Improvements in or relating to electric motors, particularly applic- 
iT. B. Hatch, United States.) Dated 


A. J. Bovrr. 


W. Е. Jones. Dated 


E. ScheLzZz. Dated 


May 15th. (Complete.) 


8,968. “Improved means for protecting electric 
O’GorMan. Dated May 15th. 


9,005. “Improvements in spacing ribs or blocks for armature cores.” J. A. 
Foshad. Dated May 15th. Complete.) 

9,083. * Improvements in strap coils for electrical machines.“ J. P. MALLETT. 
(Date applied for under Patents, Xe., Act 1883, Sec. 103, October 17th, 1899, being 
date of application in United States.) Dated May 16th. 


9,058. Improvements in electric brakes.’ F. C. NEWELL. Dated May 16th. 
9,0 EH 9. Improvements in electric brakes." F. C. NEWELL. Dated May 16th. 


9,060. Improvements in electro-magnetic brake shoe.” F. C. NEWELL. Dated 
Mey 16th. 


9,061. “Improvements in automatic regulator for electric brakes," F. C. 
NEWELL. Dated May l6th. 


9,084. Improvements in electric arc lamps.“ 
May 16th. 


9,110. Improvements in contact pieces for transmitting the current from the 
fixed base to the revolving or swinging top of electiic search light projector.” 
M.Pavr. (J. Paul, India.) Dated May 17th. Complete.) 


9,111. “Improvements in or relating to apparatus for maintaining in а ‘taut’ 
condition, the cord or rope employed for actuating the ‘trolley-arm employed in 
connection with electrically propelled cars or vehicles." H. ENGLAND, Dated 
May 17th. 

9,183. “ An improved process for manufacturing thin homogeneous plates, 
more particularly applicable for use in electrical condensers.” L. LOMBARDI. 
(Date applied tor under Patents, Xc., Act, 1883, Sec. 103, October 80th, 1899, being 
date of application in Italy) Dated Мау 17. :C'omplete.) 

9,146. “Improvements in or relating to telephone systems and installations." 
Н. DEcENHANDT. Dated May 17th. 

9,169. “ Improvements in electricity meters.“ W. Lawson and CHAMBERLAIN 
and HOOKHAM, LIMITED. Dated May 18th. 


conductors.” M. J. Р, 


A. G. STOCKWELL, Dated 
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9,191. “Improvements in electrical apparatus." W. F. JONES. Dated May 
18th. 

9,186. “An improvement on insulator and telegraph wire fastener.” W. 
Davis. Dated May 18th. 

9,200. “An improved dynamo-electric machine and driving gear for 2 
vehicle.“ F. HEIMEL. Dated May 18th. 

9,208. “Improvements in dynamos." 
STN ZV. Dated May 18th. 

9,212. Improvements in or in connection with trolley or like current 
collectors for electric railways and tramways.” J. H. Кила”. Dated May 18th. 

9,229. Method of and means or apparatus for testing alternating current 
generators, transformers, meters and analogous apparatus.” WII I ANS and 
Rosinson, LIMITED, and G. L. AppENBROORK. Dated May 19. 

9,213. “Improvements in bayonet joint attachments for glow lamps, safety 
fuses, wall contacts, switches, and similar devices.“ VI. WEINBENGER, Dated 
May 18th. (Complete.) 

9,242. "Improvements in electric arc lamps.“ T. THOMPSON. 
19th. 

9,260. “Improvements in or relating to electric light carbons.” 
Browne. (J. T. Sanders, United States) Dated May 19°. 

9,262. Electric heating apparatus." А. R. Leask. Dated May 19th. 

9,263. “Improvements in electric heaters." A. R. LASK. Dated May 19th. 

9273. “Improvements in or relating to telephonic connections.” K. N. VON 
хорові. Dated May 19th. 

9.279. “Improvements in and connected with supports for electric con- 
ductors.” P. A. Lorain and A. DENNERY. Dated May ioth, 


9,281. “Improvements in galvanic batteries.“ R. E. Disurn. Dated May 
10th. 


The Hon. C. A. Parsons and G. G. 


Dated May 
H. 8. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


8,442. “improvements in electric motors." W. D. Marks. Dated April 9th, 
148, Relates to quantity meters. The specification does not admit of abridg- 
ment, as the invention is described in great detail and illustrated by several 
sheets of drawings, 5 claims. 


,832. “Improvements im electricity meters." C. E. O. Keenan. Dated April 
15th, 1898. Relates to quantity, energy and recording electrical measuring 
instruments. The specification does not permit abridgment as the invention 
is described in great detail and illustrated by several sheets of drawings. 14 


claims. 
10,177. “‘improvements in lamp irons applicable to the suspension of olectrio 
fittings.” J. B. Meiklejoha. Dated May ith, 160%. Supporting lamps from 


ceilings. The bent down end of a tube conveying the conductors, or a special 
tube supported by a flange above or on the lower surface of a ceiling, is provided 
with lateral openings and screw-threaded to carry а cap, which is provided 
with either a cord grip, a hook or a ball joint, or is used ав a coupling to 
support the flanged tube of an electrolier. The ends of the conductors are 
passed through the openings and connected outside the tube. A cover is 
supported by a screwed ring. 1 claim. 


10,238. “I ements in electric аго lampe.“ М. J. L. Sandy, D. C. Bate and 
T. Geer. Dated May 4th, 1898. A clutch lamp is arranged in section as shown. 
The upper carbon passes through holes in two clutch plates which are pivoted 
to an arm of a sleeve and to а rod. The sleeve receives the carbon, and forms 
or carries the core of a series solenoid which tends to lift the sleeve, clutch and 
carbon. The sleeve slides as a piston in the solenoid which serves as а dash- 
pot. When the sleeve descends the rod is stopped by a plate and the clutch 
trees the carbon. The lamp may be provided with an arc-enclosing globe held 
against asbestos or other packing in & groove in a slate cover. The upper 
carbon passes through a flanged tube, which is free to slide laterally in this 
cover. 4claims. 


10,248. “Anim antomatio electric out -Iu and cut-out." A. E. R. Bottone. 
Dated May 5th, 1898. Relates to an automatic contact closing and opening 
device fordynamos controlled by the magnetism of one of the pole-pieces. A 
lever pivoted in & support carries & soft iron armature, a contact for completing 
the circuit and а spring or counterweight. The appliance is mounted on, or in 
proximity to, a pole-piece, and the spring is so adjusted that contact is made 
when the dynamo reaches the desired voltage. and is broken when it falls below 
the limit. The lever instead of directly making contact may operate switching 
mechanism or close a relay circuit controlling the main switch. In another 
Modification the armature is carried by a sliding rod fitted with a disc adapted 
to engage spring contacts. 8 claims. 


10,291. ''improvements in rheostats for electric olrouits." б. Wirt. Dated 
May 5th, 1898. A continuous metal ribbon is wound or folded into a 
number of connected sections. These may be made by winding them ona 
cireular or ellipitcal mandrel, and afterwards pressing them flat, The layers in 
each section are separated by applying an insulating cement to the ribbon as 
itis wound, or by oxidizing the surface of the ribbon or otherwise. The con- 
nected sections are arranged circularly on mica or asbestos insulation in 4 
ribbed 'ense. Each section is covered by a metal sector, and the sectors are 
held down by insulating material below a covering ring, which is secured in the 
case by screws. The inner ends of the sectors extend over а slate disc, which 
is supported by a spring under a brush. The brush ts carried by a handle, and 
serves to connect any of the sectors with a ring connected with the first sector 
in the series. 7 claims. 


10,340. ''improved apparatus for automatically cutting eff current of electric 
everhead er other like wires.” R. Bostock and F. A. Cheetham. Dated May 6th, 
1898. Relates to means for cutting off the current from an overload conductor 
in case of breakage. A frame is fitted with a ring for attachinent to a support, 
and carries guides of insulating material for sliding blocks. These blocks carry 
arms to which the hooks for the conductors are pivoted. Weighted cranked 
arms are connected by links to the blocks, and tend to force them back when 
drawn out by the tension of the conducting wires. Arms electrically connected 
by the wire are held by springs against the rods. Arms or shields which serve 
as guides for the trolley wheel are held up by pins engaging in holes in the 
sliding block, and may be connected by a conductor. Should a wire break, 
the block slides back, allowing the arms to fall apart; the conductor attached 
to the arm is thus entirely disconnected. 8 claims. 


10,428. "improvements in electro-therapeutio exercising apparatus.” A. Martin. 
Dated May 6th, 1898. The apparatus described in Bpeciflention No. 97,387, 4. p. 
1897, is improved by gearing the shaft by means of a chain to another shaft 
which has a crank and connecting rod to operate a sliding carriage for the feet. 
When the arms are extended in turning the crank the legs are also extended. 
and when the body is straightened the legs are drawn up. The handle is hinged 
зо as to be capable of turning up out of the way, a sleeve keeping it extended 
when require J. The connections of the dynamo to the handle are made through 
a sleeve and а spriog contact. 1 claim. 


10,440. “improved moans fer supporting and eonsecting arc lamps asd che 
electrical apparatus.” А. I. Davis. Dated May Tth, Isus. Arc lamps or othe 
electrical apparatus are supported by cords and pulleys on ceilings or brackets, 
couplings being arranged to connect them electrically when raised. The 
apparatus is attached to the cord by a hook or otherwise. Тһе pulley i 
supported іп a top piece which carries a cover and two concentric 
These are provided with bases and binding screw, and are secured om the 
top pieces by insulated bolts, with intervening mica plates. The inner tabe 
islined with insulating material. The hook carries two i tabes pro 
vided with binding screws, and adapted to fit between and make connectios 
with the tubes. The tubes may be split longitudinally. 2 claims. 


10,450. 3 ig the eenstruotion of E nachi auf 
motors." М. W. W. Mackle. Dated May "7th, . A rotating shaft carries 


a cylindrical core supporting discs at its ends within pole-pieces, элу 
number of which project from а stationary ring оп opposite sides alternately 
Field windings are carried between the pole-pieces and between the two massa 
of discs, or the pole-pieces may be wound separately. The winding is sose 
with current through rings; it may be omitted. The armature consists of asy 
kind of winding across the face of the discs and coil, or in slots in the diam, the 
arrangement preferred being chord winding such that any conductor is derte 
oppositely under successive pole-pieces. The gaps between the pole-pieces ют 
closed by protecting plates; or the whole machine may be enclosed. The pole- 
pieces may taper away from the ring. The pole faces may be made with circular 
V grooves. The core may be recessed between the end portions, which сыту 
the rings. It may be built up entirely of plates, each consisting of a disc wrth 
its central part pressed out in conical form, or of wires, the ends of which ate 
bent outward between the discs. The pole ring may be rotated and the arms 
ture and core made stationary. 9 claims. f 


10,483. q “реет ш and relating te electrical switohes." F.W. Ам 
aad R. W. Bill. ted May 70р, 1898. Switches adapted for high voltage curreats. 
The movable arm carries a crosshead fitted with contacts adapted to engage 
fixed contacts on the base. It is mounted ona sleeve working on a spindle, sni 
i» provided with a spring to give a quick break. The handle is carried bya 
rocker on the spindle, and is provided ‘with a heel piece adapted to engage the 
end of the lever to break contact. The cross-hesd js provided with а buffer u 


prevent jarring, and is insulated from the switching mechanism by insulating 
washers. 2 claims. 


10,400. A now er improved maximum electric оштон! self-recerdiag astm 
mont." F. M. Stauntog. Dated May 7th, 1798. He'ates to current meters” 
A base carries bearings, and a fixed semi-circular solenoid, conveying the 
current to be measured, or a known part of it. The solenoid aten 
a curved iron core, carried by an arm of a shaft rotatable os the 
bearings in opposition to a counter-weight or a spring. The shaft carries 
also a graduated circle and a glass tube which may be a closed ros n 
have open ends, and which oontains some mercury and a movable L 
When the core is attracted more or less into the solenoid, the tube and cirele 
turn so that the mercury flows past a contraction in the tube, and moves we 
index to a corresponding position, where it remains until it is returned by г 


magnet or otherwise. 3 claims. 
10,611. ‘“‘Improvements iu and for ped mockanica! energy ben 
Р А ated May 7th, 1898. Induction 
motors for single or multiphase alternating currents have tbeir inducing wiad- 


alternating electric carrents.” A. 

ings arranged to facilitate economical starting. These windings are divided 
into sections which are connected in parallel when the motor is rurning at its 
proper speed, but at starting only, those sections which are adjacent in different 
windings are supplied with current. A single phase motor having its ordinary 
inducing winding in three sections connected by a switch to supply mains se that 
on starting the section only is supplied with ourrent is descri Adjacent to 
this section is the angularly placed winding which on starting is supplied wkh 
current in different phase through a switch and a condenser, or an inductance 
coil ог а transformer. As the speed inoreases, the windings are successivels 
connected. The armature may be connected with three adjustable resistances 
A two-phare motor may be constructed similarly, the winding switch and 
condenser being replaced by a divided winding and a second switch ia the 
second circuit. The seotions which are first connected in circuit may be 
wound with thinner wire than the others. 13 claims. 


10,010. ''improvemente in enclosed are lampe." б. Thomas-Davies. Dac 
May 7th, 1898. Arc lamps are constructed to use carbons side by side end 
nearly parallel, the carbons and holders being situated in globes which are 
closed except where shafts carrying the holders turn in bearings formed in the 
metal tops of the globes. Otherwise the globe may be closed entirely, the 
carbon holders carrying armatures which are acted on, through а thin force 
or like plate covering the globe, by an external electro-magnet, movemest o 
the armatures being opposed by springs. In either constructions the arr is 
kept at the ends of the carbons by a magnetic field existing between the coe 
vergent limbs of a long horse-shoe magnet. Two projections on this magnet 
maintain a stronger field near the carbon holders to protect these. Кес 
carbon holder may carry two or more carbon rods held together side by side sc 
that the arc passes to which ever carbon is longest. One carbon holder is fixed 
on the base plate, the other is carried by a horizontal shaft which pase 
through bearings in a cup and carries arms supportiog the cores of fiat serie 
and shunt solenoids, а balance weight and adjustment weight and a dash 
The piston of this is carried by a counter-weighted link on a fixed bracket. 
magnet is wound in series with the carbons. In a modified arrargement be 
carbon holders are supported by horizontal shafts, arms of which are linked юю 
a large dash-pot movable vertically on a stationary piston by the U-shaped cor 
of two vertical solenoids; the dash-pot, &c., are supported by two springs. In 
a different construction, one carbon is s'ightly inclined in a holder which form 
ап arm of a vertical shaft; thia passes through a bearing in the top plate of the 
globe, and has а curved arm carrying a U-shaped core in horizontal sbam 
solenoids, which tend to turn the shaft in opposition to a spring, and so to 
bring the carbons together. The globe has a flange clamped between twe 
rings. One ring is bored to fit a conical surface on the plate of the lamp. and 
is held against this surface by springs and eye-bolts which engage lugs on the 
other ring. The springs permit escape of gas between the conical surfaces if 
the pressure in the globe becomes too In another arrangement, the 
globe-holding rings are screwed upon the base-plate of the lamp. a flange от 
which enters a packed groove in the upper ring: perforations in the cups om the 
base-plate are normally closed by the spring-pressed lift-valves. 4 claims 


14,810. “Improvements in electric couplings.” W. J. . Dated July Six. 
1898. Couplings for arc lamps which have to be raised and lowered. Coma’ 
contact rings are mounted on an insulating base seated ona dished guide. whict 
is forced outwards by a spring against a stop ring. The movable contact ring 
are mounted on a base seated on the cap of the lamp. The hauling rope з 
tixed to the cap and passes through the hood as shown. 8 claims. 


14,826. ‘‘improvements relating te collectors fer electric rawaye.” R. Belfield. 
(The Weetinghouse Electric and Manufacturing Company.) Dated July 5th, ber 
Relates to electric railways and tramways with overhead conductors. The besi 
of the collector has a roller at the centre and arms protected by wearing-piece: 
at each side. These arms are curved at the ends to prevent entanglement witt 
the overhead conductors, and are supported from the pole by the return ері 
The roller, &c., is mounted in a spring steel riveted frame, ог a cast frame az! 
the roller is made with graphite bearings. The pole isa plain single pole,“ 
trussed, or it may be double, At its lower end it is pivoted on a boom whik 
swivels on a plate on the top of the car, being additionally supported by a raiie. 
A pivoted arm on the boom makes contact with a plate to complete the епс 
when the appliance is o pieced in its fore and aft position, and ther 
locked by a blot. The pole is held up to its work by a spring surrounding it т 
the boom or contained In the boom, several modifications being described in t^e 
specification. When the spring surrounds the pole it worka within lim. 
allowed by stop rods. The cord for manipulating tbe collector is continued 10 
lever which operates the spring locking bolt. In a modification the sant; 
surrounds the boom and acts through rods connected to arms on the pr 
socket, and a button on the cord liberates the bolt when the pole is drawn бот: 
to 0 certain extent. Other modifications in the details are also inc ute. 
7 claims. 
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rate, and that the after-charges are reductions upon the 


normal, or rebates allowed upon the principal rate owing to 


good custom, and analogous to “discounts on taking a 
quantity " in every-day commercial life. 

Such is the individual to whom the temptation of free 
wiring is offered. He would be delighted with the name, 
but only those who have had intimate dealings with him, 
and have had to defend the definition “free” wiring, can 
fully appreciate the sarcasm of theterm. One of those who 
have had this experience is Mr. E. E. Hoadley, the city 
electrical engineer of Worcester, and in an interesting article 
which we print in another colamn, he gives some authorita- 
tive particulars regarding the history of, and results attained 
by, the National Electric (Free) Wiring Company in 
Worcester. The company entered that city in 1898, in 
which year it obtained only 18 consumers. In the next year, 
1899, practically the same number were added to the mains, 
while this year the figure was nine. In all, some 44 con- 


sumers dealt with the company in two three years, a 
result Mr. Hoadley is quit “ебед i. scribing as dis- 
appointing. The cause of | appears to 
have been that the additio d as hire- 
purchase price on each unit an extra 25 
per cent. on the bills for energy— from making 
the wiring“ free to the consumer nsumers were 


few, the wiring company desired to be permittéd to “free” 

wire only those lamps burning long hours, and failing to . 

obtain consent to this course, terminated their agree nent by 
| р 
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six months’ notice. The operations of the company up to 


the end of 1899 had, we believe, led to the connection of 

about 1,800 8-с.р. lamps. At other places much better 

results had been attained : thus at Taunton about 5,000 lampe, 
at Blackpool 6,500, and at Wallasey the surprising number 
of about 12,000 8-c.P. lamps had been fitted under the 
“ free" wiring conditions. 

Mr. Hoadley met the difficulty at Worcester by advising 
his Council to go in for assisted wiring on a sort of hire- 
purchase agreement, quite distinct from the statutory 
obligation to supply energy. We believe that a somewhat 
similar plan has been proposed by Mr. Bishop for Wigan, 
which he calls the instalment system. In his case, the total 
cost was to be repaid by payments at the rate of 10 per cent. 
on the completion of the work, and the balance in quarterly 
payments. At Worcester the work is to be done by local 
wiring contractors to the designs of the Corporation electrio 
lighting department, while the consumer pays roughly 10s. 
per £10 for the services rendered by the Corporation officials. 
The system of deferred payments requires the consumer to 
‚рау down on completion of the work one-tenth of the coat 
of the installation, 3.¢., the amount certified to be due to the 
wiring contractor and the Council's fee for the specification, 
&., and the balance can, at the option of the consumer, be 
spread over three, five or seven years, and paid by quarterly 
instalmente, including interest at 4 per cent. on the ont- 
standing belance. On the rental system, a sum of 1a. 8d. is 
-charged annually for every lamp installed on the premises of 
the consumer. No other charge is made on this system. 

There seems to be little doubt that it is bad policy to mix 
up payments for wiring with electricity bills. The consumer 

should clearly understand that his account for energy 
supplied, whicb is comparable with his gas bill, amounts to 
во much, and that the other charges are purely of the nature 
of a hire-purchase payment, whether for electric lighting 
fittings or for a piano. He is then on a footing with con- 
sumers who have boughtoutright. Farther, as Mr. Hoadley 
points out, the free wiring method of charge operates in 
direct opposition to the principle of the demand indicator, 
‘and the knowledge that each unit carries an extra burden of 
id. or Id. must tend to deter profitable or long-hour con- 
sumers from wiring. The objection to the rental system, 
that it encourages economy by restriction of lamps, and that 
it is not likely a man would instal lamps freely in ont-of-the- 
way places equally well lighted with gas, is met by the use 
of the demand indicator for assessing the energy bill. In 
any case, the rental system does not seriously deter, even if it 
does not directly facilitate, the wholesale wiring of houses and 
small business premises. | 

The Local Government Board apparently do not intend to 
block the way by refusing to sanction loans for the purpose 
of assisting wiring. As the Board is prepared to consider 
such applications, no objection can be taken to its having 
fixed the period of repayment at 10 years. We hope that 
the question of assisted wiring may be fully discussed at the 

‘forthcoming Municipal Electrical Convention, and that 
information in detail respecting its sucoess may be given by 
the representatives of different localities where it is adopted. 

Southport, Wigan, Worcester and other places where the 
instalment and rental systems are being tried are, we con- 
sider, going the right way to satisfy the public, and the 
undertakings, as, in our opinion, nothing is to be gained by 


\ 


the device of calling something free” that ів far from fre. 
or by proceeding on lines that inevitably lead the consuma 
to believe the price charged for electricity is very high. 


Electric Shock Fatality.—On Friday last at Mam Irc. 
works, Wolverhampton, two men were fatally injured by 
electric shock. Ita that there is an electric plant к 
the works used for fig hting the premise, and through tor: 
misadventure at present unexplained, one of the men unfc- 
tunately came in contact with a wire which, it was though: 
was not in use at the time, though, as was subsequently dis 
covered, a powerful electric current was passing through it. 

is companion went to render assistance, and he, toc, 
touched the wire, the result of the shock being that boch 
men received fatal injuries. They were conveyed to the 
Wolverhampton Hospital, but both died before reaching tha: 
institution. Mr. R. A. Wilcock (borough coroner) opened 
an inquest on the bodies on Saturday, and then adjourpe 
the inquiry for a week. Evidence only of identification ты 
к A post mortem examination of the bodies has taies 
place. 


3 Electric Bailvay E йана —The Теа 
іеппа согтев ent telegraphing on 5th inst. gives 

following ыс of a fatal electric railway accident whic 
occurred between 8 and 9 o'clock on Monday night in th: 
neighbourhood of Buda-Pesth:— The line is a subarte: 
one, running between Buda and the picturesque hillsi 
summer resort of Auwinkel. Being a Monday, and ti 
weather being fine, thousands of excursionists had gone ot 


to spend the day there, and were waiting at the station to 
return. In order to shunt the oar on to the down line it # 


driven up the hill a short distance, and only takes retum 
passengers on coming back to the station. There was, hos- 
ever, a rush for seats before the car could be ahunted. 
The driver had alighted to transfer the regulator handle 
the other end of the car, and the guard had, according to hs 
own account, been pushed off in the crush, during which $. 
p had crowded in. It is not known exactly bow t» 

rake was let loose, but, before anybody seems to hare 
realised what had happened, the over-crowded vehicle we 
speeding downhill at the pace of an express train, impeled 
by its own weight, the electric current baving been shat c. 
After covering about 14 kilometres, it reached a sharp car: 
and capsized. The terror of the passengers was increased b; 
the darkness which had already set in. Two men and ta: 
women were killed on the spot. There were eight or шу 
people severely injured, and others sustained bruises sri 
severe shocks.’ 


Obituary.—We learn with deep regret of the death ст 
the 7th ult. of Mr. Frederic Wyles, late assistant electna 
engineer at the Waterloo Station since the 18-5 
which took place at his residence at Cottenham Park 
the early age of 39 years. The late Mr. Wyles з: 
an sour aad capable officer, and won the esteem sr: 
respect of all who knew him, and by bis death the 1.5. 
Railway Company have lost one who would have undoabte::" 
forged his way to the front rank of the railway electric 
engineering world. The late Мг. Wyles was а member = 
the Institution of Electrical Engineers, and also of t- 
Society of Arts, and took an active interest in both tba 
societies. The interment took place at Wimbledon ^ 
Cemetery on the 12th ult., when there were about 200 . 
way men present, beside many members of the family.. 
whom the utmost sympathy is extended in their gre 
bereavement. 


Royal Institution.—Owing to indisposition, Sir Hex 
Roscoe was unable to deliver last week’s Friday evening с: 
course on “Bunsen.” The lecture was, therefore, read * | 
him by Sir Wm. Crookes. | 
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BLOWING ENGINE | WORKED BY BLAST 


FURNAOE GAS. 


Ax important development in the application of gas engine 
Poen recently been brought to a successful issue at the 


works of the Soció:é Cockerill, at 97 
the utilisation of blast furnace gases has 
occupied the attention of gas engine makers, 
and in May of 1898 the conditions under 
which blast furnace gases could be used 
for motive power were described in a paper 
read by Mr. Adolphe Greiner before the 
Iron and Steel Institute. 

Since then the solution of the problem 
has been sought with untiring z al and 
energy by the engineers of the Société 
Cockerill and by M. Dalamare Deboutte- 
ville, and as a result a 600-H.P. gas engine, 
worked by unpurified gas taken from the 
Seraing blast furnaces, has been erected, 
and has been running successfully since 
November, 1899. 

Oar illustration, fiz. 1, gives a general 
view of the engine, while fig. 2 shows a 
200-H P. engine worked by a similar gas, 
and лү а dynamo which has been in 
use day and night for about two years. 


The principal dimensions of the blowing 


engine are :— 


Gas cylinder diameter ... 51 inches 
Air cylinder  ,, 67 „ 
Stroke Я — 55 „ 
Revolutions per minute ... 80 

1 horse-power .. about 700 


From a paper read at the annual necting 
of the Iron and Steel Institute by Mr. 
Adolphe Greiner, we learn that accurate 
trials of this engine have quite recently 
been made by Mr. Habert, professor at the 
Liège School of Mines, in the prerencé of 
Mr. Witz, of Lille, Mr. Bryan Donkin, 
Prof. Meyer, of Gó:tingen, and other leading 
scientific men and iron-masters. 

Оа the first day of the trials (Maroh 
20t b) the engine was tested simply as a gas 
motor. The air cylinder was disconnected, 
and a suitable friction brake fitted. The 
brake horse - power varied considerably 
throughout the, day from 561 f. P. to 
670 H P., the mean during the trial being 
575 H. P. 

The mean calorific value of the gas as 
determined by the calorimetric bomb of 
Prof. Witz was 984 calories per cubic 
metre (110 Tb. U. per cubic foot). As 
measured by Janker’s calorimeter, it was 
860 calories per cubic metre (97 Th. U. 
per cubic foot) The consumption of 
per brake horse-power-bour was 111:4 cubic 
eet, and per indicated horse-power 90 36 
cubic feet. 

On the second day, March 21st, tbe 
engine was run ав а blowing engine. The 
quality of the раз ap to be rather 
better than on the first day, and the con- 
gumption рт horse-power-honr correspond- 

er. 


ing smal 
he thermal efficienoy is remarkably 
high. The ratio between the thermal value 
of the power developed and the heat of 
combustion of the gas used is 80 per cent. 
The proportion of work done in compressing 
air to the mechanical equivalent of gas 
consumed is 22 per cent., which speaks 
well for the efficiency of the blower. 

This blowing engine can easily furnish 
blast for a production of 150 to 160 tons 


of pig per 24 hours at the Seraing blast furnaces. 


Owing to the suocess which has attended the use of the 
gases from the blast furnaces without any further oleaning 


For some years 


о 
guo 
M REN 


than that usually adopted when similar gas is burned in 
boiler furnaces, orders have been reoeived from a works in 
Lorraine for three 1, 200-H. . blowing engines for the pro- 
duction of 300 tons of pig iron from oolitic limestone 
containing 80 рэг cent. iron. The new engines are ex- 
pected to blow at 25 to 30 Ibs. per square inch when 


Fie, 3.— 200. . P. Gas ENGINE. 


M 
ime 
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necessary. 
which the 
engine. 
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Oar illustration (fig. 3) shows the manner in 
gas is taken from the blast furnaces to the 
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PATENTS. 


[COMMUNICATED | 


саса y 


Ar the annual dinner of the Association of Chambers o 
Commerce, Mr. O. T. Ritchie, M.P., President of the Board 
of Trade, dropped some interesting remarks on the subject of 
our Patent Laws, referring particularly to the old question of 
examination into applications for patents. 

In Great Britain and Ireland the Patent Office has been 
supposed to provide abridged copies of specifications of all 
patents so that an applicant could make a search therein to 
find out whether his invention was wholly or in part a new 
invention, and so that he might limit his claims to what was 
actually new in his own invention. Thus any examina- 
tion by the Patent Office as to novelty in the invention has 
been considered superflaous. If the applicant takes out 
a patent without a search, or knowing after a search that his 
invention is not new, his patent can be annulled. It is 
bed and the fault is his own. 

Now, this is just the point where some legislation is 
required. Many bad patents are held and money is raised 
upon them as good assets for ган before they are questioned. 
Too often are they found without novelty when it is too late. 

The abridgmenta for many years were a long way behind 
time, and a search only brought up a knowledge of prior 
patents to within some years, во that even a conscientious 
app icant might apply for a patent for an invention two or 

years old, quite unknowingly. If Mr. Ritchie's 
committee can bring the abridgments into a shape easily 


searched and up to date, the difficulties in the way of ascertain- - 


ing the novelty of an invention will be, to a large extent, 
removed. Bat, in spite of every facility for examination by 
investors and their agenta, there is always the possibility of 
ts being obtained for old inventions and sold as new 
inventions. КЕ 
In U.S. America, and in Germany, the applications are 
subjected to a strict examination by the Patent Office. It 
is not left to the applicant to make a search to satisfy him- 
self, the search is made to satisfy the Patent Office before a 
patent is granted; the result is, that no old inventions are 
n | 


Of course, we know that Patent Office examinations have 
their abuses as well as their uses, both in America and 
Germany; bat if the examination were strictly oonfined to 
the novelty of the invention, and nothing but published 
specifications accepted as proof of want of novelty, it 
would be an improvement on our present system. Examina- 
tion should not go beyond an inquiry into novelty, for when 
it extends into the question of patentability, or whether 
any invention is disclosed in the specification, as is done 
in Germany, grave mistakes are almost certain to be made 
and many good inventions refused protection. 

What a alight difference there is between an old and 
oe invention, and a 1 and € аа often a 
matter of great surprise. e practical man looks at it in 
wedge and exolaims, * Why did nobody think of this 

оге?” 

We will just take one example in our own line—the three- 
wire distribution system now universally in m the patent 
for which was said to be bad for want of novelty, but was 
upheld by the High Courts as being good. 

The old three-wire system was worked with two outers and 
a middle wire and with two generators before the date of the 
disputed patent, but the middle wire was not brought into 
the generators. This system was called the multiple series 

stem. Dr. Hopkinson and Edison simultaneously conceived 

e simple idea to connect the middle wire to the junction of 
the generators. Immediately this was done, an old ineffectual 
invention became a new and universally successful one. 
Now one could hardly blame an unpractical Patent Office 
examiner, comparing the old with the new, for in this case 
failing to see much evidence of invention, if he drew out a 
diagram of two generators in series and two series of lamps 
on three wires; by a stroke of his pen he could join the 
middle wire to the generators in the diagram. This stroke 
would be all the difference between the old and the new. It 
would indicate novelty, and on that ground a patent should 
be ted ; but there would be great er of an examiner 
failing to see the invention, and if at liberty to question 


whether there was invention or not, a invention might 
be refused patent protection. To 

Few errors are made on the question of novelty; the 
mistakes are made when examiners go into the questions 
which only highly trained specialists can decide. On the 
whole, we think examination for novelty would be an advan- 
tage in our country. | | 

Ancther question raised was, that of working an invention 
їп the countries where patents for it are taken ont. Many 
Britons and foreigners take ont patenta in countries where 
there is no intention of manufacturing the articles or work- 
ing the processes patented. The idea is to keep the prodnc- 


tion at home, and by means of the foreign patents compel 


the foreigner to import the subject of the t from the 
home manufacturer. France has a law which attempta to 
compel the foreigner to produce in France. 

This is a difficult subject to deal with; we have suffered a 
good deal throngh this freedom of the foreign patentee. 
Americans obtain patents here and then claim a y 
to use and sell apparatus made in America; it is only when 
the patents are expiring that they commence manufacturing 
here. This is all, of course, quite legal; Britons do the same 
thing in foreign countries where it is allowed. 

coording to the old Patent Law, a patent was granted to 
protect a new manufacture, to benefit the inventor for a 
time of monopoly, and to benefit the community by the 
“new manufacture." The patent was never designed for 
the sole benefit of the patentee even at home, much leas for 
the sole benefit of the foreign patentee. 

Of course we obtain considerable benefits from all 
inventions communicated to us, whether prodaction is 
carried on here or not, but the fall benefits to which the 
community are entitled in return for the grant of a patent 
cannot be reaped if production is not carried on in the 
country granting the patent rights; there certainly seems 
some room for improvement in our patent laws on these 

ints. 

Another difficulty which the President did not touch upon, 
is that which. besets the poor inventor who finds his patent 
infringed À wealthy opponents. 9529 gal Sree of a patent 
case are quite prohibitive exoept to за 80 many 
es oe ы шш infringer 4 
court of justice has been su with a specially qualified 
jadge, but whether this would meet the case or not, we mast 

eave our legal friends to decide. It is evident from the 
President of the Board of Trade’s remarke that we are going 
to have some alteration in our Patents Lawe, and as these 


closely affect our industries, we think the questions touched 


upon of considerable interest, and worth careful pondering 
by our manufacturers. : | 


THE SIEMENS DYNAMO AT THE PARIS 
EXHIBITION. | 


WE illustrate on the next page the Siemens multipolar 
generator for coupling direct to the Willans vertical triple 
expansion engine, an illustration of which we gave in our 
issue of May 4th. | 

It has a rated output of 2,050 E. H.P., 2,780 amperes sí 
550 volta, which, however, can be exceeded by 20 per cent. 
for short periods without risk of injary to engine or dynamo. 
The normal speed of rotation is 200 revolutions per minute, 
which is high for such a large output, and as a result the 
set is of unusually small dimensions and weight in propor- 
tion to its horse-power. 

The generator is of thc type known as Siemens 16 B. 
108/21, and the field magnete consist of a circular ring d 
cast-steel, 14 feet outside diameter, made in two halves. 
There are 16 inwardly projecting poles, forming part of the 
ring casting, each of which carries a bobbin wound with 
high conductivity insulated copper wire. 

The armature is of the slotted type, built up of a number 
of toothed segmenta of sheet-iron, si ee by а cast-steel 
spider, the built-up core being provided with 1 
ducts. Each slot contains four solid copper bara, i 
with a special material, which retains its mechanical and 
insulating properties at a higher temperature than the machine 
can ever attain under working conditions. The bars are 
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connected so as to form a multiple circuit single-wound 
dram winding. The end connections are of the barrel type, 
and they receive thoroughly good mechanical support, so 
that the risk of breakdown of insulation is redaced to a 
minimum. | 

The commutator is 66 inches in diameter, and has 616 
segmenta of hard copper insulated by carefully selected mica of 
the best quality. It is so arranged as to permit of the removal 
of sections withont pulling the whole commatator apart, and 
is long enough to allow of axial adjastment of the brashes to 
prevent ridging. 

The brushes are made of specially prepared carbon, 19 
to each spindle, They are carried by aluminium holders, 
and are held with a uniform pressure upon the commutator 


The essential feature in an incinerator should ba the com- 
plete combustion of the refuse consigned to it, thus rendering 
the products of combustion absolutely innocuous and in no 
sense a source of annoyance to those living in the neighbour- 
hood. A very frequent complaint is that the escaping gases 
carry with them fine particles of dust in suspension, which 
are carried to considerable distances when there is any wind, 
and become a source of great annoyance. This can be over- 
come by care in the design of the flae leading from the 
farnace to the chimney and by attention in the charging and 
working of the incinerator. In the discussion on Mr. Newton 
Russell's paper, which was read at the Institution of Civil 
Engineers last seasion, Mr. Stephen Terry drew attention to 
two ingenious devices which he had patented for ridding the 


Tus Suns DymaMo AT THE PARIS EXHIBITION. 


by means of steel springs. Flexible strips are provided 
which give positive oontaot between the brush holders and 


the gun-metal bar to which the cable connections are made. 


The brush arms are fixed by insulated bolts to horizontal 
projections from the cast-iron ring which can be rotated for 
adjustment of the brushes in the usual manner. 

The sole plate of the dynamo carries an ou'-r bearing 
provided with a stair and rails for inspection and for attend- 
ing to the lubrication. 

The weight of the dynamo, complete with sole plate and 
bearing, is 60 tons, the armature, including commutator and 
spindle, weighing 29 tons. 


THE TOWNS’ REFUSE PROBLEM. 


(Concluded from page 946.) 


UNLESS the term refuse destructor is a misnomer, the apparatus 
must be capable of dealing also with street sweepings, which 
are not valuable as fertilisers to any degree, and thus are not 
of value to land, and will not burn in an incinerator unless 
mixed with house refuse in a considerable proportion. Road 
sweepings form no inconsiderable proportion of the house 
refuse. The quantity of town refuse collected ranges from 
900 to 400 tons per 1,000 of population per annum, while 
the road sweepings have been estimated by one authority at 
about 150 tons per 1,000 of population per annum. 

It is clear that the heat value of auch material must 
flactuate between very wide limits, and that any such result 


as even 1 Ib. of water evaporated from and at 212? F. per 


pound of refase must have been achieved under more or leas 

„ favourable conditions, and cannot be taken as 

the figures that would be arrived at on dividing the number 

of pounds of water evaporated from and at 212° F. during 

any one year by the number of pounds of completely consumed 
fase passed through the furnace. - 


fue gases of all dust. The principles upon which these 


a were based were similar in each case, the area of 
the flue being increased, thus reducing the velocity of the 


; gases, and deflecting planes, against which the gases impinge, 
g 


placed in the flae in such a position that the dust 


` collected fell into suitable bins. 


In earlier types of incinerators the odour given off from 
the chimney was more often than not of an extremely offen- 
sive character; so much so that Mr. Jones, of Ealing, intro- — 
duced what he called a fume cremator, by means of which 
the gases were rendered odourless and innocuous. The coat 
of working the fame cremator was a considerable item in 
the total coat of destruction, and with modern high tem- 
perature furnaces the need for a separate fame cremator is 
minimised. Even with the best constructed farnaces 
it is quite conoeivable that with certain. kinds of 
refuse the products of combustion may carry with them 
an objectionable odour unless the working of the furnace is 
regulated according to the character of the refuse egal gr 
and the experienoe of those living in the neighbourhood of 
incinerators bear out this contention. Every effort in the 
management of an incinerator plant should be directed first 
and foremost towards the fulfilment of this one absolutely 
essential condition—the complete combustion of the refuse 
and the deodorisation of the escaping : | 

From the very nature of refuse, combined with the 
variability of our climate, it is quite clear that the average 
value of refuse is little more than a mere figure of speech, 
the heat valae of the refuse received at an incinerator must 
vary within very wide limits with every load that is brought 
in, and thus is entirely unsuitable for the production of steam 
to anything app ing the extent corresponding to the 
“average” heat value, if an approximately constant load 
proportional to this average value is to be provided for. 

ndoubtedly the heat produced by the burning of the 
refuse can be put to some nee, bat it must be for some pur- 
pose which does not depend for its effioienoy or economy 
upon a more or less constant heat supply. Up to the pre- 
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sent, it may be said that the only really satisfactory use to 

mbostion of refuse has been put is in 

grinding ing up the clinker from the furnace for manufacture 
to paving blocks or mortar. Where there is a 

demand for this, the cost of working the incinerator can 

be very y reduced by the profit on the zale of this 
006. 


We are not aware of a 

economically and T LEE by steam 
in boilers combined with incinerators where refuse, and 
refuse only, is burnt. In the osse of the incinerator at 
Shoreditch, which is freely quoted by advocates of the 
pare a obtaining electric light from refuse, it will be 
ound that, according to the figures given in Mr. Newton 
Russell's paper, 3 Ibs. of coal were burnt per unit of electrical 
nerated, in addition to all the refuse. Now, the 


Pall and St. James’s and the Weatminster Electric 
Sapply Companies, both of whose load factors do not appear 
to be 80 as that obtained at Shoreditch, manage to 


a unit with about 52 lbs. of coal; therefore, the 
value of the refuse at Shoreditch would appear to be equi- 
valent to that of 24 lbs. of оов! per unit generated. 

Now, during the year ending March 25th, 1899, the total 
energy metered to consumers from the Shoreditch plant, 
including 131,140 unita supplied to the refuse destructor for 
various meo | purposes, was 1,081,948, corresponding 
to, say, 1,150,000 unita generated. The refuse burnt was 
20,201 tons, whicb, according to our argument above, must 
be equivalent in calorific power to 


1,150,000 x 2°75 .. 1,410 tons of coal. 
2,240 


Hence 1 Ib. of refuse should be equivalent to 26 701 
0:054 Ib. of coal, and as such coal may be taken to be 


capable of evaporating 10 Ibs. of water from and at 212° F., 


the combustion of 1 Ib. of this refuse should be equivalent 


to an evaporation of 0:54 lb. of water from and at 212° F. 

This in our opinion, is much nearer the result that may 

fairly be expected from the combustion of refuse in practice 
ear in year out. | 

It is not possible to arrive more accurately at the water 
evaporated per pound of refuse over the whole year, since 
Mr. Newton Russell points out that the coal burnt was mixed 
with the refuse in g the above number of unite, 
and the only test mentioned in the paper in which ordinary 
domestic refuse alone was used is one of five hours’ duration, 
when & little under 1 Ib. of water is stated to have been 
АЫ ieee from and at 212° F., by 1 Ib. of refuse. It is 

ly to point out how entirely unreliable such a 
result must be, as during so short a test, even with ооа] in 
an ordinary boiler, it would not be easy to minimise the 
effect of unavoidable inaccuracies of measurement, but when 

with refuse as a fuel, the possible difference between 
the state of the fire at the commencement and at the end of 
the test would have a considerable influence upon the 
evaporative result obtained. 

Farther, it is not likely that such a test would be carried 
out at an T unfavourable time, hence it must be 
taken as being—if anything—above the average of the 
result usually obtained. Even 24-hour tests of an incinerator 
do not yield any reliable resulta upon which to base the per- 
formance of incinerators generally—unless, of course, the 


24-hour tests are repeated at sufliciently frequent intervals. 


over а complete year. The variation in the character of 
refuse d the winter months and during the summer is 
most mar Be fact, it eru esha pe pea . 
summer can have any ap o value, as cinders, 
except from kitchen ins. are of course absent. The five- 
hour test above alluded to took place on January 10th, 1899, 
from 8 a.m. to 1 p.m. What result might reasonably have 
been expected the test been carried out in July or 
August, witness deponeth not; nor would it, we think, be in 
the interests of “ gold from the dustbin" theorists that а 


trial of house refuse as a fuel should be made at such an 


exceedingly unfavourable and doubtless equally inconvenient 

time, even though it is merely intended to compare with 

results obtained during a convenient and favourable period. 
It must be remembered that our remarks are 

chiefly towards the value or otherwise of an incinerator 

for steam raising. We do not suggest that the heat of 


le instance of electric light being 
— 


combustion cannot be utilised, nor that it should not be 
variable character of 


E 


mial to attach any value whatever to c value 
of “average” refuse. There is по such thing as average 
refuse. Mathematicians may join issue with us on thi 


point, but we mean 
arrived at as the cal C 


significance to practical men. What be thought of 
the who burnt megass, and peat, and and 
brown coal, and Welsh coal, and anthracite in his boiler 


| 
Е 
T 
s 
T 


maintain, as far as it is рас» 

actuation o 5 
furnace. The tendency of workmen is to oli 
ible, which would 
during which 
would have to bs done. Daring the ee 


i 

1 

Huh 
e SEE. 

PET 


| 


ip na of incinerator. 
Healey also refers to forced draught for incinerators, 
but does not, we think du deris stress upon the great 
importanoe of mechanical draught (whether forced or induced) 
as an element in the successful destruction of refuse. 

Owing to the very variable nature of refuse, it is emsential 


ference of temperature at the base of the chimney, and of . 
surroundin 


the ere vs At a time when the tempere- 
ture of the destructor furnace has sunk, owing to 


to circumstances quite outside the 
control of the stoker. 


With mechanically stimulated ht, the air spaces 
between the fire bars need not be more } to 2ths of an 
inch wide, which is of very great im nov in a furnace 
which has to consume a large proportion of dust and sundry 


to take for granted that high tem 

f ar e org on, W ie bar are entirely 

with Mr. Healey in this direction, 

some anthorities who still advocate low tem 
Mr. Healey also mentions the subject of moving firebars 

but does not enter into a ion of the relative merits of 

the various systems in use, It may be assumed that moving 

bars are essential to even 5 successful ишо 

refuse, but there are many Тр moving bara, as well 

methods of moving them, which have an 

upon the efficiency of refuse destruction. No doubt the 

best results are attained when the motion of the fire bam и 


free, but which also feed in the refuse. 
In oonolnding his paper, Mr. Healey в 
method of sta the resulta of official other 


trials. We cordially endorse Mr. Healey's views in principle 
bat t to find that not sufficient stress is laid upon the 
ement in such tests, When dealing with refan 
destruotors from the point of view of general usefulness, 


o 
concerned so much with finding out what is the bet 
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possible performance of which the incinerator is capable, as 
with the determination of its average усш ugh- 
out what might be termed one complete oyole of ita fuel 
supply. The results obtained during 24 hoursare no criterion 
as to what the performance would be during any other period 
of 24 hours, and ag the character of the refuse varies with 
each season of the year, it becomes clear that a reoord of 
results, extending over a period of one year, would yield the 
only reliable data upon which to base an estimate of the 
value of the incinerator as a means of destroying refuse 
or of raising steam. 


CURRENT SPECIFICATIONS. 


XV.—MANOHESTEB TRAMWAY EQUIPMENT. 


BUMMABRY. 
Scope of Tender.—Overhead equipment of three routes of electric 
tramways. 
Total Length of Line.—About 91 miles. 


System.—Overhead double stem, to be wire and 
centre pole um c ы = T 

Specified Date of Completion October 31st, 1900. 

Penalty for Late Completion —£50 ver week. 

наны аз to Payment іо Workmen.—Unsatisfactory. Bee 

w. 

Stipulations as to Removal of Foreman.—Batisfactory. 

Stipulations as to Arbitration.—Gatisfactory. 

Terms of Payment.—80 per cent. on material delivered 
and work done as work proceeds; 10 per cent. siz months after com- 
pletion; 10 per cent. 12 months after completion. 

Date for Receipt of Tenders.—June 90th, 1900. 


Mr. С. Н. Wordingham, M.I.0.E., the well-known city 
electrical N 1 ер prs : 
specification. It is interesting from act thoug 
only 94 miles of track are at present to be converted to 
electric traction, this will be rapidly followed by other routes 
until the whole of the extensive network of tramway lines for 
which the city has long been noted are electrically equipped. 
It is a striking evidence in favour of electric traction that as 
soon as the lines have come into the possession of the 
ne оа Horse (оао fraction: has benn 

upon. | 

Centre pole construction is demanded for about a quarter 
of the route now scheduled for conversion, the greater part 
of the remainder being equi on the span wire system. 

Feeder cables will be under another contract, and 
although provision is to be made in the tender for fitting the 


‘aap arc in position, these will be supplied to the contractor . 
y | | 


Corporation. 

As there are difficulties in the way of definitely determinin 
at the t time the exact system to be adopted at 
points along the ronte, a bill of 5 
and sent to tenderers, so that it will not only be possible to 
directly compare the different offers received, but also to 
adjust the contract sum to suit the actual work done. 

Extra prices are asked for at which the contractor will 
stg and fix aro lamp brackets for either centre or side 


designs as well as samples of fittings are to 
be sent in with tender, to enable the Corporation to rightly 


a the different offers they reoeive, and & number of 
Segen aa will bo made with the inating materi 
to be employed. The insulation resistance of the line, 
com 


үа must be such that it passes the following 
The insulation resistance of the up and down trolley lines respec- 
tively shall be tested (а) when the line not under test is insulated ; 
0 т the line not under test is connected to the earth. The insu- 
resistance shall, in case (a), be not less than 20,000 ohms, 
divided by the number of miles of trolley line included in the test, 
and in case, (ö), not less than 10,000 ohms, divided by the number of 
miles of line included in the test. In both cases the measure- 
te uaa tet b 
on for one ve a 
giving not less than 500 volts. 


, The trolley wire is to be double throughout, and of 0'4 
ch diameter, the line being suitable for use in conjunction 


t литр trolley. 
of completion бош йүү short, and їп 


m 
FE 


view of the heavy penalty, the following clause seems to be 
unnecessarily severe :— | 
will afford to the contractor all reasonable facili- 


The Oorporation 

ties for the convenient execution of the works, so far as shall in the 

opinion of the engineer be consistent with the due ps 
bat 


generation the 

and the Corporation shall not be held responsible for any delay, incon- 

expense the contractor may incur because or on 

account of the necessities of the process of generation of electrical energy. 

It is quite right that due regard should be paid to the 

рае of non-interference with the continuity of electric 

supply to the city, but disoreti atte be pes Бе 

engineer to grant some compe extension or 
any undue delay thus caused. 

Sunday work is strictly prohibited, except with the express 
sanction of the on. 


i sal dealing with a contract : jd weeks we 
ound it necessary to attention actory 
labour conditions included in the and we 


and employé, is due to the upon these of 
representatives of the so-called 1вһопг parties, who think 


рее 

һе воле совре 3 in this сны me to ер. 
letting t of standard 0 Ө 
те int them in ere that our radars may odze foe В 


атар eae 5 Шш =a attendant 
penal use one o rms from whom he purchases 
material infringes one of the following regulations as 
regards piecework or rates of wages :— 
The contractor shall execute the works by his own workmen, work- 
or 


) of Aimy эин TY Me MAUI о осо о 
нні рису where the written consent of the ? s 
rite to that mode of payment), shall be deemed a sub-letting of portion 
0 contract. 


Clause 30 referring to rates of wages, reads :— 
declares that the contractor now pays, and the cow 
the exscutors, 
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tion of such Council, absolutely to determine the contract, which deter- 
mination shall take effectfrom and after the date of such confirmation 
or such resoluti n of the said Council; provided always that such 
deter mination shall be without prejudice to all claims either of the con- 
tractor or the Corporation for, or in respect of, werk executed, or 
materials supplied and accepted, or matters ari ing prior to such 
determination, bat such determination shall not entitle the contractor to 
make any claim against the Corporation for damages or otherwise in 
respect thereof, or of any loss or expense which may accrue to the con- 
tractor in consequence thereof ; provided also that nothing in this clause 
contained shall be deemed to authorise or entitle the contractor to 
assign or sublet the contract, or any part of it. 


THE 3,000-VOLT THREE-PHASE RAILWAY 
AT COLICO, ITALY. 


Br E. K. SOOTT. 


Frox an electrical novelty point of view, probably the most 
interesting exhibit at the Paris Exhibition will b> the plans, 
details of the electric cars, &o., for the 65 miles of electric 
railway which the Adriatic Railway Company are laying 
down at Oolico, Italy; the bare conductors from which the 
rag draw their energy being worked at a preasure of 8,000 
volta. 

The objects to be exhibited include details of the line 
equipment, models of a transformer sub-station and a parlour 
motor carriage of 800 H P. besides switches and other 
details. These will be exhibited in a pavilion which is being 
specially built by the Adriatic Railway Company, and which 
will be ready by the end of July. The line itself will not 
be ready for use before the end of 1901, but Messrs. Ganz 
and Oo. erected some six months ago, an experimental line 
of 1:6 kilometre at Buda-Pesth on which all the details are 
being carefully worked out. 

The lines being converted are those of LoooO-OColico, 
Colico-Sondrio, and Oolico-Chiavenns, which are at present 
worked by steam. 

The necessary power will be derived from a 98-foot fall on 
the River Adda; the head race is three miles long, and 
at the power station at Morbegno (10 miles from Colico) 
10,000 H.P. will be available. It is pro to erect three 
units of 2,000 H.P. each, consisting of turbines and Ganz 
three-phase alternators, generating current at a pressure of 
20,000 volts and 15 periods per second. ped 
At intervals of about 64 miles there will be 10 transform- 
ing stations, reducing the pressure to 3,000 volts on the 
trolley wires, which are 8 mm. in diameter. Both the 
primary and secondary lines are on the same poles, except in 
the tunnels where the lines are fixed to the roof. The two 
overhead wires are 8 feet apart and the rails form the third 
conductor. The passenger motor cars are to have four 
motors, each 150 н.р. Two motors only will be in circuit 
at the maximum в of 88 miles an hour, the other two 
being thrown into circuit, when the train of 65 tons weight 
ascends gradients of above 1 in 100 at 19 miles per hour. 
When the four motors are in use two of them take current 
not from the trolleys but from the other two motors; in 
this way it is said that the speed is reduoed to one half 
without loss of energy. 'There are to be five passenger 
trains and two freight trains, the freight trains being run at 
about half the above пресса and baving a maximum capacity 
of 200 tons, they are hauled by a 600 x Р. locomotive. 
. The whole of the line is divided into single parte, each of 
which is supplied with current from the sub-station next 
beyond it, this being done to ensure greater safety in working. 
When one block signal indicates stop, the next part of 
the line is not supplied with current, and in case of interrap- 
tion of current the Westinghouse brake comes on auto- 
matically, an important feature, on a line with steep grades. 

This line is of international im nce, because the 
Adriatic Railway Company is one of the two largest railway 
concerns in Italy, controlling as it does the whole of the 
railway network down the eastern portion of the kingdom. 
The decision to undertake the work is the direct result of 
the successful operation of a short length of electric railway 
from Milan to Monza, and it is further interesting to note 


that the compgny are so pleased with the way things are 
shaping, that they already contemplate equipping electrically 


the Bologna Firenze line, which is several hundred miles 
long, and crosses the highest points of the Appenine range 
of mountains. a 


gineers, | 
ments closely, for as was the case with the Tivoli Rome 
transmission, it is again falling te Italy to give the engineer- 
ing world a lead. . 


CYLINDER CONDENSATION. 


Ir is a strange thing that the interaction of the metal of a 
steam engine oylinder, and of the working steam, has 
received so little attention from en though it must have 
been recognised by Watt when he wrote the words “ keep the 
T as bot as the steam that enters it,” this being he 
o 


engine. These jackets are 
у Кеш, and their 

described as resembling the robbing of Peter to pay P 
But this is hardly a oorrect view to take of the action that 
000078. 

. If steam were a non-condensable gas the above view would 
be correct. In such a case, however, the jacket would not 
be needed. Steam is a readily condensable gas, and for 
practical purposes may be considered as containing two 
Separate quantities of heat: (a) that neoessary to raise the 
temperature of the water to the point of ebullition ; (5) that 
necessary to convert this heated water into steam without 
change of temperature. This second quantity of heat 
is usually termed the latent heat. Its 5 from 
steam reduces the steam to water without reduction of tem- 
perature. Its addition to water rr does the kinetic 


The inside surface is cooler, because it is not always ex- 
posed to steam of full pressure. For half the time it is 
exposed to the exhaust temperature, and rarely is it exposed for 
„тоге than a quarter of the time to full boiler temperature. 
If heat thus travels from the jacket to the inside of the 
cylinder, this heat must come from somewhere. It comes 
from the latent heat of the steam in the jacket, and by 
this abstraction the steam is reduced to water. Here comes 
in the important point to be observed, neglect of which ba: 
led to such erroneous conceptions of jacket action. The 
jacket is maintained at boiler pressure and temperature 
because it is at the boiler side of the engine valve, and with 
sufficiently large steam pipes is kept fully supplied. We 
have thus arrived at the fact that in preventing some of the 
condensation in the cylinder, other condensation has been 
made to take in the jacket, where, then, does the 
economy come in? It comes in at the fact that the water 
formed in the jacket may to a sarge extent be drained out of 
that jacket as water. If the cylinder is above the boiler, the 
water will flow back to the boiler by gravity, returning to 
the boiler all but the latent heat that has gone in keeping 
the cylinder warm, or, , in warming it ready to receive 
its next charge of steam. Condensation has been trans- 
ferred from a vessel in which the pressure varies through 
wide limita every stroke to one.in which pressure is constanh 
It is in the oscillation of pressure, and, therefore, of tem- 
perature that water is enabled to play ita part as а wastefal 
agent in the cylinder. 

Daring the exhaust stroke the contents of a cylinder fall 
to exhaust pressure. Any water present in the cylinder 
begins to evaporate as soon as the cut-off valve closes, and 
the pressure falls lower and lower. Steam is given off in 
such volume that the terminal үш in the a brea 
always higher than the hyparbolic curve. It onght to b 
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lower, and it would be lower in a oylinder that neither 
absorbed heat from nor gave out heat to the working fluid. 

The steam thus given off absorbs its latent heat from the 
cylinder walls, and se long as any water is still оре, 
it will continue to evaporate until the metal of the cylinder is 
reduced to the temperature corresponding to the exhaust 
pressure. The more slow the rotative speed of the engine 
the will be the perfection of this re-evaporation, and 
the deeper into the oylinder wall will extend the cooling 
effect. Similarly will the time of action of the jacket be 
increased. Whence follows the general experience that 
jackets are more efficient on slow speed engines than on those 
of rapid rotation. 

It equally follows that if by any means the cylinder could 
be maintained throughout as hot as the boiler, there would 
never be any water condensed on ita interior surfaces, and 
there could be no re-evaporation, for there would be 
nothing to re-evaporate, and there would be very 
little. cooling of the oylinder during exhaust. In the 
thoroughfare jacket, water has been kept out of the cylinder, 
and by so much is there less re-evaporation to perform, and 
eoonomy results. It is possible to imagine instances where 
even well-designed jackets are wasteful. This might be the 
case where the steam entered the cylinder very wet, and 
there was a large mass of water re-evaporated during exhaust, 
but with fairly dry steam a jacket cannot be conceived to be 
capable of causing loss if well designed and drained. 
The Corliss valve obtained a high reputation as an economical 
valve, and gave a huge fillip to sharply acting cut-off motions, 
because its real action was not at all realised. Placed 


opposite the exhaust port in horizontal engines all water 


entering the cylinder with the steam was shot direotly 
across the cylinder into the exhaust port. No doubt 
some of it was eva during expansion, but it absorbed 
no heat from the cylinder’ walls, and when the exhaust valve 
was opened, the water it supported was hurried away at 
once. The Corliss valve was successful as a cylinder drier, 
n as a Жер Ме hat, or 

t is perfectly obvious that, except for such differences as 
may be Lari dE by the clearance volumes, all steam engineg 
working at equal pressures and expansion would be equally 
efficient if they had oylinders possessed of that impossible 
quality den by the term adiabatic. This being so, it is 
equally obvious that the relative efficiency or economy of 
steam engines working at the same pressure and expansion 
ratios must be entirely governed by the factors that control 
the interaction of the steam and the cylinder walls. Given 
dry steam throughout the stroke, there could not possibly 
be any re-evaporation, and the calculation of efficiency would 
follow on the lines set down by Rankine. In practice, the 
efficiency obtained depends upon those factors that deter- 
mine how much water there shall be in the cylinder. These 
factors are, in the main, four in number. They are the 
ratio of expansion; the ratio of the internal surfaces to the 
weight of eteam contained by them ; the quality of such sur- 
faces ; the rapidity of movement or reciprocation. The ratio 


of expansion is, of course, closely connected with the ratio of 


the internal surfaces. : 

The immediate effect of preventing cylinder condensation, 
and at the same time not varying the cut-off, is to reduce 
the power of the engine. This has probably led some 
observers to doubt the value of devices for preventing con- 
densation. But the reason is not far to seek. Ву prevent- 
ing the condensation а much less weight of steam is admitted 
to the cylinder up to cut-off point. In each case the cylinder 
is full of steam to the same point, but in one case there is a 
large quantity of hot water, and in the other little or none. 
The water evaporates as expansion progresses, and fattens 
up the diagram, but it is a wasteful means of producing 
steam. With dry steam in order to get equal power the cut- 
off must be a trifle extended, so as to admit the necessary 
amount of steam to give the requisite diagram area. Bat 
even then the steam really admitted is less in weight than 
When the steam was wet. In this latter case, probably 
one-third of it condensed during admission. More steam 
realy entered but did not make itself felt; it did not 
Appear on the indicator diagram at cut-off. More was thus 
Visible just before the exhaust opened, and a measurement 
of the discharge from the surface condenser would show 
even a greater increase. 

The apparent anomalies in steam engine practice all arise 


from the causes which lead to the phenomenon of condensa- 
tion, and would all be explicable did we know the true facts 
as to these causes. | 


FREE WIRING. 


Вт Е. E. HOADLEY, A. M. I. E. B., City Electrical Engineer, 
Worcester. 


In а great many places in England there are stations that 
have been in operation for five or six years, and are now 
getting into that condition in which their maximum load or 
their lamp connection does not increase so quickly as it did 
in the first two or three years of their existence; in other 
words, the chief public buildings, business premises, hotels, 
and those private honses whose occupiers can well afford to 
pay for their installations are already taking a supply, and 
some inducement is n in order to get the smaller 
shopkeepers and the occupiers of the smaller houses to use 
electricity. | 

The chief obstacle to its use by this class of people is 
undoubtedly the large amonnt of money which must be 
spent to cover the first cost of wiring and fitting up their 
premises, premises of which in many cases they are only 
quarterly tenants. 

That it was desirable to assist this class of consumer was 
recognised some few years ago, and for this purpose (among 
others) the National Free Wiring Oompany was formed. 
This company has started operations in a great many towns 
in this country, and by its efforts a very large number of 
consumers have been connected to the mains by the various 
companies and municipalities; consumers who in all 
probability would not otherwise have become users of 
electricity. | 

Неге, in Worcester, the Free Wiring Company started in 
1898, but owing to various causes has not met with as mach 
success as elsewhere. In 1898 only 18 consumers were 
obtained by the company, in 1899, 17, and this year, down 
to the present date, when the company's connection with 
Worcester ceased, nine. | 

These results can only be looked upon as disappointing; 
investigation and inquiry from consumers have elicited the 
following as the probable causes:— The business was 
worked in conjunction with another town, in which the 
supply was just being started, and where customers were 
plentiful; for this reason business in Worcester did not 
receive that amount of push which was necessary if many 
consumers were to be obtained. 

Consumers complain that the clauses in the agreement 
relating to purchase of the installation are unnecessarily 
harsh, and the extra charge of 1d. per unit on all eleo- 
tricity consumed is practically an addition of 25 per oent. to 
their electricity bills, and in the case of publicans is even 
more, being very nearly 80 per cent. . | 

Last autumn the Free Wiring Company gave the Corpora- 
tion notice that, in order to make things pay in Worcester, 
they would be unable to wire bedrooms, &c., on the free 
үш system, and could only wire them if they were paid 
cash for such lights, and asked to be allowed to amend their 
agreement to effect. To this the Corporation would 
pot agree, as the larger proportion of the free-wired con- 
gumers were drawn from the occupiers of private houses, and 
the system would not be of much benefit to these unless a 
man could have his bedrooms wired. To this action of the 
Corporation the Free Wiring Company replied by giving the 
n six months’ notice to terminate their agreement. 

At this stage, as I was convinced of the benefit of helping 
a consumer to wire his premises, I induced my Committee 
to go in for a scheme of free wiring for themselves. A scheme 
was prepared by the town clerk and myself, approved by the 
Council, and as great doubt was expressed as to whether the 
Local Government Board would grant a loan for such a 
purpose, a letter was written to the Local Government Board 
asking if they would entertain an application for a loan for 
free wiring. oard replied that they were prepared to 
consider such an application, bat if they did grant a loan it 
would have to be repaid in 10 years. 
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After this reply, application is now being made for a loan 
of £1,000 for free wiring in the city of Worcester. 

In our scheme the points that were kept in 
view were:—(1) To make it as cheap and ve 
as possible to the consumer; (2) to allow the consumer to 
pay for the installation in almost any way that suited him 

; (8) not to interfere in any way with the trade of the 
local contractors, but to further the putting in of good work 
and well designed aooessories; (4) in cases where the con- 
sumer only hires the installation, to о him a rent calou- 
lated at a certain sum per ашр installed, and not to add a 
certain sum to his electricity bill for every unit of 1 
consumed. That there is a good deal to be said for 
against each method I am well aware, but an ience of 
both methods has led me to believe that the c per 
эр inatalled ia the better way. | 
һе chief objection to this is that it is possible that a 

tradesman may only instal lampe in his window or shop, 
where he uses them bat a very little time per day, and may 
not instal them in dark &c., where he will use them 
many hours per day. This objection, however, will, in some 
measure, be overcome, as installation will be planned, 
&о., by an official of the Corporation Electricity Department, 
who will advise the consumer how to use his lamps to the 
best advantage. 

By the other method the best customers of the electricity 
works are penalised most, and many people who would be 
profitable consumers from the works point of view, i. s., 
would use a large number of units per lamp installed, are 
deterred from having their ises wired. 

In conclusion, I should lix 8 to GER D thanks to the 
Town Olerk of Worcester (Samuel thall, Esq.), and to 
Мт. С. D. Taite, electrical engineer to the Southport Cor- 
рш for their kindness and help in the preparation of 

Scheme. 


BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 


М№Мовтн MmrROoPOLITAM ELEOTRIO Pow BILL. 


Mr. Н. A. Brown presided over a Select Committee of the House 
of Commons to consider the Bill of the North Metropolitan Electric 


Power Bupply Oompany. The Oommittee met first on May 24th and 
on subsequent days Mr. Littler, QO., a d for the 
moters of the measure, and the various local b in the N of 


London, through whose areas the company are asking for 
appeared in opposition to the Bill. The Harrow Hlectrio Lig t and 
r Tarn in qO, ih hisopeuing speech for the promoters, meld 
Е " or prom 
that the company which was the scheme had been formed 
on the principle which bad laid down by successive Parlia- 
mentary Committees that the larger the works supplying a district 
with electricity, and the more varied the demands they had to meet, 
the better it was for the consumer, because the company would be 
able to supply cheaply and аар The district proposed to be 
embraced by the company included the eastern half of the Oounty of 
Middlesex, a considerable portion of the County of Hertford, and a 
small part of Essex. The districts scheduled comprised Enfield, 
Waltham Oross, St. Albans, Friern Barnet, Southgate, Hornsey, Wood 
Green, Hendon, шо. Harrow, and Wembley. In some of those 
districta there were light railways and tramways which were sure 
to be run in the fature by electricity, and the area also contained a 
good many large manufactories which would, no doubt, be to get 
& good supply of electrical energy for power purposes, if it could be 
supplied on advantageous terms. The company, under the Bill, 
sought power only to deal with those people and authorities who had 
Parliamentary authority to sell electricity. The company world sell 
to them wholesale, and they would sell to the consumers. The only 
compulsory powers which the promoters asked for was pre 
to open up the streets and roads for the purpose o 
down their mains. I¢ would be within the power of the 
authorities to dictate absolutely to the compan routes which the 
mains should take, and if фер уау they could bresk up tho streets 
and ley the cables, charging the cost to the company. In conclusion, 
Mr. Littler said that the scheme was in no way of a speculative 
character, but that it would be of the greatest possible advantage to 
the localities affected in supplying at a cheap rate electricity both for 
lighting srd power purposes. 
Mr. S. Z. DE FERRANTI gave evidence at considerable length in 
favour of the Bill. He explained that for manufacturers who only 
required power at certain times of the day, it was far more econo- 
mical to take their supply from a company which had various loads 
than to establish generating stations of theirown. He antici- 
ted that a number of tramway and light railway companies would 
d it advantageous to obtain their power from them. If that 
nticipation proved correct, the company would be able to supply 
ower for lighting on very cheap terms, because they woald have a 


aeui y кы esee. pude the шуы оло in the evening, 
would be in & position to supply power 
ipie price, who, in their turn, would be 


su large or small manufacturers at a much 
ply e ive As Mr. Littler 


mum demand at 6,000 Kw., thus allowing 2,000 Kw. for reserve. 
estimated units generated would bs 15,300,000, and the estimated 
units sold 13,000,000. 

What is the estimated cost of the plant? £59,800 will be the c 
of the plant necessary to transform the steam power into electrial 
energy. In addit there is £80,000, the cost of 
generators; £16,000 for the switch gear, and £40,000 for lands aad 

brought up the total to £195,000. The mains and 
formers would cost another £355,000, to which be 
£34,000 as the expenses incidental to the promotion of the 
ees, &с.), which made a 
000. The works’ cost wo be £22,000. 
ture for generation and distribution would be £52,000 
1d. unit. 
hat is the price you propose to supply at 7?—Three-halfpence pe 
unit, which we consider a very tempting price. On the assumpum 
that we dispose of 13,000,000 units per 
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an риу о a district being cat off thesupply. Each of the 
cables would 
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as those of the promoters of the Darbam ВШ. Of course, thar 
pome was modifed by the different circumstances of the 
Mr. пш совага ib evidence on behalf of the Les 
vancy Board in favour of the Bill, and said that 

of great benefit in developing the business of the 
likely to attract manufacturers to build faotories 


river. 

Mr. J. W. Swan, F. B. B., the next witness, was examined 
feasibility of the scheme, and gave it as 
could be transmitted with perfect safety as proposed 


over large areas electrical e 
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more economical arrangement to sanction such a scheme 
present promoters omen for, исл ч a number of ма 
generating stations for supplyin OWD areas. — 


Mr. J. В. BAwonTH gave evidence, and said 
distributing the electeicity from в central generating station ore 
large areas was re' 
would be able to su 
bought their bulk supply from a large company than if they ends 


generating stations of their own. 
The Committee adjourned until June 19th. 


LEGAL. 


- 


Свомртон & Co. (re тни HinmorBicaL Power ByNDICATÉ 
LIMITED). 


Im the Queen's Bench Division on Thursdsy last week, before 
Justice Wright and а special jury, the case of Crompton & Oo. (re 
Electrical Power Syndicate, Limited), came on for heering. 
Bray, Q.O., and Mr. Mellor were counsel for the compas? 
and Mr. Terrell, Q.O., and Mr. Dunham for the defence. 7 

Mr. Bray said the plaintiffs, Messrs. Orompton & Cu. wer?” е. 
known electrical manufacturing company, having large 
Ohelmeford, and offices in London. The defendants, the Electrics! 
Power Syndicate, was at present in liquidation, but the jury и 
think it was insolvent, for the shareholders bad had all their nell 
returned, with a dividend ‘of 100 per cent., and there 14 250 
which would be sufficient to pay a further dividend of some 


23 


cent. It was а company that bad done its work, «X 

being wound up because it had done its work, and are 
claimed to have a title to some of its assets. — Озар 
and Oo. claimed that having rendered large services 0 
promotion, and after the promotion of the syndicate — 
was an t made by which laintiffs and other % len 
which had rendered similar services should are pi 
to be contractors to the syndicate for such electrical DIE у, 


machinery as they would in the ordinary course require. 


r , ж oaro у. 
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been refased these contracts, the syndicate had repudiated all 
liability, and plaintiffs asked for damages, which would represent the 
profits they would have made on their share of the contracts. 
Alternatively, they said that if there was no such agreement, they 
were entitled to be paid for services rendered. In 1896 a Mr. Adden- 
brooke, an electrical engineer of Wolverhampton, was proposing a 
scheme for having a central station in Staffordshire to supply elec- 
trical power to towns near Birmingham where there were many 
manufacturers needing it for their works. Asthe jury would be aware, 
there was between стала and Wolverbampton an extensive 
and an 


Crompton was 
not able to be present at the trial, counsel explained, because 
he was away in South Africa with the Volunteer Royal Engineers 
Oorps. However, Mr. Orompton and Mr. Addenbrooke had 


It was estimated that the 
total work to be done by these firms would amount to about £150,000, 
of which each was to receive as nearly as ble an equal share. 
Oa Beptember 10th a minute was lacing on record the 

ment made with the three firms, and it was also understood 
that they were to be the contractors for a new company to be formed. 
It was also provided that any disputes that might occur should be 
settled by arbitration, and that if the syndicate desired at any time 
to dispose of its rights, the contractors should receive one- 
tenth of the amount received. Then it sppeamd that the 
Midland Electric supply Oorporation was formed by the syndicate 
to work the provisional order, and it was agreed that if the Corpora- 
tion took over the conoern the syndicate was to pay to the contractors 
15 per cont. of the money actually paid to it. After that another 
dynamo firm came in, and there were negotiations and other arrange- 
ments come to under which the plaintiffs should have received some 
£3,500 for their services. The fact, however, was that the syndicate 
sold to the third company without making any provision for Mesars. 
Crompton. А good deal of correspondence ensued (which counsel 
read), and plaintiffs’ claim was that they were entitled to at least one 
third of the profit on the contracts for the machinery and plant for 
ae out the scheme. There were minntes in the books of the 

cate——— 


зу i | 

Mr. TERRELL: We admit there is a minute in a book, but that does 
not amount to a contract. 

Mr, Bray said the defendant syndicate, after consulting with 
Mesers. Ocompton who advised them as to a scheme, agreed to sell 
allthe issued sbares to the Midland Electric Sapply Oorporation 
through a Mr. Wynn, the nominal purchaser, for £16,000 without 
making any provision for Messrs. Orompton, and then they pro- 
ceeded to divida the money, giving £4,000 to the directors. 

His Lon pen: What have we to do with that? 

А Mr. Bray said it showed that they provided for themselves 
rst, 

His ГоврвніР: Why should they not? If evidence is tendered on 
that point, I shall be obliged to exclude it. Did the Midland Oor- 
poration construct their works ? | 

Mr. Brar: They have not done so yet. They have asked us to 
tender, and we did, but they did not give it to us, and they have not 
given it to anybody else. 

Es TmnmRELL: Because your tender was £20,000 above anybody 
'8. . А 


. Mr. MELLON then read the affidavit of Mr. Orompton, head of the 
plaintiffe' firm. 


Mr. Justice Watcut said it appeared that there had been 
members of three firms, Messrs. Orompton, Mesers. Parker, and 
Messrs. Oallender, who made themselves directors of the syndicate, 
and made a contract that they should each have a third of the work 


and profits. 16 seemed to that Mr. Orompton had not done 
more than look after his own interests. He asked Mr. Terrell what 
his points were. 


. Mr. TERRELL said he would submit, first of all, that there was no 
foundation for the action in law. The contract alleged against him 
was a verbal agreement made by a Mr. Albright, on behalf of 
Oromptons’, before the syndicate which was sought to be charged 
with that contract was registered, and it was a contract that was out- 
side the powers of the memorandam of association, and so could not 
be adopted after. It was not a contract to do work, but a reward 
for certain services rendered to the promoters by entering into a con- 
tract to make another contract if called u todo so. It was, in 
fact, a contract to give them an option. It was ulira vires of the 
memorandum of association, and they had no right to make such a 
contract. Resolutions passed by a meeting of directors did not make 
а contract. i 

Mr. Rasvzs, general manager for Messrs. Orompton, gave evidence 
of the fact that Mr. Albright, a director, had reported to the board 
that he had put the contract with the syndicate in order. 

es Не Toal aof may M SMS шон Aiat Hap- 
pened, nor could he find anything in А 

Mr. Bray, in reply to a remark of Mr. TuT s, said that every- 
робу appeared to have had money except his clients. Mr. Callender 


Mr. TaRRELL said he had not. 
Mr. Bnar said the directors had voted to themselves £4,000. 


inter- | 


Mr. TERRELL seid that was 1 untrue. He, of course, made 
по aconsation against his learned friend. 

After some remarks from bis Гововнр, counsel on both sides had 
a consultation, and as a result announced that terms had been 
atrived at under which the defendants were to pay plaintiffs £750 
without costs. 

His LonpenrzP: I have no reason to question the propriety of that. 


The case was then withdrawn from the jury on the terms stated. 


METAL MARKET.—Fluctuations in May 
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TELEGRAPH FETES АТ THE PARIS 
EXHIBITION. 


One of the decisions of the Volta Centenary Congress of 
Telegraphiste, held in June last, was to gather the delegates 
together again at a reunion in Paris to be held during the 
Exhibition period. The arrangemente are now practically 
complete, and we are able to give the first English notice of 
the details of the me. The celebrations are to 
extend from August 19th to August 26th, the period 
coinciding with the International Oongress of Electricians. 
A strong committee has been formed, composed as follows :— 


COMITÉ D'ORGANIBATION DES FETES. 
Courrg D'HONNEUR. 
Monsieur le Ministre du Commerce, de l'Industrie, des 
Presidents Postes et des Té'ézraphes (M. Millerand). 
Monsieur le Sous-Secrétaire d'Etat des Postes et des 
Télégraphes (M. Mougeot). 
M.M. Lavy, Ohef du Cabinet du Ministre. 

н Оле], Chef du Oabinet du Sous-Becrétaire d'Etat. 
б Directeur da la Caisse Nationale d'Epargne. 
" Bordelongue, Directeur de l'Exploitation Electrique. 
„ Barbarat, Directeur du Matériel et de la Construction. 


„ Blanqué, Directeur de la Comptabilité. 
„ ds Laboulaye, laspecteur-Général des Postes and des Té!é- 


graphes. 
н DAtoq, do. do. 
„ Wünschendorff, do. do. 
» Perrin, do. do. 
n Vasbsnder, do. do. 
» Willot, — do. do. 


Comrrs D ORGANISATION. 


President.— Mr. Ansault, Directeur de l'Exploitation Postale. 
watt a des Postes and des Té'ézraphes 
8 ne. 
Vice- Presidents? ar Fronin, Directeur des Bervices Electriques de la 
Région de Paris. 
Membres. 


M.M. Joyeux, Receveur Principal des Postes de la Seine. 
" e Ohef du Bureau de la Oorrespondence postale 


ternationale. 
„  BStonllig, Obef de Bureau á la Caisse nationale d'E 
„ Blondiot, des Postes & des Té'ézraphes de la 


Marne. 
» de Irma Direeteur des Beaux. Ambts. de la Ligne 
a 8. 


о Meyrat, Inspecteur des Postes des Té:égraphes de la Seine. 

n Vivier, Inspecteur des Beaux Ambts. de la Ligne du Nord. 

» Rabuteau, Receveur ppal. des Postes des Télégraphes i 
Bordeaux. 

» Serres, Roceveur dos Bureaux de l'Exposition. 

„ Ріеггё, Ohef du Poste Central télégraphique de Paris. 

„ Bins, Ohef du Bureau de la Correspondance télógraphique 


internationale. 
б ри Directeur des Postes and des Té'ézraphes de Seine 


arne. 
" TUN Directeur dea Postes & des T6 ógraphes de Beine 
and Oise. 
„  Babourain, Inspecteur des Postes & des Té ézraphes (Scas. 
électriques). 
„  Oonstant, Raser. ppal. des Postes & des Té ógzraphes à Mar- 


Heugas, Recr. ppal. des Postes & des Télégraphes à Lille. 
„ Obarvin, Ohef du Barean Central té dphonique de Gaten- 


, Amiot, Cis. ppal au Bureau té'ógraphique du Mtere. de 
l'Intérieur. 


Secrétaire Général—M. Vidal de Lirac, Chef du Service Intérieur. 


T:ésorier—M. Ecarnot, Commis. principal des Postes et des Télé- 


graphes au Beau. té ógr. de la Bourse. 
( М.М. Bezinson, Rédacteur au ler bureau du Per- 


80 
ótaires „ Dubois, Rédacteur au ler bureau de l'Exploita- 
me | | а — Comms rincipal au poste {é!égraphi 
raux, Oommis. ап !égraphi- 
” dus P grap 
An executive committee has been selected, and is oom- 
posed as follows :— 


President.—M. Frouin, directeur des services electriques. 

Members.—M M. Stoullig, Vivier, Vidal de Lirac, Amiot, 
Шш: te and Ecarnot. 

he programme is as follows :— 

1. Reception of foreign and French delegates at the 
Ministry of Commerce by the Organising Committee. | 

2. Visits of the ears to the Exhibition, and the larger 
establishments of the administration. 

8. Ball at the Ministry of Commerce given by the Under- 
Becretary:of State (M. Mougeot). 


4. Journey to Versailles and lunch. 

5. Special performance at one of the subsidised theatres. 

6. * Good-bye " banquet at the Exhibition. 

It is aleo expected that a further féte will take place at 
the Hotel de Ville, and arrangements are now being made 
with the Prefect of the Seine with this object. Facilities 
will be accorded to delegates for travelling and admission to 
the Exhibition and other places in Paris. 

The uis of Londonderry has granted permission to 
Messrs, О, H. Garland and O. E. Hall to be present at this 
reunion to represent the English telegraphists. The annual 
conference of the Postal Telegraph Clerke’ Association, held 
at Newcastle-on-T'yne in March last, elected them as their 
representatives, and the Postmacter-General bas now given 
them permission to carry out the duties of their position. 


CORRESPONDENCE. 


Electric Launches on the Thames. 


senger service on the Thames, for one of the groups of 
financiers who now see an opportunity of жора iS 
fitable business by running a continuous service of ort- 
able boats all the year round at short intervals, similar toa 
first-class tramway service. | 

I must, however, take some credit to myself for 
awakening the interest of the Daily Maw and the general 

blic, as I wrote a letter to the above journal eome time 

fore your issue of May 11th, and demonstrated the advan- 


tages o 


have been built on the “ Callow- 
Eck” or * Vril” system, Mr. Cecil Callow and myself have 
both been agreeably surprised at the very economical and 
satisfactory resulta obteined with the storage batteries ; we 
are able to gauge to a great nicety the mileage of the boat 
and the maintenance сові of the batteries, and can fairly æy 
that there are now no unsolved problems in electric bost 
construction, 


grou 
lifted in or out; or else if suitable, and this is generally so in 
ferries, by coupling the boat to a constant potential supply by 
charging cables at each stoppage. 

Justus Eck. 


Ohiswick, June 2nd, 1900. 


The Protection of Insulated Wire. 


Mr. 8 F. Walker's artiole, and Mr 
ydney 55 


firms would all insist (some do) on asking their olients to 


— 
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employ a consulting engineer to advise and inspect, it would 
be better for everybody. Apart from the fact that the work 
would be done in a better manner, it would not be necessar 
to crawl under so far in order to disconnect plugs, to wal 
чием in the dark, or to get out of bed to turn on the light. 

o man thinks of adding a wing to his house without 
employing an architect, nor does he have new drainage 
installed without getting the advice of a sanitary engineer. 
To be “advised” by a wiring firm’s foreman is to court 
careless work and inefficient application of the advantages 
of the electric light to the house which has to be wired. 


Y. Zingler. 
London, June 5th, 1900. 


INDISPENSABLE ACCESSORIES OF ELEC- 
TRIO TRACTION. 


By HENRY E. P. COTTRELL, A. M. I. O. E. 


(Continued from page 908.) 


IN the higher rated instrumenta, an auxiliary break is 
rovided in addition to the final carbon break. These 
inetruments, classed in accordance with their rating and 
type, are given in the following table :— 

In the extre standard switchboard types which are designed 
for circuits of the very largest capacity, the currents are 
carried through laminated contacts in series with the 
actuating coil of the instrument. The main break is 
between the laminated contacts, and is followed almost 
simultaneously by the auxiliary break which is in shunt 
with the main contacta, and is itself protected by a final 
carbon break of ample capacity, and the proportio 


ns are 
such “that these instruments can be closed with no greater 


effort than that required to olose an instrument carang 50 
amperes only. A special type of circuit breaker is also con- 
stracted with double pole and double coil which opens both 
aides of a circait when overload occurs in either ; these are 
rated from 80.to 600 amperes with minima of 60 to 450 and 
maxima of 120 to 900 respectively. Where the voltage 
release is provided the coil belonging to this is placed in 
shunt between the two poles of the circuit, and the under- 
load release is arranged to open automatically when the 
carrent drops to zero,and is used when storage batteries 
are worked in series with the generators. Single-pole 
circuit breakers are also made for alternating currents of 
1,100 volta to 5,000 volta with a rating of 5 to 200 amperes 
and over, so that these instruments cover the whole possible 
field of circuit breaker practice. 

The I. T. E. circuit breakers act very fairly well as lightning 
arreaters, the heavy coil acting as a choke, but it is far safer 
to add a special lightning arrester to each switchboard, and 
no other type comes anywhere near the sensitive type of fuse 
known as the “ Ajax” lightning arrester previously described 
in connection with car accessories, and this should be con- 
sidered as an indispensable accessory of every switchboard. 
In stations situated where there is a liability to heavy thunder- 
storms, it is often necessary to protect a switchboard by as 
many as three banks of lightning arresters, In such a case 
two are placed on the trolley side of each feeder circuit and 
one on the trolley side of each generator. One set is 
generally of the well-known water-tank pattern and the other 
two of the“ Ajax type. B 

For eleotrio traotion p all switches have to be of 
the knife-edge quick-b type, with single, double, 
or triple-poles, and single and double-throw, according to the 

service to which they are adapted. They are fastened 

the circuit breakers to the switchboards by either top 

or back connections, and they are all fixed on enamelled 
slate or marble bases of various dimensions. Many designs 
are in use varying to an indefinite extent in minor details, 
bat all substanti то ваше іп principle, the copper knife 
edges being held back by very powerful springs, and the 
actual contact not being broken between the knife edges but 
between а arrangements of ооррег springs and carbon 
rods which are easily replaceable at any time if burned 
through. All switches for heavy currents are protected by 


TABLE оғ I.T.E. CIRCUIT BREAKERS, 
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safety fuses or cut-outs which prevent currents with pressures 
exceeding certain designed limits from passing through 
the switches and injuring or destroying the contacts. 
The “ Anderson” double-pole double-throw knife switch is 
made in ratings from 35 to 8,000 amperes ; similar switches 
are made with single and triple-poles, single and double- 
throws. The Hancock” quick-breaking switch (triple- 
pole) is made for smaller range of rating (25 to 500). 


Р1в.100.—1.Т.Е. О:всоттВвнлкав. Fra. 101.—L.T.H. Omourr Вввлкив. 
ALTERNATING Соввант D.P., STANDARD BwrroHBOARD, DOUBLE- 
DouoBLE Ооп, 300 Amps. 600 V. POLE. „3.000 Amps. 250 V. 


Тһе Ajax” switches have even a greater range than 
the Anderson make, as 10-pole switches of this type with 
a rating of 7,000 amperes at 500 volta (= 4,600 E. H. p.) 
weighing over 400 lbe., having been constructed. Single-pole . 
switches of this type have usually a rating of from 35 to 
3,000 amperes, double-pole, of from 85 to 600, and triple-pole 
of from 150 to 500 amperes. АЛАР | 

An approximate rule for calculating the weight of switches 
from the rating is the following :—For single-throw switches 


rating 2 | ‚ n sati Й 
10 ^9 » weight of single-pole switch ia lbs., 10 х5 
= weight of double-pole awitches, and 10 Т = weight 


of triple-pole switches. To obtain the respective weighta of 

_double-throw switches add one-third to each of the above. 
The average cost can also be approximately calculated 
from the rating as follows :—For single, double and triple- 
pole single-throw switches шару the rating by 2, 8 and 4 
respectively, and the result will be the cost in pence, while 
for double-throw switches multiply the rating by 5, 9 and 18 
respectively to obtain the same result.“ 

The measuring and registering instruments mounted on a 
switchboard consist of ammeters, voltmeters and wattmeters, 
or potential, current and work indicators and registers. All 
these instruments are based upon the principle of Depréz 
d’Arsonval’s well-known reflecting galvanometer, and 
chiefly in the arrangements of the scales and the registering 
devioe which is added. The best forms are made go that they 
can be used equally well in direct or alternating current cir- 
cuits. The difficulty in the latter case being involved in the 
elimination of all self-induction and to obtain a direct indi- 
cation of the tquare root of the mean square (effective or 
virtual) potential or current strength. The principle on 
which this difficulty was overcome simply consists in the sub- 
stitution of special forms of non-permanent magnets for per- 
manent ones connected so as to counteract the self-induction in 
one portion by contrary self-induction in another. The 
integration of the repeated and alternating pulse is mechani- 
cally effected by methods which are too well known to require 
description, and registration is also effected by similarly well- 
known devices. 

The ** Weston " model of these instrumenta has been in use 
for several years on both sides of the Atlantic, and is well 
and favourably known. The “ Keystone " model, has, how- 


us dtithe present high cost of copper, this gives results which are 
W. 


ever, been steadily making its way in the favour of electriciam 
and ts many points of difference and 
superiority over the first-mentioned model. Both are whet 
are known as dead-beat instruments. In the Keystone modes 
the dials are illuminated by lamps fixed under a hood so ми 
cast no shadows, and easy to read by; the scales are 
open round the normal working point. Both potential am 
current instruments are calibrated to the same of 
accuracy, and their scales adjusted by standards in th 
laboratory, so that they are equally reliable (which is at 
usually the case); they are not affected by external тарта 
or changes of temperature, all moving parts are on jewelled 
bearings, and they are contained in dust- proof cases, so the 
they are not subject to change or deterioration of my 
kind. Among the various t of these instruments 
for switchboard service -are: Differential instrumenta fe 
indioating the difference of potential between two or ma 
ipia pen! np el or on ps gd set of bus bars; 
уап tor galvanometers for determining re 
in the return circuits are also made of similar type to 
preceding. The voltmeters are made of varions sizes with 
working ranges of from I to 600 volta, and scales divided ia 
Both to 10- volt divisions, while ammeters run from 5 to 10,000 
amperes in size, with scales with divisions of ,',th to 200. 
ampere divisions, and the wattmeters from 300 to 120,00 
watts divided into 2 to 1,000-watt divisione, For alternating 
current circuits milliammeter instruments art also ew 
tructed with corresponding scales. These are such delicate 
and sensitive instruments that it is necessary to take the 


( Fra. 102.—I.T.E. UxDRRTOAD BP. 400 Ames. 550 V. 


Fic. 103.—I.T.B, Втлиравр BwrrOHBOARD B.P. 
80 то 600 Amps. 500 V. 


mean of two readings with the current flowing m opposi? 


directions. This precaution is, however, distinotly preft 
able to the introduction of a mechanical brake юр Д 
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A special instrument, which is often of the greatest use 
as a permanent adjunct to every leakage panel, is a galvano- 
meter and ground detector for constant potential circuits. 
This is designed to indicate the paene of ground on a 
line, and is made for use with both direct and alternatin 
currents. For direct current circuits the scale has a centra 
zero and there are three binding screws, the central screw 
for connection with the ground or return circuit, the other 
two with the positive and tive sides of the line. For 
alternating current cirouita the zero is at the left hand of 
the scale and there are two binding screws, one for con- 
nection with ground, the other with either side of the line. 
Where the voltage of the primary is very high, then the 
оон should be with the secondary of a special trans- 
ormer. i 

The function of the rheostat is to introduce a momentary 


resistance in the circuit with the object of reducing its 


potential to the prescribed working limits whenever from 
some cause the potential is ran up beyond those limits. It 
therefore fulfils in an electrical plant funotions analogous 
to those of a governor in a steam plant; in other words, 
while the first prevents the destruction of the plant through 
being run at speeds for which it was not designed, the other 
nts the destruction of the electrical plant through 

g ruu at pressures for which it was not constructed. 

The conditions which a satisfactory service rheostat should 
one with are the following :— 

1. It 


should dissipate a maximum of heat in a minimum 
time. 
2, It should be fireproof, and no combustible material 


should enter into its construction. 
9. It should be durable, and not subject to deterioration 
from oxidation or electrolysis. . 
4. It should be compact and пшр 
5. It should be unaffected by heat, cold, acids, alkalies, 
ar and other chemicals, 
‚ It should be unaffected by vibration. 


The passage of heavy currents through a resistance must 
necessarily generate great heat, and as the specific resistance 
of a substance varies considerably with its temperatare, the 
problem to be solved in the construction of a satisfactory 
rheostat was to provide adequate means for rapid cooling 
without at the same time in any way impairing the insula- 
tion of the rheostat coils. д к 1 гасу junge of rapid 
cooling it is necessary, in the ; the surface of 
rheostat coils should be made as ыы as possible rela- 
tively to their sectional area. For this reason it is preferable 


while in the latter it remains constant and is independent 
of the dimension of the diameter of the thread; (2) that 
the surface should be, on the one hand, as freely and exten- 
sively as possible in contact with the air, and on the other, 
in ee insulated dich e with a 5 mass of 
metal possessing a very high specifio heat that assist in 
the process of rapidly cooling. The first desideratum is 
арас with by making the ribbon of the coils into 
closely reflexed whorls and attaching it by one edge toa 
heavy crst-iron plate. These plates wi yes он con- 
_tinuously 5 watts per square inch of one ace and a 
10" x 10" plate = 100 square inches will dissipate 500 watts. 
The difficulty was to find a subetance which was а good insu- 
lator for electrical purposes and at the same time not a bad 
conductor of heat. This material was found to be an enamel, 
closely resembling that with which iron culinary utensils are 
coated. Thie, as everyone knows, is not a bad heat conductor, 
but it is not equally well known that it is a most efficient 
insulator for electrical в, and it has the further 
advantage of cementing one conductor to another while 
completely insulating them, and of being absolutely 
moisture „ and practically indestructible. A thin 
wall of this enamel, thinner than that on an ordinary 
kitchen utensil, will completely withstand an alternating 
current of 2,000 volts. e production and application of 
special enamel to electrical accessories to meet the require- 
ments of high and anent insulation, has been due to 
the Ward Leonard Electrical Company, of Bronxville, New 
York, U. S.A. 

Desiderata 2, 3, and 5 are completely complied with, as this 
enamel is wholly unaffected by the temperatures to which it is 


subjected in normal rheostat use, these being not so high as 
that to which it is subjected in the of manufacture ; 
it ia also absolutely non-combustible and non-oxidisable, and 
unaffected by chemicals. 


(To be continued.) 


SOME PROPERTIES OF SUPERHEATED 


STEAM. 
Im a recent paper communicated to the Royal by Prof. 
Osborne Reynolds, some experimental in ons of the thermo- 
d р es of superheated steam are recorded. Regnault’s 


and temperatures in superheated 
steam, wiredrawn from te initial saturated conditions, a simple 
calculation will give the values of the specific heat at constant pres- 
sure of the superheated | 


orifices in . The temperature and pressure of the saturated 
steam is , and the steam drawn upwards to the orifice, and after 
wire drawing, its temperature and pressure are a taken with a 
therm on immersed in the steam. The results obtained 


ded 

ture g in the steam which is ca of being out 

at the same temperature before superheating begins. There are 
many obscure properties in all gases, at and near their 
critical temperatures and hese have been more often 
than риле, and this particular fact emphasises the 

opinions of some that steam at any sompaa of 
saturation, z^, is drier when it has uced superheated 


perfect gaseousness even 
approxi y, and Rankine's formula, н = н, + c (T — 32) for 
the total heat of gasification, E, of superheated 
ture, т (H., being latent heat of formati , 
to superheated steam, though intended by its author for such 
T perfect gasification, The mean specific heat of steam 
at constant pressure shows a wide range in its value for different 
temperatures. Thus at atmospheric ure the mean x p between 
930° F. and 246:5° F. was 0:4317, and between 295° and 311:5° it was 
0:6482. The specific heat к р was found to be independent of the 
but to vary nearly as the fourth power of the absolute 
абарот на i 


Denoting the cooling effect of free expansion by с = [the 
following thermo-dynamically correct formula enables a check to be 
made of experimental results 


8 — 9 
“op (к pre E (c K p), 


for if k p is independent of the | eire then c K p must be inde- 
dent of the temperature, and it was experimentally shown to be 
T dependent of both temperature and pressure. 

Integrating Thomson's formula 11 ча Jm for the cooling 
effect c, and using the ex ntally determined values of the product 
c K p, values ot the spe volumes v of superheated steam at various 
pressures and temperatures werec the lower limit of integ- 
ration being taken from known data in the saturated condition of 
steam. Hence it follows that for any gas, in which x p is inde- 
pendent of the pressure, as is the case for many gases, the last 


formula may be put into the form EE? = f (р), where / (р) 


denotes any function of the pressure. The variation of the T 
beat with tem is a property of most gases, though it is a 
property that received extraordinarily little recogni and this 

led to a good deal cf misconception in regard to possible tem- 
peratures due to ocmbustion, and probably to a deal of bad 
theorising on the subject of inten nal combustion Those who 
ате more specially interested in the subject of the thermal properties 
of gases may study the monumental work of Berthelot, or his various 
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papers in Les Annales de Ohemie et de Physique. Many physicists 
bave added their quota to the hidden mine cf knowledge; but, some- 
how, the theory of disscciation, itself correct within limita, has been 
stretched to do a double duty to the exclusion of a proper recogni- 
tion of the variation of specific heat. 


BUSINESS NOTES. 


Electrica] Wares Exported. 
Wirz ESDING Jun бтн, 1599. Wir EnpDme Jona бтн. 1900. 


Adelaide oe .. Value £60 Alexandria .. .. Value £218 
ý Teleph. mat... s 95 sterdam.. ee .. 806 
Amsterdam ws 58 Bangkok .. is 74 
Bangkok  .. , m .. 188 Beira. Teleg. mat. 101 
Bombay  .. ds s 17 Bombay... ae T 291 
Boulogne S ud s аф 15 вой) Teleg. mat. — 
uenos Ayres. Teleg. mat ogne .. А 
Calcutta s гә .„ 716 Buenos А - 217 
Cape Town.. "s e .. 8,506 я eleg. wire 54 
Colombo ee oe ee ee 15 Caloutta U ee е:е 286 
Durban m A 1,915 КА Teleg. wire 607 
„ Teleg. mat. 1 Саре Town.. xx ae 281 
East London 75 | Chinde ss 124 
Piume 100 Colombo T n 1 
ushing e.» Copenhsgen. Teleg. ma 3 
Hamburg 140 Durban е Же ә . 74 
Hiogo Р © е .. 840 Gibraltar. Teleg. mat... А 95 
Hong Kong.. vs Vs ee 1,075 Gothenburg T oy is 11 
Launceston.. - id x 85 Hamburg. Teleg. mat... . 400 
as ee ee . 18 Hankow ee ee ae 20 
alta.. E 22 Hiogo „> 90 
Melbourne s . 808 Pao 2 15 
» Teleg. mat. 1,1€6 adras фа 370 
Montreal we 10 Ostend 850 
Ostend ee 15 Riga к £x 83 
Penang. 'Teleg. mat 198 Rio Janeiro.. " к 80 
Port Elizabeth .. 829 Rotterdam. Teleg. wire 88 
Rotterdam .. 20 Rouen x RE э 16 
Santiago (Chili) 54 Bt. Petersburg .. 480 
anghai .. 122 Shanghai .. - КА . 715 
Singapore ео ee ее ee 47 v 25 tons olå teleg. wire — 
» Teleg. mat. . 484 Singapore. Teleg. mat... .. 482 
Bt. еее. Teleg. mat. .. 80 Sydney T e e 719 
Stockholm. Teleg. mat. РР 19 " Teleg. mat. 1,910 
Bydney ee ee oe ee 965 Tokio.. ee ee 88 
" Teleg. mat. .. .. 198 Vaiparaiso .. T 119 
» Teleph. mat... . . 1,806 
Tientein. Teleg. mat. .. . . 1,190 
Wellington .. ve oe .. 216 ч 
Yokohama .. oe T . 148 
Total oe £16,205 Total ee 28,855 


Foreign Goeds Transhipped. 


Hamburg. Elec. lgt. ap Value £50 Rio Janeiro. 95 tons teleg. wire 
OM is ES Stockholm. Telep. .. Value 


Total . . 250 Total .. £70 
Acetylene Gas Lighting in India.—The railway 
station of the ancient and holy Indian city of Benares is to be 


ted by acetylene gas. The employed is the Thorscar ” 
as t, the contract having Бый Meus Lockerbie, Limited, 
of Birmingham. There will be a total of about 200 lights employed 
to illuminate the station and approaches. 

Bankruptcy Proceedings.—A receiving order has been 
made on debtors own tion A. W. Hirst, electrical 
engineer (Hirst & Оо, West Oroydon). 

The Manchester IE ME OQ ешек оше «ш 
made in the Manchester nty Court George Herbert 
Bentley, 63, Oross Earlestown, g on business as an 
electrical engineer at 8, Grafton Street, Harlestown. The first 
meeting is for June 15th at Manchester, and the public 
examination for July 6th at Warrington. | 


Books Received.—“ Traction Electrique,” by Erio Gerard. 
VV Convention of the 

e: . ven 
a Institute of Architects,” 1900. Washington, D.O, :— 


Catalogues and Lists.—Meesrs. E. F. Moy, Limited, 
send us a circular sheet of their distributing fuseboards. 

The В.Т H. Oo.’s price list, No. 32 (May 3140), will probably be 
useful to many 5 e and tramway men, for 
it deals with overhead material and gives numerous illustrations 
and particulars of same. 

Messrs. Rowland Oarr & Oo., ironfounders, &o., of Lime Street 
Square, E. O., send us а wall hanging card showing electrio light and 
traction castings, such as lamp and trolley posts, switch pillars, oon- 
duits, Junction boxes, co. 


The Copper Market in May.—The last issue of Mesars. 
Н. R. Merton & Oo.« statistical circular shows that stocks have 
gained 1,800 tons during the month of May, while prices have fallen 
£3 105. per ton, this set back having occurred in the early portion 
of the month. Daring the latter half of May.a gain of 2s. 61. m 
ton in the price of G.M.B.'s was registered, and on May 31st this 
stood at £73 5s. as oom pared with £76 164. on April 30th last. The 
total supplies during May have amounted to 25,240 tons, which is 
3.700 tons above the average supplies during the last 12 months. 
North America is again responsible for the greater portion of this 
gain, having shipped 13,431 tons of copper to European ports as com- 
pared with 6,625 tons in May, 1899, and an average of 11,500 tons 


development of the Nernst lamp industry will not delay the 
seriously. Р 


other apparatus, it is usual to draw the wire from 


invention, passed 


. fail to do so and should it catch in a convolution or kink 


verage. 
haye been shipped to North America, 
for the 19 months. The increase in the 


deliveries 
and adding the amounts shipped to 
America, the total consumption amounted to 23,511 tons. 


ery, including the electric ting and power plant. It is 
believed that these are the only works in the wher 


opkinson 
Platt in 1896, and driven bya large water-wheel 
. i ary this year 
set has a capacity of 1,200 amps. at 105 volts. It sappia 
current to 90 motors varying from 1 to 90 B.H P., and to incandeseest 
lights throughout the works. Other photographs show electric 
motors driving a circular sewing machine at work upon grey cloth 
for the kiers, motors driving washing machines, pumps, sqeecssr, 
winces, &c., in bleach croft, also others|driving се machines, 
“ Blackman ” fars and finishing mangles in the finishing room. Tb 
plaiting and measuring machines are driven by a shaft actunted by 
an electric motor in a room below. 


Fire.—We are informed that a fire which occurred at 8? 
Victoria Btreet on 31st ult. spread to the la of 
Blectric Light Oompany, Limited, and did consi 
Nearly all the 1 арры was destroyed, and 
necessarily cocur before 
already started work and it is 


i 


i 


Improvements in Means fer Straighte 
Straining Wire.—In winding bobbins for electro- 


x 


4 
З 
111 


| 


or coil through a tension device whereby it is strained. 
of the invention which we now describe is to prevent 
becoming damaged owing to its fouling or to its being 

during the operation, for which purpose it is, 
through one or more flexible tubes whieh 
straighten and guide the wire passing through it or thom. 


E 
EE 
EKS 


to 


compression spring; each spring guide is held in position by 
gripping or clamping 5 
the tension device may conveniently grasp 

that end which is nearest да раат о нга it delivers or = 


which it receives the wire, as the case may be. Sach a 
approximately conform to convolutions which may accidentally 
occur in the wire and will tend to straighten them out; восей 8 


the wire, 
it will become compressed as the wire continues to be wound on tbe 
bobbin, and will thus obviate excessive tension being put on the 
wire bafore the разе has tim to stop his machine, thus рэ 
venting damage бо the wire and delay The беи 
compressible guide tubes may, in some cases, be 
material than metal, such, for example, as india-rabber. Tw 
appliance is made and used by Messrs. Mavor & Ooulscn, Limited 
of Glasgow. 


Inspection Chambers and the London Bailding Act 
An important point has been raised under the London Ваййы 
Act which affects all electric lighting authorities in the metropolis 
It appears that the district surveyor summoned the Whitechapd 
District Board for constructing inspection chambers in the stresi 
without first notifying and obtaining his sanction, and that th 
magistrate decided against the Board, which waa fined. At th 
same time he expressed his willingness to state a case for the E 
Oourt. A letter embodying these statements was placed b: 
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Shoreditch Vestry on Tuesday, when the Whitechapel Board inquired 
whether the district surveyor for Shoreditch, where there are over 
1,000 inspection chambers, had acted in а similar manner. During 
the discussion it was elicited that no action had been taken in Shore- 
Gitch, but in view of the importance of the question, it was resolved 
to assist the Whitechapel Board in any steps it might feel justified 
in taking in the matter. 


U 
existing demand for a fairly cheap small motor to work at a 
е The “John Ball” is claimed to be 
large wearing 


portance, 
the makers “ will always hold a good stock of all sizes of these engines.” 
Among those described and illustrated in this list are the underty 
semi-fixed engines, detailing those of from 6 to 16 N.H , and t 
‘Tarner-Hartnell antomatic ex 


pon a Tarner -type pou. 
тшше multitubular sternite Arad boiler working in a Wit- 
wa d gold mine, The performance of the engine is given as 
follows :— 
Average indicated H.P, .. _.. s. M84 
Water used per нр. per hour, including that condensed in 
jackets and lost by radiation between boiler and engine..  18'61bs. 
Coal consumption per 1.н.р. M hour (inferior Transv coal) 3°47 Ibs. 
Equivalent consumption in Welsh coal  .. ie es is 2:12 lbs. 
Meldrum's Refuse Destructors. — Messrs. Meldrum 
Bros., Limited, of Manchester, London, &., have recently receiv.d 
a number of important contracts for their refuse destruotors, among 


the latest orders placed with them being those for Heywood (to bs 


erected and the power used at the Sewage Works), and Barrow- 
in-Farness, where the destructor and power plant will be used in 
connection with the electric lighting of the town. Others they are 
now engaged upon are those for Bangor, Nelson, Lancaster, and 
Wrexham, in connection with electric lighting, and at Bolton in 
connection with sewage works. 


- Reduction of Capital.—On Joly 7th Mr. Jastice 
Kekewich will consider a petition presented to the Court for the 
confirmation of a special resolution passed on April 25th reducing 
the capital of the Orystal Palace District Electric Supply Company 
from £100,000 to £74,272 12s., by cancelling 183. per share upon 
28,586 £1 shares. 


Safety Clatch for Lifts.—The clutch which we illustrate 
below has been designed to obviate lift and hoist accidents, but it 
also acte as an arrangement for automatically locking lift gates or 
doors without interfering with the working of the lift. It is elec- 
trically controlled either from battery or street main. To fit the 
apparatus to any existing lift does not involve structural alterations. 
The lift cannot be started while the door is open, and this, it will 
be readily understood, is an important feature removing a constant 
wource of danger. The illustration shows the device with the 


starting rope seized. This action is maintained while the door is 
open, and owing to the constraction of the grip, it is impossible to 
pull the rope in either direction, and also it effectively prevents a 
lift worked by hydraulic power creeping away from the floor. 


When the action is reversed and the rope is released by suitable 
switches which are controlled ia opening or closing the door or gate, 
the machine is thrown in or ont of action, and an electrical contact 
made through the cage automatically locks the door or gate which 
can only be opened from inside; when the cage has left the floor it 
is impossible to open the door. The clutch is being introduced by 
the General Electrio Company, Limited, under the Bush Jenkins” 
patent No. 20,615 of 1899. 


Trade Announcements.—Mr. J. Barns, supplier. of 
Delaware valcanised fibre sheets, &c., has removed from 15, Long 
Lane, E. O., to larger premises at 76, Little Britain, E. O. 

Mr. J. Frankenburg. Salford, Manchester, informs us that he has 
appointed the Accessories Menufacturing Company, of 26, Shaftesbury 
Avenue, as bis agents for London and district. The offices and 
stores at 1284, Qreen Victoria S:reet will be retained, and a stock 
will be kept at both addresses. The extra plant put down in the 
new building on the site of the old Salford Castle is fully employed, 


and farther additions are contemplated to cope with the increasing 
demand. Mr. Frankenburg emphasises the fact that all his cable is 
made in Manchester, a statement we can bear ont from our own 
knowledge. The test room is exceptionally well equipped with 
instruments of the newest and most accarate types, and under the 
management of Mr. H. E. Mabbs every effort is made to maintain a 


high standard of quality. 
. W. T. Glover & Oo., Limited, announce that their new 
address is W. T. Glover & Oo., Limited, Trafford Park, Manchester. 


ELECTRIC LIGHT AND POWER NOTES. 


Barking.—A recent mee of the Urbau Council dis- 
cused the increase which has made in the charges fcr 
electricity 


Bexhill.—On Tuesday last week Mr. John Money, fore- 
man engineer to the contractors of the electric lighting works, was 
rid injured through, it is stated, some stone falling upon his 


Blaekpool.—Mr. R. О. Quin, the borough electrical 
engineer, presented his estimates for the present financial year at last 
week's meeting of the Committee. The recent abnormal advance in 
the price of coal has had the effect of reducing the profits of the 
electricity department. Mr. Qain’s original estimate of profit for 
the year ending March last was £2,300, but as a matter of fact only 
£1,170 was The price of coal had most to do with this, of 
course, bat then the reduction of 1d. per unit meant a loss to the 
department of £1,500. Mr. Quin estimates that for the present year 
the gross profit will be £9,662. Interest and sinking fand charges, 
however, will absorb £7,477, leaving a net profit of £2,200. The 
capital outlay is over £140,000. It is said to be quite evident that 
if coal continues at its present price much longer a revision of the 
charges for electric current will be absolutely necessary. 


Bridgend.—The District Council recently sold its pro- 
visional order to the English Industrials Company. Protracted 
correspondence took place, and the company eventually agreed to 
terms. At last week's Council a letter waa read from the company 


expressing willingness to proceed with the agreement. It was decided 
that озы ny could satisfy the Local Government Board within 
a month o 


bond fides the Council would send on the gne 
documents. A company, to be known as the Bridgend Elect 
Light and Power Company, will be formed to carry out the work. 


Cape Town.—The British South African Export Gazette 
er dde val tir Jara year 100 electric lamps are to be added to the 
street lighting here. 


Dewsbury.—The Dawsbury Town Council has received 
а letter from the Yorkshire Electric Power Company, stating that it 
is intended to promote a general electric power scheme for the 
manufacturing portion of the Weat Riding somewhat on the lines of 
the Lancashire electric power scheme now before the House of 
Commons, and suggesting that the Dewsbury Oo ion might 
deem it worth while to consider the advantage of ha a supply of 
5 in bulk from the company. The Oouncil does not favour 

e me. 


Dudley.—The Railway, Tramway and Electric Lighting 
Committee of the Town Oouncil have recommended that the Corpora- 
tion shall pat in the wires to premises where the electric light will be 
used, free of cost, and they propose to borrow £10,000 to meet the 
outlay. The Committee also recommend that consumers shall have 
the option cf цеце supplied at the rate of 5d. е unit throughout, 
or at the rate of 6d. per unit for two hours a day and 14d. per unit 
afterwards, and that no rental be charged for meters. They farther 
recommended that the offer of the British Westinghouse кор! to 
sell to the Oorporation the engine and dynamos, hired to Oor- 
ac Шш шеша already paid on account, be 
accepted. 


Germany.—The Baden State Railway authorities are 
erecting a large central power station at Rheinau for the supply of 


current for lighting purposes to а large number of railway stations, 
&o., in the neighbourhood. 


Isle of Wight.—Tbe County Council is opposing the use 
of overhead wires for electric lighting in the Freshwater district. 


Italy.—La Società Ferrorie e Tramvie Elettriche Varesine 
bas decided to раб down a to utilise the water-power of the 
Giona stream for the generation of the electrical energy necessary for 
the operation of the Varese-Luino electric tramway and for lighting 
aod power purposes. Three large tarbines and alternators of 
500-н.р. each are to bs put down, the contract for the electric 
fora ap. having been placed with Messrs. Brioschi, Finsi & Oo., 
о 


Paisley.—The Town Council has agreed that the prioe of 
electricity for lighting purposes be 6d. and 2d. per unit, in place of 
7d. and 31. as at present, and for power and heating 24d. per unit. 
A member moved that the price of the light be not reduoed, 
bnt withdrew his amendment on the understanding that the com- 
ине could consider the advisability of arranging а uniform rate in 

fure. 


(Continued on page 976.) - 
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CENTRAL LONDON RAILWAY. 


(Continued from page 929.) 
THE four cooling towers, which we illustrate, are of the 
Barnard-Wheeler type, consisting of galvanised iron wire 
netting р within an iron casing ; they are built over 
a deep „and are 14 feet 84 inches wide overall, and 
50 feet in total height. The hot water is delivered to the 
top of the towers and trickles down the netting, while a 
blast of air is forced into the base of the tower by means 
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EFFICIENCY CURVE OF ALTERNATOR: 


of four double fans, and is deflected upwards by curved 
beffle plates. The fans are driven by separate Belliss single 
cylinder engines placed inside the main building; these 
are of 85 H. p. and run at 180 revolutions per minute. 

The greater part of the heat contained in the water is 
carried off by the air current, and very little water is lost 
by evaporation. 

The main generators are of the three-phase alternating cur- 
rent t with stationary armature and revolving field 
mounted direct on the crankshaft of the engine; each has 
an output of 850 Kw. at 5,000 volta, 25 periods second. 
The armature core is built up of sheet-iron laminations 
*014 inch thick, secured by dovetails and clamps to a oast- 
iron frame. The length of the core parallel to the shaft is 
144 inches; deducting five 4 inch ventilating ducts and the 
space occupied by insulation between the laminz, the net 
core length is 10°8 inches. There are 192 slots, each 3°625 


ELEVATION AND SECTION oF ALTERNATOR. 


inches deep by 1:918 inches wide. These are open at the 
core face, so as to admit of the coils being wound on formers 
and laid in place. A distributed winding is used, each coil 
occupying two entire slota, and there being two slots per 
phase per pole; by this means the induotanos ія reduced, and 


the heat losses are spread over a larger radiating area than 
if the winding were concentrated. Each coil consists of 14 
turns of stranded conductor made up of 36 wires, No. 
17 B.W.G.; the coils are wound on formers and carefully 
insulated, and are fixed in place by means of wooden ipe 
held in dovetail grooves at the mouth of the slots. 1 «m 
the drawings given herewith, it will be seen that the arma- 
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VoLT-ÀMPERE OURVE. 


ture can be moved bodily sideways, clear of the magnet 
wheel, and as the coils are cranked at the ends in two layers, 
it is possible to remove any one of 48 without disturbing the 
reat ; by the removal of the coils on each side of it, any one 
of the other 48 can be taken out. There are 32 ooils 
phase, connected in series, making 896 active oonductors; 
the three phases are joined up on the star system, with 
the neutral point connected to earth. 

The magnet wheel consists of a heavy cast-iron spider, 
carrying a cast-steel ring, to which are bolted 82 
cores. The pole-pieces, which are laminated, are 144 inches 
wide, with a pole arc of 9 inches; the diameter over all is 
1438:875 inches, while that of the armature core inside is 
144 inches, the air gap, therefore, being 0 3125 inch deep. 
The field magnet coils consist of 794 turns of oopper strip 
wound on aize, measuring 1:5 inches x 0'08 inch; they 
are wound on formers, slipped on the cores and held in plac 
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MAGNETISATION CURVE. 


by wooden flanges. By adding the half turn, the terminals ure 
brought to opposite sides of the wheel, so that, the adjacent 
terminals being joined ш. ткы, а simpleand efficient system of 
coupling is obtained. The exciting pomer at full load is 
18'75 KW., with power factor unity; induction 


ae ло" Д 


* z "4 WA С UR ы 


. 
-- 


Lo 


va, 


m 


7л WR 5А 


чм 


ти < QA TEM EL ЭШ bo ˙ꝗM K —wꝛʃ m r EE EE EEE Oe =m, 
e 4 * * * * 
4 
4 A 
^4 d 
m A + 
; UM 


Vol. 46 N.. 1,176, Јона 8, 1900.] 


a. $ T -- B > , 


in the laminated poles is then 91,100 lines, in the yoke 
54,700, and in the core 50,200 lines per square inch, while 
the current density in the field winding is 920, and in the 


COOLING TOWER. 


armature conductors 1,040 amperes per square inch. The 
exciting current is conveyed tothe field by means of two 
rings mounted on the main shaft, and provided with two 
copper gauze brushes each. 

Tae magnet wheel, complete, weighs 34,000 lbe. ; the 
armature iron weighs 4,500 lbs. and the 
complete armature 48,600 lbs. The arma- 
tures are tested after completion at a pressure 
of 10,000 volts alternating. We reproduce 
the magnetisation and efficiency curves of 
one of these alternators, as well as the volt- 
ampere curve with constant excitation. 
From these it will be seen that the com- 
mercial efficiency observed at full load is 
95 5 per cent., and at 25 per cent. overload 
it is 96 per cent., tending upwards. On 
the same асаа as the efficiency curve аге 
also shown the losses in the various parta of 
the machine. 

The volt-ampere curves are given for a 
power factor of unity, and a power factor 
zero ; for all other values of the power factor, 
the carves will, of courae, lie between these 
two. 

The magnetisat ion curve requires no 
explanation, i 

The excitera are four in number, with six- 
pole field magnets and drum armatures; each 
of these has a rated output of 50 KW. at 
125 volts, and is driven direct at 400 revo- 
lutions per minute by a tandem componnd 
Allis engine, with very interesting valve 
gear. These engines have cylinders 94 
and 15 inches diameter, with a stroke of 
6 inches, and run quite silently; they are controlled 
Dy governors of the fiy-wheel type. Опе of our 
Illustrations shows them ranged along the north end 
of the engine room, while another view shows: the two 
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B. T. H. direct current 500—525- volt compound-wound 
generators which are used for lighting the works and yards. 
These, also, are six-polar, generating 50 Kw. at 400 revolu- 
tions per minute; they are driven by Belliss two-crank com- 
pound engines of the single valve pattern, with forced 
lubrication and shaft governor. The exhaust steam 
from all the exciters and lighting machines is taken 
to the Wheeler surface condenser described in our last 
issue. 

A vacant space near the lighting plant will shortly be 
occupied by a rotary converter, which will feed into the 
western end of the railway; there are at present no direct 
current railway generators in the main station. 

As will be seen from our general view of the engine room, 
looking northwards, the switchboard is mounted upon a 
lofty gallery at the north end, overlooking the whole of the 
machinery. It consists of 12 double panels of white marble, 
bolted to angle-iron uprights. We give below a diagram 
showing the general arrangement of the electrical connections, 
omitting, however, three of the exciters and four of the 
generators, 

The four panels on the left are devoted to the exciters, and 
are fitted with Weston ammeters, field rheostate, and voltmeter 
plug switches on the upper part; double-pole 400-ampere 
switches, field switches, and minimum current cut-oute 
in the lower part. The field and main switches are interlocked, 
so that the former cannot be opened while the main is closed. 
The field switch is also provided with a very neat discharging 
device ; the switch bar, in leaving the contact jaws connected 
with the exciter bus bara, passes through another pair of con- 
tacts, allowing the fields іо run down through a non-inductive 
resistance; the latter contacts are formed of springy brass, 
cranked so as to clear the switch bar in its normal closed 
position. The interlocking arrangement is clearly shown in 
the drawing reproduced on another page, together with 
diagrams showing different stages of switching in or out; 
the device is extremely compact and unobtrusive. Two 
illuminated-dial Weston voltmeters are mounted on a swing 
bracket at the end of the board. І 

Next to the exciter panels come six large generator panels. 
At the top of each of these is a three-phase double-break 
aluminium-bladed switch, of the type invented by Mr. 
Parshal and similar to those in use at Ringsend power 
station. The details of the construction of this switch 
are shown in the drawing which will be found on a 
later page. As will be seen, each switch has two 
blades, one on either side of the marble panel; 
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THREE-PHASE ALTERNATOR. 


these. are geared together by means of toothed sectors 
at their lower ends, and are electrically connected by flexible 
copper strips. The contact jaws are insulated with ambroin 
pillars, and are exposed on opposite sides of the panel 
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LIGHTING SWITCHBOARD, 


the edges of the aperture in the marble are also well covered, 
and the gun-metal base insulated therefrom. The switch 1s 


slotted link at the upper end, and a pair of springs, by mem 
of which a quick-break is ensured. Adjustable air da. 
pots cushion the blow on opening the switch. The wholed 
the high pressure parts, both before and behind the boari, 
are placed high up out of reach. 

All the alternating current ampere and voltmeters are ў 
the Hartmann & Braun hot wire pattern; there are four œ 
each generator panel:—one voltmeter, coupled to th 
sccondary of a small single-phase transformer, reducing th: 
generator pressure in the ratio 40: 1; two ammeter, cor- 
nected in the secondaries of two bus-bar transformers, ari 
indicating the currents in two of the phases; and om 
ammeter shunted by a low resistance in the direct curren 
exciting circuit. There is also a voltmeter plug switch ani 
a lamp switch on each panel. 

The lower part of the generator panel carries the field rhe- 
stat regulating switch, and a double-pole field discharging 
switch, similar to those on the exciter panels; the field resist- 
ance is fixed against the wall beneath the switchboard gallery. 
Two large illuminated dial voltmeters are mounted on aswing 
bracket in the centre of the switchboard ; the upper one i 
dicates the bus bar pressure, while the lower is used for syo- 
chronising—a function which appears to be admirably fulfilled 
by these instruments, which are practically dead-beat, ar 
quite quick enough in action for the purpose, although they 
аге on the hot-wire principle. Two synchronising lamp 
are mounted over these voltmeters, and a red lamp on each 
panel is constantly alight when the corresponding generator 
is excited. 

The two feeder panels carry three-phase switches similar 
to the generator switches, and a bus bar transformer ammeter 
in each phase, while the lower part of each panel is fitted 
with a Holden indicating wattmeter, and a Thomson ir 
tegrating wattmeter. The Holden wattmeter is of special 
interest; it consists of an induction motor and a torsion 
dynamometer, the latter acting as a relay to control the 
former. When a load comes on, the movable coil of the 
dynamometer closes the circuit to the induction motor, which 
begins to move the pointer, and at the same time to extend 


EXCITING SETS; 


operated by means of a heavy lever, with a wooden con- 
necting rod behind the board; the rod is provided with a 


a spring; the latter is connected with the moving di 
mometer coil, and when its tension equals the 
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dynamic foroe acting on the coil, the relay circuit is broken 
and the motor stops. The scale, which is uniform, extends 
over 800°. 

There are four outgoing feeders, only two of which are 
provided for on the main switchboard itself; the other two 
are to be controlled by oil-break switches fixed beneath the 
gallery. We give views showing the construction of these 


Bolted to flange 
of tunnel seg- 
ment. 


j — Tron sbield, 
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Hien Tension CABLES AND SUPPORT, 


switches, from which it will be seen that they consist simply 
of three double-break switches immersed in oil in a strong 
steel cylinder. The simplicity and compactness of this type 
of switch are strong points in its favour, while its sub- 
stantial construction renders breakdown highly improbable. 
At the right hand end of the gallery is a four-panel 
lighting board, equipped with automatic circuit-breakers, 


M : fio gees ——-—-—ͤ Е 

#08 ^98 wes ssh O58 sab psr sss 

Pew cp 

~ 1 t.6 «i 
7 


` TT ul vis Ж. +! «i + { 
doct а Tho WT, 


РА 
ч 


" 
Е 
. v — 


LI " ` i 
с" — 


Az 


controlling the generators and the various lighting circuits. 
Between this and the main board is a space which is about to 


be filled by a panel devoted to the power station rotary 
converter; the other panels connected with the converter 


ENGINE RooM, LOOKING TOWARDS SWITCHBOARD. 


Weston ammeters and swing-bracket voltmeters, shunt 
rheostat hand-wheels and field switches, as well as switches 


will be mounted on a lower gallery on the east wall of the 
engine room, close to the machine. E дш сш 
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The switchboards form part of the contract of the British 
Thomson-Houston Company, who undertock the supply 


and erection of the whole of the generating, 
distributing and propelling plant. The 
instruments and switch gear have a uni- 
form copper finish, which, with the white 
marble and ebony handles, makes a strik- 
ingly handsome combination. As none of 
the high pressure parts are accessible from 
the floor level of the gallery, whether before 
or behind the board, there is no more danger 
іо the attendants than on an ordinary low 
tension board, while ample space is provided 
behind the board, which stands over 5 feet 
away from the back wall. A telephone 
outfit close to the lighting board affords 
ready communication with all parts of the 
station and car sheds, and with the various 
sub-stations, and another telephone station 
in an office near the gallery provides a con- 
nection with the National Telephone Com- 
pany’s system. 

The remaining electrical apparatus to be 
installed at the generating station consists 
of а 000-к\у. rotary converter, four single- 
phase 300-K W. transformers, and a blower 
set ; these are practically identical with the 
cquipment of the &ub-stations, one of which 
—the Notting Hill Gate station—we shall 
presently proceed to describe. 

The general plan adopted for the power 
transmission is briefly as follows :—The high 
tension current generated at the power station 
is transmitted at 5,000 volts to three sub- 
stations, situated in the base of the lift shafts 
at Notting Hill Gate, Marble Arch, and the 
Post Office passenger stations respectively, 
in addition to the converter installation in 
the power house itself. At each sub-station 
the 5,000-volt supply is transformed down to 
305 volts and fed to the slip rings of the 
rotary converters, which supply direct 
current at 500 volts to the sub-station bus 
bare. From these, feeders are taken direct to 
the “third rail” and to the running rails 
near the sub-station. 

Before deciding on this system, several other 
methods of supply were carefully inquired into. 


The direct current system, feeding from Shepherd’s Bush 
The adoption 


direct to the line, was far too costly in copper. 


— — — — ———— 


> 
b 


LIGHTING SETS. 


of the three-wire system would have greatly reduced this 
item ; but it must be remembered that with the stations at 
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such short intervals, a train is either taking a heavy cur 
rent (not far off 1,000 amperes) during acceleration, or 


MAIN SWITCHBOARD. 


entirely cut cff while approaching a stopping-place, there 
being pr:ctically no period of running at constant speed. 
With over 20 trains making these sudden 
and variable demands, the balancing of s 
three - wire system would have presented 
almost insuperable difficulties, and the out- 
lay on copper would still have been excessive, 
The direct application of polyphase 
motors on the locomotives, with high tension 
transmission and transformers in sub- 
stations, was quite feasible but by no means 
economical, for the induction motor is st 
its worst when getting up speed—which, as 
shown above, is practically the whole duty 
of the motors оц this line. Direct current 
motors, with series parallel control, are at 
present unexcelled by any other type of 
motor under these conditions. | 
There remained, therefore, only two 
systems to choose from: motor-generators, 
and rotary converters with stationary trans- 
formers ; the primary supply in either case 
being high pressure alternating, and the 
secondary supply direct current at 500 volts. 


and the less efficient system, although it had 
the merits of simplicity and better regulation. 
Finally, therefore, by this process of elimi- 
nation, the rotary converter system was found 
to be the most suitable. Farther, as the 
whole of the primary supply was intended 
for power purposes, all lights being supplied on the direct 
current system, and as the cables were of necessity run 


4 The former was found to be the more costly 


| 
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un n ш with ee шо: Шеге рах be no 

possible doubt as to the superiority of the three- system 
"with the middle point earthed. 7 : 

Passing on to the transmission line, we give a view showing 
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DIAGRAM OF CONNECTIONS. 


‹ acroes-section of the cables, together with one of the cast- 
1 iron supports upon which they are laid in the tunnels. The 
cores, 


i cables are paper insulated and lead-oovered, with three 


X. 
к а 


N 
FIELD ON ; MAIN ON. 


Exciter SwiTCHES, SHOWING INTKBLOCKING DEVICE. 
A a, Contacts of field-discharging resistance. 


4 and were made by the National Conduit and Cable Com- 
+ pany. They were tested with 15,000 volta alternating after 
~ completion, and with 10,000 volts for one hour after laying, 


applied between the various cores and between the cores and 
earth. There are four independent cables, each having a 
total copper cross-section of 0:1875 square inch between the 


power station and Notting Hill Gate, and 0:125 square inch 


from the latter to Marble Arch; here two of 
the cables end, the other two going on to the 
Post Office sub-station, where the high tension 
line terminates. Two of the cables are carried 
along each tunnel on the sup illustrated, 
which are bolted to the flanges of the cast-iron 
lining of the tunnel; they are protected from 
mechanical injury by means of curved sheet- 
iron platea throughout their length. 

At Notting Hill Gate the cables are led to a 
connection box, one in each tunnel, in a small 
brick chamber; the cables terminate on a marble 
connection board, which also bears the terminals 
of the corresponding feeders going to Marble 
Arch, and а oable running into the ee: 
Hill Gate sub-station. By means of this b 
any cable may be totally out off from the 
system, or the sub-station itself may be isolated. 
Similar boards are installed at the Marble Arch 
sub-station. 

The insulation of the separate cores consists 
of paper impregnated with resinous oil, 4 inch 
thick, with an outer covering of paper of the 
same thickness. The larger cables have 37 
strands per core, and measure 24 inches dia- 
meter overall ; the smaller cores are 19 strand 
each, with a finished diameter of 115 inches. 
'The total length of high tension cable employed 
amounts to 19:6 miles, weighing 78:4 tons. 

When testing the insulation resistances some 
interesting data were obtained regarding the 
capacity of the cables. With a pressure of 
10,000 volta, at 25 periods per second, applied 
to two cables in llel (one core from each connected 
together and tested against the other four cores and sheath- 
ing) the capacity current was found to be 1:9 am from 
the power station to Notting Hill Gate, 8:7 amperes to Marble 


Arch, and 4.7 amperes to Post Office. From these and other 
figures the following values have been computed :— 


Oapacity per mile between one core and— 
| 70% Other two cores and sheath... 
85 Other two cores T Gi . 032 „, 
c) Oae other oore m € 
. (To be continued.) 


лл — dc—. 


Amendment of Patent.— Mr. W. J. Still, of Toronto, 
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ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 969.) 


London.—ManvLEBONE.—Mr. Boulnois, М.Р. for East 


oppose g 
Bill. On the motion of Mr. Wells, however, it was 
decided to take no action in relation to the matter. The Public 


fature. It waa decided to approve 
accepted for’ the ply of Walah ocal As. Dilda 
suppiy at prices 
ranging from 27s. 64. to 30s. 94. per ton up to March 31%, 1901. 
The Lighting yy nie iy ud having conserved the great delay 
ко бер eee Council in the granting of the loan 
req to complete the Hoxton station. On the recommendation of 
the committee it was resolved to place the facts of the case before the 
Oounty Councillors representing the district, with a view to remedying 
the matter. 
Тонгон, E.O.—The City of London Electric Lighting Company, 
Limited, is ciroularising its consumers as follows :— 


VISION OF THE RATES OF CHARGE FOR ELECTRICITY FOR LIGHTING, &c. 
In pursuance of the notice which was given by public advertisement in the 
гоу рерге in March last, а copy of which is appended hereto, 1am directed 
to inform you that my board have resolved to apportion the 12 units, to be 
charged at 8d, per unit, referred to therein in the following manner .— 


Two units in the Kone quarter, 


March „ 


J. СЕс„ Bol. ., 
Manager and Secretary. 
May, 1900. 


Copy ОЕ ADVERTISEMENT. 

Notice is hereby given, that as from the dates when thc meter readings for 
the March quarter were taken and until further notice by public advertise- 
ments, the following revised rates will be charged by the company for electric 
energy, whether supplied on the alternating system or the continuous current 
system, for all purposes except for driving motors :— 

he rate for motors will remain as hitherto at 24d. per unit. 

The revised rates will enable those consumers who use their lamps con- 
tinuously for long periods to obtain current at a grea:ly reduced cost per unit, 
and atrates which are much lower than the price of gas. 

Every customer will be charged for the current which he mayconsume up to 
12 units par annum per B. c. . lamp fixed (or its equivalent) at the rate of 8d. per 
Board of Trade unit. All current consumed in excess of the above-mentioned 
12 nne per 8-c. p. lamp will be charged at the very low rate of 2d. per B.O.T. 
un 


The effect of this system of charge will be that those consumers who use 
their lamps for long hours will greatly benefit, according to the periods for 
which they employ their lamps, whereas those customers who use their lamps 
very occasionally, and then only for short periods, will have to pay & more 
equitable proportion of the cost of supplying them. Twelve unite per annum 
are approximately equal to one hour'saverage daily use of an 8-c.r. lamp. 

In cases of mixed installations of many long-hour and few short-bour lamps, 
suitable arrangemente will be made upon application, so that such consumers 
may derive the fu 1 benefit of the scale in respect of their long-hour lamps. 


Melton Mowbray.— Electricity v. gas was the subject of 
a discussion at last week'a Council meeting. Gas won, and the dis- 
trict is to be lighted by the gag company at £383 for one year. 


Middlesex.—The Middlesex County Council is opposing 
Uae aing the electric lighting orders for Twickenham and 
x 


Perth.—The electricity works are being pushed on with. 
The committee is inquiring into the refuse destractor plants in other 


Seaham Harbour.—The Lighting Committee, and the 
would-be electric lighting undertakers, could not agree as to a pur- 
chase clause in the terms of arrangement. Modifications were made 
to meet the company, but the Board of Trade has decided not to 
proceed with the arr tu e application. The Oommittee will now 
consider the advisability of carrying out a scheme themselves. 


Simla.— Electricity is making way in the summer capital 
of the Government of India. Four schemes have been pro for 


the lighting of Simla by electricity, says the Globe correspondent, and 
Mr. Meares, electrician to th а 


urhood of Simla cffers the best prospect d 
efficient and economical working, and the matter resolves itself int 
а question solely of cost. 


Sles ford.— The Urban Council's provisional order passed 
the Standing Orders’ Committee last week, and was sent to the Hoan 
of Lords for second reading. 


Stafford.—The annual report of the Gas and Electricity 
Oommittee shows VF 


the current d the year, or 20 percent. more than last par. 
The cqui t in the number cf 8 or connected was 8 554, 
being an increase of 1,919. The total revenue amounted to £1,773, 


favourably, however, 
was £514, In order 


rig with 
the 1 gin genta lary 1 healing mee 
е au ty engineer, who manage? 
the by Gas Light and Coke Company, at a much larger ly 
than he was now receiving. 


Todmorden.—Tbe Town Council has disa of a 


F Electric Power Company to sa ner 
tricity in bulk to the Council. РР! 


with a view to su 
opposition to the North Metropolitan Electric 


Wood Green.—The District Council is inquiring into the 
electri¢ lighting question. 


Ф 


ELECTRO TRACTION NOTES. 


Blackburn.—The first annual report of the Blackburn 


wages, the rise in coal, and the oost of repairs. The Darwen steam 
section shows a substantial profit. 


Bristol.— The city engineer has that the trem- 
way company has modified its scheme for the Hanham light railway, 
and the plans have been approved. 


Barnley.—The Town Council has decided to proceed 
with the reconstruction and electrical equipment cf the tramway? 
the Oorporaon from she tramway company next Амыр R 2 
the rom way company * 
estimated that the cost of reconstructing the line from Padihan 
through Burnley and Brierfield to Nelson, a distance of seven mila, 
will be abont £100,000, apart from the cost of the existing line and 
rolling stock. i 


The City and South London Railway.—The erten- 
sion from Stockwell to Clapham Oommon of the Оңу and бог 
London Railway was opened on Sunday for public traffic, a down tnis 

from Street and train from Cisphsn 


starting an up 
Oommon simultaneously at noon. 


Cradley Heath —lIt is stated that the Oradley Heath 


Electric Tramway is likely to be completed and opened in about si 
weeks’ time. 


Durban and Salisbury.—The British and South 
African Gazette enays that the first contract of the elect 
tramway for the provision and laying of 15 miles of steel rails bss 
been awarded to the well-known Johannesburg firm of Mes 
Hubert Davies & Spain, their tender amounting to £30,286. Ты 
tenders for the second contract have j ust been invited. Іс is divide 


of 22 double-deck motor cars; and the third the supply and erecti 
of a complete steam and electric generating plant, three 
250-xw. direct-coupled generators, boilers, condensers, 
switchboard, &o. It is thought that the completion of the whi 
scheme, up to delivery for working, will take upwards of two yas 
Ia the meanwhile, the overworking of the tramcar horses, dus to ti 
increased traffic, has called forth the ion that the Tov 
Council should acquire a second-hand steam, patroleum, or elect 
accumulator motor car from Home contractors, as auxiliary to dt 
replace the harse traction. 


— "T FF — =- 


tramway line, which bas been due to a disputo between the 
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The Town Council of Salisbury, Rhodesia, is deliberatiog on the 
feasibility of carrying out an omnibus scheme for provi the 
town with electric ¢ and traction, and a water се. 


Germany.— During the course of the present seven 
ae F be constructed in ilo towa of 


The Jungfrau Railway.—The Timas says that the 


section of the Jungfrau Railway between Kl. Scheidegg and Eiger- 


gletscher was reopened for traffic on Sanday, but owing to the condi- 
tion of the snow, the farther section between Higergletecher and 
Eothstockschlucht will not be available until later on. 


Kinver.—The cause of the delay in the completion of is 

Briti 
Electric Traction Company, and the Btaffordshire County Council, is 
now happily disappearing. The main point at inne waa аз to the 
track to be follo on the road between the Ridge, Wollaston, and 
the Stewpony. An appeal was made to the Board of Trade, and asa 
consequence, Ool. Yorke visited the district last week and met 
representatives of the Btaffordshire County Council and of the 
com у, and also of Mr. P. H. Foley, owner of the land. Ool. 
Y specified what must be done, and there is no doubt 
the work will now be pushed on. It is hoped that the line will be 
completed in two months’ time. 


Leeds.—On Monday a girl eight years of was ron 
„ ше Ed 


Russia.—The necessary permission has just been obtained 
to convert the horse tramways in the town 2 Tinis to electric 
traction. 


Southampton.—The second section of the electric 
tramways was opened for traffic on Tuesday last week, it having 
been perc inspected and passed by Mr. Trotter and Col. Yorke, 
on be of the Board of Trade. The members of the Tramways 
Committee and the officials went for a run on the line, and after- 
wards launched together. 


TELEGRAPH AND TELEPHONE NOTES. 


The Balmoral Telegraph Staff—The Queen has per- 
sonally handed a gold scarf pia. her initials, V. R I.,“ to 
Mr. R. Anderson, chief of the Balmoral telegraph staff: and aleo 
walking sticks, beautifully mounted, to three other members of the 
staff, for the satis way in which they have accomplished the 
heavy work connected with the birthday congratulations. 


Dover Telephones.—At the last Council meeting, when 
Mr, A. R. Bennett’s report on a municipal telephone system came up 
for consideration, Alderman Pep moved that the consideration 
of the report of this matter should be again adjourned. The ques- 
tion of municipal telephones was а grave one. He had altered his 
mind about it. It was a question whether they would gain by having 
municipal telephones, even against the National ee Oompany, 
which was not any too courteous in demeanour. uncillor Lew 
seconded the adjournment. Oouncillor Ohitty said the report was 
certainly very full, and showed some reasons why a municipal 
exchange might be very beneficial, bet he saw no objection to 
adjourning the discussion. Councillor G. Mowll said one reason why 
it should be adjourned was because he did not think any of the 
Oouncil knew what was being paid to the company for the wires now 
in use, and this sam should be put to the credit of the proposed 
exchange. All the different fire stations, &, had not yet been con- 
nected with the telephone, and there wasalso the question of whether 
they could not introduce telephonic fire alarms and other facilities. 

‚ He was rather disappointed with the report. All the matters he had 
mentioned should have been pat to the credit of the account. The 
question wanted very careful T looking into. The consideration of 
the report was again adjourne 


King's Norton - Telephones.—The King’s Norton 
District Ocuncil is placing both its cemeteries in communication 
with the telephone exchange. Is this for the discomfiture of 
departed spirits? We have sometimes thanked our lucky stars that 
the telephone exchange was confined to this life. Henceforth we 
‚ shall prefer Woking to King’s Norton. 


Leicester Telephones.—The town clerk is making a 
canvas to ascertain the amount of support that would be accorded 
to a шари telephone exchange, if the following terms аге 


4% 68. per annum, payable in advance, to cover an unlimited number of calls; 

or alternatively, £8 10s. per annüm, payable in advance, and 1d. for each call 
к the subscriber) payable every three months. The subscriber 

may be called up by other subscribers without any charge. 
The above rates are for service up to a mile from the exchange, and for any 
excess distance beyond a mile there may be a small extra charge. 
Agreements for one year.— Equally advantageous ra es for partnership lines for 
Unlimited user, or onthe “ toll mem "; also for second instruments and exten- 
ons, will be quoted on application to the canvassers. Corporation eubscribers 
will have, on payment of the usual trunk wire charges of the Postmaster- 
G hts with the subscribers of any other telephone undertaking 
overnment trunk lines to other towns. 


Manchester Telephones.—Mr. W. H. Vaudrey, the 


Caf Lord Mayor, has been elected chairman of the Telephones | 
tien yor, р 


of the Manchester City Council in the room of Mr. Alder- 
man Southern, who recently resigned the Obairmanship. The Com- 


is А 


— 


mittee resolved to ask by letter for a ajos the National Tele- 
phone Oompany to the inquiry by the tteo upon what terms 
the company are prepared to make over their business in the city to 
the Oorporation. 


Telegrams to South Afcica.—The Eastern Telegraph 
Company, Limited, announced early in the week that, owing toa 
large amount of traffic and to a temporary interruption of the cable 
between Durban and Dalagoa Bay, ordinary and press traffic to South 
Africa is subject to delay. The interruption of the Darban cable is 
only about 11 miles from that place. The cables bstween 8t. Thomó 
and Loanda (on the West Ooast of Africa) are interrupted. 

The Eastern Telegraph Company were informed on Wedneiday 
morning by Delagoa Bay that communication by landline between 
that place and Pretoria is interrupted. The line from Dalagoa Bay 
to the Transvaal is, however, open ai far as Middelburg. 


Telegraphic Interruptions and Repairs:— 
OABLES. Down, Repaired. 
Wzor Іхогие :— 

Jamaica-Oolon eee [II] eee June 80, 1899 eee eee 

Trinidad-Demerara (1871) — { Mar 11.1800. 

Mole Bt. Nicholas-Oape Haitien... March 6, 1900 ... T 
Oayenne-Pinheiro ... sis „ Oot. 11, 1899  ... - 
Osyenne-Paramaribo _... . Feb. 16, 1900  ... T 

á-Maranham ee sas ee Feb. 20, 1900 е see 
Pa: 4-Maranham e eee ene March 1, 1900 e eee 
Latakia-Oyprus eee eee eve June 20, 1899 eee өө 
St. Thomé-Loanda [IIl eee eee May 19, 1900 eo eee 
Tarifa-Tangier eee eee eee Jan. 2, 1900 eee 606 
LAWDLINES. | 
and 006 eae еге Oct, 18, 1899 606 eee 
Oommunication beyond New- 
castle see eee ees 606 Nov. 7, 1899 606 ees 
unication with all offices 
beyond Kimber ... Oot. 18, 1839 ... - 
unication with all offices of | 


Oolombia beyond Buenaventura... Feb. 22, 1900 ... 
Oommunication “vid Hanokine " 


interru on Persian Territory Feb. 24, 1900 ... 
Ecuador dlines eee eee Mch. 19, 1897 eee 
Brasilian south of 


eee aes soe ces Apl. 25, 1900 see eee 
Baigon-Bangkok ... E ... June 4, 1900 .. June 4, 1900. 


Tokio Telephone Ser vice.—A financial paper says that 
Tokio has no less than 5,645 telephone subscribers, and the demand 
for new connections is increasing. At the present moment, when a 
telephonic connection lapser, it is often bought for 400 or even 500 
yen. 16 is intended to extend the Tokio telephonic system in the 


ow of this year and augment the number of existing apparatus by 
#97. | 


Wireless Telegraphy.—The decision of the Trinity 
House authorities to remove the wireless telegraphy installation 
between the South Goodwin lightship and the South Foreland was 
discussed by the Dover Ohamber of Oommerce on Friday. It was 
decided, says the Times, to memorialise the Trinity Board, aud to 
request the Ohamber of Oommerce of the ports of the United 
Kingdom to support the memorial, as well as Lloyd's and other 
shipping bodies, with a view to the establishment of a connection 
between lightships and the shore on dangerous sands. It was urged 
that the number of lives and the quantify of valuable property which 
could have been saved from the Goodwins in recent years, had there 
Tho importance of fitting lightabips with wireless telegraphy instal. 
9 o ps ess telegraphy - 
and as a centre for the conveyance of important commercial telogramms 
and ag a or the conveyance comm 
from vessels to the shore, was also put forward as of national import- 
ance. The Ohamber had written to the Trinity House pointing out 
the value the installation had been in report and especially 
in the case where the lightship itself was collided with by the steamer 
R. F. Matthews, and badly damaged, narrowly escaping disaster. The 
Trinity authorities replied that the installation was experimental, 
and was removed at its conclusion, the subject being now under the 


. consideration of a Departmental Oommittee. The Obamber con- 


` {от insulated el 


sidered that this installation, rather than being removed from sands 


к шмше Goodwins, should have been retained while the 
Committee were considering the matter. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bermondsey.— June 18th. The Vestry is inviting tenders 


ectric mains, conduits, junction boxes, &. Se: 
“ Official Notices June let. 
The Co 


Bootle.— June 16th. ration wants tenders 
for undergrcund electric cables, the erection of arc lamps, and the 
supply of mechanical stokers, for electric lighting. Bee “ Official 
Notices” Msy 25th. 
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Blackpool.—June 18th. The Corporation wants ии 
for the electrical equipment of 15 single truck tramcars. Bee 
ч Official Notices " June 1st. 

Bradford.—June 14th. The Corporation wants tenders 
for a switchboard for 500 volts sure, or for alterations to the 
existing switchboard at the Valley Road electricity works. See 


ч Official Notices May 25th. 
Brussels.—September 19th. The Council of St. Jilles, 

lez Bruxelles, invites tenders for the on and the commenoe- 

ment of supply upon a of its territory. Oonditions and plan 

for three francs at the office, No. 14, Parvis Bt. Jilles, St. Jilles. 

дшше 18th, ba коо P want 

t trio t 

See Oma Nena da ——— 

Crewe.—June 11th. Tenders are wanted by the Oor- 
porstion for the wiring of the municipal offices, ball, and 
corn exchange, and саа stats fo lamps and fittings for electrically 
рие asia ons for arc 4 incandescent lighting) the 
same. 

vl aequis une eg The Council is inviting tenders 
for engine foundations and joists for flooring at the Co 
electric light station. Forms of tender, specifications, &c., from the 
Borough Electrical , Factory Lane. Deposit, 1 guinea. 

Dudley. — June 15th. The Corporation is inviting 
tenders for a free wiring contract. See Official Notices June 1st. 

Durban.—June 29th. The Corporation wants tenders 
for overhead equipment for (a) abont 16 miles of single track, 
шона вк poles, overbead trolley wire, distribution boxes; E 
double motor cars; (c) steam and electric generating 
including three 250-xw. generators, boilers, con 
towers, switchboard, &c. Вее Official Notices” "May 18th. 

Ealing.—June llth. The District Council wants tenders 
for storage batteries and a steam dynamo alternator for the electricity 
works. Bee Official Notices" May 25th. 

pt.—July ist. Tenders are being invited until 

ы 1st by the harbour and lighthouse authorities at Alexandria for 

supply and erection of the necessary plant and apparatus 

cadis т the electric C 

Tenders are а be sent to Ports et Phares, 
Alexandria, whence изен bigs may be . 

France. — June 19th. The French Post and ш. forte 
authorities in Paris are inviting tenders until the 19th inst. 
supply of 300 tons of copper wire. Particulars may be 
from, and tenders are to be sent to, Le Sous-Secretariat 2 Bat des des 
Postes et des Telegraphes, Rue de Grenelle 603, Paris. 

Glasgow:—June 11th. The Corporation invites tenders 
for the excavator work required in the construction of Section No. 2 
(North) of the new generating station at Port Dundas. 

Glasgow.—June 12th. The Corporation wants tenders 
for the supply of two sets of switchboards and instruments for 4,000 
sopore e each, for the electricity department. Bee “Official Notices” 

y 

Hackney.—June 18th. The Electric Lighting Com- 
mittee is inviting tenders for the erection of сщ» foundations 
and chimney shaft for the Vestry electricity works. 

„ соро pus аа а for bar copper 
"Odd Note dai “en wt ины 

Italy. — July 14th. The Municipal authorities of 
Maddalena (Sardegna), are inviting projects and tenders until July 
14th, for the electric lighting of the public streets of the town. 
Particulars may be obtained from, and es and tenders are to be 
sent to, Ц Municipio di Maddalena (Bardegna.) 

Larne.—June 18th. The Urban District Council invite 
tenders for the lighting of their district by coal or acetylene gas or 
electricity, for three , from со lst next. Particulars from 
Mr. W. G. Younge, Olerk of the Co 
London County Council. ues 16th. The Council 
invites tenders for an electric lighting and power installation (ex- 


cluding generating plant) telephones, fire alarms, &c., at the Horton 
Asylum, near Epsom. See Official Notices” May 16th 18th. 


Manchester.—June 9th. The Tramways Oommittee 
wants tenders for the overbead equipment of three routes of tram- 
ways. Bee Official Notices" May 25th. 

Nelson.—June pes. Ed Co 
еее а storage battery and 


ion invites tenders 
Bee “ Official Notices 


Newington.— Jane 15th. The Electric Lighting Com- 


mittee requires tenders for supplying and laying conduits, mains, 
бс. See Official Notices” June 1st. 


Partick.—June 8th. The Commissioners want tenders 
for a duet destructor with furnaces, flues, water-tube boilers, econo- 
N gaas, and forced diaught appliances. See “Official Notices " 


— 
р 


has received a despatch 
Madrid, stating that tenders are 
to be received not later than July 7th next, for the concession for az 


Spain.—July 7th, Th 
Epi D, Tu tenda 


tramway from the Puerta de Hierro (Madrid) to Aravaco and 
Poswelo. Some particulars may be examined on 
Er Department of the Foreign between 11 am. 
p.m. 


Stockport.—June 13th. The Gas and Electricity Com- 
mittee of the Town Council wants tenders for two water-tube boilers. 
Seo Official Notices June lst. 


„мее —J ще Таш Tenders for multitubalar oo 

oumalators, аси posts and соо Мое марг, a cable 
grounding are wanted by the Urban District Oouneil. 

ТОКЕ: Notices” May 25th. 


Sutton Coldfield.—June 21st. The Corporation invite 
odes legge DOGS кт оне иын рш үре Кш 
steam dynamos and boosters; switchboard 
traveller, mains and conduits, arc lamps and posts, and station light 
ing. See Official Notices” May 18th. 


 Devonport.—The Contract Journal says that the follow- 


ing tenders were submitted to the for the supply and 
laying of со гч уреа distributors, boxes, &c., 

in connection wi F within the borough of 
Tevonport and 5e distelet of the Oouncil. Mr. 


Obarles Farness, borough electrical engineer :— 


Callender's Cable and Construction Company* a . . £12,448 
Bt. Helens Cable Company, тып M ee «s 
Henleys, London  .. 

Biemens, London 

British Insulated Wire Company 
Glover’ ae ee ee ee 
Western Electric Company we .. 14,14 


* Recommended tor opani 


Dundee.—Mesers. Lowdon Bros. have secured the 
contract for an electric traction switchboard, &c., at the electricity 
works at £1,063. The British Insulated Wire seid 

the 


"T T TT 88 


у cables and mains at £8,523, and Callender's 
at 42415. 


Keighley. —The Electricity Committee ow ig. 
ry Nr of the following tenders:—Messrs. Clayton, Son & Оо, 
Limited, for Lancashire boilers, economisers, and pumps, £2,136 ; 
W. B. Haigh & Oo.. Limited, for steam pipes, amounting to £854; 
Oarter Brothers & Co, Limited, for constructional steel work, 
£1,059 6s.; Tudor Accumulator Oo., Limited, for storage battery, 
£1,628 ; Messrs. Lucy & Oo., for condensing plant, £1,543 10s. 64. 


Londen.—The Shoreditch Vestry on Tuesday considered 
the following tenders for the supply of three transformers :— 


tal kil Electrical 
Name. prorided for,  Totalprioe. — omciency. 
1. Siemens Bros., Woolwich 400 £5,800 1 8 T 
89 3, 
9. Bruce Peebles & Co., Edinburgh 600 7,465 full & % 
j 32 
Electric Construetion Company, 660 7,570 full 91 à, 
E Wolverhampton (accep ted). á i — 55 
The Lighting Committee stated be engineer, it 
appeared that the smaliness of the output of the machines submitted 
іп the first tender offered no advantages, w the third tender, 


V "Electric € 
The following tenders were submitted for ducts :— 


pm 
ire Co ee ee ee 9 0 
V. Gritiths — ^. V 
Reid Bros. oo - is m T - 4 10 
The lowest tender was not strictly in accordance with 
tion. теке D of woum pipe for connecting — to £140, 
was accepted for the su кав pes for 
new boilers. The — t Dort, 
who quoted £149. 


Melbourne.—The British Australian says that the City 
Council met and discussed tendere for the alterations asd 
extension of the electric lighting of Mec амы сле бы 
tion, the following were :—Boilers and economisers, Baboock 
and Wilcox, £6,604; engines, dynamos, equalisers, boosters and 
switchboard, Thos. Parker, & cables and joint boxes, the 
British Insulated Wire Company, £27,348 5s. 4d. ; the total of the 
tenders being £55,000. There were about 45 45 tenders. 


Paddington. = "e IL not gent шош. 
bier for alteration to the elect: g atrangemen 
Public Th d from £159 to £795, and the ont 
tenderer, Mr "d "ot Harrow successful. 


M 
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k 
} . FORTHCOMING EVENTS. 


R Qe 


г Friday, June Sth.—At 5 p.m. Physical Society. Agenda: (1) “Оп 
Gre the Magnetic Pro of Iron and Aluminium 
| Alloys,” Part IL, by Dr. В. W. Richardson; (2) “ Note 


by 
; (3) “Оп the Viscosity of Mixtures 
utions,” by Dz. О. Н. Lees. 
Monday, June 11th.—At 7.30 v.m. Society of Engineers. Meetin 
Janet the Royal United Bervice Institation, Whitehall 
Paper on Notes on Electric Traction,” by Mr. Algernon 
Hamo Binyon. Synopsis :— | 
London traffic compared with that of other cities—Overhead 
trolley system Power distribution—B8ub-stations—Combination 
of electric lighting and traction plant— Batteries Engines 
Switchboards — Fuses — Circuit breakers — Trucks — Motors 
Power consumption of cars—Different systems of rail bonding— 
Continuous rail—Electric welded—Cast welded— Plastic bonds— 
Copper bonds. The Paper will be Ulustrated by diagrams, lime 
light views, and models, 
Wednesday, Jane 20th.—Oonvention of the Municipal Electrical 
Association opens at Huddersfield. 


— a a 


NOTES. 


The Institution of Mechanical Eagineers.—The 
i enmmer meeting of this Institution will be held in London, 
t commencing on Wednesday, June 27th. An interesting 
^ feature of the gathering is the anticipated presence of a 
number of members of the American Society of Mechanical 
Engineers, who will be visiting this country at the time. 
Among the papers down for reading are the following :— 
* Reoent Locomotive Practice in France, by M. Edouard 
Sauvage, of the Western Railway of France; “ Polyphase 
Electric Traction,” by Prof. C. A. Carns- Wilson ; “ Observa- 
tions on an Improved Glass Revealer, for studying Condensa- 
tion in Steam Engine Cylinders and Rendering the Effects 
Visible,” by Mr. Bryan Donkin. There is to be а continua- 
,, tion of the adjourned discussion on * Road Locomotion,” in 
< connection with which Prof. Hele Shaw, F.R.S., will read a 
ш оф. supplementary paper dealing with the recent trials. 
Various engineering and other works will be visited on the 
„ 27th, 28th, and 29th inst., and these include the Davies 
i en and Millbank stations 5 is N ес 
„ Supply Corporation, Messrs. Doulton's wor 
А Pe the Bankside station of the City of London Eleo- 


a: Chiswick, and Messrs. Willans & Robinson's works at 
‘* Ragby. 

„  Personal.—The Leith Electrical Lighting Committee 
` recommends the Town Oouncil to appoint Mr. J. G. Scott, 
Whitehaven, as electrical engineer in place of Mr. Bryson, 


Mr. 9. L. Maben, of the Belfast Corporation electricity 

' works, has been appointed chief aseistant'electrical engineer 

. at Bradford. "Th: Belfast staff presented him with a pair of 

gold sleeve Jinks with mon 

Mr. W. 8. Olark, electric lighting accounts clerk, Vestry 

< of Islington, has been appointed by the Shoreditch Vestry as 
27. Chief clerk and book-keeper in the electric lighting depart- 
.: ment. Mr. C. B. Holdsworth, of Bradford, who was 
5! Originally selected to fill the position, recently withdrew his 
I о on receiving remuneration to remain at 


3 ` 
The Barrow Oorporation has raised the salary of Mr. 
Barnett, the electrical engineer, to £800 per annum. 


А 


Мг. H. E. McKrell, late London manager to Isidor - 


gt Frankenbarg, of Salford, has commenced business at 83, 
2, Queen Victoria Street, E.O., as iur ge bao and 
„27 "supplier of all classes of electrical goods. Vulcanised rubber, 
сў wires and cables, will be made a speciality. 

Mesers. Johnson & Phillips’ electric cable works inform us 
e that Mr. T. M. Harvey has rejoined their staff. 
ae} Mr. A. Nichols Moore, of the Blackpool and Fleetwood 
„6! Tramroad Company, has been appointed an assistant engi- 
s neer on the staff of the Shcfficld Corporation Tramways. 
© FF 
. Lectures. Prof. Taylor Jones will, in October, begin а 
e systematic course of instruction in electrical measurement 
675 and practical electricity, for students. See our “ Official 
ist Notices” pages this week. Ta 
8. 
s" 


the following letter comes to hand from 


ighting Company, Messrs. Thorneycroft’s works at 


Electric Lighting of Inverness.—As we go to press 
Mr. E. G. Craven, of 
Edinburgh :—'* As my name continues to occupy a somewhat 
rominent place both in the Technical Press and the various 
ocal journals of Inverness, I feel that a policy of abeolute 
rilence on my. part may be liable to misinterpretation. May 
I therefore be allowed to trespass on your space to the limited 
extent of pointing out that I have invited the most searching 
irquiry into the manner in which I have dealt with the 
tenders for the electric lighting of Inverness, and that I 
await with equanimity the result of that investigation, 
whether carried ont by an impartial committee of the Town 
Council, or in the Court of Session (the Supreme Court of 
Judicature of Scotland). All I ask is that your readers, who 
have hitherto heard but one side of the question, may reserve 
judgment until they have heard both." | 


The Manchester Electricity Works.— The position 
and policy of the Electricity Committee were subjected to 
severe criticism. . . . . The Electricity Committee was 
arraigned for mismanagement and incompetenoy ; its finan- 
cial position, it was stated, was such as required a strict 
investigation. . The Electricity Committee, on Thurs- 
day, decided to appoint a sub-committee to inquire into and 
report upon the entire administration of the department, and 
the following were chosen as the members of it :—Alderman 
Higginbottom, Councillors Batty, Bowes. Boyle, Dr. Bishop, 
Lambert, and Phythian."— Manchester City News, June 2nd, 
1900. 


Wireless Telegraphy.—The Daily Mail says that the 
French Government has decided to equip the ships of the 
Mediterranean Squadron with wirelees telegraphy installa- 
tions. This decision is the result of a séries of experimenta 
which have shown the value of the system in connection with 
coasta] defence. 


Electric Tramway Plant for Sale.—The Leeds Oor- 
poration is open to receive tenders for the purchase of 
Fowler engines, Greenwood & Batley dynamos, switchboards, 
and accessories, all at present in use in connection with the 
electric tramway system. The plant will be available for 
гале about February, 1901. See Official Notices 
to-day. | 


Correction.—We are asked to say that the fee payable 
to the French Committee by those who wish to take part in 
the = Congress at Paris is 20 francs, not 40, as stated 
last wee | 


Appointments Vacant.—A demonstrator of electrical 
engineering is wanted at King's College, London. See 
“ Official Notices to-day. 

An assistant lecturer in physics and electrical engineering 
is required at the Battersea Polytechnic after September. 
Salary £150 to £180. See Official Notices to-day. 


Imperial Telegraphic Communication.—We read 
in the Times that the Eastern and Eastern Extension Tele- 
graph Companies have printed a full report of the debate in 
the House of Commons on May 22nd on Imperial tele- 
graphic communication. They issue with this a paper of 
remarks upon the points raised—remarks naturally directed 
against the arguments of those who led the attack upon the 
companies. 


Correspondence.—Two letters have come to hand, too 
late for insertion in this issue, from Mr. S. F. Walker, on 
“The Protection of Insulated Wires” and Electrical 
Engineers in the Royal Navy.” 


The Pacific Cable Scheme.—Reuter’s agent at Sydney 
says that, in reply to а telegram from Mr. Chamberlain, Mr. 
Lee, the Colonial Secretary, has telegraphed that the Govern- 
ment of New South Wales to the recommendations 
of the Pacific Cable Committee, and urged that the work 


should be pushed on as expeditiously as possible. 


= 
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REVIEW. 


Hydraulic Power Engineering. By G. Croypon MARKS. 
London : Crosby Lockwood & Co. 1900. 


Books on hydraulic engineering are too frequently little 


better than illustrated catalogues, probably because there are 

few subjects во difficult to treat simply as that of hydraülio 
engineering, and so little is known of the machinery 
employed. 

From this reproach the book before us is free. It contains 
descriptions of actual hydranlic machines, and deals with 
hydraulic rams, the flow of water through pipes and channels, 
hydraulic lifte and oranes, bali resses, riveting machinery, 
pumps, turbines, water wheels, and hydraulic engines, but, 
‘curiously enough, it makes no reference to the centrifugal 
pump. Bo much bas been written on centrifugal pumps, and 
to such a poor for no one seems to know any- 
thing about them—that perhaps our author did not care 
to join in, and he has left the pump severely alone. 

n such machines as are described, however, the vital 
parts, thosein which the operation of the machine is really 
affected, are illustrated in great detail, amongst these oe 
the hydraulio jack, one of the most useful, and for gen 
use most unreliable of appliances. It would be a great 
boon to the engineering world if someone would con- 
trive a hydraulic jack that would not quit work in the hands 
of, же were going to say, the ordinary everyday labourer, 
but we might have said, in the hands of the skilled 

mechanic, and it would be a fine achievement to discover a 
substitute for the hat or the U leather packing that seems 
indispensable to hydraulic rams. It may be that a great 
deal of the tronble with leathers is due to the use of iron 
rams, and that brass or copper rams would produce great 
improvement ; and it is not necessary that a light co 
skin need make very serious difference in the cost of a 
hydraulic jack. The author very properly draws attention 
to the necessity of brass or gan-metal linings on which leather 
pooner have to work, and all practical men will agree with 

im that the neglect of this precaution has caused the waste 
of thousands of pounds from the breakdown of leather 
packings through the rough wear of cast-iron. 

Separate treatment is accorded to details of general use,such 
as pipe jointe, which, for heavy pressure, re quire careful design 

treatment. In hydraulic work using very heavy pressure, 

it is essential that the packing of joints be such as not to be 
ораза оѓ being blown out, and it must, therefore, be suit- 
ably confined on all sides. Both the advantages and dis- 
advantages of water arise from the simple fact that practically 
it is incompressible, Hence arises its safety for heavy 
p for being devoid of expaneive property, there can 

no flying apart of ruptured vessels. An atmosphere of 
pressure reduces the bulk of water to the extent of only 
1 part in 20,000. i 

Many useful notes are made throughout the book, serving 
to warn the designer off dangerous ground. We are glad to 
see that the author accepts the dynamic theory of load action 
in stress production as enunciated by Fairbairn, and further 
illuminated by Wöhler and Spangenberg. We doubt, how- 
ever if the theory has received the attention of bridge 
engineers to the extent it deserves. American bridge men, 
especially, are apt to deride the theory as too far drawn for 
practice, get the unit stresses they find themselves compelled 
to adopt by experience, are in themselves а eufficient evidence 
of the truth of the theory. 

The supply of hydraulio power in London and other 
cities must have в stimulating effect on hydraulic machine 
construction generally, and engineers wil 
к in their work, It is well printed, and clearly illus- 


NEW COMPANY REGISTERED. 


Charing Cress and City Electric Company, Limited 
(66,081).—T bis Som pany was registered on Msy 28th, with a capital 
of £300,000 in £5 shares (20,000 preference), to promote the use of 
electricity for light, heat, motive power, manafacturing and other 
purposes, to construct electrical works, plant, machinery, and appe- 
ratus, and to carry on the business of 8 mechanical and 


find the book 


Salaries and ire in- 
. eurred in generation and 


electrical engineers. suppliers of electricity, metal 

and merchants, wire drawers, metallargists, &c. 
W. Е. Fladgate, 2, Orsig's Oomt, Charing Crom, 

S. W., chairman of Oharing Oross and Strand Electric Sapply Cor 


Supply Corporation, Limited, with 200 shares; В. Ohadwisk, 345, 
Bt. Martin's Lane, W. O., director cf Charing Oross and Susa 
Electric Supply Corporation, Limited, with 200 a M. Gui, 
Adelaide Gallery, Strand, director of Obaring d 
Electrio Sapply Oorporation, Limited, with 200, shares ; G 1 
22, Q 1een Anne Street, W., solicitor, with 1 share; and R Gatti, 1, 
Bes ford Square, W. O, merobant, with 1 share. The number of 
directors is not to be less than five nor more than 10; the first sre 
William F. Fladgate, George Н. B. Glasier, S efano Gatti, Richard 
Ohadwick, and Joannes М. A. Gatti; qualification, £1,000; remaner- 
tion, £1,000 per annum, divisible. 


SUPPLY STATION ACCOUNTS. 


Hull In commenting upon the accounts of the 
Corporation Kingston-upon-Hall electricity supply under 
Electricity g last year, we remarked that the кезиш 
Accounts. were very favourable. The effect of two stations 


with coal costs, for example. The Dagger Lane station was opened in 
January, 1893, while the new, or Sculcoates Lane station, was started in 
October, 1898. It, therefore, assisted in the heavy load of the winter 
of that year without having had to carry the standing charges far the 
summer season, when its additional plant would not have been fully 
employed. 
| GanzmAL ВтАТЕМИНТ. 
1808. 1899. Increase. 
. £94959 £188,802° £98,849 
.. 749,690 940,192 190,502 
. . 1,075 xw. 1,405 xw. 390 ки. 
Gross revenue ... . 410,333 £19,201 2595 
Gros profit ..  .. £8,328 28,660 £382 
Average price per unit sold ... 498d. 469d. — 394 
* This figure is reduced to £181,990 by the instalment written off (or 
| depreciation of) meters (capital account). 


Total capital expenditure 
Number of units sold 
Maximum xw. demanded 


As we anticipated last year, the price per unit has been brosght 
well below 5d. In 1897 it stood at 5'12d., being reduced by 14d. in 
1898, and by 29d. in 1899 to 4694. per unit. Meter rents shows 
slightly augmented figure, but on the gross revenue tbe drop pe 
unit sold is nearly 34. Sundry receipts include service connections, 


` testing installations, £c., on consumers’ premises, and an improve! 


premium, 


Gross. Per unit. Gross. Peor unit. Inareem 
Sale of current £15,546 498d. 418,390 489d. -Mi 
Meter rents, &с. .. 456 14d. 617 16d. 4 02. 
а ИТ - 
Bundry eoe 331 11д. 284 оф.  -94. 
Gross revenue £16,333 5234. £19,291 49234. — 34. 


The costs sheet shows an increase in most of its constituent itens 
Thus coal is responsible for nearly àd., and as the rises in oil, wast, 
&, and in wages balance the fall in repairs, this figure appess u 
the increase in works’ costs. Establishment charges and repairs ате 
been reduced in the gross amounts, and the former assiste to re 
the upward tendency in works’ costs, bringing total costs to only Id. 
over 1898. Rent, rates and taxes are very heavy, and it looks er d 
the works were being penalised, because they earned a profit. 

Costs or PRODUCTION. 
1998, 1899. 
Gross. Per unit. Gross. Per unit. Inc 
£2,034 ‘65d. £3,898 87d. +2% 
298 ‘00d. 416 °10d, +014 


1581 ‘Sid. 2455 68d. +1% 


distribution. 
новата and maintenance 


engines, 1,088 54d. 1.624 -41d, 151 


— —. 


0 
boilers, dynamos, &0. 


— — 


Works’ eost , 25,601 179d. £7,893 92-010. +30: 
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Rent, rates and taxes .. 
Management expenses, 
salaries of m en- 


neer, secretary, clerks, 965 814, 
establishment 


845 7d. 1115 28d. +014. 
1155 30d. — Old. 


б, 
General 


printing ера 81 594 19d. 468 12d. – 078. 
nsurance 5 


Other expenses. Е ik T" T 
Total costs 


—— — В) 


.. £8,005 256d. 10,681 9:710. + 15d. 
Interest and sinking fund charges in 1897 took £2,970, in 1898 
over £4,820, and in 1899 absorbed £6,730, or an increase last year of 
nearly £2,000. Owing to the increased costs and reduced price per 
unit sold, the net profit has fallen from £3,506 to £1924. In 1898 


£1,000 was paid out of gross profits to depreciate the item of meters 


in the capital account, and to this a further sum of £819 was added 
last year. | 
Prorre STATEMENT, 


1898. 1800. 
Interest on loans > e. 6 28,207 £3,230 
Sinking fund for repayments and deprecia- 
tion of capital .. .. de 5: 2,555 3,506 
Net profit carried forward .. .. 3,506 оне 
" » to reserve fund .. A 1,924 
Grom profit . ... £8,328 £8,660 


Тни accounts for last year recently issued 


Belfast show that the Belfast Corporation electricity 
Corporation undertaking is making most satisfactory pro- 
Electricity gress. Last year we dealt with the accounts 
Accounts. covering the transition period between the old 


and new order of things. Mr. Victor A. H. 
M'Cowen,the borough electrical engineer, has every reason to be 
satisfied with the results attained by supply from his new steam- 
driven station, opened in July, 1898, 


Оживвлг, BrATBMENT. 


| 1808. 1899. Increase. 
Total capital expenditure .. £96,277 £188,894 £43,117 
Number of units sold ...  ... 356,526 622.486 265,960 
Number of lamps connected ... 88,5600 51,500 18,000 
Gross revenue ..  ..  .. £8,225 811,679 £3,454 
Gross profit ...*. £3,882 25,936 £2,054 
Average price per unit sold ... 541d. 4°86d. —1:054. 


The average price per unit sold was over 64. in 1897, being reduced 
by gd. in 1898, and, as shown above, by over 1d. in 1899. The increase 
in gross revenue in 1898 as compared with 1897 was nearly £3,000, 
and, as the increase is now nearly £3,500, there ought to be abundant 
custom for the new steam station to handle. 


REVENUE STATEMENT. 


1898. ; | 
к Gross. Per unit. Gross. Per unit. Increase. 
Sale of current .. £8,089 641d. £11,308 4364. 108d. 
Meter rents, &c. .. 171 12d. 316 12d. 003. 
Supply of lamps 12 ‘Old. 51 024. + 014. 
Sundry fees, &с. .. 3 00d. 4 004. 004. 
Gross revenue £8,225 5:544. £11,679 4504. -1 044. 


— 2 — Cum mum) — 


The costs are particularly satisfactory. The only item over which 
the engineer has no control — rent, rates, &o.—shows a slight increase 
per unit. As the gross sum is more than doubled it is evident the 
financial department of the Corporation has been able to have its way 
here. To reduce fuel—i.c,, coal and gas—by $4. is an especially 
creditable performance. The total costs have been brought down to 
24d., nearly $4. less than in 1898. 


Ooer or Propvorron. 
1898. 1899. 
Gross. Per unit, Gross. Per unit. Increase 


Coal and gas £1583 1074, £1,754 67d. — 40d 
Oi, waste, water, and engine 919 144d. 247 °10d. — Odd. 
Salarios and w | 
in — and distri 1,188 78d. 1.477 57d. — id. 
Repairs and maintenance of 
buil Ы = 
balding, engines bolla 291 194. 457 -18d. 01d. 
ча Works’ costa ... . 223,943 218d. £3,935 1:590. – 66d. 
t, rates 
шуы кл taxes T 305 201. 724 28d. --'08d. 
salaries of managing en- 
gineer, secretary, clerks; 883 264. 584 20d. — 064. 
ven A al „establishment 
printing, law charges 1 391 264. 539 914. – 05d. 
er expenses 21 024. 11 *00d. — 03d. 
Total costa .. £4,343 9924. £5,743 9:914. — 714. 


— 


The proportion of units generated by gas and coal is shown as 
follows :— 


1867, 1898. 1899. 
Units generated — 201,832 at 195,000 at 22,000 at 
. by gas. 1°30d.per unit. 1°22d. per unit. 3:0194. per unit. 
Units generated 161,526 at 600,486 at 
by coal. 88d. per unit. 857d. per unit. 


The following figures are interesting, showing what may be 
expected of a battery and low tension system :— 


1896. 1897. 1898. 1899. 

Per cent. Per cent. Per cent. Per cent. 
Total еВсіепсу .. 938 89:2 89:4 884 
Loss in batteries... 39 5'4 5'3 62 
Loss in mains ... 2:3 5'4 53 5:4 


In the Corporation accounts the balance brought from last year is 
shown as £533. To this is added the gross profit £5,936, and after 
allowing for interest and sinking fund charges, £2,655 is carried 
forward to next year’s acoount. It will be seen below that the net 
profit for last year is five times what it was in 1898. 


Pnorrr ӨТАТЕМЕНТ. 


1898. 1899. 
Interest on loan . £2,786 £2,837 
Sinking fund for repayments ..  ..  .. 175 976 
Hire of gas engines co ae. eee жө 518 ie 
Net profit carried forward .. ..  .. 402 2,123 
Gros profė ... ... £3,881 £5,936 
CITY NOTES. 


The Telegraph Manufacturing Company, Limited. 


Tux ordinary meeting of the shareholders of this compan 
was eld on Friday last at the Law Association's Rooms, Liv 
Mr. James TAYLOB, chairman of the board of directors, d, 
and in moving the adoption of the report and accounts, which were 
accepted as read, remarked that 16 was a great pleasure to the 
directors to meet the shareholders with such a satisfactory increase 
in their business and profits. Their gross profit for the past year 
amounted to £41,284, which was an increase of £18,012 over the 
figure for the previous year. Daring the year also their property and 
assets, including goodwill, had increased from £127,142 to £145,870 
in consequence of extended works, and the purchase of 10 acres of 
land adjoining their works, and the railway at Heleby, which they 
believed would prove a very valuable acquisition. After dedacting 
depreciation, which was off prime cost, the total of their plant and 
buildings, &с., now stood at £138,842; the stock-in-trade stood at 
about £84,000, which was rather large, but necessitated by the 
frequent demands for immediate supply, Tney have a large stock 
at the Oape, of which they hoped to ba able to dispose quickly now 
that hostilities were ceasing. Oat of the balance at their 
they proposed to add £3,887 to the depreciation account and 
£17,500 to the reserve fund, increasing it to £27,500, which on a 
capital of £200,000 was not bad fora company with practically lese 
than two years working. There was also £4,883 for preference 
dividend, and in addition to an interim dividend of 3s. per share they 
now proposed 7s. per share and a bonus of 2s., making in all 12 per 
cent. for the year on the ordinary shares. This satisfactory result 
had been brought abort by the loyal oo- tion of all the staff. 
Mr. OnossLAND TAYLOR seconded the resolution which was 


unanimously agreed to. 
The proceedings then became special. 
The moved that the capital of the company be increased 


to £300,000 by the creation of 20,000 additional ordinary shares of 
£5 each, ranking for dividend and in all other respects with the 
existing ordinary shares of the company. He added that the 
immediate issue would be 5,000 shares at a premium of £4 per share, 
the existing shareholders to have the first option of taking them up. 
The amount of the premium, £20,000, would be added to the reserve 
fund. The increased capital was required throrgh the large and 
rapid extension of the business of the company. 
. JOHN SHaw, who seconded, said his 20 years ex ce of 
electrical industries convinced him that the company а very 
fature before it. 
The resolution was carried unanimously, and a hearty vote of 
thanks to the chairman and directors closed the proceedings. 


Castner-Kellner Alkali Company. 


Mn. WX. Матнев, M.P., presided at the meeting of this company 
held at Cannon Street Hotel last week, and in moviog the adoption 
of the report said, acoording to the Times report, that the wor 

of the company's process was in all respects what could be ' 


982 


THE ELECTRICAL REVIEW. 


[Vol 46. No. 1,176, Јоми 8, 1908 


and experience had enabled it to bs improved year by year in 
important features. This strengthened their position, apart from 
the protection afforded by the patente. The outcome of the year's 
trading was a gross profit of £69,486, out of which £11,273 had been 
expended in repairs, renewals, and special improvements of the 
working plant. The nef profit was £45,398, to which had to be 
added 25 m brought forward. An interim dividend at the rate of 
8 per cent per annum had been paid for the six months ended 
September 30th last, amounting to £12,000, and debenture and loan 
interest had also been met, leaving an available balance of £32,045. 
Oat of this it was proposed to pay a farther dividend at the rate of 
annum for the six months ended March 316$ last, to 
е expenses of the debenture issue (£6,000), and to 
appropriate £10,000 for depreciation reserve account, leaving £3,767 
to be carried forward. The Mathieson Alkali Oompany in America, 
with which this company were in close alliance, had become a very 
successful concern. As that company possessed the great advantage 
of cheap water power, the Niagara Falle, the development there 
promised to be much greater than could possibly ba hoped for in 
this country, or, perhaps, in any country in Europe. Of course, he 
referred only to that branch of the Mathieson Alkali Company which 
was devoted to the working of the Oastner process. The motion was 


agreed to, 


Brunner, Mond & Co, Ltd. 


Tun general meeting of this company was held on 30th ult. at Liver- 
prol Sir Jogms Ввоннев, Bart, M. P., presided, and moved the 
adoption of the directors’ report and balance-sheet, and dividends of 
7 per cent. per annum on the preference shares and 35 per cent. per 
annum on the ordinary 

Dr. Monp seconded, and said that after 19 yoars’ working the 
postion and prospects of the company were stronger and brighter 

an over. 

The motion was carried unanimously. 


Electric Construction Company, Limited. 


A MEETING of the debenture-holders of this шп у таа held оп 
Wednesday at Winchester House. The proceedings were purely 
of a formal character for the appointment of new trustees. Mr. 
Ввлсновоғт, who presided, explained that the International Trustee 
Oorporation, who had acted as the company's trustees in the past, 
had been formally: wound-up for the purpose of dealing with п 
founders’ shares. The International Assets Оошрару had 
formed and had taken over the whole of the property of the rater 
national Trustees Oorporation. The necessary resolution was then 
passed appointing the new company trustees to the Electric Oon- 
struction Company. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee bas appointed special settling days as ender 5 
June 13th.—City of London Electric Lighting Oompan 
Farther issue of 10,579 ordinary shares of £10 cach, Pay pad N. pald, Nos. 
100,001 to 110,579, and has also ordered the under-mentioned to be 
quoted i in the Official List :—Oity of London Electric Lighting Com- 
pany, Limited—Further issue of 10,579 ordinary shares of £10 each, 
fully paid, Nos. 100,001 to 110,579; ‘New General Traction Company, 
Limited—Fartber issue of 20, ,000 6 per cent. cumulative preference 
shares of £5 each, fully paid, Nos. 54,001 to 74,000. 

Applications have been made to the committee to appoint a special 
settling day in and togrant a quotation to Johnson-Lundell Electric 
Traction Company, Limited, 40,000 shares of £5 each; Potteries 
Electric Traction Company, Limited, £125,000 43 per cent, debenture 


Commercial Cable Company.—A quarterly dividend 
of 1j per cent. on the capital stock is payable on July 2ad. 


TRAFFIO REOEIPTS. 


f 


and Fleetwood Tramroaé Oom penyen e pes for the week 
June 2nd, 68. were 2570 150 lbs, 7d.; receipts for corre 
1899, 2887 бе. 5d.; aggregate for half-year to date, £5,897 18s. d. 


The Bristol Tramws ways and cr ig Company, Lantos 7 е receipes for the 
week une Ist, 1900, 48,046 12$, 9a. corresponding 
period, 1809, 280655 78. 7d. decrease, 48 48 148, 10d. 
fhe Ону and Bouth London Railway Combanv.—Tbe 3 the week 
ending June 8rd, 1500. were 21,434; ditto June 4th, 1899, £960; sonata 
са т receipta for half-year, 1900, to date, £27,752; 


198; increase 24,559. Miles open 1900, 82; 
one d Mart 1809, "^ June ord, 


The Dover Oorporation Tremweve,—The the week 
June 2nd, 1900. were 4185 9s i А nee grag 1699, £186 785. mie 
decrease, 18s. 63d. Total reoalnes to date, 1900, 0 557 188, 3144.; 
ot track spen, in 160," "i 5 700. pA E 
Number of cars, 1900, 11 , 1899, 11. R 


The Dublin U Unhed Tramways Com «The receipes for the week ending 
Friday, June 1st, 1900, were MA follows ns Т. Oo. horse cars 
#54 бв. 84.; ditto, electric cars. 28,412 пе. 2d.; D. В. D. Oo., 

E857 23. ват м £4,893 17s. 6d. ; ding week year— 
D. U. T. Oo., horse cars, 42,095 105. 7d. ; itso, pozio сагы 1,277 1810 
D. Oo., electric oars, £982 118. 14, ; 1 
282 8s. Od. a to ‘date, 288,078 me. d E смеа 
year, NN 188. 10d. ; pem 3 ENT 188. ба, 
electrically, 112 
96 miles by borses, for the corresponding period 


‚852: 
Total хабов from Jan 
£81,009 ; corresponding period 1899, 280,826; ` 
6 57 chains, 
The South Btaffordshire Tramways Oompeny.—The receipts for the 
. 4695 7a. 9d.; June 2nd, 1809. 
Aggregate receipts lor 23 weak: 214,835 8з. 91.; lant year, 213.884 Sa 14. 
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STOCKS AND SHARES. 


Wednesday Evening, 
Tus surrender of Pretoria as a market factor had been practically 
discounted in the Stock Exchange some days before Lord Roberts 
announced it officially on Tuesday. Consequently there was little or 
no excitement, and business has been cut into by the Bank Holiday. 
Uader these circumstances there are but few ohanges noticeable h 
our lists. The general tone, however, is hard, and we were told the 
other day by one of the principal dealers in electric supply shans 
that he had been bseieged by brokers demaniing lists of electric 
securities, paying various rates which clients had asked for. From 
this it would appear that supply shares may come into favour адай. 
and to such inquirezs as we Lave mentioned omr short tables of 
investments and their yields will prove valuable. Last week we 
dealt with the Ordinary shares of the best known companies. Hare 
are the Preferences most familiar in the market, together with the 
price and the rate which they return on the investors money :— 


County of London о Е 
St. James’s and Pall Mall. 


Preference shares, IT Fixed rate. Price. Return. 
Bournemouth and Poole .. 44 per mos 103 £4 6 0 
Brompton and onango. 1 i 9 317 9 
Brush Electrical 16 y» У 518 0 
Charing Cross and Strand 43 „ 3 18 3 
City of London IM 0 н 13 4 13 4 

8 ' 5 00 
«| 1 317 9 


In the foregoing list the interest is cumulative in every osse, except 
as regards the Brush and S'. James's shares. 

Free dealings have sprang up in the new shares issued by the 
Westminster Electric Company, and the price is 54 premium, which 
is under the actual value of the shares, simply because proprietors 
prefer to sell instead of taking up their allotments. They would fad 
the latter course much more to their profit in the long run. The 
renunciation letters sent out to Westminster shareholders bear a 
notice to the effect that before they are signed the name of the вет 
purchaser must be filled in—this is, we understand, in accordance 
with the latest Somerset House enactment. One more foolish, ar 
more Calculated to interfere with business, it would be difficalt for 
anyone except a Government official to conceive. We are able to 
announce that the Bt. James's and Pall Mall Company is preparing a 
new issue of £150,000 3j per cent. Debenture stock, particulars cf 
which will be published in a week or 10 days. 

The British Columbia Electric Light Company is offering a new lot 
of Preference shares to holders of the existing issue. The price 
fixed for applications is 104, and as the company's present shares 
stand at 104, there is no great attraction in taking up the proportion 
of new. 

Blectric railway securities are receiving a little more attention than 
they ordinarily get. City and South London is brightening up once more, 
the opening of the latest extension from Stockwell to Clapham 
Common assisting tbe market. When the line from Moorgate Street 
to Islington is finished—and the date is said to be not very far o 
tue UH ano Posen Lendon win Pane some chance of repaying the 
confidence of its supporters. 

It should be welcome news to Centzal London shareholders to bear 
that their line, commenced four years ago, is at last completed. We 
do not anticipate that the opening of the railway for traffic early m 
July will bave any marked effect upon the price of the shares. The 
event has been anticipated for so long, that its fulfilment may eves 
be attended by a slight decline in the quotation of Oentral London, 
particularly if the first receipts fail to come up to expectation. 

In the manufacturing department, Oallender’s shares are now quoted 
less the dividend, bonus and new, and the deduction is about EI pa 
share. The Preference are also er new, but the right to apply oy- 
ing so smalla privilege with it, no change has been made in the 
quotation. At the Telegraph Manufacturing meeting it ww 
announced that 5,000 shares of £5 each would be issued immediately 
at £9 per share, existing holders to have the first offer. Seeing thal 
the present shares stand at £13 in the market, they are hardly likely 
to refuse their allotments. The conclusion of the war will present as 
excuse for companies of every description to augment their capital 
and they are likely to avail themselves of it to the full. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Вал пова done 
Present AMB ‘Dividends for Closing Quotati 
Issue, x the last three years. 27 goth June 6th. "une бш. 
1891. 1898. Lowest. 
110,900 African Direct lege h, 4 % De ooo eee eee oe 100 —104 100 —104 see 
125,000 | Amason Telegraph 5 Debs., Nor. 1 to 1. 280 Red. ius see A — 90 85 — 90 
875,520 | Anglo-American Telegraph ... .. .. tees 8 8 7 £8 9s| 78/6 | 62 — 65 62 — 6 63 621 
8,062,240 Do. do. 6 52 Pref. eee өөө eve 8 6 6 R 1144 —11 1144—11*j 5} 4g 
8,062,240 Do. do. Deferred... eee eee eee Btook oe 18а. 78 134 — 14 131 — 14 ve 
44,000 | СЫН Telephone, Nos. 1 to 44, OOO. , l 4 @ 8 . | 2— 84 | 24— 
10,000, 0006 Oo Cable ove ҮТ) eee eee 8 8 % б 165 —175 185 —175 0 ee 
„8638, 0781 Do. do. Sterling 800 year 4 Y Deb. Stock Red. А А 102 —104 {102 —104 is 
6,000 Cuba Telegraph өз "өө eee TII coe vee eot 10 7 8 7 y 4 7 — 8 7 — 8 oe 
12.081 Do. ES Pref. eec eot eee TII TII 10 10 го 16 — 17 pi — 17 • 
Direct Spanish elegra h oe eec [11] eee evo eee 4 T 6 = 5 Ы d 
6,000 Do. do. E 10 Cum. Pref. eee TY) 5 10 TII oe 9 — 10 9 — 10 
80,000 Do. do. 4 J рев On i 101 —105%, [101—10695 
60,7102) Direct United States Cable EN 8175 | 98120 8 % | 114— 12 | 114— 12 114 ni 
120,000 Direct West India Eng EE r4 ‘Reg. Deb. TII TT) 90е eee 00 ° 100 —108 100 —108 
4,000,000 -Hastern Do, з [II] 060 eee 7 % 7 % [IIO 150 —155 150 —15% 1534 151 
1,795,000 R mega. Co de e 5 .. |97 —100 97 —1C0 | 98 
, 482, 2682 Mort, Deb. Stock Red.. . Stock 4 " 111 —116 111 —116 
350,008. Hisia Уаш ustralasis, and Chins Telegraph .. 10 7 # |7917 9 |154— 16 | 15 — 15} 153 15 
Do. 6 5 (Aus. Ger. Bub.) Deb., 1900, red. ann. ee E 
6,7001 100 6 .. 100 —108 [100 —108 "EN 
drgs., Eri 2 how 8,976—4, 836 
26,0000 ^ Do. do. 050— 8,975, 4,827—6,400 | 100 | Б B 100 ~108 [100—103 |... | .. 
890,0 JU Do. b. Stock ee "TT! eee 4 eee 112 —117 112 —117 114 eee 
800, 000 and Bonth African igri Еа gr "a oes 100 —108 |100 —108 |... |... 
200,000 Do. 4 Mt. Debs, (Mauritius Sub.) 1 „. |... | ve [1CO—208% lico —108% | ... |... 
180,287 | Globe Тонар азі TM z т si ‚са 205 43%, 5 53% | 11g— 112. | 11j— 112 11g | 11} 
150,000 Gren Northern ere of "cpg „ . . 10 f & 1 аси аси | „ 
eo 0 1 ees 82 — 8 = eee eee 
86,900 p Mort, Debe, )10| | 00 ge 100 —103 |... | ... 
17,000 x Telegraph e € е 25 10 J 109 109, | 53 ~ 57 |68—57 |... |... 
100,0 DOS London Platino-Brazilian Telegraph, 6 Dobs. eee - eee 6 eee eee 105 —108 106 —108 = ees 
72,680 Montevideo Telephone, Limited, rd., ов. 1 to 72,080 "ТТ ҮТ вов i TT) [TI 
0,000 | National Telephone, 140 48000 Сы. „ „ lok % | а бї MCN 
L) А woe eos eee ove — as coe 
15,000 Do. 6 Cum. Ist Pref. 06 eos 000 6 6 6 12 EOS 14 18 те 16 13 000 
15,000 Do. 6 Oum. nd Pref. eae eee "T" 6 6 6 11 — 18 12 — 14 oe eve 
280, 000 Do. 5 & Non-cum. 8rd Pret., 1 to $o 290000 5 5 6 5 — 64 5 — i 
2,000,000 Do. a Deb. Stock Red. 83 34 8] 98 —101 98 — 101 | 1003 
100,000} Pacific and European Tel., 4 % Guar. Debs., 1 4 is .. |102 —106 102 —105 os 
11880] Reuter’s .. „2 „ „ „„ an 859[59| | m— & | à— а | wal ct 
000 3 Oables Trust вео eee coe eee вее 5, e 3, 6 Y meri 124 E 42 н 
16,680 Do. do. b у 4 Oum. Pref. Nos. 1—16,689 200 900 na 53 4$— 53 585 eee 
179,947 Do. do. 5 iS De Debe. TT "T eee ee eee 108 —106 108 —106 eot [Ir 
300,0001 West African nee 8 у 4 eee у 4 coe 97 —100 97 —100 ве 
80,008 West Ooast of America, oa. 1—80,000 and 58,001 - 008 vee vee 1 soe eee 
150,000 Do. do. 4% Debs., 1—1,500 Aa Gayton aes soe vee ° 100 —108 100 —108 eee өөө 
880,781 | Western and Brazilian Telégraph AC - . .. 02 —105 102 —106 T 
307,980 | Western T lid. Nes. 1. Nos. 1—207,980 . ... 7 * 7 * 142— 154 |144— 163 153 14H 
000 Do. 5 95 Debs. 2nd series, 1906 ... 92 - 106 —108 105 —108 106 e 
821 West India and eee 000 e $ 7 2 96 8 96 i— 1 § — ixd § [T 17 
$4,568 Do. do. do. 6 Oum. 15% Pref eve 6 eet eot 7 — 8 64— 74xd ove eee 
4,000 Do. do. do. 6 Oum. 2nd Pret. eee 6 eee eee 6$ — 71 0 — 7 xd vee eee 
80,0 А Do. do. do. 5 % [7] Nos. i to 1,800 5 өөө eee 104 —107 104 —107 eot eee 


ELECTRICITY SUPPLY COMPAN = 


19 eal Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 5 4 6 % | 6 |7— 8 7— 8 ёда 

125 Do. do. 7 V Cum e bee b E: 81— 94 84 — 93 eee 

50,000 | Charing Cross and Strand Electricity Supply 5 73 8 * | оф | 8h— 91 8i— Ob 91 | 8j 
20, . do. do. = 4 % Oum. Pref. 5 54— 6 54— 6 eee 
84,000 |*Ohelsea Electricity Supply, Ord., 5|6%|6 1 6 % 64— 74 | 064— 71 
150,000 Do. do. do. b Deb. Stock Вед... Stock 4 108 —111 108 —111 

60,000 | Oity of London Electrio Lighting, en 10 |10 93 — 103 93 — 10} 10, 10 
40,000 . 6% Cum. Pref., 1 to 40,000 >... 10 | 6 12 — 18 124— 134 188 " 
400,000 Do. 5 4 Deb. Stock, Sorip. (iss. at £11 j all paid | ... | 5 122 —127 |124 —129 s 
40,000 | Oounty of Lond. & Brush Prov. PA —40,000 | 10 | wi ni TA 4 % 94— 103 94— 104 $4 " 
20,000 Do. do. do. 6% * $0,001 —60:000 10 6 ＋ 6 N 114— 124 | 114— 12} Ж » 
200,000 Do. 44% Deb. Stock, Prov. Certs (all paid) Rd. ME OW ope . ПДО — 118 110 —118 эй " 
26,100 и ee Elec. Corp., Ord. Shares ae 5|5% d * ia» 44— 5 44— 5 s e 
75,000 do. 44 % 1st Mort. Deb. Stock ... 100 *. 101 —104 [101 —104 ‘i 
110,000 London Electric Supply Corporation, Limited, Ord 8| ... бт 14— 2 14— 2 ‘i 
49,840 * 6% Pref, ET. DEW у, 4 — 4} 4 — 4 Ва d 
250,000 do. 4% lst Mt. Db. Stock Rd. |Stock| ... |... | ... 100—102 100 —102 101 - 
85,000 Metropolitan же Вп iy, 101 to 62,500 10 6 5 Y 5 V |13— 144 | 184— 1444 n 
220,0007 Do. 43 95 Mortgage Debentare Btook 144995 |. 114 —117 114 —117 ie » 
220,000 Do. 33 Y Mort. Deb. Stock Red. . Stock} .. | . | .. 96 — 98 | 97 — 99 d ie 
6,452 | Notting Hill Electric 1 „ Cue мак М: Ө 6% 7 154— 164 | 154— 164 |... " 
40,000 | Bt. James’s and Pall M ae Light, Ord. .. ues 5 14% 14% 14 144— 15} | 144— 154 1598 
80,000 Do. 7 % Pref., 20,081 to 40,080 5 7 7 7 — nd 904 94 ee 
12,000 Smithfield Market Elect. wr Ord. d. 900 ТТ 5 ID TD TP 2 — 23 2 — 2} TID oe 
66000 Bouth Do. Do. 4 % D eee TT 100 ТТ eee 006 a — 95 85 — pt ee TI 
London Electricity Bu y» Ord. ees b TT ITI TII — ==» 
79.900 | Westminster Bleotrio ty Bupply, C 101 to 80,000 vix 5 — 14 
* Subject on 
—ñ —-„—0 ое yt tn arcane Serene as Sin ЫГЫ ene 
Dividende searted q pre fer 2 Sear eee ct of eve year ond the Guat pert 


984 THE ELECTRICAL REVIEW. [Vol 46. No. 1,176, Juna 8, 1908 


SHARE LIST OF ELECTRICAL COMPANIES-—Oontnued. "b 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Btock | Ciosing 
P t | Dividends for 
lame, NAME. Share. the last three years. Tay Dot June 6th | 
t | 1897., 1898. 1899, - Lewes 
65,000 | Aluminium shares, Nos. 1—65,000 ... as i 1 | 10 * 20 ... 24— 34 2f— 8} = 
90,000 Do. 4} 95 1st Mort. Deb. Btock Red. (ae Stock .., cae 51, 006 96 —101 96 —101 — 
80,000 | British Electric Traction sa И А=> 505 10 saa 8 . 154— 164 154— 163 "— 
59,000 Do. do. 6 Cum. Pref. 10 dd кө V 12 — 18 12 — 13 125 

200,00C Do. do. 5 % Perpetual Debenture Stock ... Stock TM сы *. 124—127 (124 —127 
85,0001 |f British Electric Works Co., Ord. £1 shares, 50,001—185, б. sh ы 81а í— 1 — 1 — 
50, 000 Do. do. 6 Y Cum. Pref., 1—50, 000 . с vias v» ] di tg— HH t- 4 -:' 

500 |f Do. do. 41 % 1st Mort. Deb. sw | 200: ] i aie .. | 99 —101 99 —101 — 
40,000 | British Insulated Wire Ord., Nos. 1 to 40, 00 eee 5 15 $ 15 Y 20 Y 11 — 12 ll — 12. - 
27,500 Do. do. 6 “Сата. Pref. Nos. 1 to 27, 500 . Pru x^ VR 6 — 6 6 — — 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8| 8 5 (e 11— 2 1#— 2 еә 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90, 000 2| 6 6 ane 2— 2 — — 

125, 000 Do. do. 44 Perp. Deb. Stock eee Stock ees eee TIT 109 —]114 169 —114 LLLI 
50,000 Do. do. 2nd Deb. Stock Red. Stock 108 —105 103 —105 oss 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 124% 15 5% 15 `% 144— 154 134— 144 aos 
20,000 Do. do. 5 = Cum. Pref. 5 — 6 Ужа 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red. Stock! ... 9 e ЧАЛ 2115 112 —116 — 

213,533 Oentral London Railway, Ord. Shares vas jie n ДОМ ee = *. | 10 — 103 | 10 — 104 w 
61,033 Do. do. Pref. half-shares sis "e A PR aes © 4— 54 4t— 54 os 
71,447 Do. do. Def. do. T ө а 5 5 — — 5 — 54 — 

855,000 | City and South London Railway ... = Stock 18% 24% 11% 61 — 65 — 68 65 
87,500 | Do. do. Ord. shares, Nos. 22,501 to 60, 000 . „ Д9 Ы t 54— 663 6 — 7 sd 
82,098 | Crompton & Co., Nos. 1 to 32,098  ... ol as 6 [A edt 841— 4 34— 4 — 

Do. 5% Ist Mort. Reg. Debs. 1 to 900 of *. 

190,000 £100, and 901 to 11,000 of £50 Red.). 1 1086 100 —108 = 
99,261 Edison & Swan Utd. El. Lgt., VET shares, £3 pd.1to 99,261 5 6 6 9 ss 2— 4 2 — ‘a = 
17,139 Do, do, do, А” Shares, 01—017,189 5 6 6 860 33 — - 

844,023 Do. do. do. 4 % Deb. Stock Red. ...| 100 | ... TA .. | 98 — 95 93 — 95 E 

112,100 | Electric Construction, l to 112,100 ... өө, 2| 6 6 oa 2— 21 2— 21 Y. 
25,000 Do. do. 7 95 Cum. Pref., 1 to 25, 00 .. a) T 7 254 — 21— — 

140, 800 Do. do. 4% Perp. Ist Mort. Deb. Stock e. (Stock! ... sò ... 103 —106 103 —106 i 

9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ioe 391 7 7 .. | 10 — 11 10 — 11 | 
80,000 | Henley’s (W. T.) Telegraph Works, Ord. ... ей ése 5 | 12 14 15 95| 181— 144 133— 144 | 
80,000 Do. о. do. 4 Ф Pref. ... 5| 7 7 * 54 

50,000 Do. do. do. 44 Mort. Deb. Stook... Stock 44 АА . 110 —114 110 —114 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works iss OAG: | 30 10 Ф| ... |21 — 22 21 — 22 ; 

800,000 Do. do. do. 4 % 1st Mort. Debs. | 100 | >... >з „ 100 —108 100 —108 
87,500 Liverpool Overhead Railway, 8 AN € a 10 BÀ 81 324 91— 9} 91— 

10,000 Do. do. , £10 paid eus aue | 20 5 5 5 13 — 133 13} — 133 
87,850 | Telegraph Construction and W m IE BN 15 15 84 — 38 84 — 38 

150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 eee | 100 isi 102 —105 102 —105 
соо Telegraph Manufacturing, Ord. Nos. 1 to 20,000 вәз BI ow 8 Sx 12 * 114— 124 114— 124 
20,000 Do. do. 5% Cm. Prf. Nos. 1 to 20, 000 1 wes 54— 54— 6 

t Quotations on Liverpool Btock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 

*Birmingham Electric Supply, Ordinary £6 (fully paid) 8—10. кеча and Knightsbridge Electric Lighting 
Brompton and Kensington, 43% Debentures of £100, 104—106. 12—18; Ist Preference Cumulative 6 EN Ба (fully EET. UN 
National Electric Free Wiring, 12/6 paid. entures, 102—105. Dividend, 1899, on Ordinary Shares 
Oldham, Ashton, and Hyde Electric 1210 pd.), Ord., 17 DUM „T. Parker, £10 (fully paid), 18. 

Do. do. Pret, (£10 pd.), 101—10: | 7 — 

* From Birmingham Share List, | Bank rate of discount 34 per cent. (May 24th, 1900). 
MARKET QUOTATIONS, Wednesday, June 6th. 
CHEMICALS, &o. This week. | Last week. Ino. or Deo. METALS, &o. (continued). This week. Last week. Ins. or Des, 

A . f drochlori ғә = wt. 50 5 / m Copper Sheet  .. «„ „* ton £81 £85 deo _ 

"s ы мініс ^s ES ee ee id phy 99/. 4, ee ; = R D .. "- se. — don £84 * #85 E dec. 

G w ОхаНо. M .. рег owt, 82/- B2/- $e e » (Electrolytic), Bars .. per ton £81 £81 а 

a2 yn Sulphurio $e T e+ per owt, 5/6 Б/ u$ e x РА Sheets.. рег ton £90 498 ~~ Ak „25 

a Ammoniac, Bal .. .. per owb| 39 390 8 6 n " Rod .. perton £34 28 | 

: Ammonia, Muriate (orystal) +» per ton £84 £34 * е 1 " H.C, wire per lb. 9%, è — 

.. рег ton £81 £31 fEbonite Rod  .. «we per Ib. Bj- '- = 

а Bleachin powder ee „„ per ton £7 427 .. ` f " Sheet... -° „ per Ib. 10 4 "N 

a Bisulphide of ов ee ee рег ton £15 £15 is п German Bilver Wire „por lb ; S5 87 Ld 
a Borax es es per ton £17 £11 e h Gutta-percha, fine e „„ per Ib. 8/-to8/6 | 8/-to8/6 -- 

а Beech (90, og у” ee ee per gal. 7/- 7j- . h Inte rubber; Para fine .. der Ib. 8/9} to 8/10 | 3/95 to 8/10] .. 

e... per gal 6/6 5/6 2 (Iron, Charcoal Sheets .. per ton T ГЕ у 

; Puy ес Т pet ton £26 £26 $3 í Pig —— warrants) per ton 69/0 — (uw 

к Lead, Nitrate  .. perton £25 £25 бә í » Кога — per ton | From £ From 411 

White gu 90 .. рег ton £31 £81 98 « Soup eavy per ton | 70/- to 72,6 | 70/- to 72) Г MS 

а КА eek ge Ж pe ee per Es x 2 m 10 a 6 on ire galvanised No. 8.. per ton m AMT — 

a e ate (90 ee а ee | = : 

a Napbiba, | Bolvent (90 ?/, at JE: о Lend, ‘lsh Ingo .. . Per en (5 £17 5 1189] у - 

y ee per gal, 5/8 5/6 ee g " " Bheet .. „„ per ton £18 £18 19 | * 

a Potash, ichromate, in casks., per lb, 4d. 4d. ee т Manganin Wire No. 28.. .. per lb, 87 Bj- E 

a „  Oaustic(75/807|) — .. per ton 424 £24 ae g Mercury „рег bott £9 10 £9 10 es 

а „ Bisulphate  .. per ton £85 £86 a а Mica (in original cases), small рег lb, | 8d. to 9d, | 84. to 9d. "V, 

a Shellac ee ee per owt, 68/- 68/- .. d " " " 1 per lb, 1/9 to 72 179 to „„ 

a Sulphate of Magnesia . .. per ton £4 10 £4 10 ae d large per lb, | 8/310 7/3 | 8/8107 oo 

a Sulphur, Sublimed Flowers ee рег ton £6 £6 T Р Phosphor Bronze, plain o рег lb. | ljltol/4 n to P 

а „ Recovered  ,. per ton £5 10 £5 10 ec rolled bars & per Ib, | 1/1$0 1/4 to Seer 

Lum .. per ton £5 £5 * " rd жер; & sheet per lb, | From 1/8 | From ane 

м Boda, 8 tio (while 70 8 „„ per ton £10 15 410 15 58 A Platinum ., per on. £8 12 £912- ev 

& „  Orysta .. рег ton £8 £8 es p Bilicium Bronze Wire per lb, | 1024 tout 1024. to 1/1 „е 

а ertha casks. per Ib. 811, 814. 90 í Steel, Magnet, acc'd'g to desc'p'n p. ton | From to £40 ee" 

METALS, &о. í Steel, Magnet, in bars ee .* EA Rn % + 
Aluminium Wire, in ton lots.. per ton 2224 £294 T g Тіп, bio gk. . per ton % £140 | ru 10 dec. 

b Sheet, in ton lots.. per ton #191 £191 bs Д „ B . s cw. ORT 19 179 эй 

р Babbitt’s metal in ae .. per ton | £80 to 4150 £80 to ag * » wire Nos 11018 .. ++ per lb. 19 T 

c Brass (rolled met 710 170 basia] per lb, КА 7 White Anti- “triotion Metals— ** 

Tube (brazed) ..  .. per. lb. 103d, 104d, ia " White Ant” brand £40 to £70 | £40 to £70 .. 

NIS „ (solid drawn). per lb. 9d. 9а, * j Yarns, Cotton, Single 101һ, bundles 1 pr Jb. . m 

c „ Wire, basis sa per lb. Sad. 84d. ee f н  BestFlar,6 lea. es per lb, — 

с Copper Tubes (brazed) .. .. per lb. 114d, um - j » Hemp,8 ply 101һв. .. per lb, * 

с » n (solid drawn) .. per lb. 1144. | 1144 11 и Russian, 10 lbs, у Ib, а Em 
Copper Bars (best selected) ., per ton £84 £85 | £ide. | $ zit, Jute, (Viele Montagne bd per ton | £25 15 SN EJI ö nett 80= de 
Quotations supplied b tati ach hen sings T | 

Messrs. d. Boo А & Со. ретту Teale Hubber Gutta-Percha, and ‚ k Menars. by, Limited, 

$ The British Аиша Company, Led, Works Company, Lia. 2 Messe. W. T. Glover Oo. 144 

e Mesers. Thos. Bolton & Sons, Messrs, James à Shakspeare, n Messrs, Р, Ormiston à Bone. 

4 Менго, Fefe & Вова { меге. Jackson à TI. s Moser. валаа, Мыл à Оз Tah 

i Mesure, Henry C. Zee à Ge, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE OALOULATION OF DISTRIBUTING SYSTEMS OF 
ELEOTRIO TRACTION UNDER BRITISH CONDITIONS. 


By Н. M. BAvzzs, Associate Member. 
(Paper read May 3rd, 1900.) 


(Concluded from page 942.) 


APPENDIX No, IL 
HxawPLmS ABD TABLES OF MOST Economica, Оовввит Daneiry. 
Symbols as in Appendix No. I. 


B = percentage interest charge on cables. | 
P = cost of one ton of copper in form of cable. 
w = SSTŠ | where à = equivalent fall load hours of use per day, 


and n = cost in pence of one Board of Trade unit. 


| For example, let 2. 22b B p = 1,800 


h = 12 Е 
n = “BA: jan = 96 
w = TTS 6849, 


then {2 = 1,800 х 6849 x 0041 = 5054, 
and ¢ = 225 = drop in volts per mile 5 = 045 = 500 amperes per 


045 
square inch. 


The equality of ohmic and interest losses із readily shown. One 
mile of cable of one square inch section will cost £200 x 91 = 
£1,820, and the interest on it at 9 per cent. will bs £164, while the 


ohmic loss will be 500 x 22°5 = 1,125 watts, worth also £164 per ` 


annum; to the nearest £1 in each case. 


Tables for varying values of B p and w are convenient, in the 
following form:— . | 
вр = 1,20. 
w t = drop per mile. Best density. 
40 E se г Р aie . 912 
50 iis * 157 Ра .. 962 
60 T we AUR Vu su .. 383 
| Bp = 1,500 
40 a . 157... iu .. 362 
50 Ея * 176 .. ses *. 3992 
60 ш .. 192 .. iss .. 427 
A p - 1,800. 
40 га не 424 шы 8 .. 383 
50 "- uc 492 ы 925 e. 427 
60 859 211 .. sae 469 


or а table giving values of t and best density for values of the 
product. вр w may be readily made and used. 


APPENDIX No. III. 
CALOULATIONS FOR “ BoosTED" FEEDEBS. 


The only special factor in these is the correct value of w. Buch 
value should take into account the transformation loss in the booster, 
and the annual charges on that machine referred to its outpat. 

It n is the cost of a Board of Trade unit at the main switchboard, 


and the efficiency of the booster at ite average working load is 300. 
U 


the transformed units will oost 100 » in energy alone. 


Again, if the machine cost £a per annam in interest and 
tion, and £b per annum for attention and stores consumed per unit 
of average working output, these charges will add to the cost of the 


energy 5 +) $501 pence per B. O. T. unit, the value of 10 will then be 


Fur example, if a booster cost £15 per Kw. output, and 13 per cent. is 
for interest, &c., and if it costs 104. per annum for attention 
and stores, these costs amount to £1:3, or а + 5 = 2'3, then if the set 
is in service 15 hours per day 
(a + b) 240 _ 23 x 240 =, 
365 A 5475 мыр 


With n 75d. and efficiency 75 per cent., the cost per unit trans- 
formed becomes 


(75 x 133) + 11 = 111 pence. 
240 
| | 111 x 6475 . 
The values of w so found should be used in caloalating the best 
density of current in the boosted ” feeders. 
It must be noticsd that where boosters are used, as on trolley 
ers, to keep the drop within certain limits, the boosters have only 


and w = 


to supply the difference between the permitted drop and that which 
occurs in the feeders, and the current density found as here explained 
is that which should prevail in the corres nding distance beyond 
the point at which an unboosted feeder give the limiting drop. 
Hence the total in the boosted feeder should be the sum of the 
limit, and that in the length beyond at the density here found, and 
the actual section of the feeder shoald be such as to give that drop 
on the actual feeder length. Thus, if the limiting drop is 50 volts, 
aod that is given by an unboosted feeder three miles in length ; 
whilst a boosted is 44 miles long, and should 15 volts in 
the 14 miles excess, the proper uniform density in the whole 44 
miles should be such as to give 65 volts drop. Unless supply is 
given much beyond the limiting drop distance, the decrease in cur- 
rent density as compared with that found for direct feeders, will not 
belarge. In 6. feeders, кле. ph 5 is prac- 
tically correct, as the permissi ways much exceeded, 

The best density for teoders supplied from transformers 
is found in the same way ss for track foedors. 


APPENDIX No IV. 
CALCULATION FOR TRACK FEEDER, EAST OF T. 
Rail resistance, 0289 w per mile. 
Drop allowed, 5 volte. | 
Amperes x miles constant for 5 volts = 173. 
Ourrent per car, 15 amperes. Oars paseing in pairs. 
From Т Eastwards. 


Cars. Amp. miles, Product. Sum. 

Ist pair * 30x 329 

T to F, 5 сате, j 2nd pair ... e». 90x 6 = 18 

‘9 miles. latr ies e. 15 х 9 = 18:5 

5 тю чи иа 1058 
at ds — x 121 = 36 03:8 
ГҮЛ =, aod pai 0 80 х 183 = 5649 1587 
2 on line na .. 90x 215 = 645 993 2 


As the sum is brought over the constant by the carrent flowing in at 

G from branch x a, a should be a point of change of direction. The 

prodact of ampares x miles on branch & d is 15 x 11 = 16:5. 

Tais added to 1587 at @ = 1752, a little over the limit. Hence 

the infogeal of ampere ‘lan from тапар за ош бот h. 778 
8 of ampere m G to point sho e 173 

— 16:5 = 156:5,to keep x at 5 volts. | 
Then from G Kastwards | B:ction d O, 4 cars. : 


. 15 miles long. Current flowing east 30 amperes from branch x G, 


Cars. Amp. miles. Product. Sum. 
At G TIT TI T — 16:5 — 
G to let pair... .. 90 x 875 = 11:25 27°75 


186 pair to 2nd pair. 60 x 75 = 45:00 72°75 
- 2nd pair to o 90 x 375 = 33°75 10650 
H being terminus, and only 2 cars between н and o, it is obvious that 


fee ding point should be west of o, so sum westwards from H. Hto 
017 m. 
Cars. Amp. miles. Product. Bum. 
lst pair too ...30 x 85 = 956 


о to 2ad pair a o 30 x :375 = 11:25. 3675 
ad to lst paira о 60 x 75 = 45:00 8100 


Feeding point will thus be between the 1st and 2d of cars east 
of a. 16 should be exactly 825 miles cast of d. The product from 
this point will bs 54°75 to the terminus н and to N, corresponding to 
1'58 volts drop. Hence the feeding point may be 3:42 volts above 


The track feeder will have to carry back 120 amperes, and be 2,975 
miles long. Section should be :39 sq. in., and the drop in it will be 
1506 x 2:975 = 45 volts. Bat as its end may be 3 42 volts above 
earth, the booster will have to give only 41:58 volts, and have an 
output of 4158 x 120 = 5,000 watts say. 


Track Реврив No. 2, 

From T Westwards. | N 

It is obvious to inspection that some current should return vid 
D and some vid 3. The dividing points should be those at equal dis- 
tance from т by each route. 
` On the branch р 7 this point is practically at the oentre of its 
length, hence half the total current is taken as flowing each way. 

On the circuit 7 D c 17 1, it is very close to the junction, 1. Hence 
the current returning by J will be half tbat on the branch, D з, and 
the whole of that on branches from 3 to 1, K and L respectively, 
making altogether 8'5 x 15 = 127:5 amperes, which gives at once 
the section of the track feeder from T to 7. It also follows that the 
potentials of points D and з should be kept equal Find feeding 
points, &c., as before. 

т to D, 7 cars, 2:35 miles. Branch ом, 4 cars = 60 amperes at 35 
miles from т. 

Assume 1 car at p, the other 6 in pairs at ‘59,118 and 177 miles 
respectively from т. 


OURRENT EASTWARDS TOWARDS T. 


Cars, Amp. miles. Product. Sun. 
T to 0 “ae .. 60 х 95 = 2100 
T to 1st pair e. 90 x 9 = 1770 38 7 
T to 2nd pair .. 90 x 118 = 3540 741 
T to 3rd pair * 90x 177 = 5310 127 2 
TtoD — 18 x 235 — 3525 16245 = 47 v. 


T to o, part current - 
55 iz x 235 —105 173 
giving 5 volts at p. 
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OunRENT WESTWARDS FROM D. 
D to o, 1:65 miles, 6 cars, pawing at 41, ‘82, 1 23 miles from р, 33 
amperes from branch D J also— 


Cars. Amp. miles. Produot. Sum, 
D to 1st pair . 38 x 41 = 13:58 
lst to 204 pair. 63 x ‘41 = 2583 
2nd to 3rd pair. 93 x ‘41 = 3813 
9rd to c 198 x 41 = 60°43 12792 at с. 
Oount back from А to find equal point. 
4 to B, 2 miles, 3 cars, assume 1 at a, 3 in middle. 
OURRENT EASTWARDS FROM A. 
Cars. Amp. miles. Product. Sum. 
4 to 1st pair .. 15 x 1 15 
let pair to B TII 45 x 1 == 45 60 
в to o, 1:1 miles, 2 cars, assume in middle, current of опе car from 
branch B 3. Oontinue summing from a. 
Cars. Amp. miles. Product. Sum, 
B to middle eee 60 X 55 = 33 
Middle to o .. 90 x 55 = 495 142:5 af с. 


This indicates feeding-poin 


The feeder will be four miles long, have to carry 278 amperes 
have a section of 89 sq iu., will p4 x 1506 = 60°24 volts, and 
booster must give 278 x 60°24 = 16,445, вау 17,000 watts. 


TRACK Fegpar No. 8. 


Inspection of the diagram suffices to show that ; must be the 
feeding point for this. The greatest drop thence will be on 
J K, 2'2 miles long with two cars. Assume one at к and one 
way, then ampere miles K 3 will be 41:25 or 12 volts. 
not bs more than 38 volts above earth. This is lower than D, 


Н 
БЕ 
3 BE 


limite, 
that the actual and its distribution will vary widely and rapidly 


к of 4 
inch, drop 32 4 volts, and require a booster to give 32 4 
127'5 = 4,180, вау 4,200 watts. 


A FRIOTIONLESS MOTOR METER. 
By B. EvmnsHED, Associate Member. 
(Abstract of paper read May 10th, 1900.) 
PRELIMINARY. 
In the course of the last few years the author bas tested some of the 
better known types of motor meter in general use, with the result 
that the lowest observed value for the moment of frictional resistance 
57 dyne ems. and the highest nearly 1,400 dyna cms., while values 
dyne cms. are quite usual, All these teste were 
w had 


in one which has run for many million revolutions. 
will, it is hoped, serve to excuse, if not to justify, the title friction- 


Among the many links in the long chain connecting the 
locked in the coal store of an electric power station with the work 


least im t. Yet it has, perhaps, 
Institu of Blectrical Engineers than any other essential part of an 


Bearing all this in mind, the author feels that a paper devoted 
to the description of an attempt to remove some of the more obvious 
defects of а particular class of meter—the motor type—together 
with an exhibition of the outcome of that attempt will need no 


- apology. 
Moron METERS. 


The fundamental principle of all motor meters is very simple. The 
ray (ечи (torque) of the motor is made to the 
power (or to the current, in a coulomb or electricity meter) being 


metered, and ке of the macer Y pog е 
momen рор! 

will be proporti 5 the current), and the 
number of revolutions made in a given will be 
the energy (or to the electricity) supplied. This was 
stated by Profs. Ayrton and Perry in describing their well-known 
energy meter, the forerunner of n all meters 
invented.“ Unfortunately it is easier to lay down law than it is 
to make a meter obey it. A motor axle must have bearings; a cur- 


rent has to be led fo the rotating armature either brushes or by 
to be driven. 
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T xp ET 
uo are to 
work on the brake. Hence a table of corrections can be written down 
miles ы кво ый аланган чигү ‘ated. Ii — fiaid 
ou range 8 ne 
friction this assumption is correct. The errors of the moter are given 


TABLE I.—Ennons or UmoogREOTED Moron Mera. 
Maximum Driving Torque = 100, Friction = 2. Fall Speed = 100: 
Arbitrary unite. 


| Speed numeri- 
FRA cally-eq 


Driving moment ual to 
м. 1 — f. 
2 0 
4 " 2 
20 ” 18 
40 n 38 
60 n 58 
100 n 98 


Standard range = 1 to 83. 


It will be observed that with sach a meter the consumer gets а 


CORRECTION yor FRICTION. 


It is well known that friction can be partially corrected by means 
dod бырде pesi bs circuit. If to the 
meter we add a starting whose driving moment on the armatum 
equals 2, the errors in Table I. disappear. А new error will, bow- 
ever, have crept in; the meter will almost invariably 
load is sero; the strength of the starting coil, 
although not quite eo immoral, will still occasionally 
when the load is off. 

The author has found that a meter fized to the brick wall of the 
office building at Woodfield Works would go on running all night 
when the driving moment was reduced to a 
that required to balance the normal average friction ; and this can 
only be accounted for on the assumption that during what may be 

the positive balf periods of vibration the meter axle and oom- 
mutator were to all intent= and purposes frictionless. 


Bat this was y purchased at the expenditure of во less than P 
watts in the pressure circuit. 


. 
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ErnewaTION or FBIOTION. 


regarding friction as unavoidable and attempting to 
correct for it, the author has approached the problem from another 
side and endeavoured to remove the causes of friction, and so avoid 
the nec:ssity for correction. These causes are, as has already been 
of axle bearings, (2) friction of brushes on com- 
mutator, and (8) friction of 5 and connecting it 
| ve axle the first is 
bearing, which is usually a 


5 in - 

the pressure of the axle on the bottom bearing is reduced to a few 
туб Аа эше не 
pivotted. 


friction of the train is entirely removed as a source of error. 


The train is driven by a simple electro-magnetic device, whose speed 
of working is c by the speed of the motor, although there is 
absolutely no connection between them. 


These means have already sufficed to reduce the friction from a 
value between 300 and 400 dyno cms. to lew than 3 dyne cms, and 
there is reason for believing that the limit has not yet been reached. 


EARLY АТТЕМРТЕ AT Memo BUSPmNSIONM. 
The 


се 
em. 

The author began experimenting with magnetic suspensions a few 
weeks after the publicition of Prof. Forb>s’s papar oa his “ windmill” 
meter. 16 sired him that the n m erp made 
nearly frictionless by magnetically :u:pending the vanes, 

with a bar magnet placed in line with 


top 
and bottom ent proved quite unworkable and was 


‚ ehe arrangem | 
abandoned. In 1891 the author, in condec ion with Mr. Vignoler, 


ado Mon юшщ axially below the armature, 
to the of the vessel. A bar megnet 
underneath the veseel, in line with the iron rod, and with 

i the bottom of the vessel. The 


magnet, and the axis of rotation of the rotatory system coincided with 
the magnetic axis. This magnetic pivot,” as it was called, worked 

dmiral) moter Another application 
was attempted in 1891-2 in connection with 


In a renewed attempt to make a onless meter of the Ayrton- 
Perry type, the weight of the was ded by the 
attraction of a fixed the upper end of the iron 
axle. It was, however, not found ble to reduce the waste of 
power in the solenoid below about 5 watts. 


Present Form or Мланитіс BOSPRNSION. 


Finally, the author returned to the first idea of a simple magnetic 
pole fixed above an iron axle. Experience had proved that one of 
the worst troubles with all forms of suspension was caused by the 
magnetic axis not being absolutely coincident with the rotational 
axis, the latter being determined by the pivots. Ifthe top pivot is 
removed, the axle is free to centre itself in a magnetically symme- 

it will then rotate about the magnctic axis (fig. 1). 
Any directional тошо, е С the Erg ты sees cae 
being ct figures of revolution, enormously redu 
eim hing the diameters of axle and pole; and with diameters поб 


mech exceeding 5 mm. the supporting has no measurable direct- 
ing influence upon the axle. The com on of the magnetic sas- 
pension with magnetic pivot has resulted in a perfectly prac- 


ticable and very simple arrangement for relieving a step bearing of 


To prevent the axle from accidentally coming into contact with the 
eri agri рон, di раш ыш шара metal (seen at e in fig. 
1) is interposed between them. It is fixed immediately above the 
end of the axle, leaving a very clearance. The supporting 
is adjusted until nearly the whole of the * 
is If the pressure is red to sero, a slight shake 
jerk the axle up until it rests the plate, where it will remain, 
aince the upward attracting as the space between 
axle and supporting pole diminishes. It is tuerefore necessary to 
leave a few grammes weight unbalanced so that there is sufficient 


force downwards to the axle off the end-plate, 
it happen to rise into contact with 16. | 


Кавииттлг, Ботитз m Menno BusPERSIOM оғ Матив AXLES. 


Oar object in magnetically sus the axle cf a motor met is 
I$ is certainly 6 reduce wear and tear of 


It is worth mentioning that the train of this meter was to be 
driven nne Caner: ca ta Wie NE 
чата seating repelling a magnet; an w 
| E deen tested and proved to be 


bearing, 3 
accuracy телә 
there should be a reduction of a 
that offered by the brake. 


Fic, 1.—Presznt FoR“ oF MaGwmmri0 SUSPENSION APPLIED TO 
А Moron Maru. 


that ia ME the friction of the step bearing to zaro, we may at 
the same time introduce a new source of friction, namely, hysteresis. 
This, as is well known, cffers a revistance to rotation. Ia a dynamo 
or motor the hysteresis torque is there in any case, whether we 
suspend the armature or not, so that the relief of bearing friction by 
displacing the armature in the pole- pieces is a clear gain, but in the 
meter there is no iron core within tbe armature, and in order to 
suspend the axle in the same way a core must be put upon the axle 
for that purpose, thus introducing a resisting torque which did not 
exiet before. 

We thus arrive at an essential principle for magnetic suspention 
of meter axles: The induction density in the magnetic devices used for 
Ld add must as absolutely аре Бем rotation of the azle. 

nis a8 once of unsymme arrangements; nothing 
of the nature of two poles attracting a piece of iron will serve. To 
secure uniform induction density in the rotating part of the magnetio 
circuit, the attracting pole must be a figure of revolution with its 
axis coincident with the axis of rotation, As an example, the attract- 
ing pole might be a ring concentric with the axle; an iron disc fixed 
upon the axle a little below the plane of the ring pole would be 
attracted upwards, and if the ring and disc could bs made mecbauic- 

true and y homogeneous, the induction density would 
be uniform in the disc and there would be no resistance to rotation 
due to күк Ia practice it is exceedingly difficult to ensure 


1 
B 
1 
E 
Н 
E 
і 
Т 


racticable опе, 
and if the diameter of apie testo small enough, 
there a to be no trace ‚ nor is any difficulty experi- 
enced obta the requisite trath. Of course the 


THE COST OF HIGH SPEED TRAINS. 


One of the topical discussions of the American Society of Mechanical 
Euogineers was upon the cost of running high speed trains. Mr. 
Delano, who presented a paper on the subject, grouped the items of 
cost under six headinge:— 


her cf ery, material, and service. 
6771 maintenance of macainery and 
permanent way. 
(d) Increased risk of accident by breakage of machinery or ірјегу 


to 
(e) Increased risk of accident by collision. 
to ordinary traffic through the need of a clear headway 
for the high speed trains. 
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He accepte the usual formula for train resistance which is in use 
by the Baldwin Locomotive Works, & = 3 + g Where у is in 


miles per hour. Thus at 30 miles velocity, в is 8 lbs. per ton, and 
beocmes 13 at 60 miles. Then the ratio of the power ir, of course, 
that of (8 x 80) : (13 x 60); this ratio in the present case 
js 8 : 26, which represents an increase of 225 рег cent, the 
actual power developed being thus 34 times as much. But the 
mile is passed сует in one-half tbe time at the higher speed, so 


that the work done per mile is as 1 to 39 or 1: 1:625, being simply 


the ratio of the resistances at the various speods. 

Prof. Goss pointed out that the engines used 10 years ago on 10 or 
19 car trains are now relegated to light service, and engines of twice 
their power do not handle trains of equal length. Ol course, much 
of this latter fact is due to the engine weight itself. The true measure 
of the duty is obviously one that includes the weight hauled or 
carried. The modern engine has been increased in boiler capacity 
rather than in cylinder capacity, which again is quite consistent, for 
the cylinder is able to «exert a greater power with the ircrease 
of speed. It is enabled to use more steam in unit time, and an 
increase of average speed must obviously be met by an increare 
of boiler capacity, for the increased speed demands steam for units 
of distance ina shorter time. The r does not benefit by the fact 
that a mile of resistarce is overcome in the same time formerly 
required for, вау, balf a mile. In other respects the lccomotive 
requires to be better made and fitted, needs the best of 
oil and fuel, and generally demands a bigh standard of service 
throughout. 

On the Chicago and North-Western the coal was picked over, and 
latterly has even been loaded up with forks, so as to prevent small 
from getting in. Mr. Henderson epcke of the tendency to 
wee an excess cf oil The track is found to suffer considerably. 
Both the consequences and the moral effect of accident at 


high speed are vastly increased, and there are indirect expenses 


brought about by high speed. A hot box on a freight car will be 
neglected in order that the freight train may be side-tracked out of 
the way of a coming express, and, in similar wsys, damage is done 
that attention would have stopped. The n, again, the maximum busi- 
ness of a road is done when all trains run at the same speed. High 
speed trains put a very serious check upon the maximum capacity 
of a road. ere must always be a slow train either following or 


a line as a through line. | 

It is a pity the Behr line did not obtain Parliamentary sancticn; but 
the claims made for it were too sweeping. Had the speed been 
re Tinta” ао тр ake geet айг 

the . Undou y the e question msy 

said to cave ‘wrecked the Behr line, but might it not have 
been passed, subject to limitation of the speed pending full demon- 
stration of what could е чөйрөнү in the way of brake action ? 
Just as we have pointed out that the difficulties of rounding a carve 


uestion. Passengers could all be аттап pported 
inertia effect. The danger of excessive braking power would be to 
the structure. A powerfal grip brake on a heavy train would exert 
severe stress on the structure. 


ADDRESS TO THE NEWCASTLE-ON-TYNE 
LOCAL SEOTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS.’ 


(Abstract ) 


ALL that is needed to signal the thoughts of the community from one 
place to another is the combined use of three things, built up of many 
pu souroe of electricity, & conductor of eleotricity, and an 
dicator of electricity. 
Bimple enoagh in these modern days—every electric bell hanger 
knows that, and sometimes knows how to do it. But consider what 


——e—— — — — 


* Delivered at the Durham Oo of Physical Science, May 15tb, 
1900, by the first Ohairman, A. W. Heaviside, M.I.H.E., superintend- 
ing en Me of the North-East (North) District of the British Postal 
Telegrap | 


Bains chemical recorder, which were zuceseded 


a mountain of labour and patient investigation were 
5 than a century, from 1729 to 1837, before dis- 
cove of great men were combined by the invention in the 


prodaction of a practical electric telegraph. 
Just look askance over one's shoulder doen the back entry of Time. 
wy forms looming largely on the horizon, 
the difference 


7 
ightning to the earth, thus estab its identity with : 
d Galvani and Volta, the eminent А rio, rom 1786 to 17. 


ow to conduct electricity in an 
en comes the achievement of a practical indicator of 


bow to get it?—a somewhat complex problem. А needle, ar 
armature i or 


environment, yet contro 0000 
вотна азоне г вао sense, though many 
lent wings to their imaginings in the effort to mentally satisfy the 


In 1844 the Electric Telegraph Oompany started the combined 
railway and public service, and in two their extended 
to this neighbourhood, where they established a double needle circait 
from Gateshead to York. 


addresses. Now,as is well known, since 1885, 30 [? 19] words cost 64. to 
anywhere within Great Britain and Ireland. In 1849, the high level 
d with it the estab- 


bridge across the Tyne was completed, an came thi 
lishment of an office on the Sandhill. Newcastle's first direct con- 


The double needle now began to give way to the single 


by the Мов 
g 1868.4 the Magnetico Telegraph 
t graph Company using 
needle and Bright's acoustic bell system, a forecaat of 
ac under, came to Newcastle, with transmitting centres at Leeds and 
Oarlisle, competitively reducing the before-named 19s. 4d. to 3s. as 
the Newcastle-London rate. | 
Another 10 years, and 1864 saw the 1s., or United Kingdom Tele- 
graph Oompany in local existence using the Morse printer and the 
Hughes type writer, invented in 1853-4-5. 
ut in 1807, а great jump was made by the introduction of the 
со чо apparatus : to this оно 5 oon- 
lling force signalling battery contact, or interraptioa, 
was the hand of the operator which limite the speed of working on 
any wire to 30 or 40 words per minute at most. ' 
The automatic apparatus was firat introduced гхои work in 
this coun EE and on; Hdinburgh 


CCC e 

an g per ute; these 

become abont 550 and 1,000 respectively. жн 
In 1870 the Post Office acquired the gro d prs and introduced the 

universal 1s. telegram, followed in 1885 by The 


Ё 


lowing figures give the traffic of this district for ending 
March 31%, 1900:— | „оз те 
Telegrams Forwarded. Received. Transmitted, Total. 
3,034,030 . 9,193,890 2,523,971 8,751,891 
The first column is the m 2 103 and shows that, taking 
the population of the district at 2,000,000, rather more than Ц 


wires 
amount to 14.889 miles, 
O паи 823 sets of telegraph apparatus, and 1,244 private offices 
The National Telephone Company's amount to about 6,000 exchange 
connections, 6,657 miles к eire. 32 exo 
The te — in direct 8 with Newonstie at 


castle-on-Tyne telegraphically was greatly consequence 
of the Anglo-Danish, now Great Northern Telegraph Oompany, 
commencing operations. 

Their first cable was laid in 1868 by Mr. R. S. Newall, between 
Newhbiggin-by-the-Sea and Son on the west coast of Jutland, 
335 nautical miles. The second cable was laid in 1873, between 
Nowbi; and Hirteholton on the same coast, 430 nautical miles. The 
third le was laid in 1880 between New 
Norway, 520 nautical miles, and their fourth and last cable was laid 
in 2900, between Newbiggin and Marstrand in Sweden, 509 
nautica 

In addition, this company have two landlines to London, and. one 
to Peterhead in Scotland, in connection with another submaxine 
cable to Norway. 

The apparatus em is the undalator. 

which wor weep the cables, and the landlines 
via at a normal speed of 80 words per 


| 
; 


ee eee 
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„ that great care has to be taken to avoid lateral inductive 
ts. 


The Oommercial Oable Company and the Anglo-American Cable 
Company have each land wires to Newcastle to feed their cables. 

Going back to 1859-60, at this time, the Universal Private Tele- 
graph Oompany exploited the Wheatstone A B O Telegraph for 

vale conversation at a rental. This was introduced into Newcastle 


exchanges. . 
From May, 1877, to Dacember 24tb, 1880, mach telephonic research 
work was done at Newcastle as well as elsewhere. 

In 1881, a Post Office exchange was opened at Sunderland. It 
was joined up on the usual plan with the intermediate apparatus in 
sequence ү double wire twisted loops, as first sug 
Haghes. е apparatus in sequence choked the speech, threw the 
line out of balawce, let in lateral induction, undoing the benefit of 
Hughes' twist. Shift wae made in this district, as all over the 
world, with this arrangement, its imperfections being condoned. 
With underground work it died at four miles length; by putting one 
intermediate on one side of the loop and another on the other side, 
ite life was resuscitated to 8 miles of underground work, and there 
speech atop dead. Bat there was one, and one way only, to 
secara telephonic speech, unlimited as to distance and free from 

t eounds. This was by what is known as the Bridge." 

Its efficiency was y put to the proof by partial use in 
1881; it survived the whips and scorns of time, and was fioally 
adopted in toto. Stockton was the first exchange entirely joined up 
in this manner; a new post office, invol 
the opportanity. This exchange was o on January 26th, 1885. 
The kernel of the system is that, V im- 
pedance at the intermediate points, vocal high uency telephonic 


con amore. 

The operating in the Post Office system 1з arranged so that over- 
hearing on the part of the switch clerks is unnecessary. A system of 
automatic block signalling by means of needle deflections the 
operators all they need to know, hence all the conversations are heard 
only by those whose property they are, the principals in the transac- 

on. 


Telephone trunk wires were early introduced in this district, tho 
first being between Newcastle and Sunderland in 1883. In October, 
1896, when the National trunk wires became the property of the 
Btate, the Newcastle service bad already reached 33. To which had 
to be added the National giving a total of 68. Now they reach 72. 

If to this ia added all the towns now served by telephone trunk 
wires the total is 303. Ia the Tees to Tweed district, for the year 


there is à pore foundation for it, and that a weak place in the 
defence of the Empire is to be made good. 

The Engineer continues its series on Admiralty engineering, and 
makes bold to state at this, the eleventh hour, that a very small defect 
in а fire-tube boiler will render it useless, as though this were not 
common knowledge years ago. The first boilers of the big cruisers 
were made with ordinary lap-welded tubes, such as can always be 
readily obtained. True, they were carefully inspected, but, says our 
contemporary, they failed lamentably, as every boiler expert knew 
they would fail, and continued to think they would fail after the 

lowing reports of the trials of the cruisers had been swallowed whole 
all the technical press, and just as the tubes of the Howard 


tubes were tried, and, to make a long story short, nothing would 


Great $ by firms who to 
sums were spent by w 8 


practically compulsory, and for months not asingle 
Belleville tube P ot En Truly the 

boiler carries us back to the days of wood, for is not the Bwedish 
steel made ої charooal-smelted ore? The Engineer has yet to 
learn the name of any other boiler that cannot be made of English 


To do our contemporary justice, it must be admitted that its 
persistent error of years is, if possible, being atoned for by the 
strenuous condemnation meted out to-day. The tubes made of the 
remarkably pure metal do not, it appears, blister, but аге most easily 
corroded and readily punctured, and M. Bertin is quoted to show 
how difficult the lle boiler is to re at sea. It is a little 
curious that we have searched M. ү pagos in vain for an; 
really favourable remark on the Belleville boiler. Yet this 
Bertin is the chief engineer of the French Navy, which is 
fall cf Belleville boilers, and therefore England must adopt 
them. Well! the chief engineer of the French Navy cannot bave 
been consulted on the question ; unless, indeed, like a good patriot, he 
wished England to be in as bad a hole as Franca, for he has not 
written anything to praise the Belleville boiler, though he has, we 
believe, spoken nicely of M. Belleville himself, who appears to have 
been given a very free hand ишру because M. Dupuy de Lóme во 
much appreciated his qualities. 

Holes occur in the tubes after a few weeks at sea, and it is doubtful 
whether the boilers will last six years. By repeated renewals of 
lock, steck and barrel, a gun may last for 50 years, and be nominally 
the samegun. The Belleville boiler seems to be of this ilk, always 
being renewed, and therefore always sound and nearly new. But 
what is wanted is a boiler that will not wear out and need. extensive 


steel became. 


> ending March 31st the number of trark calls reached 3,127,689, and renewal every few weeks. The Engineer winds up its third article 
~ local calls. Local Exchange calis reach about 12 000,000 per annum. with a round condemnation of mper ieri mann and 
Е Оз А 14th and 15th, 1686, 14 years асо, оп the Newcastle sistent o ction. The American system, with Melville at the of 


Town Moor, I proved with 120 reversals per second and j anam 

of current, that where earth returns were used, the earth could be 
tapped by driving the two ends of 4 yards of wire with a telephone 
in circuit into the earth. engineers had po 

It was also proved that with as condary or with a primary onl 
connected to earth at one t static effects could be easily detected, 
though diminished in londness. was only 

Farther, it was proved that if the distance from the was 
more than the length of the primary the effects diminished in loud- 
ness very rapidly. 

From this time, until August 15th, 1886, the changes upon the 
above experiments were rung in many ways, always extending the 
distancos, ending in Morse speaking across 40 miles of country, 
beween Shap and Gretna on the west, and Newcastle and Jedburgh 
en the east, produced by interrupting the vibrations with a Morse afrai 
key. Up to this time, the primary wires were usually single wires | 
pat to earth at each end, and the secondaries insulated squares or 
rectangles, and the difficulty was to a space large enough to lay 
oat insulated wires on the surface without exciting the hostility of 
the tenants of the Northumberland Moors. However, Mr. Hugh 
Andrews, of Swariand Park, came to the rescue and placed his 
estate at my disposal. i | 

Here it was, in the last week of August, 1886, that with two miles 
of insulated wire laid out as two squares of quarter-mile sides, and a 
quarter of a mile apart, or half-mile centres, that articulate telephonic 
talk was inductively held between one squere and the other. Hearable 
with closed circuits ; difficult to hear, but present, with open circuits. 
o ОЁ course, this test was with undulatory currents of microscopio val 
‚5 And forms the highest testimony of the extraordinary se 
t the telephone, 

„„ This was followed up by telephonically speaking from the workings 


it, is compared favourably with our own, but it is only quite recently 


A* 2 


that the process of finding oat the trouble 
concomitant with an enemy that was practically 
unarmed. It might have gone badly with them if, eay, they had had 


\ và Yi 


Ф er 
Кы ** 


We may be proud of our Naval men, but we are not proud of 
The service is starved, and 
t ffacted is h 


“т 
- 


ren 


*. 
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PRESENT METHODS OF SHIP WIRING. 


Apropos of the fact that the Oceanic, the largest steamship in the 
world, has been fitted with an electric lighting system on the single- 
wire method, the bull of the ship serving as the return, Mr. Alton D. 
Adams, in the current issue Marine Engineering, discusses the 
whole question of one and two-wire systems of electric distribution. 
The practice mostly in vogue in America and, for the matter ef 


ue, 
veness of 


3 of Broombill Oolliery to А triangle of insulated wire, three-quarters Аб, in this country, is (о гап а complete copper ee tho Hall of the 
J of a mile each side, laid roughly parallel over the colliery workings, shi double-pole switches Mey fusos being provided for all circuits. 
РТ — for the waves to travel being 360 feet of the crust of the ree pointed out, the advantages of the one-wire s include a 
d i | А saving in both materials and labour. As all of the switches are 
| | (To be continued.) single-pole, the weight of their metal parts is only about half of that 
i required for double-pole switches. Fases also being single-pole, 
” their parts require only about one-half the weight ce of the 
y: two-pole t A sm number of switch and fuse rcquire a 
^ MIRAL GINEERING Mee Quies Dein at ober pean: Tha. graint alas el 
if TY EN è ama istribution at other s. The greatest saving 
s! AD material by one wire plant is in the weight of copper required for 
y distribution. 


ш. Although it would appear that the single-wire system might under 


tory theoretical conditions save some 75 per cent. of the copper ne 
jf report in circulation that the Belleville boiler is to be discarded. 


in a two-wire system, the question of fall in pressure has considerable 
The report has certainly been contradicted, but we may hope that influence, while in many cases for the distances common in ship. 
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work the limit of mfe Sin pere capacity of wires will be found to 
require about the same six3 of conductors in many parts of the one-wire 
system о пога be used ге сто та But in 5 
factors of mechanical strength ampere carrying ca , the 
question of the uncertain and usually increasing resistance of joints 
would tend to make it impracticable to reduce the wires of a one- 
wire qum balow the siso that would be used in the corresponding 
half of a two-wire plant. 

No doubt the single wire system is open to the disadvantages that 
would accrue to the possible corrosive action between the electric 
fittings and the sbip's hull. As the writer pona out, tho joints 
between the electrical fittings and the steel hull of the ship grow 
old, and they are apt to develop a high electrical resistance through 
being loose or rusty; sach loose joints may become a serious 
danger as fire risks because of their development of heat, against 
which no fuse on the circuit can guard. Mr. Adams maintains that 
in a two-wire plant one-half of the total electric pressure acts, under 
normal conditions, to break down the insulation of either wire or 
pole, while ia a one-wire syatem, with hull return, the entire effort 
of the pressure is to pierce the insulation of the коеш те роо, 

For security against this effect alone, therefore, the tion of 
a single-wire system should be of double thickness. It is a regular 
pee in the erection of two-wire plants to instal at the switch- 

rd а device that will indicate at once when an accidental ground, 
orin the case of ships, iron connection occurs in any part of the 
electric circuit, so that it may be removed. As a one-wire circuit 
with hull return is in direct contact with the iron of the ship at a 
great number of points, accidental contact in any placa cannot be 
indicated at the switchboard, bat is revealed only by the injurious 
effects it uces locally in the way of heat or fire at the place 
where it ccoars. A very heavy iron connection might take so much 
current that an extra flow would be indicated by the ampere- 
meter, but this cannot be relied on, as the load is constantly 
in any event. Oa the two-wire system a single ground or 
iron connection produces no flow of current or bad resulte wbatever 
until another ground or iron connection is made on the other side of 
the circuit, and there is usually opportunity to remove the first 
ground or iron cannection before a second ean occur. With one wire 
and a bull return there ie damage at once when the first iron con- 
nection occurs, and no chance to remedy the faulty contact until the 
trouble happens. 

Under ordinary circumstanc3s the contact with terminals of about 
110 volts pressure gives bat a slight shock to most persons, but with 
220 volt circuits, which are now coming into use for lamps and 
motors, very unpleasant sontations can be experienced. It is seldom 
tha‘ the ussr of lamps aud fittings of an insulated two-wire syatem ie 
exposed to shock, as he must make contact with both wires at some 
uncovered рза simaltancously to produce shock, but with the one- 
wire plant 4 hand laid on the iron part of the ship, while the other 
is in contact with the wire or switch, will result ia a discharge of 
current through the body. In the face of these facts, argues the 
author, the pen that is growing up for two-wire insulated 
circuits on ships seeme to be well founded. | 

It should be added, however, that the use of 80-volt circuits is 
practically universal ол board ship. 


IMPERIAL TELEGRAPHIC COMMUNI- 
CATION. 


In the course of the discussion on Sir Edward Bassoon's paper at the 
Society of Arts, May 28th, on " Imperial Тен Ар Oommunica- 
PES e following remarks were made by Mr. 


I should like to ily congratulate Sir Edward Sassoon on the 
complete manner ia which he has dealt with the subject. It is 
surely, however, unreasonable to sxpect the companies to reduce 
rates to 16. when they have already assured us that they would have 
a dead loss at the reduction of rates from 4s. to 24. 6d. Anyone who 
has followed up the history of submarine telegraphy from its infancy 
and preserved dccaments and newspaper records in connection 
therewith will know that, by their own showing, the companies 
shoald be losing heavily on the existing line to Australis, owing to 
having eventually concsded a certain reduction of tariff which they 
had previously assared us would mean a loss of many thousands a 
year. Assuming then that these heavy losses are a fact—notwith- 
standing large dividends and big reserve funds—surely we must not 
look to these companies to cripple themselves any further in other 
directions—such as India—but must look about us elsewhere to see 
if others are prepared to run the risk. 

For my own part, I cannot think the risk is a very heavy one if 
sufficient enterprise be observed—such as that shown by railway 
companies in hin up new suburbs. I do not think that it has 
been sufficiently realised how often a supply creates a demand in 
matters telegraphic as mach as in anything else. 

Let us turn for a moment to the landline system of this country 
now in the hands of the Btate, and compare the number of 
messages daily conveyed over this system with what it wae when the 
State, in taking over the lines from the companies in 1869, had to 
extend the ар to all manner of outlying and apparently non- 
paying stations. Let us, at the same time, compare the rates then 
with the present day. Whoever thought of sending a telegraph шег 
sage in those days on domestic topics to the extent that they are sent 
nowadays at the Od. rate? Jast as telegraphic communication opens 
up a country and develops trade, so also low rates inspire the idea of 
using the telegraph where such a thing was never thought of before. 


——— й E „ 5а 0 — wn 


Oharles Bright, 


ке popu сое A DOT цю шоу ee ee 
anyone, apart from business, even knows what etepe tc 
take to send a cablegram. | 
Barely it may be as V the rates being 
high is the cause of the traffic being small as for the cause and effect 
to be put the other way. As Sir E. Ssssoon points out, the sab 
marine telegraph concerns the small business man more than an 
else, and to him it is a consideration whetber he pays £1 or 10s. fors 
message. Surely, also, there is something illogical about the 
tion of the Secretary to the Treasury in the House of Oommone 
week, that because the эп capacity of «синен about oas- 
tenth of that of a landline, that, therefore, the rates sho 
on the latter. As a matter of fact, the carrying capacity 
can be increased to almost VV 
be made sufficient so warrant the initial cost of construction suitable 
for high m automatic transmission. 

Again, Mr. Hanbury talks of the present cables to India being 

reduced. This surely 


Ia point of fect, I fancy that the rates have been much more 
governed of late by considerations of competition, or the chances of 
competition, than by traffic consideration. Ia witness of this we 
have the fact that with Government competition (in the shape of 
the projected all-British Pacific cable) staring them in the faca, the 
companies have already very much modified their contentions aad 


reduction of rates. Moreover, as А further result of outside criticism 
this line is now to go direct to Adelaide, instead of rel os аз 
unsatisfactory landline from Perth. But it would take ms tims 
for them—witb a proper sense of decency—to alter their terms (i.: 
to adopt our views under pressure) sufficiently for our purposes; ana 
meanwhile we are kept walting for the required reforma. 

Let us now tura to the strategio ef sabmarine cables. In 
the House of Commons debate previously referred to, Mr. Hanbery 
in the cours» of his able mantioned that any cables tonebing 
on foreign territory, could, if necessary, bs cut at a moment's naties; 
bat surely that as much as anything points to the desirability of a 
number of alternative cables on various roates, for just as we œn 
easily cut cables, so can others—at any rate in shallow water—cue- 
sequently we require more cables on out of the way routes and in 
deep water. With reference to the Government's objection te 
public inquiry, I may add there is nothing in regard to tne landing 
places and working arrangements of existing submarine cables and 
their companies that foreign countries do not already know, or саза 
easily acquire from existing publications, companies’ meetings, ёс. 

I do not say I am entirely in favoar of the S:ate taking over the 
cable systems, but when it is remembered that the land telegraphs of 
this ccuotry were absorbed by the Government, thoagh the companies 
who had previously worked them as private speculation were act 
similarly responsible for the taxpayer's money, it seems as though 
the pa had certainly more of a locus Mandi in the presest 
case, зо far as having some say in the administration cf oer 
sabmarine cable service to the Colonies and foreign countries. 

As regards encroachment on private enterprise, I fully appreciate 
what has been done for us by the commercial 
termed the pionee 8, bat that phrase is somewhat inapplicable to work 
in which engineering forms the base of operations. Oathe other hand, 
it must be remembered that any risk of oapital that was made, was 
made for ordinary business purposes, and that their reward bus 
already been very fully reaped on account of the pursued. 

Whilst talking of subsidies, I observed that Mr. bury in bis 
speech drew a distinction between sub:idies from the mother 
country and the Oolonies; but surely in the case of cables from tbis 
country to the Colonies it should scarcely affect the ¢ im an 
Im Parliament what part of the Ишрїге the su come 
from as regards the Briton's right to have some voice in the 
matter 


I should like to know, in conclusion, what would be thoaght l 


there was any serious delay in the Imperial mail service? yet cor 
tinual telegraphic breakdowns are of more urgent consequence. 


- 


. BRISTOL TRAMWAYS AND THE PREEVEK 


TION OF ELECTROLYSIS. 


electrical tramways for the prevention of the electrolysis 
gas and water mains. His paper was, in part, as follows :— 

The Bristol Tramways 8 pang oma es the pioneers in tà 
introduction of electric traction nd, it was thought a brid 
account of the manner in which the made by Parti 
in the Acts of the company, and the regulations isseed and e 
by the Board of Trade for the protecticn of the mains of the vais 
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and gas companies concerned, had been practically carried out by the 
Tramway Company, would be of interest to members of this associa- 
tion, especially as elec'rio traction is now bsing so largely adapted 
throughout the country. With electric lighting systems, whether the 
supply is high tension alternating currents, or bigb, or low tension 
continuous currents, all conductors are continuously insulated 
throughout their entire length, and as a rule, in the best possible 
manner, with the result that it is not probable, and some electricians 

say, not ible, that there should be any stray csrrent to esca 
that would seriowsly affect gas and water pipes. It will bo readily 
understood that where such leakage does take place the fault is 
immediately developed, and the main is at once automatically burned 
out, cutting off the current. The slightest leakage can also easily 
be d by the daily tests. And further, it is evidently of such 
vital importanoe to the electric lighting undertaking to prevent all 
such loas, that they may safely be relied upon to guard their own 
intereste. It is now generally accepted, that with well insulated 
and strongly armoured cables and connections, no fear of electro- 
ме of water or gas mains need be feared from lighting installations. 
electric system employed for traction y is the continuous 
mninsulated. The overhead trolley wire is fed from the positive 
pole of the generator; the current passes through the motors fixed 
under the cars, performing its work of propelling, and then is 
delivered to the rails, which as you know, are connected to earth 
throughont their entire length. Upto this point, the circuit current 
is confined to а definite , bat on reaching the rails the trouble 
begins, the current may follow the rail back to the power station or 
ramify through the earth into the nearest water or main, always 
of course, like all forms of pent-up energy, taking Ei of least 
resistance. It isthecurrent passing from one metallic body to another, 
especially when embedded in certain classes of city earth, that causes 
electrolysis of rails and pipes. If the current in along the rail 
reaches an open joint, it will pass into the earth and back into the rail 
or nearest pipe, and so on in and out. It will at once be seen that 
the whole question of leakage and electrolysis depends upon the 
proper electrical bonding of the rails, which are sufficient in them- 
selves, except on very large sections, and offer abundant conductivity 
to carry the current. The bonding of these rails bas been a matter of 
much study and gradual development. Great improvements have 
been made since the first introduction of electric traction 
in this country. The tram rails in Bristol are “fished” 
together with no less than five plates, one on each side 
of the webb in the usual manner, and one covering the entire under- 
side and two strips on the upper side of the bottom flange of the rail, 
bolted up with 14 bolts. The rails are double bonded at each joint 
with copper bonds a inch diameter, electrically connected to the 
webb of exch rail Tnere is also a third electric connection formed 
by Bdison’s plastic bond, carefully prepared and fixed between the 
rail and the fish plates. In addition to these bonds, and in order to 
make certain of one continuous conductor, a double cross copper bond 
is fixed every 120 feet length of rail, so that shculd any individual 
rail bond fail, the cross bonds, which are each ү, inch diameter, 
will take up the current. Not less than 7s. per single joint is being 
spent in electric bonds by the traction company in order to secure the 
of their neighbours and the economical and profitable work- 

g of their own undertaking. In addition to this careful and 
improved system of bonding the rails so as to retain the return 
current and make the rails the way of least resistance, a booster has 
been introduced by the oonsulting engineer of the tram company, 
whereby tho negative current is drawn from the tram rail very much 
inthe form of a gas exhauster drawing gas. In the Bristol Tramways 
Act (57 and 58, Vic, 1694), the following clauses, forming part of 
Bection 31, were inserted for the protection of the Bristol gas and 
water and other companies :— 

1. The company shall employ either insulated returns or uninsulated 
metallic returns of low resistanoe. 

2. The company shall take all reasonable precautions in construct- 
ing, placing and maintaining their electric lines and circuits and 
other works of all sec hl Serpe and also in working their under- 
taking, so аз not injuriously to affect by fasion or electrolytic action 
any gas or water pipes, or other metallic pipes, structures, or sub- 


3. The exercise of the powers by this Act conferred, with respect 
to the use of electric power, shall subject to the regulations set 
forth in the first schedule of this Act, and to any regulations which 
may be added thereto or submitted therefor respectively by any order 
which the Board of Taide may, and which they are empowered to 
make, from time to time, as or when they may think fit, for regulat- 
ing the employment of insulated returns, or of upninsulated metallic 


returns of low resistance, for preventing fasion, or injurious electro- 


lytic action of, or on gas or water pipes, or other metallic pipes, 

structures, or substances; aud for minimising, as far as is reasonably 

practicable, injurious interference with the electric w 

a tus of other and the currents therein, whether such 
do or do not use the earth as a return. 

4. The company using electric power contrary to the provisions of 
this Act, or to any of the regulations set forth in the first schedule to 
this Act, or toany regulation added thereto, or substituted therefor, by 
any order made by the Board of Trade under the authority of this Act, 
shall, for every such offence, be subject toa penalty not exceeding 
£10, and aleo in the case of a continuing offence to a further penalty 
not exoteding £5 for every day during which such offence continues 
after conviction thereof. Provided always that, whether any such 
penalty bas been recovered or not, the Board of Trade, in case in 
their d pry the company, in the use of electric power under the 
auth of this Act, have made default in complying with the pro- 
visions of this Act, or with any of the regulations set forth in the 
first schedule to this Aet, or with any regulation which may have 
been added thereto or substituted therefor as aforesaid, шеу, by order, 
direct the company to cease to use electric power, and thereupon the 


ires, lines and 


company shall cease to use electric power, and shall not again use 
the same unless with the authority of the Board of Trade, and in 
every such case the Board of shall make a special report to 

to 


Parliament notifying the of such order. 
Та connection with the Board of Trade Rogulations, I am glad 
be able to inform you that the difference in Bristol, between 


the points of the uninsulated return furthest from and nearest to the 
generating station, does not now exceed from 2 to 3 volts, a result 
unheard of some two or three years ago. However much some may 
be inclined to regret the introduction of electric traction in our 
crowded streets, there is no doubt but that it renders a great public 
service. A system that can take our workmen from his work А the 
City, and pat him down nearly at his own cottage door, three or four 
miles out in the country, for the sum of Id., is well calculated to 
assist in solving the problem of overcrowding in our large cities. The 
Bristol Tramways Oompany are, I understand, spending over half a 
million pounds in improving and extending their system, and in con- 
clusion, I feel compelled to express my admiration for the bold, 
enterprising, and generous conception of their schemes, and the 
energetic, persistent, and thorough manner in which all their work is 
executed by the and engineers of the company. 

The gas engineers, while in Bristol, visited the electrical station 
eda in course of construction, and also the Bt. George's power 

use. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLIBHED SPEOIFIOATIONB. 


NEW PATHHTB.— 1900. 


Compiled expressly for this Journal by W. P. Taompson & Co. Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


9,806. "Improvements in or relating to methods of extracting gold by 
electricity." G. H. Situ. Dated Мау 2186. 

9,331. An improved electrolysing apparatus.“ M. Haas. Dated May 21st. 
(Com plete.) 

9,339. “Improvements relating to multiplex telephony." W. E. Evans. 
(E. A. Faller and J. W. Chisholm, United States.) Dated May 2lst, 

ae “ Improvements in armatures.” G. HEIDEL. Dated May 22nd. (Com- 
plete.) . 

9,398. “Improvements in electric shampooing apparatus.” Н. C. DoERSCH. 
Dated May 22nd. Complete.) 

9,4113. "Improvements in electric motor suspension." Dated 
May 22nd. Complete.) 

9,424. "Improvements relating to electric incandescent lamps." R. KAISER. 
Dated May 22nd. 

9,458. ‘Improvements in space telegraphy.” W. C. L. Ecris. Dated May 
22nd. (Complete.) 

9,464. "Improvements in the manufacture of filaments for incandescent 
electric lights.’ 8. B. HvsskLMaAN. Dated May 22nd. (Complete.) 

9,469. “Improvements in motor meters for alternating currents.” A. 
PrLovx. Dated May 24th. 

9,486, “ Apparatus for converting electrical into mechanical energy suitable 
for actuating pumps and other reciprocating mechanisms." D. HUNTER and 
W. A. Jack, Dated May 24th. | 

9492. “Improvements in ceiling roses and other similar electrical con- 
nections.” W. MeG. DovcoLas, Dated May 24th. 

9.503. “Improvements in electric igniters for explosion engines." T. Briu- 
MANN. Dated May 24th. Complete.) 

9,507. "Improvements in apparatus for exciting dynamo-electric machines." 
A. G. СоорРЕК. Dated May 2ith. 

9,511. “Improvements in the construction of swivel heads of electric car 
trollies.” І. Е. CUTTLER. Dated May 21th. 

9,633. “Method of exciting alternating current machines.“ P. M. J. 
BoucHERoT. Dated May 24th. 

9,534. "Improved method of starting multiphase current motors." P. MI. J. 
Воссневот. Dated May 24th. 

9,522. ‘Improvements in electric arc lamps.” Dated May 
24th. Complete.) 

9,561. "Improvements in fuseboards for electric lighting and thelike." C. 
CURWEN, Dated May 24th. 

9.563. An electrolysing process for zinc and other salts with soluble anodes.” 
C. D. ABEL. (La Societe des Piles Electriques, France.) Dated May 24th. 

9,567. “Improvements in electric traction on а road contact or like system," 
8. P. 'Тномгѕох. (Partly by M. Walker, United States.) Dated May 24th. 

0,576. “Improvements in telegraphic tranemitting, receiving and translating 
arrangements.“ A. Мсннкдр. Dated May zith. : 

9.579. “Improvement relating to telephonic apparatus." V. Veysy. (Date 
applied for under Patents, Xc., Act, 1883, Bec. 103, October 24th, 1899, being date 
of application in France.) Dated May 24th. 

9,592. “Improvements in accumulators or secondary batteries for traction, 
motive power or lighting purposes." A. BLUHM and J. Posnansky. Dated 
May 24th. 

9,612. “Improvements ina commutating switch and combinations of electric 
motors aud batteries for controlling electric carriages and like purposes.” 
H. F. окт, sen. Dated May 24th. 

9,622. “Improvements in or relating to electric storage batteries.” J.T. 
NiBLETT, M. SUTHERLAND, and E. Marcvson, Dated May 25th. 

9,631. “A new or improved detective lock or seal for gas and electric meters 
electrical demand indicators and fuse boxes or for any other uses or purposes 
to which same may be applicable." C. O. Bastian. Dated May 25th. 

9,432. “Improvements in electrical accumulators or secondary batteries.” 
W.HisBrRT. Dated May 25th. 

9,654. “Хез ог ире! dies for making socketed conduits.” J. HaMBLET 
and I. Parkes. Dated May 25th. 

9,699. ‘Improvements in or relating to electric clocks or watches.” A. J. 
Нехоккѕох. Dated May 26th. | 

9,711. “Improvements in protective devices for use in the distribution of 
high tension alternating currents.“ R. P. WII. so. Dated May 26th. 

9,716. Improved electric railway conduit.“ E. B. Vites, Dated May 26th. 
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9,720. “An improvement in electric switches.” F. S. WonsLEY and F. J. 
GREEN. Dated May 26th. (Complete.) 

9,731. “Improvements in apparatus for use in the electro-deposition of 
metals.“ S. О. CowPEnR-CoLks. Dated May 26th. 

9,744. “Improvements іп telegraphy.” J. Lea and J. TAxLOR. Dated May 

9,746. "Improvements in electrolytic meters.” A. WnioHT and Tug REASON 
MANUFACTURING COMPANY, Limited. Dated May 28th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 898, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


1868. 
10,617. “A controlling switoh for large numbers of electric circuits.” Н. K. 
Smith and J. Eok. Dated May 9th, 1898, Switches for controlling groups of 


circuits in succession. A drum having a number of holes adapted to receive 
contact studs is connected through a spring contact with one end of the 
circuits to be controlled. The other ends of the circuits are connected to con- 
tact springs with which the studs engage as the drum rotates. The numbers 
and relative positions of the studs are varied as desired. Instead of the drum, 
a reciprocating plate may be employed. 4 claims. 


10,018. “* An improved indicating and recording apparatus for use [n connection 
with electric meters.” @. C. Pilliager. Dated May 10th, 1898. Energy and 
quantity meters of any description are cach provided with two counting 
mechanisms, опе or other of which is placed in gear with the driving worm of 
the meter in accordance with the strength of the current being supplied. Two 
separate records are thus obtained, for light and heavy loads respectively. The 
two counters are carried adjustably by a beam, movable between stops about a 
support. The current is supplied through a solenoid, the core of which is sup- 
ported by an anxiliary lever, which raises the adjacent end of the beam, when 
the current is sufficiently strong, in opposition to its weighting. The auxiliary 
lever may be in two parts connected by a pin and slot, and acted on by a spring, 
to prevent the beam from standing with neither counter in gear. 2 claims. 


. 10,706. "improvements in electric meters and meters adapted for use with 
alternating currents.” H. P. Davis and F. Conrad. Dated May 10th, 1698. (Date 
claimed under Patents, &c. ,Act, 1883, Sec. 108, October 22nd, 1897, being date of 
application in United States.) Relates to electric motors and meters. Single- 
phase alternating current motors have fields arranged in such a manner that the 
armature rotates within pole-pieces carried by parts of an iron ring, separated 
by non-magnetic gaps. Single magnetic circuit is produced around the ring by 
a continuous winding. The pairs of the adjacent pole-pieces are wound with 
coils which are connected in series, and are supplied with current through an 
adjustable resistance in parallel with the winding. By these arrangements each 
pair of pole eee produces a shifting field. In a modified form the coils are 
carried by radiating poles of a stationary core within the armature, opposite the 
pairs of pole-pieces. A further modification is provided with a disc armature for 
use іп а motor meter. An iron core terminates in po'e-pieces separated by a 
small non-magnetic gap, and situated opposite a single pole-piece at the middle 
of the core. A conducting disc passes between these poles, and is carried by a 
spindle geared to a counter. A disc also passes between the poles of a permanent 
magnet. A single magnetic circuit is produced around the whole core and across 
the gap by two coils, which are connected in series with an inductance between 
the supply mains. The main current passes through a coil on the pole-piece. 
The magnetic fluxes due to the coils are preferably in quadrature when the 
main circuit isnot reactive, and to obtain this result, coils on the core are con- 
nected into a closed circuit with an adjustable resistance. At one side the core 
is surrounded by a coil or single turn of conductor connected with an adjustable 
resistance to produce a starting torque sufficient to compensate for friction. The 
disc may pass between magnetic currents in the main coil. The meter may be 
modified for multi-phase currents, or to indicate the total energy supplied in 
two separate circuits. 2 claims. 


10,710. “An improved dry battery.“ J. Weiss. Dated May 10th, 1898. The 
invention has reference to dry batteries. The battery consists of a zinc vessel 
end a carbon rod around which is packed a mixture of pyrolusite and graphite 
bound together by a solution of a caustic alkali, and a solution of zinc chloride 
absorbed in a mass of sawdust or the like. The cell is closed by a layer of 
asphalt and colophont in which is a tube serving as a gas exit. 1 claim. 


10,818. ts in electricity motors." @. Hookham. Dated May lith, 
1898. Relates energy meters for alternating currents. A meter having a 
conducting disc or other body is rotated by main current coils placed near the 
poles of a shunt wound magnet between which poles the disc passes; pro- 
portionality of registration of different loads is obtained by varying or distorting 
the field of the magnet. This may be effected by providing the upper pole with 
аро ed pole-piece or with vertically-sliding pole-pieces above the coils and 

justiog these as is found necessary. A quantity meter for continuous 
currents is also described. 8 claims. 


10,808. “‘imprevements in electrical switohes." A. V. Giikius and F. R. Hill. 
Dated May 18th, 1898. The invention relates to electric switches. A series of 
plates forining the movable contact is placed in a carrier provided witha handle 
and spring adapted to give a quick break. Between each plate is arranged 
a spring distance piece, and through them is passed the screw which engages & 
nut. he plates have a slight longitudinal movement on the screw, so that each 
can be independently adjusted between the fixed contacte. The number of 
plates can be proportioned to the current. 2 claims. 


11,078. “Improvements in electrical apparatus for prodwolag luminous or 
similar effects, эней ав Rontgeu rays, from exhausted receivers.” W. I. Wise. (The 
Moore Electrical Company.) Dated May 144}, 1698. Apparatus for producing 
luminous and like effects in vacuum tubes by rapidly interrupting a circuit 
having self-induction. The sips eed is vibrated by the magnets, the former 
being constantly energised and the latter at intervals. The circuit is made and 
broken at a fixed contact. A solenoid apparatus is provided to jar the chamber 
should the working become abnormal. The solenoid is sluggish and does not 
act on its core when the circuit is being rapidly interrupted, but should it 
become abnormal, the core is withdrawn and contact broken. The core then 
falls, striking a vessel. Modifications of this electro-magnetic striker are 
described, in some of which the core or hammer strikes the frame of the ap- 
paratus. The magnets provide the self-induction, which is equal on each side 
of the break. In modified arrangements, the arm may be replaced by a spring 
interrupter which is operated by magnets energised alternately by the commu- 
tator. Ina further arrangement, a number of interrupters are arranged around 
& common idis | energised magnet, the vibrators being actuated by a 
number of magnets alternately energised through a suitable rotary commutator. 
The interrupter may be arranged to make and break the circuits alternately on 
either side of a three-wire system. Additional contacts may be fitted within the 
vessel to come successively into use to replace the worn contacts. 12 cisims. 


11,078. “improvements in and relating to telephone installations." E. Baivy. 
Dated May 14uh, 1898. Relates to the arrangement of double flap annunciators 
in both the subscribers' lines or operators apparatua. The two coils are 
arranged in series in tbe loop so that a signal sent along line with earth return 
operates the annunciator, but when the complete metallic loop is used no effect 
is obtained. The operator's apparatus is shown with a battery in the annunciator 
earth, but the annunciator may be divided into two separate parts, when 
multiple contact jacks are employed and the battery connected to one coil, an 
additional battery being inserted between the key and earth. 1 claim. 


11,188. ‘“‘tmgrovemeats in and connected with the contre! ef clectrieally 
aed trains.” Н. H. Leigh. (F. J. Dated May 16th, ifs 
relates to methods of conte ak E ectrically driven trains from any desired 
point on the train, which may be built up of vehicles arranged in amy order азд 
any or all of them carrying one or more driving motors or none at all. In the 
simplest form two wires run the length of the train and have connected to them 
in parallel all the driver's controllers, so that current can be sent from the main 
supply to either of the solenoids whereby the circuits to the motors are msde 
for forward or backward running. Instead of the simple make and 
break switches actuated by these solenoids, resistance switches may be 
used. In another form, a pilot motur with magnetic brake operates the 
arm of a resistance switch or rheostat, and this arm knocks over the 
reversing switch according to the direction of the pilot motor. This 
motor works in connection with three train leads, and is arranged so that it 
reverses its own connections at the end of its stroke,so that the driver by 
manipulating any one of the controllers can return the motor switch saé 
reverser to the mid or other position. In amore complicated form the re- 
versing switch for the driving motors is operated by the plungers and soleneids 
supplied from the two leads running through the train. A switch of the series- 
multiple type for controlling the motors is driven by the pilot motor. Ов this 
last-named switch are a number of extra contacts, which control the current 
supply to the pilot motor, and these work in. conjunction with solenoid-operated 
switches and train leads, which may be connected to the current supply by the 
same driver's switch that works over the directional leads. The 
of these various solenoids and other switches is such that the p ilot motor is 
driven at & predetermined rate to put the motor switch into “ coast,” “ series,” 
or multiple positions practically with a step- y step movement, as the solenoid 
acts as a throttle cutting off the current to the motor if it runs too fast. The 
arrangements are described at length in the specification, with the aid ofa 
number of positional diagrams. In addition, numerous modifications of the 
details of the arrangements of these several switches and connections ara 
indicated or described. In order that similar movements to the right or left of 
any one of the driver's switches may produce corresponding results, the forward 
contact on one switch must be connected to the backward one on the other 
switch on the same car, and all the forward contacts on the leading ends of the 
several cars must be connected, and similarly with the other contacts. For 
this purpose the train wires, whether two or more in number, are arranged in 
such positions or with such forms of сор that only the proper contacts саз 
be connected whatever may be the position of the vehicle. claims. 


11,188a. “‘imprevements in electrical couplings for raliway cars." П. Н. 

. J. Sprague.) Dated May 16th, 1898. Relates to couplings for electrically- 
propelled vehicles which are equipped to form trains as described in Spectfias- 
tion No. 11,158, of 1898. The couplings are arranged so that the speed coa- 
trolling wires may be properly connected, even though the cars are reversed. 
Couplings of like construction are secured at the end of each car, and connection 
is made by & detachable connecting piece. The speed controlling wires are 
arranged vertically, and the direction-controlling wires horizontally. The fired 
part of the coupling is completely shrouded, and carries the contact plugs on aa 
insulating block. The flexible connecting piece is fitted with a socket piece at 
each end, and with а key to fit in the keyway. The ends have а bell-moutt 
guide for limiting the curvature of the connection. An arran ent is described 
in which & detachable connecting piece is not employed. e balf-couplings 
are fitted with projecting insulating pieces on which contacts are suimbiy 
arranged. 4 claims. 


11,168h.  '' improvements in apparatus and reversiag mechanism fer oes- 
trolling electric motors.” H. f. Laien. . J. we.) Dated May 16th, 1896 
Relates to apparatus for controlling motors used for traction purposes such as 
are described in Specification No. 11,158 д.р , 1898. A number of vehicles ате 
adapted to be coupled up as a train, and each vehicle has a controller operated 
by a pilot motor controlled by a master controller. The reverser switch sad 
main or series multiple switch may be mounted on one base. The main switch 
is driven by the pilot motor through worm gearing, and a flexible couplimg, 
notched wheels serving to hold the switch in the proper positions. The reversing 
switch is operated when one of a pair of cores is drawn within the 5 
coil. The cores fit closely to the tube of the coil, во as to form a daab- po 
arrangement, and blow-out magnets are fitted around the contacte to minimise 
arcing. In modified arrangements, the reversing, the resistance, and the series 
multiple switches are separately controlled, and additional switches are pro- 
vided for cutting out the pilot motor when the main switch is in its limiting 
positions. 8 claims. 


11,175. * ar aay in switehes for electric cirenits.” C. B. Cad and J. Eek. 
Dated May 17th, 1898. Relates to means for rapidly moving the switch contacts, 
in multiple way switches, from one position to the next with precision and in- 
dependently of the rate of movement of the handle. A segment is rigidly fixed 
on the spindle of the switeb, and is connected to an arm connected to the handle 
by springs. The segment is held against movement by spring detents. Om 
turning the handle, one of the springs is putin tension unti] the arm qu pre 
a detent, when the spring pulls the segment round against the next detent 
These detents are arranged in desired relationship with the contacts of the 
switch, A projection may be fitted on the arm to erp: rider projections on the 
segment to start the movement. In orderto prevent distortion of the springs 
they are connected to plates hinged to the segment. This method of controlling 
the position of the contacts is also applicable to sliding switcher. 7 claims. 


11,868. ''improvemonts in the manufacture of elements or plates for con 
batteries or e accumulators.” F.Kiag. Dated May Bth, 1888. Relates te 
means for making perforations or interstices in the active material of plates or 
electrodes. The plate or grid packed with active material is covered on each 
side with a layer of semi-elastic or compressible material, such as felt or 
asbestos, and the whole is compressed between plates, and, while in a state ol 
compression, the active material is perforated by needles which pass throagh 
holes in the plates. Needles may enter the active material from both sides of 
the plates, and may only partly penetrate it. 1 claim. 


11,826. "improved eirouit connections for coatinucas current shunt masbiass." 
A. . Dated May 25th, 1898. Relateb to improved circuit connections fot 
continuous current shunt machines, whereby the magnets are excited with only 
half the potential at the brushes. One end of the shunt is connected with ane 
of the brushes of the main line,and the other is connected through a regulati 
resistance with a third brush, which rubs apon an insulated ring contecta 
with any point of the armature, for example, by & commutator ent. Whes 
this arrangement is applied to motors, one end of the shunt circuit is connected 
by the^contact bar of the starting resistance with one pole of the lead, end the 
other is connected to third brush. The ring may be dispensed with when tbe 
armature winding is connected with the magnet frame, and one end of the 
shunt circuit is connected with the frame instead of to the third brush 1 


claims. 

11,982. ''improvemonts in automatic yment mechanism fer contreiiiag the 
suppl of per or * J. Dated May 26th, 188. Electric 
lighting; gas meters. An electric switch or a gas cock is turned to give a supply 
by winding up a spring which drives a controlling flyer through a train of 
wheels, and the supply continues till the spring has ran down. Ouly a singe 
revolution of the winding stem is necessary, and when this is completed, 
a lug upon it makes a lever displace the detent from the flyer. When 
the spring is run down the lug is on the other side of the lever. The switd 
may he operated by the detent-displacing lever, but it may be on an arm 
which is displaced when the winding is complete from a notch in a disc that 
revolves as the spring runs down and so keeps the switch in the contad 
position. Coin action; coin discharging mechanism. The ordinary stem is 
pierced by a slot into which the coin drops from a shoot. A spilt key will then 
turn the stem, and the coin will tbrow a rocking pallet over, in which it stopa 
the coin from falling out of the slot. When the coin is released by the са 
drops into the receptacle below, and in doing so regets the rocking ра} 

4 claims, 


12,191. '' improvements in refiecters, oh designed for lncandetcent эмен 
lampe.” C. Bartenstein. Dated May ch. 105. A bowl shaped glass rece 


has its reflecting surface formed of numerous concave or convex facets. 
reflectors are especially applicable to electric incandescent lamps, Vo avoid the 
projection of images of filaments upon the surfaces to be illuminated. 1 claim 
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Magazine, there appeared an editorial note under the above 
heading, extending a hearty weloome to the power schemes 
now before Parliament. With the spirit of the article we 
are entirely in agreement, but the startling contrast drawn 
between the present costa of generation in this country and 
abroad strikes us as an exaggeration of the facts. The price 
per H.P. per annum of steam-power generated from coal is 
said to be £25 to £30, while “on the European Continent 
and in the United States the same amount of power may be 
obtained from electricity (sic) at from £5 to £10 annually 
(the average unit costing Id. and less).” 

But it is well known that, even in this so-called effete 


country, the nursery of the steam engine, the H.P.-year of 


8,000 hours costa only from £8 where the load is heavy and 
constant, to £20 where the load is small and variable. 
Wherefore, then, £25 to £80? Of course, there are 


numerous old orocks of engines still at work, which may 


run up a bill of £40 or £50 per H.P.-year; these are no 
more entitled to consideration than an old overshot water- 
wheel would be in estimating the cost of water power. Our 
conoern is with modern applianoes under modern working 
conditions, 

But at 1d. per unit, the oost of the m.P.year of 8,000 
hours is £9:3. When to the oost of energy is added the 
interest and depreciation on the motors, and other charges 
of leas moment, the total cost is well over £10 at Id. per 


‘unit, so that to get the lowest figure quoted the unit would 


have to cost the consumer less than 0°5d. 
The actual first oost of a complete water-power plant for 
generating and distributing 1,000 H.P., according to Dr. 


Louis Bell, amounts to about £25 per н.р. installed; 


this is the lowest that we have met with, the capital 
cost in many cases being £50 or £60, but taking 
this figure, the interest and depreciation alone amount at 
10 per cent. іо £2:5, while labour and other charges bring 
the total to certainly not less than £5. This may, there- 
fore, be fairly taken as the lowest, possible cost attainable in 
practice with water-power, or, indeed, any known source of 
power. From some particulars recently published in 
Engineering by Dr. Preller, relating to three Swiss hydro- 
electric transmissions, it appears that the average capital 
outlay amounts to £48 per H.P. installed; the average charge 
for lighting service was 7d. per Kw.-hour, with rebates for long 
hours, and for power service 14. per kw.-hour, or £10°24 
per H. P.-year of 8,800 hours The lowest charges in 
Switzerland, according to Dr. Amsler, are found at 
Schaffhausen, where the price is £5 year per B.H.P. at the 
motor, or £6 if the supply is at low pressure. At Zürich, 
for small powers, £8 to £10 is charged per annum per 
B. H.P., and for larger powers, £6 to £7; these are Mr. 
Levin's figures. 

Of course, if the plant is to work at full load day and 
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night, the cost will be much reduoed ; bnt this applies also, 
though to a leas extent, to other systems. 

The most remarkable feature of these discussions, to our 
mind, is that the fact, that the oost of energy consumed in 
turning out the finished product is exceedingly small, is 
constantly overlooked! In how many cases does the cost 
of energy amount even to 2 per cent. of the price charged 
for a manufactured article? And what great gain is there 
in reducing that small percentage by а small amount? 

The real value of cheap electricity supply lies in its 
extreme flexibility, regularity, and ease of control, by virtue of 
which features the output of a factory may be, and frequently 
is, increased by from 10 even to 50 per cent, with the 
ваше or а less consumption of energy. In a discussion 
which took place at the American Institute of Eleo- 
trical Engineers last year, actual figures obtained in 
American workshops were given, which fully bear out 
our statements, and we have no doubt that similar 
experiences have been met with in this country, although 
electrical driving is as yet by no means so widely adopted 
here as it is in other lands. 

Unfortunately, it is far from easy to convince possible con- 
sumers that this is the case, and we fear that, too often, 
undue stress is laid on an attempt to prove to them that the 
cost per H.P.-hour will be less than with steam or gas. The 
main economy is not in the oost of energy so much as in 
ita uee, and in the reduced cost of production ; this is the 
point that should be emphasised, and pressed home by 
figures collected from actual resulta. 


Electrical Under. IN the Times for June 2nd there 

takersandthe appeared the report of a police court case 
London Buildirg Act. which involved a point of law of some 
interest to the electrical world. It appeared that the 
Whitechapel Board of Works were.summoned by Arthur 
. Crow, the district surveyor, for executing certain work, e.g., 
constructing “ boxes under Great Prescott Street, without 
giving notice in accordance with the London Building Act, 
1894. Two questions arose for decision: (1) Were the 
Board of Works bound to give notice, although the boxes 


were constructed under tke provisions of the Electric Light- - 


ing Orders Confirmation Act, 1892 ? (2) Were street boxes 
^ buildings, structures, or works," within the meaning of the 
London Building Act? Mr. Dickenson came to the conclu- 
sion that as there was nothing in the Act of 1894 which was 
inconsistent with that of 1892, there was no reason why the 
notice should not be given. He also cemeto the conolusion that 
„boxes came within the meaning of “ buildings, structures, 
or works" as used in the 145th, and imposed a nominal 
penalty. He agreed, however, to state a case. The 145th 
section of the London Building Act ‘provides that where a 
building, or structure, or work is about to be begun... 
the builder or other person causing or directing the work to 
be executed shall serve on the district surveyor a building 
notice respecting the building, or structure, or work. It 
then sets out the details which must be furnished in this 
notice. According to the form of provisional order used in the 
metropolis, any local authority may apparently construct boxes 
without serving the notices which must be served by under- 
takers who are not the local authority. Thus by Clause 11, it 
is provided that subject to the provisions of the order, the 
principal Act and the Board of Trade regulations, the 
undertakers may construct in any street such boxes as may 
be necessary for purposes in connection with the supply of 
energy including apparatus for the proper ventilation of such 


boxes, Provided that no such boz or apparatus shall be plac: 
above ground, except with the consent of the local authoris, 
body, or person, by whom such street is repairable. The wort 


in italios are omitted in orders in favour of local antboritia 


The inclusion of a “street box” within Section 145 of t» 
London Building Act is somewhat extraordinary, for it wm 
held in the case of Venner v. M'Donuell (13 T. L. R., 154 
that the erection of a staging in the Agricultural Hi, 
Islington, might be carried out without serving a поба. 
In that case, moreover, Mr. Jastioe Wills said: It is obviom 
that some limitation must be put upon the natural meaning 
of structure or work,’ otherwise, no person could repair hs 
roof or windows, or put up a fixed cupboard in his bed-room, 
or a new kitchen range without giving notice to the district 
surveyor. We shall next hear of a notice being necemary 
before a new aro lamp post is erected in the street! 


* Many Inventions.” — 4 propos of some remarks on this 
subject published in our laat issue, the marvellous possibilities 
of our Patent system are well. exemplified by a “ patent” 
recently granted by the British Government to an American 
engineer. The invention ” consists of nothing leas than 
the combination of a row of boilers in batterie 
of two, with mechanical stokers; a row of coal bunkers over- 
head, with coal chutes to the hoppers of the stokers; а ooa 
and ash conveyor system, and an economiser fixed 
near the bunkers. The extraordinary combination 
tery and naïveté embodied in this specification is, 
truth, even more astounding than the sweeping clai 


A 


forth therein. As our readers are aware, the в patented 
me ч слез о for m Dablin United Mes 
nt on Railway pany's power stations, while 
is in nse in many stations abroad, with the ption that 
the economiser 1s not perched up above the rs. The 


whole thing forms an apt commentary on the crying need of 


reform in our system of granting “protection " for inven- 
tions. 


The Electrical Eagineer Volunteers in South Africa. 
has come from the front regarding the Hieotrinl Eaginem: 

as come from the front regardi 
Corps. In a letter dated May 12th it is stated that 
were then 50 miles north of Bloemfontein. The Corps 
8 маа а for li 
ing the bridge for transport purposes.  Telephonic 
munication had then been set up by the 
Bethulie and Springfontein, a distance of 
proved a great success, special mention being ! 
care and rapidity with which the two points were 
speaking communication. The projectors had so 
used chicfly for как иш by this 
several occasions Boer outposts spies were cang 
that date the Oorps itself had gone forward to 
Roberta’s main army, three officers staying bshind at 
fontein tc await Major Crompton and соо уо i 
to the front. By now Major Crompton no 
caught up Lord Roberts. 
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Royal Institution.—At a general monthly meeting on 
Monda a resolution was : “The managers of the 
Royal Institution of Great Britain, on the occasion of the 
à m EE Bramwell from the office of 

onorary secretary, desire to place on t record ar 
expression of their high appreciation of the admirable way 
in which he has performed the duties of that office and of 
his signal services to the Institution generally.” Не wes 
elected a member of the Royal Institution in 1876, and ba 
acted as honorary secretary since 1885. 


The Electric Traction Exhibition at the Agrical- 
tural Hall.—The International Tramways and Light 
Railways Exhibition, which promises to be a most successful 
undertaking, opens te the public on Saturday next week. 
The opening ceremony will be performed by Mr. W. Н. 


Dickinson, chairman of the L. O. O., on Friday next. 
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WAKEFIELD ASYLUM ELECTRICAL 
INSTALLATION. 


_ Amonasr the large lunatic asylums which have recently been 


fitted up with a supply of electricity may well be mentioned 
the West Riding Asylam at Wakefield. The Weat Riding 
County Council decided to instal the electric light there, 
and the county surveyor, Mr. J. Vickers Edwards, then drew 


+ 


as well as the elec- 
trio driving of the 
i in the 
workshops and 


Asylum, a 
building of many 
departments and 
floors, having a 
length of 1,085 feet, 
and a width which 
varies between 225 
feet to 80 feet. 
Olose by this is a 
laundry which, in 
itaelf, is no incon- 
siderable building. 
Situated at a distance of about 600 is the New Acute 
Asylum, consisting of a large central building, with a main 
wing both for male and female patients; the length of this 
building is 405 feet, and the average width is 120 feet. 


Between these two immense buildings are many others, 


WAKEFIELD AsyLuM BALANCER, 


is situated within its own grounds, which have an area of 
over 25,000 square yards. 


. The electrical machinery is steam driven from four large 


boilers generating steam at 115 lbs. pressure, two only be 
required at the same time f 


or even the heaviest electrio load. 
There are two large direct coupled plante, and two smaller; 
the larger ones consisting of Willans engines of the 2 J. . 
size two-orank, driving, at about 860 revolutions, 2-pole shunt- 
wound dynamo machines constructed by Mesars. Parkers, 
Limited. The two smaller seta consist of 3 F size 
engines, three- 
crank, driving ata 
speed of 470 re- 
тош shunt 
wound dynamo ma- 
chines by Wilson 
Hartnell. The 
larger engines are 
each capable of 
working up to 240 
I.H.P. and the 
smaller ones to 120 
ТИР, 

The current is 
generated at about 
420 volts, and is 
divided by means 
of a motor balancer 
to a three - wire 
supply system at 210 volta on each outer at the main switch- 


The generating units, as wil be seen from the illustra- 
tion below, are conveniently placed in one row, so that all the 
electrical ends are under easy inspection from the switch - 
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GENERATING SETS AT WAKEFIELD ÁSYLUM. 


repairs п for the tenance of the asylum are carried 
out, the 's residence, various | and the electrio 
engine house, which is in an ieolated building is 


. There 
a very large farm VV 
whole of 


also 
ings and offices. The 


board, whilst the steam engines are able to draw their steam 
with a minimum of steam pipe in circuit. The engines are 
fed from two steam mains, so that the risk of breakdown, 
owing to trouble in the pipes, is reduced to a minimum. 
The special stout copper bands for steam supply are a pro- 
minent feature of the picture. | 
F 
ena quickly and econo- 
mioally effected. 
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Loan Diagram, Manon, 1909. 
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, and consists of the fol- 


machine, and the necessary 
three plug fuses similar to 
g resistances, one for each side 


regulating resistances, a treble-pole | 


switch quick-break type, and an amperemeter on each outer. 


tmeter 
practically eliminated, enabling 
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system 


4 282888822 
тшшш 

Htt ttt ttt tt ttt 

Serge 

ШЕ. 

EREBEESRE иш 

. 323288223 Е)" 

2 

Tesa H 


Ej 
= 
4 T 
" Å ^ 
‘ 
+ 
= 4 ' 
* * 
* | 
| 
` $ ч 
: 
Hi 
| 
т 
H б i 
LE і 
i 
' 
a 
II 
^ > 


el 


| е» 


ynamo panels; two 


‚ one main vol 


witohboard. The switchboard is built 
consist of 


wn 


—Four 


panel feet, by 
„ with 
glass 
oors, 
end, 
in 
consist 
fuses, 
” type, 
and 
450 volte, a quick- 
and fuses. 
panels 
uses; two startin 


ption, 


e is constructed on a 


panels 


plug 


and safer 
'The balanoer 


tive end 
and 
own mini- 


mum current circuit 


a Wh 


lished ma- 
fram 


yi 
cathedral 


own 


parts : 
l 
namo f 


on the W 
be carried more 
directly 

The dynamo 
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The dynamo cables pass by means of earthenware pipes to 
of balancer, two field 


: The who 
4 Whardown ” 
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at the back of the slates is 

the connections to 

whole is | enclosed 

break main switch 

meter and voltmeter for each 


for the 


of the 


is also an ampere- 


panels in 

one at 

and is 

railing 

panels each 

of two plug 

for 800 am 

breaker on the ne- 
gative side. There 
voltmeter 


a point behind the s 
lowing 
three feeder 
from interru 
and securi 
high and 
insulation 
in a 
h 
the d 
each 
front by а hand 
the d 


up 


66 


lum has а section 


y 


*120 on the middle, and is 
attached to distribution cable branches of 150 on the onten 


and *60 in the middle. 


is 
bet 
ters 


ou 
As 


The ring main itself i 
All the feeders and distribution mains consist of pap 


and 075 on the middle on the one side 
and on the other side °10 on the 

The main cable to the Acute or New 
of ‘660 on each of the outers and 


middle. 


in the middle. 


y be 
pilot 
also an amperemeter on each 


pole 
wires. 


e- 


panel, having 


eter conneoted with a 
showing the voltage across the outers, 


t-out, cutting off the outer 
im 


eter, and above this a doubl 


space in which will eventuall 
wire feeder m 


is a vol 


board is the main voltmeter 
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insulation and yarn, and in such cases where they are ex- 
р are armoured in addition, and have been manufactured 

y the British Insulated Wire Company and by Messrs. 
Felten & Guilleaume. 

At various ү along the ring main the distribution 
mains are fixed at janction boxes, from which are run three 
vulcanised india-rubber insulated conductors to the dis- 
tribution boxes fixed on the different floors and to every 
motor; all junction boxes form disconnecting points. 

The arc lamps are supplied from -covered and 
Saree paper insulated cables, some twin, and some 

е. 


All road crossings are made through heavy iron pipes, and 
the cables, where under the ground, are protected pU rough 
brick channelling. ME. 

The current is used in the “ш for three main pur- 
poses—motor power, heating, and for lighting. 

The motor power is absorbed in various ways, principally 
by a 52-н.Р. motor, now taking the place of a steam engine, 
used for driving the laundry machinery. There is а 
7-H.P. motor driving a blower for drying, and а 4-H.P. motor 
for the ironing machinery in а separate part of the laundry. 
The bakery has a 10-H.P. motor in the bean mill, and in 
another part is a pump, which, by means of an automatic 
switch, pumps intermittently the collected water from the 
various steam-heating drains to a sufficient elevation for it to 
pass into the regular drainage. . 

In many different parts of the asylum are fixed motors of 
2 and 3 H P., used in connection with the heating and venti- 
lating of the large rooms and corridors. The motors through- 
out have been constructed by Mesars. Parker, and are fitted 
with Ward- Lonard starting resistances. 

In every ward and laboratory is fitted one or more electrio 
heaters, 5-ampere size, for boiling purposes, and in addition 
some of the isolated rooms, where it was difficult to supply 
steam heating, have been heated with several heaters, taking 
as much as 24 amperes at 200 volts each. The reason of 
utilising electric heating во largely is that part of the 
heating of the asylum is carried out by means of exbaust 
steam obtained from the n engines, and it is there- 
fore desirable to always have sufficient load upon them to 
enable the exhaust steam which is carried into the exhaust 
main at 5 Ibs. pressure to be sufficient in quantity to pre- 

vent condensation. 

The electric lighting consista of 2,700 incandescent 
lamps placed throughout the various buildings, and 
also 68 observation lighta for use at night time, when 
less brilliant light is necessary in order to i without 
disturbing the patients. The observation lights consist of 
ordinary lamps with a Whardown lamp resistance in circuit, 
the whole forming a neat and ectly safe economical 
resistanoe for lowering the voltage on any desired lamp. 

The lamps are controlled by 2,000 ordinary switches, and 
825 special switches worked by the asylum pass keys, 
fixed in all places where the patients are likely to interfere 
with the working of the lights. 

The roads about the grounds, which are of considerable 
length, are lit by 60 aro lamps on wrought-iron columns with 
cast-iron ornamental dressings suitably placed. The arc 
lamps, of 2,000 o. P. each, are connected eight in series, ex- 
берп one circuit, which consista of four only. The lamps 
are of the Orompton type, with opalescent globes, and are 
hung about 25 feet above the nd level, and controlled, 
as far as poasible, from the engine room. 

The whole of the work has carried out to the speci- 
fication of Mr. Vickers Edwards, the architect, surveyor, and 
ше to the West Riding County Council, who has been 

by a resident electrical engineer, Mr. Н. de Grave, 
as clerk of works. 

Messrs, Laing, Wharton & Down, Limited, who are the 
contractors for the whole of the work, have been re 
sented by their chief engineer, Mr. Justus Eck, M. A., 
assisted by a resident eer. 

The installation has now been continuously at work since 
August, 1899, when the old gas house and retorts were pulled 
down, bat owing to delays in the building is only now entirely 
completed. The load curves which appear on the previous page 
will show that the qaantity of current supplied considerably 
exceeds that of many small towns in this country. In fact, 
the whole installation, both as regards the generating station 
and the distribution, is carried out upon the lines of a town 


supply, bat has the very distinct advantage that all the 
waste heat in the exhaust is required for steam heating 
in rooms for cooking, ing, bathing, &c. 
he actual works cost of the current supplied have now 
been completed for the first six months to the end of March, 
1900, and give the following satisfactory results : — 


Coal... . 7272 
Water Р .. ‘O19 (per unit measured at the 
Oil, waste, &c. . 7049 ( switchboard. 
Labour... . ‘305 

645 total. 


The high load factor of the supply has andoubtedly helped 
to obtain these very satisfactory fi „ but credit is also 
due to those who so carefully planned and executed the work 
and were responsible for its maintenance, 


RYMER-JONES’ SHORT CIROUIT KEY. 


A NEW form of short circuit key, by Mr. J. Rymer-Jones, 
chief electrician of the Silvertown submarine department, is 
illustrated below. It is designed to рә used not only as a 
tapper, like the ordinary short circuit key, but to more per- 
fectly short circuit the galvanometer when it is desired to 
check the instrument zero; and also to obviate any leakage 
over the frigger, cam, or other detent usually employed to 
retain the key open during insulation and earth readings. 

It wil be generally conceded by electricians that the 
ordinary form of key, though satisfactory as a fapper, does 
not efford a very perfect means of short circuiting the gal- 
vanometer. 

On account of its contact points being only pressed 
together vertically, by means of the brass spring Btrap, an 
dirt accumulating between the points is only soe e an 


gives evidence of itg presence by a black mark left on a 
piece of inserted between them to clean the contact. 

It is obvious that dirt tends to increase the resistance at 
the contact, and on this account impairs the perfection of 
the short circuit, so as to allow the galvanometer needle, or 
coil, to be deflected slightly from ita true zero. It is 
naturally assumed that the short circuit key perfectly fulfils 
its short cirouiting function, and any slight deviation of the 
spot of light from the scale zero, when the teating current is 
on, is therefore likely to be attributed to some outside dis- 
turbance affecting the galvanometer. When testing with a 
Thomson reflecting galvanometer, this disturbing element is 
often really present, and it is consequently a desirable prac- 
tice, and, indeed, a necessary precaution, to occasionally 
check the zro, during an electrification fall, by short 
circuiting the galvanometer. If it is then found that the 
spot of light does not return exactly to zero, the unoertainty 
arises as to whether the deviation observed is due to some 
temporary disturbing influence on the gulvanometer, or to 
the short circuit key contact not being firm and perfectly 
clean. To verify this in the middle of a series of readings, 
the operator is usually driven to the unsatisfactory ient 
of holding up the short circuit strap more firmly, and at the 
game time trying to move it from side to side in the attempt 
to clean the contact at the risk of bending the steady pins 
which should keep the strap in position. This uncertainty 
is set at rest by means of the Rymer-Jones short circuit key, 
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because a perfectly clean and firm contact between the gal- 
vanometer terminals is assured by raising the connecting 
strap, I, and moving it to the right over the rubbing con- 
tact, Oi, as shown dotted in fig. 1. This contact, being of 
wide surface, firm, and always kept clean by friction, may be 
relied on to off r no resistance, and consequently to prevent 
us nu : qM by this key, when used f 
not vantage у ey, W or 
an insulation test, is as follows: —After the эр of light has 
been allowed to move up the scale to ita full deflection by 
tappiug the lever, J, to the left from position a, shown in 
figs. 1 and 8, this lever is pressed downwards, moved to the 


right as far as the stop, p, permits, and is then allowed to 
rise to its insulating position shown dotted at f in fig. 8. 
The limiting strap, m, in fig. 3 is shown dotted in fig. 1. 
In this position the lever, I, no trigger, cam, or detent 
touching: it, and over which leakage can take place when 
dirty, which is а desideratum at all times, especially in damp 
weather and at sea. 


[ position в, viz., when / is on о,, pla- 
tinum therefore rubs against gold, and reduces any tearing 


Fia. 3. 


action to which two similar metals, rubbing together with 
considerable friction, would be liable. 
A is the position of the key lever Г, when used as a tapper— 


spring, s, acting strongly. 


B is the position for the zero, viz., J above r, and 
rubbing firmly on 01. 
C is the n for insulation readings, viz., 1 below т, 


and free—short circnit off—spring 5 inoperative. 

In position А and в, not only is the resistance between / 
and its negligible by reason of the wire v, 
but it is further nullified by the spring, s, rubbing on the 

in л. 

While therefore retaining the usual /apper principle un- 
changed, the object has been to secure the same reliable 
rubbing di m Which I Rymer-J pud 5 into his 

NONE e key” designed in 1879. This discharge key was, 
later on, followed by an improved galvanometer or battery 
reverser, constructed on the same principle, and very similar 
in form, which has met with great favour, owing to the 
reliable rubbing contacts, and the rapidity with which the 
key is reversed. 

oth these keys, made by the Silvertown Instrument 


Department, have, for. some 
factory, testing rooms, and on 
steamers, and together with the short circuit key 
above, com а set of cable testing keys, each of which 
admirably fulfils its special object. 


RETURN FEEDERS FOR ELECTRIC 
RAILWAYS. 


(Continued from Vol. 45, page 915.) 


Ir follows also from the fact that the consumption of copper 
is а minimum when the number of cables is infinite, that 
with a limited number of cables the consumption of copper 
is a minimum when they are connected at equal intervals 


along the line. 


cable. In the first case the cables are connected at 3, 6, and 
9 km., and in the second cage at 9,12,and 15. In both 
cases the volume of copper consumed is 84,650 dom’. If 
the cables are conn at 6, 9, and 12 km., then at 8, 9, 
and 15 km., the volume of copper is again, in both onera, the 
same, namely, 83,750 dom?. Since the line is divided into 
two equal parts by the 9-km. cable, it is, ing to the 
considerations discussed above, a matter of i erence 
whether the remaining cables are connected at 8 or 6 km., 
and at 12 or 15 km.; the minimum consumption of copper 
must therefore be when the cables are at the middle points, 
namely, at 4:5 and 18:5 km.; the consumption of copper in 
"Tn the adjacent fig. 7 the af Е Р 
n the adjacent fig. 7 orementioned arrangements 
iagrammatioall 


gable connections are diagra y represented; the 
i 
A 
0 3 6 9 19 15 18 
— ͤ — — 
К | I II III 5 
A | 
Y Y Y 
90 90 180 135 
B 
0 3 6 9 12 15 18 
> a 
I II III Iv 
Ё 135 
Y Y Y Y 
180 90 9) 45 
C 
0 3 6 9 12 15 18 
gore | 
S I II III Iv 
490 
Y Y Y 
135 90 185 90 
D 
0 3 8 9 12 15 18 
" I II III Iv 
45 Y, Үү Y Y 
185 180 135 45 
E 
0 4°3 9 13:5 18 
РА І П 111 5 
¥ 60 
Y Y Y Y 
150 120 150 00 
FIG. 7. 


figures near the arrows representing the currents taken off 
by the respective conductors.. The adjacent table contains 
the cross-sections, and the volumes of copper of each of the 
four cables in the five different arrangements considered 
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above. From this table it is evident that in the cases В and 
O the variation of the cross-sections is the least; in the latter 
case, indeed, two cables have the same cross-section, while 
the cross-sections in the best ent E differ consider- 
ably from each other. Since the consumption of copper in 
case В is only 5 per cent. more, and in case О 2 per cent. 
more than in case E, the arrangement B or O might be 
sometimes preferable on account of the sectional areas; but 
it should not be forgotten that the maximum potential 
difference would be greater in these latter cases. 


—— HA — — ̃ ‚ш; . ——— — ——— [ ä — —— 


I. 150 450 900 8,100 450 2,700 225 675 375 1,687 
TI. | 300 1,800 600; 7.200 450, 4,050 900 8,100! 600 5,400 
III. | 900 8,100 750 11.250 900 10,800)1,125|16,875|1,125 15 187 


Д 


в 4,700 34,660 2,700.34 650 2,700 33,760/2,700 33,750 2,700 33,075 


|_| 


à 
| 


+ 


VI.—Tux END or THE LINE IS NOT CONNECTED BY А 
OaBLE то THE POWER STATION. 


In the cases hitherto considered, a return cable was always 
connected to the end of the line, ко that the end of the line 
was always at the same potential as the beginning of the line, 
and the other points where cables were connected. But we 
may dispense with this end cable, allowing a potential drop 
between the end of the line and the nearest intermediate 
cable. This tial drop is most conveniently made equal 
to the potential drop between two intermediate cables. In 
order to obtain this result, the line must be divided into an 
odd namber of sections, and the cables connected at the even 
division pointa (fig. 8). | ; 


1 3 8 4 5 6 pS p-2 p—l p 


/ р ТЕЕ ЗЕЕ vu 
Y Y Y Y 
Fic, 8. | 


The total current between two cables is (assuming 
uniform distribution) 2 т» and the rail resistance ія 2 p In 
the last section these values are and Ё, therefore the maxi- 
mum potential] differences are according to the formu' 

>  4CR св. * 
already given 975 ‚апа T3 i. s., they are. equal. 


If, in this formula for the potential, drop m, the number 

of cables be substituted for p, we get 
A= Se R ЕИ 
2(2m + 1)? 

According to this, there is a smaller potential drop in the 
rails when there is no end cable, and the number of cables 
is the same. 

If there is only one cable, namely, an end cable, then 


A= a while according to the above formula, if the 
cable is connected at 12 km., then 


That is, in the first case the potential drop in the rails is 
12:5, while in the second case it is only 5°4 volts. Witha 
larger number of cables the difference between the two 
arrangements gradually disappears. 

2 0 


The current flowing in each cable is; the lengths of 
each cable are, calling the length of line L, 
2L 4L 6L (р — DL 


| p’ P р Р 
From these we сап calculate the total cross-section. 


Banta t O 0 „ ы р + 
B (p - 01 | 
e 9 ө г p f 
2 * 20Lf | | p—-1li 4cL 
kAj үї+?+8+....—— “КАР 
IHE 
CL _ CL 1 
TITAS 9128 ( ») 


-a 


If we substitute for p the number of cables m, then since 
p=2m +l; 


_ CL 2 1 
p= oe 1 cart 
This expression = 0 when p = 1 or = 0, ie, when 
there is no return cable. It is a maximum when p = œ, 


and has then the value в = ES 1.6, the same value as in 


the first arrangement. 
Before investigating more closely this formula for s, we 
shall determine the copper volumes; this is obviously 


. obtained from the expression : 


= 1 200/25 
gat CY) T 


5) + GG) B 


(pnm) 


р 
_ 1 20 9212 А ; (=) | 
Ka „ „ (PESH t 2 7 
1 — тл \( p—1 ) 
=, —— 4— — 2—— +1 
KK p 612 yt) 2 05 
3 K A Ll, 4 


^ (1 -1) = ch ( = — 

~ 8KA F ZK A Em + 1)? 
an expression which is of exactly the same form as that for 
the cross-section в, differing from this only by the ftctor 


4 L, 80 that we can write 


2 
ү = 1 8, 


Also the expression for the volume of the cables һава 
maximum value when р = œ. We then obtain the same 
value, ав was in previous cases obtained for an infinite 
number of cables. 

The values of в and v have, besides the zero values, 
practical minimum values, namely, when there is only one 
cable. Assuming the condition that the potential at the end 
of the cable must be equal to the maximum in the other 
sections of the line, then 


8 = 2,700 5 = 2,400 mm’, 
and ra 2 Е 
ү = 82,400 E = 28,800 dom’. 


This arrangement is, therefore, somewhat superior to the 
first. It must not, however, be forgotten that the maximum 
potential difference in the rails is 5:4 volts. If it is desired 
to reduce this to 0°80 volt, it would be necessary to employ 
six cables (m = 6, p = 18); the cross-section would be 
2,678:5 mm?, and the volume of copper 32,182 dcm’, If. 
however, an end cable and five intermediate cables are 
employed, the volume of copper required is only a little more, 
namely, 32,850 dom?, 

When a large number of cables is used, the difference 
between the two arrangementa disappears. 

If it is desired to have the smallest possible potential drop 
in the rails, then it is necessary to use a large number 
of return feeders; then, in order to economito copper the 
potential drop in the cables must be mado as high as 


possible, 
: (To be concluded.) 
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ECONOMY OF SIMRLE OR COMPOUND 
ENGINES FOR TRACTION WORK. 


By W. H. BOOTH. 


WHEREAS there can be little doubt as to the general superior 
economy of compound engines for steady loads, the ocon- 
ditions of electric traction are so different and peculiar that 
it may be queationed whether a better commercial econom 

cannot often be secured by simple engines than by compound. 

Perhaps the best method of arriving at a definite idea 
would be to take a case and work out the possibilities for 
the two types of engine. The principal fault in a traction 
station is the large amount of engine power that must be 

ut down in order to deal satisfactorily with a given load. 

his is due to the small proportion of the total power of the 
engine that is absorbed by the average load. An engine of 
200-KW. capacity will on a small system be found running at 
an average load factor of about 40 to 50 per cent. Its 
maximum load will, perhaps, be 250 xw. for short periods 
only, and at this load there will be a distinct effort on the 
part of the engine to overcome it, and probably slow running 

or a few seconds during which the peak of the load is 
maintained at а maximum. 

It is usual practice to design all engines so that a later cut- 
off than three-fourths of the stroke cannot occur. It is 
also very common practice to design the cylinders of com- 
pound engines with a ratio of 1 : 8. Thus with a cut-off in 
the first cylinder at three-fourths of the stroke, the lowest 
резе expansion referred іо the low рее oylinder will 

4, = cylinder ratio —- Н.Р. cut-off fraction, = 8 + 4. 
With a compound engine the maximam weight of steam 
admitted per stroke is thus limited to what will fill the low 

cylinder to one-fourth its capacity at the preesure 
of the boiler. If the same fraction be taken for the simple 
engine with a latest cut-off at three-fourths the stroke, then is 
it evident that with a simple engine there is the possibility 
of taking into the cylinder three times the weight of steam 
per atroke that can be admitted to a compound engine. 

Now the all-important factor in engines for tramway work 
is that they shall be able to deal with their maximum load 
without serious retardation. Some slight retardation is per- 
missible, because it serves to show that the engine is the 
smallest that could have been put in and that no further 
economy of size is possible. | 

If, however, we are permitted to leave the well-beaten 

path of the compound engine, we are enabled to see our way 
to а very considerable reduction in engine віз. How much 
this is, we may most easily find from a table of average 
pressures, such as that in Kempe's “ Епріпеег'в Year Book," 
p. 253, edition 1900. 
. For simplicity, we will start with a pressure of 140 lbs. 
absolute cut-off at three-quarter stroke in a compound engine 
with a cylinder ratio of 8:1. Then, under the heading 
of }, there appears the mean pressure 85 81, whereas under 
the heading 3, which is the latest cut-off for the simple 
engine, appears the mean pressure 184:92, With a back 
pressure in each саве of 2 lbs., the ratio of the two numbers 
becomes 19705 = 62:7: 100. In other worde, а compound 
engine with a 26-inch diameter low pressure cylinder might 
be replaced by a simple single cylinder engine with a cylinder 
only 20} inches diameter of the same stroke and speed. As 
a matter of fact, however, the of the compound engine 
would be 200 revolutions per minute, and that of the smaller 
engine might ba fixed at 240. The simple cylinder might 
thus be made only 19 inches diameter. 

By the rule that prices vary as the square root of the cube 
of some linear dimension, the price of such an engine 
should be less than three-fourths that of the compound 
engine. This does not allow anything for the abolition of 
the high pressure cylinder. This should more than off-set 
the increase of strength of parta of the simple engine that is 
to be called on to do the work of the larger compound. The 
average load of the compound engine was, let us assume, 
50 per cent. of the rating. The rating was 80 per cent. of 
the maximum power. The average load is thus two-fifths of 
the maximum. Now the maximum load was performed with 
a mean pressure of 88 31. Two-fifths of this is 88:82, 
and this, if we add the 2 lbs. for imperfect vacuum, gives 


85:82 Iba. mean forward pressure referred to the low pressure 
cylinder of the compound engine. This implies a cut-off a£ 

to Path of the stroke during the average load, with very 
much earlier cut-off during light loads. 

As the ratio of the two engines has already been found to 
be as 62:7 : 100 for equal s so the pressure of 83 32 
will become 58:17, or 55:17 after adding the 2 lbs. for back 

. This is the equivalent of a cut-off at a little later 
than one-eighth stroke, and an eight-fold expansion is 
probably sufficient when it is considered that this is for the 
mean load of the engine, and that for much of its time it is 
running at much lighter loads, and that the periods of 
maximum load are very short. 

It would thus appear that by the adoption of a simple 
engine of half-&:ze, run at a somewhat higher rate of speed, we 
should be able to secure an engine that would deal with the 
maximum load without being excessively large for its mean 
duty. In the case of the compound engine, the mean 
re s роза the maximum duty was found ёо Бе 
85:381 1 resuming the engine to be designed to be 
economical at its normal rating, which is four-fifths of the 


full load, the mean economical pressure woald be abont 


68:2 Ibs., representing about five expansions. In the simple 
engine, assumed to be «qual to the same duty, we have found 
a mean load expansion ratio of nearly eight. It does not 
therefore appear, even on builder's measurements, that too 
small an engine has been produced. Let it farther be 
assumed that by practically reducing the engine to one-half 
its size, and the generator to four-fifths its former size, 
have still the same mechanical efficiency. Then with an 
overall efficiency of the old plant of 84 per cent., the loas is 
16 per cent. between cylinder and switchboard. 
he logs of the new plant will probably not 
us 


more than two-thirds of the gross loss. a set of 
100-kw. capacity throws away 16 Kw. The loss in the 
50-Kw. engine and the 80-KW. generator will not exceed 
perhaps 10 KW, yet the engine will still do the work of the 
old set, and it will do it simply because, being a simple 
engine, it can, when necessary, be fed with steam for three 


times the proportion of the stroke of the final cylinder 
can be done with the compound engine. Certainly at 


EE 


guch ied) to economy as under-loading a steam engine. 


pru cylinder of the compound engine it would re 


The “efficiency ” losses would be greatly reduced. On 
this point it must be said that whereas a full or rated load 
test would show efficiency losses overall of 10 to 16 per cent., 
the actual loss on the average load of one-half the rated load 
must be something like 20 to 30 per cent. This is one of 
the chief causes of the shocking want of economy of under- 
loaded engines, It is a constant loss that goes on when every 
car on the road is at rest or on a descending gradient, and 
it forms so large a proportion of the load as to be worth a 
good deal of sacrifice of nominal economy to reduce it. The 
simple engine at once reduces this loss to one-half or two- 
thirds its former figure, and it is only in the cylinder con- 
densation losses that the a эч engine is likely to do badly, 
and in this it can placed practically on a level 
with the compound engine by the use of superheated steam. 
In any event, owing to the very large high pressure cylinders, 
usual in compound engines for traction work, the com- 
pound principle is shorn of some part of its benefits, 
and it із to be further noted that supsrheating 
cannot carry the compound и much, if at all, farther 
along the line of economical working than it can the simple 
engine. | 

Ол a general review of the whole subject, it appears that it 
would be. justifiable to employ simple engines for traction 
work of such siz» that, when cutting off at the latest point 
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usual in practice, the engine shall be just capable of turning 
its maximum load; that to secure the best economy, the 
steam should be superheated; the governing of the engine 
should be by means of automatic expansion gear operating 
from absolute cut-off to three-fourths of the stroke ; t die 
of the engine should be specially stout, and the fly-wheel not 
less in energy than now employed on compound engines of 
the sizes intended to be replaced by the smaller simple 


engines. | 

It is to be noted that one of the advantages of the оош- 

und engine consiste in the reduction of stresses due toa 

uller distribution of stress. The ratio of initial stress in 
the simple engine to that of the compound engine it replaces 
may be аз 1:6 : 1, and it must be proportioned acoordingly. 
It is to be understood that the foregoing argumenta are 
intended only with spec 
work, and must not be applied to conditions of steady load. 

In the foregoing computations, the figares relating to the 
dimensions of the simple engine have been worked ont on 
the assumption that the engine should be of the minimum 
size necessary to turn its maximum load. 

It is not argued that this minimum engine will necessarily 
be the most economical that can be chosen. The minimum 
compound engine appears to be that which, at maximam 
load, has a cut-off equal to one-fourth of the large cylinder, 
whereas with a cut-off at three-fourths the above minimum 
size of low pressure cylinder has been found necessary. It 
may, of course, be the case that a somewhat larger engine 
will give better economy, in which case it is important to 
observe that the latest point of cut-off must be brought back, 
for, having once assumed the maximum load and the latest 
allowable cut-off, the engine must not be allowed to exceed 
that cut-off for best economy. Present practice limita the 

ion to a minimum of 4. The smallest possible simple 
ine limits it to 14. | 
he best possible expansion ratio may be 2 or it may be 3, 
but experience is wanting to decide the matter. To sum up 
the advantages and disadvantages of the change to simple 
engines, there are on the one hand— 


Loss first cost. 


Less afal ranning at small loads, 
Reduced friction loads. 


Less loss from excessive expansion at small loads. 
Less area for heat radiation, and less metal to heat up and cool. 


On the other hand there are— 


Less economy at heavy load. 


. Inthe above it will be observed that while the simple 
engine may be more wastefal in respect of radiation and 
cylinder internal losses than the compound engine with equal 
sizo of баа! cylinder, these points ' 
nounoed where the engine is of reduoed size, and the only 
really serions item is that of the wasteful use of steam at 
the heavier loads, when the expansion is only 1j times. 
The argument of this article assumes a load factor of 50 

cent., and the figures are worked out on that basis. 
Bu in some cages the load factor is considerably less than 
this, and it is clear that the smallest ratio of expansion must 
be based on the load factor, and must vary inversely as this 
factor. Large systems with large load factors can be allowed 
greater expansion at maximum load than can small systems, 
and, granting that there are systems for which the simple 
engine may advantageously be applied, there will be a certain 
load factor above which the compound engine will be more 
economical than the simple engine, . This, however, cannot 
be fixed at the point that gives the smallest fuel bill per 
kilowatt, but at a somewhat higher point, by reason of the 
increased firat cost of compound engines and the greater 
interest charges. It is a strong argument in favour of the 
smallest possible engine for small systems that the ammeter 
readings remain at or near zero for long periods at a time. 
Tbronghout all this time power is being wasted in turning 
the engine at its maximum velocity and in the friction of 
the generator in driving the air and circulating pumps and 
the feed pumps, and all these losses except the first two can 
approximately be halved. A load factor of 40 to 50 per 


ial reference to electric traction : 


me much less pro- 


cent. is hardly likely to be exceeded under a car mileage of 
less than 4,000 per day, or, say, an average of 200 miles per 
hour, There are thus many systems that come within the 
limits of this ment. 

It appears probable that with small systems having load 
factors of 20 to 40 per cent., and of 20 to, 60 per cent. 
when referred to plant capacity the trebling of the load 
factor will reduce the fuel confumption per unit to one-half. 
This alone is sufficient to indicate the wastefulness of under- 
loaded plant, and by the very nature of things the com- 
pound engine must be an underloaded engine, and it appears 

robable that & load factor of 80 per cent. is hardly likely to 
e attained with a less car mileage than 1,000 per hour. 


ELECTRIC POWER SUPPLY. 


By RANKIN KENNEDY. 


THE idea set forth in this connection in the ELECTRICAL 
Review of June Ist, that small power users will be 
encouraged and increase in numbers by the placing 
within their reach a cheap power supply, seems to me to be 
а great fallacy. The t demand for ordinary manufac- 
tured articles, textiles, leather, boote, hats, clothing, furni- 
ture, and so on, can never be met except by the large factory; 
and in the machinery and Еш маса the same holds 
goon. Only by using extensive plant and sub-dividing 
abour in a large organised factory can production cope with 
demand at present prices. 

Nowadays there is hardly a single article of manufacture 
roduced by one worker; the manufacture is divided up 
etween machines and workers, each orming only a frac- 

tion of the total work required. The day of the small 
factory is past, and rightly so. An employer of labour makes 
his living ont of the profit on labour and material employed 
in his factory. A man emplo 10 men, and making, 
without counting profit on material or machines, say, 100s. 
а week, must get 108. profit on each man’s work per week. 
Another employer, employing 1,000 men, would be making 
а fortune if he got 1s, a week profit on each man’s work, 

Of course, there will always be small industries carried 
on in special manufactures such as luxuries, wherein expense 
is of little account. More than half a century ago every town 
had many small factories of its own. Blacksmiths, weavers, 
spinners, bakers, shoemakers, tailors, and so on, and man 
industries were carried on in humble homes, mostly by hand- 
work. That condition will never return; if it did, half 
of the population would be naked and starving, whereas 
under the cheap factory production, even a mill girl is at the 
ку able to live and dress better than Queen Elizabeth 
ever 

The great revolution to be accomplished by the present 
electrical power distribution movement will be the vast 
improvement of the factory system of production, the aboli- 
tion of small engines and boilers, more cleanliness, more 


light, cheaper commodities, more tramways, towns spreadin 
out into the country instead of crowding into centres, an 


more distributed wealth among the masses. 


POWER RECORDS OF ELECTRIC CARS ON 
THE POTTERIES ELEOTRIO TRAMWAYS, 
ENGLAND. 


Тнк illustrations on the next page, for which, together with 
this article, we are indebted to the Street Raslway Journal, 
show graphically some very interesting and complete records 
of the current and the voltage used per car on a section of 
the Potteries Electric Tramways, which is at present opened 
for traffic and working. The records include some secured 
while running both ways over a section with severe grades, 
and give reliable data for determining the actual power taken 
on the various gradients. Before describing the arrange- 
menta for the tests, it might be said the whole series of tests 
were arranged for and directed by Mr. Н. М. Sayers, power 
engineer of the British Electric Traction Company, and 
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carried ont by S. Sud worth, his assistant engineer, with the 
co-operation of Slade Olver, managing engineer to the 
Potteries Electrio Traction Company. | 
The car, a single-decked one, was built by the Electric 
Railway and Tramways Carriage Company, Limited, of 
Preston, and equipped with two “88 N” Walker motors, 
weighing, with instruments. and operators, about 8 tons. 
It was fitted with two speed indicators, one at each end, 
driven mechanically from one axle, having dials 8 inches 
in diameter and graduated from 8 to 15 miles per hour, 
an arrangement designed and patented by Messrs. Sayers 
and Sadworth. The grades were given by a modified 
form of marine clinometer. The recording volt meter 
end ammeter were supplied hy the well-known firm of 
Elliott Bros., of London, the paper speed being 8 inches 
r minute in each case. A similar recording wattmeter 
is ready for trial and will complete the eet. In order to 
et ri 
: frame, which was fitted with thick rubber blocks and 
screwed down to a platform across the 
centre of the car body. Each in- 
strament was held in a_ vertical 
osition by a pendulum rod 86 inches 
ong and having a. weight of 14 lbs. 


The value of these records in uci ur 7 
guiding tramway engineers to the 
adequate power equipment of cars | 
and the power houses driving them, and the information as 
to tractive force required under different conditions of 
weather and rail, will be apparent. The superiority to the 
earlier method of reading instruments at intervals of a few 
seconds will strongly appeal to those who have tried that 
tiresome occupation. The extreme dead bzatedness of the 
instruments and the success obtained in eliminating the 
effecta of vibration of the car in motion are the ee 
points making for accuracy. The diagrams printed show 
that little is left to desire in this respect, — 


CURRENT SPECIFICATIONS. 


ХҮІ —SUTTON COLDFIELD BLEOTRIO LIGHTING. 


| BUMMABY. 

Scope of Tender.—Oomplete equipment for electric lighting scheme 
divided into nine sections (4) Wolle, (5) enc (с) steam 
dynamos and motor booster, (d) storage batteries, (e) main switch- 
board and conn:otions, (f) engine room travelling crane, (g) under- 
ground mains, (л) uro lamps and pos's, (i) station lighting. 

System of Lijhting.—Direct current three-wire system employing 


of vibration the instruments were suspended in 


accumulators and motor balaucars, the voltage between the middle 
wire and either of the outers being 230 volts.: 

Type and Size of Boilers. Two of water-tubo type, each capable of 
evaporating 6,000 lbs. of water per hour, and to work at 160 Ibe. 
pressure to be provided. 

Type of Generating Plant —Threo sets to be supplied, each to con- 
sist of vertical compound “ enclosed " direct coupled to con- 
tinvous current dynamos. Too of the sets to develop as continuous 
load when working non-condensing 150 £w., the other one to develop 


50 Kw. 
. Speed Specified.—Not to exceed 350 revolutions minute for the 
150 xw. sets, or 460 revolutions minute for 6 50 xw. set. 

Specified Overload.—20 cent. in excess of Above normal loads 
for periods of one hour out injury. 

Output of Balancer.—To consist of four separate machines mounted 
on ons b:dplate, the two inner machines acting ss balancers, each 
with an outpst of 18 xw., the two outers as boosters each with an 
output of 12 xw. (100 amperes by 120 volts). 

Speed of Motor Balancer and Booster.—Not to exceed 900 revois- 
tions per minute. | : 

Switchboard.—To be of marble and arranged with all necesssry 
instruments for three-wire direct current system. 

Output of Battery.—Capacity to be 300 ampere-hours when dis- 


at the lower end, and violent oscillations "T | Jg 
were prevented by imdis-rubber guys ax > 
attached to the lower part of each 00 a 2 
instrument and to the frame. The * 
recorders wers standardised against = % m: m 
Weston instruments of well-known 2 m 

ttern. ö Bpeed in Miles g 

An important and interesting faot par hour N "t 
which is clearly shown by the various From Hanley i ЛЕКЕТТИ 
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Da in eee at пз of 2o g CAE 

illars being due to the trolle 5 үс cuc March 21st To Hankey 
| wires dx ihe ee sides being f ed by oin Amp * Station Ruy. крда aes gnane ot Top of Gan tee Amps vota 

ifferent cables. | 

Diagram No. 1 was taken ascending . 00 RES 2 
the most severe grades, averaging | Е 
about 1 in 9:5; No. 2 was taken bic Е 
running down the same grades, and "T = 
No. 8 was taken in ascending grades, D 


charged in three hours, with terminal voltage not lessthan 1:83 volts, 
and temperatare of electrolyte not higher thar 60° F. 
Number of Cells to be Supplied.—270. 
ом of Orane.—To carry 8 tons and to bs suitable for a span of 
eet. 
Insulation of Cables.—To be specifi:d in tenders, samples being 


ent. 

Number of Arc Lamps.—12 f · ampere lamps of ex closed type, 
each complete with glow lamp fittings and cast-iron ornamental post. 

Specified Date of Completion.—To be stated by the tenderer for 
васп section. 

Penalty for Late Completion. One per cent. per week on total sum 
49 rhage Р, s 0 k proceeds, 10 cent. 

Terms of Payment.—80 per cent. as wor » 10 per on 
completion, аза 10 per cent. at end of 12 months’ period of main- 
tenance. | | 6 

Stipulations аз to Wages paid to Workmen.—None. 

Stipulations as to Removal of Foreman.—Satistactory. 

Arbitration.—Batisfactory, — 

Date for Receipt of Tender.— June 21st, 1900. 


Mr. W. С. C. Hawtayne, M. I. E. E., is responsible for the 
preparation of this specification, and in some respects it is 
an improvement upon many which come under our notice. 
It is clearly stated that all necessary brickwork and foanda- 
tions will be provided by the Corporation, though the con- 
tractor will be responsible for the accuracy of the drawings 
and measurements to which these foundations are made. 

The boilers will in all probability be fitted with super- 
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heaters capable of imparting 150° of superheat to the steam 
generated, and an extra price is to be given in the tender for 
this. . A 96-Lube “Green” or other approved type of fuel 
economiser, the scrapers of which are to be driven by an 
electric motor, and two 1,500-gallon per hour boiler foed 
pumps, one of which is to be driven electrically, are also 
inclnded in the plant to be supplied under this section. 

The steam dynamos are to be suitable for use if required 


for traction work hereafter. The engine ification is 
80 a that any well known type of engine is admissible. 
Tenderers must be careful in the output of the 


dynamos, In the 150 Kw. size the maximum current is 300 
amperes, and the maximum volta when working as com- 
pound machines for traction 550 volts. This 
means 165 Kw., and upon this there is the 20 per cent. over- 
load for periods of one hour, which brings the possible 
demand upon the dynamo to an ove of 198 xw. The 
smaller seta is just one-third of output. The steam con- 
sumption demanded when working коре with non- 
superheated steam at 150 lbs, pressure is for the 150 Kw. 
set 84 lbs. per kilowatt hour at full load, and for the 50 kw. 
set under similar conditions, 86 Ibs. These figures are severe 
= in face of the clanze which gives the epus the 
power of total rejeotion if these figures are exceeded by more 
than 5 cent. | 

The battery of accumulators is to be maintained free by 
the contractor for one year, and a figure is to be 
given at which he will undertake to maintain it to 100 
cent. of its original rated capacity for a further period of 
шол: five years. 


underground mains section is very open, and schedules 

are given of the lengths and sizes upon which the tender is 
to be based. 

In the aro lamp and post section there a to be a 

clerical error, for whereas 12 lamps are ed, 20 posta 


are asked for; the correct number—12— 
tioned in the tender form on page 44. 

Coming to the general conditions, tenderers should 
remember, in complying with the following condition, 

Any person tendering for the works comprised in one section may, 
in addition to sending in distinct and separate tenders, also send a lump 
sum tender for the works included in any of the sections for which he 
also tenders separately. 
that the penalty for late completion of any particular section 
is one per cent. of the total contract sum—not the sum for that 

icular section. 


however, men- 


жо Ше ооо exception, the arbitration clause is 
satisfactory, though w y engheus oaro to have such contra- 


Should there be any doubt as to the meaning of any portion of the 
accompanying plans, or of the specifications, or of these gencral 
conditions, the contractor 


The nas to supply of drawings by the successful 
contractor is thoroughly satisfactory, but in the present very 
unsettled state of the metal markets it seems unreasonable to 
stipulate that— 

No contractor shall be at liberty to withdraw his tender until 
Beptember 91%, 1900, | 

In view of the great difficulty existing at the present time 
іп getting prompt delivery of ma we hope, for the 
contraotor's — that the engineers will, in calculating the 
amount of penalty w 
cause, take fall advantage of the following :— 


Should the work be delayed by reason of any inclement weather, 
iue dear dla pone contractor’s control, оз in case of combina- 


gineer shall consider to be 
able, and shall from time to time ia writing appoint. 

We have on several occasions been compelled to draw special 
attention to the unfair manner in which the maintenance olause 
in the general conditions has been drawn up, and it is only fair 
that when, as in the present case, the interests of the con- 
tractor, as well as of the purchaser, are considered, that due 


: award of the arbitrator or vmpire shall be final and 


hich may ibly accrue from this 


The clause, which others may well copy, reads:— . 


Т 
| 
Ё 
: 
| 


"HU 
HE 
J: 

E. 

a 


Satisfactory. 
cent, as work proceeds; 10 per cent. 
tres months after completicn; 10 per cent. siz months after com- 


pletion. | i 
Arbitration — Limited in application, see below. 
Date for Receipt of Tenders.—J ane 186b, 1900. 


This specification has been prepared by the energetic 
borough electrical and tramway engineer, of Blackpool, Mr 
R. О. Quin, M. I. E. E. It asks for 15 electrical equipments 
for single truck double-deck tramoars now under construo- 
tion for the — Corporation at the works of. the 
‚е Railway. Carriage and Wagon Company at Shrews- 


It will be noted that the motors are of larger capacity than 
those usually demanded for British lines, and that the con- 
trollers are to be of the electrical rheostatic type. Oar 
lighting, heating, and erection are also to be incl in the 
tendered amount. 

The arbitration clause has incorporated in it the limita- 
tion which so impairs its efficiency, but, fortunately, all 
сор relating to wages paid to workmen are to be 
inoluded in its operation. As at present drafted, it reads :— 

If any difficalty or te shall arise between the Corporation or 
e e Cie contact as to the mode of carrying ont the 
work or the interpretation of the contract or otherwise in relation 


thereto, as to matters and things left to the sole deciston of the 
er these conditions the same shall be referred to чи 


both parties, aad по action shall be 
matter in dispute except for the purpose of the award. 

Clauses 6 and 7 deal respectively with wages to 
workmen and hours of labour, and in view of the aer 
of the work to be done, there does not seem to be 
anything to which the contractor can fairly take ехоер- 
tion. They represent by far the most reasonable set of 
labour conditions which have recently come under our 
notice. The following clause (No. 8) deals with the power 
of the engineer to order work to be done at night, but this 
hardly affects the present ооп 


tract. 
. . The following is the wording of the two clauses in 


question :— 
Clause 6.— 
The contractor shall pay to every mechanic, artizan, crafteman, and 


. labourer employed by him in the performance of this contract wages at a 


rate not less than the minimum standard rate of wages in force in the 
district in their several trades at the date of his tender, and in case of any 
breach ia this condition the contractor shall pay to tbe corporation by 
way of liquidated damages а sum equivalent to the difference between 
the amount of the wages actually paid by the contractor to 
his aforesaid workmen or any of them and the aggregate amoant 
which by this condition the contractor is required to pay such work- 
жар account of game services, pars s sum may be 3 
y the corporation from any moneys w may become payable 
the contractor under this contract, or may be recovered by action. 


while clause 7 which refers to hours of labour, states :— 
The contractor shall, with respect to each class о] labour employed in 
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the performance of this contract observe the ee hours of labour 
usual in the district in respect of that class, in case of any breach 


ormed to the requirements of oondition, and such sum may be 
deducted by the Oorporation from any moneys which may be 
recovered by them by action 


In case of any difficulty or dispute arising between ths Corporation 
and the contractor concerning any of the matters mentioned in or 
arising out of the two last preceding conditions, the same shall be 
referred to arbitration, and all the provisions of the arbitration clause 
hereinafter contained shall apply thereto. 


CORRESPONDENCE. 


— гаа 
The Towns’ Refase Problem. 


In your issue of June 8th, on pago 958, the following 
extraordinary statement is made : “We are not aware of a 
single instance of electric light being economically and satis- 
factorily produced by steam generated in boilers combined 
with incinerators where refuse and refuse only is burnt.” 

The author of this article must really be atrangely out of 
touch with the times, as I will proceed to show. 

In September last a Meldrum Simplex destructor of eight 
cells and two 30 feet by 8 feet Lan boilers was erected 
at Darwen; from that time up till now, with one unit of 
4 cells and one Lancashire boiler, not only has the whole of 
the refase been thoroughly destroyed, but the one boiler day 
and night gives sufficient steam at nearly 200 lbs, pressure 
to the equare inch, and develops 250 I. H. P. per hour for 
public electrio lighting. | 

Now the public lighting of Darwen comprises 17 aro 
lamps, each 800 to 1,000 Op., and private consumers take 
over 5,000 8-c.P. lamps; not only has refuse alone been the 
only fuel from the beginning up to this time, but no provi- 
sion of any. kind is made for assistance of coal fired boilers, 
the two boilers built in with destructor cells being the only 
boilers on the premises. 

It will be quite evident that no humbug oan attach to a 
case like this; further, as your contributor says, refuse varies 
hour to hour. It may be of interest for him to glance at 
enclosed pressure recorder diagram, which will show him how 
little the steam pressure varies from hour-to hour throughout 
an average 24-hour day. 

Again I would рш ont that from early in September 
until early in June is a fair length of time, and that there 
is no rence in the outpnt now as compared with the 
depth of winter, except that more consumers are constant! 
being added. Having constantly to report on the oomposi- 
tion and quality of refuse in various parts of the country, I 
say unhesitatingly that there is such a thing as a good 
* average" refuse, and I am not theorising when I assert 
that only those who have to do intimately with refuse, have 
any idea as to the extent, of the enormous waste going on 
constantly, and the oonseq dent value of the refuse. 

Generally speaking, refuse is valuable for steam raising 
purposes if thoroughly destroyed in properly designed high 
temperature cells, I have to examine not only in the 
favourable times mentioned by your contributor, bat during 
the whole year, in all weathers and under a vast variety of 
‘conditions, Therefore I speak from a practical standpoint 
and not from a ballcon. 

It is a pity so much fuss has been made about the golden 
dustbin,” use it so happens that at the very place with 
which “the: golden dustbin ” theory was first associated, 
Welsh ооа] is used at times with the same boilers that are 
built between the destructor cells. 

In conclusion, I would advise your contributor to get into 
touch with the times, It is simply absurd to say that “ the 
only тас аце асцит пзе to which the heat of combustion 
of refuse been put is in grinding clinker,” when cases 
like the following can be enumerated (in every case coal is 
not used in any shape or form), unscreened refuse only. 

St. Helens, Beaman & Deas patent, refuse gives 800 I. H. P. 
per hour for electric traction. Oldham, Horsfall's patent, 

gives 800 1. H. . per hour for sanitary works and electrio 


lighting. Canterbury, Beaman & Deas patent, gives 200 
I. H.P. per hour for electric lighting. Darwen, Meldrum's 
Simplex patent, gives 250 1.н.Р. per hour for public electric 
lighting. Hereford, Meldrum's Simplex patent, with 10 
tons of refuse alone pumps 14 million gallons of sewage to 
a height of 86 feet in 10 hours daily. 

I could meer these but above will suffice to show 
that your contributor is either hopelessly pessimistic, o 
utterly out of touch with the times. 

W. Francis Goodrich. 
(" Inommnaros.”) 
June 8th, 1900. 


We have no wish to be pessimistic, and if the pressure 
md diagram for November 7th, 1899, which Mr. 


Goodrich enclosed, represents the resulta obtained from 


burping refuse alone in work, we can only say that 
Darwen is to be congratulated upon the character of the 
refuse it produces. Mr. Goodrich, however, can only 

of the performance of the incinerator at Darwen 
September last to date, and while we do not deny that this 
is a fair time over which to judge of the results of refum 
burning for steam raising, it must not be forgotten that we 
are now coming to the season of the year when natarally the 
amount of cinders and half burnt coal in the refuse mut 
sink to a minimum, and the proportion of vegetable and 
animal matter be largely increased. 

We did not suggest that refuse was not capable of producing 
heat when burnt, nor did wesuggest that the heat should not be 
utilised, nor could our statements be taken to mean that under 
no circumstances could the heat of combustion of refuse be 
utilised for electric lighting. In stating that we knew of no 


satisfactorily 
bined with 


perience 
of 55 which have been avowedly designed vim 
а view to produce electrical en more economically than 
it could be produced from coal—all other things being equal, 
and which have been at work sufficiently long to the 
results to be fairly criticised. 

Mr. Goodrich does not mention how much refuse is dealt 
with at Darwen, nor how much electrical energy is prodaced, 
nor ra о of por: гре is obtained. abs does he 
touc n the vital point iu our argument, namely, whether 
the те is completely consumed and the issuing gass 
rendered absolutely innocuons, or whether the generation of 
steam at constant pressure is considered of Ге ошу import- 
ance and is maintained by varying.the draught ? 

The mere fact that steam pressure is kept constant in a 
boiler fired by refuse is no answer to our argument, -whioh 
involves considerations of a far more comprehenstve nature, 
the essential being the Msg ei oombustion of the ref 
Our argument, in brief, is that if every care is exeroised to 
satisfactorily consume the refuse from a hygienio point of 
view, the constancy of steam pressurs must be a secondary 
consideration, and vice versd.—Eps. ELEC. REv.] | 


Blowing Engine Wotked by Blast Furnace Gas. 


чэ yoat last issue you gave ulars of tests made with 
a blast furnace gas driven blowing engine at ing, м 
described by Mr. Adolphe Greiner before the са iir 
Institute. | 

In the advance copies of the paper distributed at the 
meeting, there was a footnote on p. 4 as follows :— 

We repeat here what has always been said, that ao farther cleaning 
of the gas is attempted than the usual means in usó when the gu it 
burned in There is no special cleansing or purifying 
[Paper by M. Adolphe Greiner on A Blo 


po employed. 
W urnace Gas,” road before the Iron 


orked by 
Steel Institute, May, 1900.] 

It is interesting, in this connection, to consider the те] 
indefinite sketch showing the manner in which the рий 
taken from the blast furnaces to the engine. 

The distance between the blast furnace and gaa-drire 
blowing engine, as stated at the meeting, was 260 mem 
(858 feet), and it will be noticed from the sketch plan tbs 
there are more or less elaborate dust catchers employed ма 
the stoves and near the gas heaters, whatever these may be 


and a oooler is interposed close to the blowing engine; t» 


n MR ol ——————————————————————————— 


х erude gas thus having (through accumulation in the long 
? Јепгі of large diameter pipe and the dry washer and dust 
1 eatoher)a considerable . of its dust removed before it 
» reaches the gas heaters, but up to this point any losa of 
t sensible heat would be a disadvantage in the employment of 
the gas for its combustion with air at atmospheric pressure. 
From this point it has to travel through a further consider- 
| able length of tubing and а cooler. As orude blast furnace 
generally carries more aqueous vapour than would 
saturate it at atmospheric temperature, any apparatus used 
for oooling must of necessity condense excess of 
moisture, which, at the moment of condensation, would 
accumulate upon the particles of contained dust, resulting in 
the settlement in the cooler of a mixture of dust and water. 
Yet. it is claimed that the engine works with gas in the 
condition in which it is used under boilers, and without 
farther purification 
As the gas is at present used in boiler furnaces, owing to 
several causes it has only a low efficiency, and any loss of the 
sensible heat of the crude gas by radiation, &o., would 
further reduce this efficiency; all the tubing and other 
apparatus shown constitute, acoording to their efficiency, a 
purification apparatus. | 
It is hardly probable that many furnaces are so situated 
that the arrangement of such a length of tubing with dust 
catchers, &c., can be advantageously wa ce between the 
blast furnace and the desired site of the blowing engine. 
The apparatus for propelling the gas, if any, is not 
indicated upon the sketch, nor is there any regulating 
_ holder shown; possibly exceptional circumstances render 
. these unnecessary ? " P 
: IE eel, 


Electrical Engineers in the Royal Navy. ' 


I am evidently the man your correspondent, Mr. Ernest 
Hooper, is intending to go for. I accept full responsibility 
- for every statement made in my former letter, and I etand to 
: my guns. I noed hardly point out, I presume, even to Mr. 
Hooper, that it does not make any difference to my conten- 

tion whether a fleet engineer wears four stripes, or three and 
. Some other distinguishing mark, nor whether he ranks with 
‚ 8 ага or with and after. | 


r. Hooper is the torpedo gunner of H.M.S. Aurora, and 


though he is the ouly executive officer representing electrical 
. science iu the ship, which is of nearly 6,000 tone, I trust he 
. will excuse me when I say that I = accept his 
. guarantee, given in all good faith, of the capability of the 
, torpedo staff in dealing with the various apparatus he 
‚ Mentions, | | 
‚ Mr. Hooper doubtless honestly believes that he and the 
other members of the torpedo staff could deal with the whole 
ok the eleotrical apparatus on board a mar-of-war, either 
now or in the future. What they mean is really that they 
‚ would try, and that they have had no experience of the 
diffionlties of the work beyond that in connection with 
torpedoes themselves. | 
ufaoturers and contractors are constantly having to 
deal with the same claims on the part of workmen who come 
to them for employment. Men who have done a certain 
portion of the work of constructing a sms say, will 
cheerfully offer themselves to do any other part. They 
mean, as Mr. Hooper and the torpedo staff mean, that they 
will have a good try, and they do so, if allowed to, at their 
employers’ ; : 
One is also constantly meeting with men who think, or 


believe, that there is nothing in electricity, or in the parts of 


it that they have not had practical experience of, though 
usually they have a profound respect for that with which 
they have had experience, a respect that has often been 
knocked into them by the hard process of trial and error, in 
ы A Hr. Hoc will rd f 

orpedo work, if Mr. Hooper will accept my word for it, 
is not the whole of electrical engineering. af our American 
cousins would say, “not by a dare'n'd sight.” Bluejackets 
and naval men generally do accomplish extraordinary things 
on occasion, but those performances hardly warrant the ртоєв 
neglect that is so rife in many other matters, nor do they 
make either bluejackets or their executive officers, а 
the particular work that the unexpected results are obtai 


In. à 
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To take an instance, Mr. Hooper doubtless remembers, 
the operation of pafnting the ship’s side, when the whole 
ship’s company, bar the diy idlers, took part in the 
work. As he knows, in cases of that kind, a good 
deal of the painting is done with a piece of oakum, а 
man thinking himself particularly well off if he has a piece 
of flannel, yet the work is remarkably well done, and no one 
who had not seen the operation would believe it. I presume 
that Mr. Hooper would hardly claim, on the strength of that, 
that the executive officers of the Navy were capable of 
carrying out the decorations of Windsor Castle, or wonld be 
surprised if the architect, or whoever was responsible for the 
work, expressed doubta asto the result. Yet as Mr. Hooper 
will discover later on, there is as much difference between the 
work done in the torpedo ship, or shall I say torpedo work, 
and electrical engineering as a whole, as it ought to be 
represented in H.M. service, as between painting a кира 
side, and decorating one of the great mansions of the 
conntry. 

It is interesting to observe, in passing, that while there 
are 30 vessels of various sizes on the Ohina station, the 


officers representing electrical engineering, according to Mr. 


Hooper’s contention, consist of five torpedo lieutenants, 
seven torpedo gunners, and three torpedo boatewains. 
Assuming that these gentlemen possess all the qualifications 
that Mr. Hooper claims, the number does not strike one as 
extravagant. : 
But the matter I wish to impress on Mr. Hooper's mind, 
and the minds of all who are interested in the matter in any 
way, is the absurd position taken up by the executive in this 
matter. | 

It happens that electrical work is very fascinating, and 
fairly clean, as far as Mr. Hooper and his superiors in d sp 
matters have gone, and therefore they are prepared to take a 

ide in the werk, But Mr. Hooper will find that before he 

gone very far in electrical work, he will be obliged to 
take a very deep interest in those nasty, greasy engines, or he 
will be left very much behind. | : 

If Mr. Hooper has not yet discovered it, he will find by- 
and-by that he can only have electricity by conversion from 
some other form of energy, and that under the conditions in 
which he is working, steam is the cheapest agent he can 
employ, and further, that in order to have economy of elec- 
trical distribution, he must first have economy of steam 

eration, and that there can be no division of responsibility 
tween the boiler and the apparatus that finally makes use 
of the energy, as heat, light, or power; and that it is as 
absurd to talk of terminating the responsibility of the 
engineer at the terminals of the dynamo, as to talk of 
terminating the responsibility of the officer of the watch, in 
the old sailing days, at the main yard. The feeling of the 
executive towards the engineering staff, which Mr. Hooper so 
curiously reflects, is a survival, more or less, from ancient 


а 
In the Greek and Roman Navies the ships were propelled 
by oars, which were patent fe pulled by slaves or criminals, 
the oars being in three banks or less, while the slave master 
walked up and down a gangway amidships, his whip bein 
within reach of every oar. Naturally, those who propell 
the ships in those days were looked down upon by. the 
fighting men, who were merely passengers. 
In Blake's time, though the ships were then propelled b 
nus the pan PX were ше apart from and look 
own upon e fighting men, who were passengers. 
In Sazon Hima, and : ain in Nelson’s time, the fightin men 
and the crew who worked the ship were the same, and it is 
to that cause that the great naval successes of those times is 
to be largely attributed. d 
It is assumed by Mr. Hooper, and by many others, that 
it is not necessary for the executive officers to know anythin 
about the work of the engines beyond oertain superfio 
knowledge that any clerk might acquire. Unfortunately, 
when the matter is gone into, the evidence to the 
contrary is overwhelming, and that whether we go to 
the higher ranks of the service or take the everyday 
working of junior officers. In the higher ranks there 
are two authentic cases of the disastrous results attendant 
on want of knowledge such as that which is A B C to the 
engineer. 
& is now common knowledge that H.M.S. Victoria was 
lost throngh the want of appreciation of scientific in^ with 
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referenoe to the turning of large vessels under modern oon- 
ditions, by the coommander-in-obief himself. 
Admirals Sampson and Schley will be acknowledged, I 
penne o ро MIRO seamen and as smart officers, as any 
Н.М. servioe. Yet there is no question that they were 
caught napping when Oervera made his dash, and he 
would have got away, or, at least, serionsly mauled one or 


two of his opponents, if his ships had been an like 
decenti fonnd, and this was due to the fact neither 
admirals nor captains understood the working of the engine 


trical engineering as it 
us at the Institution of Electrical Engineers, what do we 


find ? 
In the first place, a complete absence of the ability to 
design, and the consequent complete upon manu- 


facturers and contractors when any designs are required, 
with the м inert to obsolete раса and wasteful 
apparatus. ey do design we have arrangements 
such da those for the attachments of incandescent lamps to 
their holders, that would hardly be tolerated in a tramp of 
the class that Captain Kettle might have oommanded in his 
worst days. | 


Sydney F. Walker. 


P.8.—There is a striking article in the June number 
of Cassier's Magazine by a Surgeon-General of the United 
States Navy showing the Admiralty methods. The artiole 
deals with the subject from the point of view of the surgeon, 
ү | ш illustrates Admiralty methods generally and very 

ого! у, ` 


Steam Engine Practice. 


I have lately noticed a peculiar fact in connection with 
“ ancient and modern " steam practice, which in view 
of thea t growing favour with which Corliss valve gear 
is meeting, may prove interesting. 

Engine, by Jobn Bourne, OE, published in 1880 (prefec 

ine," by Jobn Bourne, O. E., publi in 1880 ace 
dated 1869), I find а description of a Corliss engine, whi 
from the illustration given, appears to be almost identi 
with the modern artiole. 

In criticising this the writer ваув:—“ This form of 
engine is of American design, and in some quarters its 
advantages have been londly vaunted. But it is not pretended 
that it is able to work with economy than ord 


Be ss nen cM 
ut these aids to ion were conoeali 

from competent observers the inherent n of the design 
which appears to reckon complication as a merit, and which 
Becks to achieve no advantage in кон а great 
TERRA RR of parts.” Thus is the lis engine 


lg Belo oy шша) ы ыш geal ona 
а engineer in y, and was the au 0 
four or five works on the steam engine. He designed marine 
boilers. In 1888 he took ont a patent for using steam 
expansively in steam vessels. He invented many accessories 
to marine engines, and he appears to have been practically 
the first man to run a traction engine in India. 

In some directions he was distinctly a genius, and this 


ge 
ends to cause one gome enrprise that he should have allowed 


I wonder whether we shall have to wait 30 years befor: 
the steam turbine and the oil engine are appreciated to th: 
same degree, in proportion, as the Corliss valve gear? 


Ivon M. de Havilland. 
June 5th, 1900. 


The Protection of Insulated Wires, 


Pressure of other work has me from і 
to Mr. Bathurst before. iin кашы 

I now beg to thank him for his courteous criticiam of my 
article, and for his offer, though I am afraid I do not quite 
un what it amounts to. 


There is one point, however, on which I think 
hardly in agreement, viz., the life of the insulation 
wires. 


I have 7 5 
coverers, who were to guarantee 
envelope of their wires or cables for 10 
of supply or use, Is Mr. Bathurst guarantee 
the of his pipes for that period; to give a guarantee 
for that period similar to that given for a certain period by 
engine builders, &0. 7 | 
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THE STASSANO PROCESS FOR THE PRO 
DUCTION OF IRON AND STEEL. 


Br JOHN B. О. KERSHAW, РІО. 


experiments which have recently been made in I 
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pu That the subject is worth attention is proved b 
act that а company with a capital of £36,000 has 
exploiting this process at Cerchi, in Italy, and that it is 


pro company and 
capable of produoiag 4.000 tank ob ison par sear ik the 
окса Alps. 
in 


1,500 H. P. will be at thi 
the Stassano type. The iron ore 
fine division, and is mixed with the requisite 
lime and coke similarly ground to powder. 
then moulded into briquettes with a suitable binding material, 
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A similar process is also about to receive trial at, Prague, 
in Austria. 
Before d 


leur bave recently contributed 
notes on this subject to thé French Academie des Soienos 
(Comptes Rendus, 126, р. 86) 

In this contribution they give the equation— 
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E р = resistance of the envelope of gas 

ЕУ с = Sp. heat of gas рег unit of volume 
5 = sectional area of the electrodes 

S temperature of aro. 


. According to this equation the temperature (f) increases 
directly as the equare of the current density, and directly as the 
ratio of the total resistance of the gaseons envelope to the 
Sp. heat of unit volume of the same. These two last factors 
themselves vary with ¢. But this equation is only put 
forward in a tentative manner, and owing to the absence of 
the necessary data relating to the values for (р) and (c), it 

cannot be used for calculating the temperature that ought to 

be attained in the Stassano arc farnace. 
The Joule equation— | 


А = 24 „ O N 8x1 


which yields such reliable and valuable information when 
applied to the passage of the eleotrio ourrent through solids 
and liquids, can also be extended to the case of gases, and 
therefore to arc heating ; but here again, owing to the lack 
of the necessary data, little help is obtained by its use. The 
gases surrounding the carbon poles of the arc are at an enor- 
mously high temperature, and even their composition is a 
matter of conjecture rather than of exact knowledge. 
Chemical analysis can assist little in revealing their com- 
position, for on removal from the neighbourhood of the aro 
re-combinations occur, and the gas analysed is totally 
different from that which surrounded the carbon poles. 

For сое гаа the two T ERG given above are 
practically useless, and it is impossible at present to compare 
the actual efficiency of an electric arc еге with 
calculated from the Joule equation. 

If the whole of the energy put into the Stassano furnace 
were employed in reducing the iron oxide to the state of 
metal, the thermal efficiency of the whole process might be 
accepted as the thermal efficiency of the furnace. 

But it is necessary to recognise that electric aro heating 
ori dua economical p of effeoting a diae ns 

ев place at a comparatively low temperatare—and that in 
_ the Staseano furnace, a large number of chemical and physical 
changes in the solids and gases must be brought about, 
which are not ne for the conversion of ferric oxide 
into metallic iron, and simply represent wasted energy. The 
ideal furnace for iron reduction is one in which the 
temperature attained is but slightly above that required for 
the reaction between Fe, O, and О, and for liquefaction of 
the resultant metal and slag. A furnace, the temperature of 
which approaches 8,000? C., and resolves most compound 
gases into their constituent atoms, must necessarily be waste- 
fal in operation. 

Turning now to a consideration of the experimental data 
але to electric arc heating, one finds little of scientific 

пе, 

Siemens and Huntingdon communicated to the 1882 
meeting of the British Association at Southampton the 
results of experiments upon the fusion of metals by aid of 
the electric aro ; but they gave no details upon which calcula- 
tions of thermal efficiency oould be based. 

Moisgan, the distinguished French chemist, whose book 
upon the electric furnace * is generally recognised as the 
standard work of reference upon the subject, gives very full 
details of the current, time, and E.M.F. employed in his 
experiments, bat as he does not record the weight of 
materials used, or weight of metal produced, his figures 
g be used for the acie солы, ss 

ning one's attention, ore, to gures su 
plied by those interested in the Stassano process, we ште 
the statements that originally 4:08 x Н.Р. hours yielded 1 kg. 
of manganiferous steel of good physical properties, but that 
improvements have been made which now reduce the energy 
consumption to 2 7 E.H P.-hours per kg. 

Taking the cost of water-power at Niagara as basis of our 
calculation (878. 61. per E H P.-year of 8,760 hours), this 
works ont to :3234d. per kg. metal produced, or 268. 11d. 

metric ton. The estimate of the Stassano Company is, 
owever, based upon a much lower oost of power, as it is 
stated that in Italy 8,000 x E P.-hours can be obtained for 
18 francs = 428, per E. H. P.-year of 8,760 hours. Using 
this lower figure of cost, the expenditure upon eleotrical 


*' Lo Four Electrique," Paris, 1897. 


energy would represent only 183, рег metrio ton of iron or 
steel. 


The consumption of coke will, of courae, be less by the 
new method of manufacture than in the ordinary blast 
furnace procedure. The most reliable figures relating to the 
latter are those contained in Sir Lowthian Bell’s work on 
the manufaoture of iron and steel. The consumption of 
coke in the blast furnace is there given as 19:5 owts, per ton 
of iron produced, and there is strong ground for believing 
that in the newest furnaces this has now been reduced to 
16 cwts. It has been caloulated that a thermal efficiency of 
74 per cent. is attained, a result unapproached in any other 
form of fuel-consuming apparatus. Acoording to Tarner,” 
6:45 cwts. of this total are required to combine with the 
oxygen of the ferric oxide, and are, therefore, necessary for 
mixing purposes in the Stassano method of manufacture. 
The saving in coke by the electrical method of heating is, 
заран equal to 16 — 6:46 = 9:56 owts, per ton of iron 


uced. 

Taking the price of coke in this country as 228. per ton, 
the total cost of the fuel required for heating and reducing 
purposes in the modern blast furnace works out to 17a. 7d. 
per ton of iron produced; and the net saving in coke by 
use of the electric aro for heating purposes would amount to 
less than 118. per ton. Against this gain, one has to place 
an expenditure of from 193. to 27a. per ton of metal pro- 
duced by the Stassano furnaoe, for electrical energy, plus 
the increased cost of preparing the ore for treatment by 
grinding, mixing and formation into briquettes. 

It is true that the metal obtained from the S:assano 
furnace ія said to be a manganiferous steel of high carbon 
contente, and that its valne is, therefore, considerably 
higher than the metal produoed by the blast farnace. 
Bat until further practical trials have been made with the 
Stassano process of manufacture, it would be unsafe to 
assume that the carbon, silicon, and manganese contents of 
the iron can always Ъз obtained in the desired amount in 
metal uced by the smelting operation, and in many cases 
the writer fears it will be found n to pass the metal 
obtained through further operations in order to produce a 
merchantable steel, 

It is therefore improbable that the electrical method of 
iron and steel production will enter into active competition 
with the older blast furnace method of manufaoture in 
countries where fuel is reasonably cheap, and the Stassano 
process is only likely to prove successful at present in 
countries where fuel is ive, water-power abundant, and 
heavy protective tariffa on iron and steel exist. 

In conclusion, it is only fair to the promoters of the 
new company to give the figures upon which they 
base their estimates of successful work, and hopes 
of realising a p upon the new venture. ` Owing 
to the scarcity of fuel in Italy, ordinary smelting costs 
128s. per ton of iron, of which total 263. 5d. represents 
the value of the fuel used for heating pa By the 
Stassano process this fuel will be replaced by electrical energy 
costing 14s. 5d., and the whole process will be carried out at 
& cost of 80s. per ton, a saving of 483. per ton as compared 
with the cost of the older process, 

That these figures are more favourable than those calculated 
by the writer is due to the fact that they relate to 
Italy and not to England, and also in part to the proverbial 
hopefnlness of inventors and promoters with regard to the 

pective profits of undertakings in which they may 
apran to be financially interested, 


THE STRENGTH OF STEEL BALLS. 


Tus resulte given below in the form of a table were obtained at the 
Rove Polytechnic Institute, daring some preliminary tests conaected 
with the design of ball bearings for experimental purposes. The 
balls were obtained direct from the manufacturers. : 

The єх reme difficulty of testing the strength or crusbing 
resistance of steel balls is at once apparent, and the first experiment: 
in crushing between two flat plates of the hardest tool steel 
obtainable were quite unsatisfactory. 

After trying several brands of steel the method shown in fig. 1 was 


* “The Metaliurgy of Iron,” Turner, p. 173. 
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Rives Prats ETL AOrnIOo Lyaut, £0, Company. 


yn, Mills, Curie & Oo. ртмемы 


adopted, in which the hardness of the steel ball is itself used to 
Mesers. С! 


obtain a mutually unyielding surface. 

The figure indicates the method of testing with sufficient clearness, 
bat it is evident that unless the three balls are exactly in line so that 
the line of pressure passes through the centre of gravity of each 
ball, it is quite impossible to obtain anything more than a rough 
approximation of the applied stress which-orushed the ball. 

must have struck the author, as it is recorded that while the 
testa of ball on ball were being carried out the search was continued 


ALFRED HII & Оо, LIMITED. 
Messrs. Moody Brothers ы 
& Oo., limi, 


plant. They were also suppo by another creditor. 
opposing the tion were almost equal in amount. There wa: 
question as to the creation of a debenture for £800 imtmedist 
before the voluntary winding-up order was granted. After beer; 
нт паса side, his Lordship said there was а case for: 
in on order. 
e 
BUSINESS NOTES. 
. 1 
е опё coming unduly grooved. y а вёве ) 
known to the American trade as crucible tool от file steel and а steel 5 кар - * | трт oe x Е 
manufactured by the Carpenter Steel Company were selected. Balls Alexandria. Teleph. stores. 116 Alexandria. .. D 
up to and including 4 inch diameter were then tested between two иеа T 110 5 E 
App TIAS Sets a аас 8 
• u е  .. ee oe "m Р . m "T 
The indentations were very slight &nd were ground off after each Buenos Ayres ыр СОТ 1,825 Bombay 5 * ч 
test. > eleg. m a e .. as - ss 
The means of the results obtained were as follows, the various Cane Ton. V з 
manufacturers being designated by the letters, A to F. :— Christiania 24 аз сё M Casa Blanca. Teleg. mam. d 
Copenhagen. Teleg. cable .. н Demerara. : А id iod 3 
ur es ee ee ee e ee ee 
Ball on ball. Fast Lond te . 10 » Tel eoe H 
Diameter ot Premade A o 0. o .. 16 Emden. Tot ааны .. LIS 
ball, А " y Б 5 " Gothenburg е" 5 Fremantle m. 5 
А » amburg .. m oe „э эз eg. Wire. e 
Madras 18 Gibraltar. 8 0€ H 
J)! Malta. 89 | Halifax  .. .. .. .. ® 
Inch ws. ws ws. Ibs. lbs. lbs, Oerend s к! ai Oe 50 Hamburg: Teleg. mat...  .. 5 
i 1523 | 993 | 1,673 | 1,210 | 1,046 | 1,232 Port Chalmers по П т | Maurus sass. . а 
ўз 2713 | 2,202 | 2,526 | 1830 | 2440 | 2,783 Port Elizabeth .. ..  .. 908 Melbourne — Ми 
1 4.068 | 4,162 | 4,196 | 3,319 | 4,656 4.526 Rotterdam. Teleg.mat, — . 288 | Ostend =. — - 
Ys 6110 | 5,960 | 5,600 | 5,683 | 7,635 | 7,156 St. Petersburg. Teleg. mat... 156 | Rouen у ® 
8 7,843 | 6,200 | 8,703 | 7,800 | 6,933 | 13,910 Sydney — ..  ..  ..  .. 810 | Bt Petersburg. Teleg. cable., И 
i 20,966 925 17,900 aes 11,273 ves Teneriffe .. .. .. .. 8 " теа. ж 
Ё 23,516 x A En 13,646 me Trieste - Ud а "a a 11 Shanghai. 30 tons old teleg. wie — 
1 59 098 | ner ce ee e 5. W 
A s 595 ee oes eee ivostock .. SQ 16 
Wellington ee oe . ee 25 
Total £9,925 | Tota] .. ДАШ 
Between flat plates. Forelgn Goods Transhipped. 
Diameter of Colomna. Elen. opp ian: Value о Trinidad. Elec. apprts. Vales 3 
е remantie. ec. ee 
Total .. £121 Tota) a 
j inch Bankruptcy Proceedings.—Mr. H. Brougham, c 
tk on receiver and liquidator of the Cox Thermo-Electric ' 
T 3 Limited, is notifying to oreditors and contributors that he 
„ e to ню Heard cf Trade for his release. His a 
as receipts and payments in respect of the compeny are:—! 
ton nil. Payments: Board of Trade and Oourt fees, and notices in 
Ё „ Gazette, &c., £8 18s. 2d., which amount is due to the Board of finde 
l p The whole of the assets were sold for a sum which was іон сив 


satisfy the claims of the mortgagees, and consequently the debate 
holders, whose claims amounted to £10,000, received nothing in 
respect of their security. Oertain of the directors, prior $e te 


a ID т .. eee 


From the above tables it will be evident that either the strength winding mp, voluntarily offered to the trade creditors 19s. 6. i1 
of steel balls varios greatly, or that the method of testing was the тш this offer ш renewed io us cfücial receiver, bet afir 
unsatisfactory. It is curious that without exception the mean ' protracted negotiations, the directors declined to carry it ost Фи 


recorded crushing strength of the balls tested between plates was 
greater then that of balls tested ball on ball. 


LEGAL. 


APPLEFORD v. OHABIMNG Onoss AND STAR D Exsorricrry BUPPLY 
OoRPORATION. 


Ix the Chancery Division of the High Oourt of Justice on Wednes- 
dar. the case of Appleford v. the Oharing Oross and Strand Elec- 

city Bupply Oorporation was down for hearing. Counsel stated 
that there was a prospect of the parties coming to a settlement, and 
asked Mr. Justice ewich to allow the case to stand over gene- 
rally in the meantime. His Lordship granted the application. 


receiver adds that there was nothing in the formation, promotics, ot 
conduct of the company to justify an application foe s pebls 
airy. 

In re A. W. Hirst, electrical engineer, Oroydon, first pop ign 
ш, La Railway Approach, B. E.; publio examination, Joly 20h, d 

roy 

At a sitting of the London Bankruptcy Court held last рі 
before Mr. Registrar Gifford, John Henry eee nel aka 
the London and Provincial Electrical Oompany, es 
pass his public examination upon accounts showing total 
£25,645, of which £10,760 9з. 3d. are unsecured, and assets valui 8 
£13,306 53. 8d. Inthe course of his evidence the debtor stated АЙ 
in March, 1896, he purchased for £3,000, half in cash aad МЎ B 
shares, the business of Messrs. Ridings, Cobb: & Oo., electrical ai 
neers, of Birmingham, together with certain patents 
arc lamp and a secret prccess for the manafacture 
moted the London and Provincial 


In June, 1897, he 
pany, Limited, with a capital of £60,000, to take over the bua 
with larger works that he had erected in the meanwhile; aim $ 


| 
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patente and the secret processes upon the development of which | 


he bad expended a considerable amount. The consideration 
„to be given him as vendor was £10,000 in cash and 
420,000 in shares, but no prospectus was sent out to 
the public, and he only received debentures for £10,000 
as security for the cash consideration. He, however, received the 
greater number of the shares to which he was entitled. Defendant 
acted as director of the company until August, 1898, when 
a winding up order was made against it. The matter remained in 
"the hands of the liquidator until last January, when the creditors, 
other than himself, received 20s.in the £ on their claims, and the 
"com was released. He now valued his debentures at par, and 
his в at 5з each, and against that he had spent between £6,000 
and £7,000 on the company, which expenditure was represented by 
‘existing liabilities. The company was still in existence, and had an 
office at 96—97, Palmerstone Buildings, К.О. The witness was cross- 
examined at some length regarding his other promotions, and eventa- 
ally he was allowed to pass. 


Agricultural Shows.—At the various agricultural shows 
which are being arranged at York, 8 Stirling, Tunbridge Wells, 
and Rochdale during the next month or so, Messrs. W. H. Willcox have 

stands at which will be exhibited their cylinder oils, Penberthy 

‘injectors, hose, pumps, driving belts, tools, and many other engineer- 
ing sundries. They were also exhibitors at the Bath and Winchester 
shows which have just closed. 


Berrenberg Lamps.—The Contract Journal says that 
the Wimbledon Council has given the contract for incandescent 
, amps required during a year, to the Berrenberg Lamp Company. 
The quantity is 5,000, and the price 16. 5d. 


Book Received.— The Elementary Principles of Elec- 
trio Lighting.” By A. A. Campbell Swinton. London: Orosby 
Lockwood & Son. 1900. 18. 6d. ` 


Catalogues and Lists,—Messrs. Johnson & Phillips 
have made great efforts to produce a striking list of their Атк” 
lamps, and they have succeeded, if rich colouring and careful 

arrangement count for anything, which we think they do. The firm 
explain in the letterpress that they have had 20 years’ experience of 
атс lamp manufacture, and that the enclosed long burning "ark " 
lamp embodies all the best points in other design. Among the 
notes of claims, we observe the following, under the heading of 
efficiency and candle-power :—'' The efficiency and candle-power is at 
least as great as that claimed for the ‘open’ type lamp, namely, 
about 2,000 nominal candle.power per 500 watt lamp (or at the rate 
of four candles per watt), whilstthe simplicity of parts and tion 
of trimming constitute a marked advance in the art of arc lighting. 
In an‘ Ark’ lamp of 5 amperes on а 110-volt circuit the tension at 

the Ls “ 275 80 19 84 со thus about E to APETA are taken 
up in re ce. a pa open’ mps of 10 amperes on 
the same voltage about 40 to 42 volts ас are ased at the aro, the 
remainder, about 130 to 150 watts, is used in resistance, thus the 

. of the ‘Ark,’ lamp and of the ‘open’ lamp is 
y the same; but there is this important erence in 

favour of the ‘ Ark,’ that a single lamp can be installed, where with 
the open type, two lamps, ard sometimes four, or their equivalent, 
would have to be used." Sach subjects as quality of light, oom- 
parison with gas, and relative illuminating power are dilated upon. 
Bome pages are devoted to globes, accessories, lamp pillars and lam 

„brackets. Many of the illustrations are, we understand, prod 

direct from photographs of the lamps, these being rwards 
rendered more attractive by colour ting process. A batch of 
testimonials has been received from station engineers and others 
during the six months or so. 

Mesers. W. E. Burnand & Oo., transformer manufacturers, of 
-,Ocean Works, Sheffield, send us an illustrated list of Burnand 
, patent transformers explaining the several special features which 
^ they claim for them, and giving a variety of rough sketches of 
© the construction showing parts. | 
^ Pamphlet No. 65 of the B. T. H. Oo. describes form O. D. automatio 
2 cironit for 125 and 250-volt direct current circuits. 

Tube Oolumbia Telegraph Company send us some circulars of their 
coin slot graphophones with clockwork or electric motor. 
' Та the sammer the office man’s fancy eagerly turns on thoughts 
of fans, and the recent sudden spell of 88° temperature in 
‘London made some wish for these cooling conveniences on 
the supposition that after all we are going to have some 
summer. Desk and ceiling fans are much in vogue in American 
' offices where temperatures are much more extreme than here, and 
that they are an unspeakable boon cannot be gainsaid after experience 
‚ тах as ы ue in er offices. le сараа оош 
2 Oompany have at an opportune momen desk 
and ceiling fans for both continuous aud al current for this 
© season, and we have no doubt they will make things hum. The list 
2 is fully illustrated, and contains many details of several types with 
prices, бе. It is accompanied by a list of multipolar “ Orocker- 
: Wheeler” motors and generators for belt driving and direct-coupling, 
. from 10 to 750 . r., which also contains illustrations of complete 
„machines and parts and fall descriptive details. Either of these 
.« Sections may be obtained for UK in with the General Blectrio 
Company catalogue by making application at the Queen Victoria 
"Tha Westingh , 
| ghouse Companies publishing department send us a 
finely got-up pamphlet describing the Westinghouse electro- 
i parumane system for controlling railway and other motors as manu- 
,lactured by the Westinghouse Brake Oompany, Limited. The 
Item consists in the simultaneous operation from one railway car 
; of the controllers and motors upon one or more other cars. The three 


_+%уйеш of arrangement of apparatus for the operation of electrically 
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fitted trains are single motor-car arrangement, multiple unit arrange- 
ment, and double motor-car ent. These are all described in 
the pamplet before us, some excellent Roe illustrating the letter- 
press. The advantages of Westinghomse system are 
detailed, together with & summary of results accomplished by the 
use of the system of multiple control in conjunction with the double 
motor-car arrangement of trains. 

The Lister dynamos and motors are described in a catalogue 
which has come to hand from the Lister Electric Light and Power 
Manufacturing Company, of Darsley, Glos. First-class illustrations 
and certain tabulated and other information are given regarding 
Lister 120-volt dynamos, o and enclosed continuous current 
motors, combined sets for lighting and traction, motor-generators, 
dynamos for mical plating, and depositing work, and 
multipolar type generators. 


upon electric tramway equip- 


pee of tramway power stations have been made a special study of 
y Messrs. Blackwell & Dawson for many years past, that study em- 


carry 
through the initial stages here, and few will grudge 
success which has come to them as the outcome of their timely 
enterprise. Up to the present the offices have been situated at 
89, Victoria Street, Westminster, but the rapidly increasing 
business and the = office staff necessary to cope with same, has 
made а change to larger premises compulsory. Hence it comes 
about that the firm to-morrow (Saturday) moves to more 
commodious premises at 59, City Road, where the offices and 
stores will be combined. Up to the present the stores have been at 
Barmondsey, but it will be a distinct advantage to have the two 
departments under the same roof. Phe reason for going to City 
Road is that nothing extensive and convenient enough was available 
around Westminster. To refer in detail to some of the various 
oontracts now being executed :— | | 

Liverpool.—The entire overhead equipment, car sheds, &c., have 

been supplied by Blackweli's for the whole of the lines wbich 
have so far been converted, and they are now executing their 
seventeenth contract in connection with this corporation’s very 
extensive trolley system. The amount of work being carried 
out may be understood from the fact that this year the firm's 
Liverpool contracts amount to over £80,000. To a firm which 
carried ont the original contract the receipt of extension orders 
is an important testimonial. 

New sections are continually being opened on the Liverpool system, 
and will be so for some time tocome. The trolley extension of the 
Liverpool Overhead Railway to Orosby, Waterloo and Seaforth, and 
the Bootle Corporation electric tramway are also occupying the 
firm's attention so far as the outside equipment is concerned. 

Plymouth.—The Corporation gave the contract to Blackwell's for 

extensions, as recently notified in the Югиотвісаг, Биугау, 


because they had carried oat the original work, although there 
‚ Was A nii lower tender. 
Bir .— Work has not yet been started here by the firm, but 


they have jast secured the contract for the outside equipment 
in open tender. : 

Nottingham.—Messrs, Blackwell have now started here upon the 

bonding and overhead line for the Corporation tramways. 
Tynemouth.—Overhead line construction is being executed for the 
British Electric Traction Company. | 

Central London Ratlway.—The € steam piping, and so on at 
the Bhepherd's Bush power sta (now describing in our other 
columns) were supplied by tbem, also, in fact, the same part of 
the equipment of the Dublin (Ringsend) station recently detailed 
in this journal. The overhead line work in the Shepherd’s 
Bush shunting yard are by Blackwells. 

Among other contracts may be mentioned the Leeds and Dundee 
tramway extensions, the Devonport lines (now completing for the 
British Blectric Traction Company), and rail bonding for Manchester. 

At the Bristol now power house to which several references have 
already been made in our columns, the erection of engines and steam 
piping will be commenced at an early date, and Messrs. Blackwell 

soon be occupied in a similar way at the generating atation, - 
which is beiog erected for working the Isle of Thanet Light Electric 
Railways. They have already started putting up the engines and 
other parts of the equipment for which they are responsible in oon- 
nection with the Chiswick power houte of the London United Tram- 
ways Company. At Norwich they are jast completing putting пр 
the overhead line work for the Norwich Electric Tramways Oom- 
pany, for which system they have also supplied all the trucks 
and trolleys, and have put them together. This line will shortly 
be ready for official opening. 

An interesting contract is that received from Messrs. Harmsworth 
Bros. A small tramway has been laid for conveying paper to and 
from their mills at Gravesend; it is drawn by an electric locomotive. 
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In Frauce, 12 miles of overhead line work are bsing carried out in 
Parie, and Messrs. Blackwell are completing а contract at 


We understand that in connection with their contracts Messrs. 
Blackwell are now using mora English than American material. 


Trade Announcements.—Messrs. Veritys, Limited, 
announce that, owing to the rapid increase of their business in 
B»otlaud, they are removing from Mitchell Street to 40, Bath Street, 
to which address all communications should be sent on and after 
18th inst. The commodious showrooms, at which a large stock of 
AU коп: Veritys manufactures will be held, will Ъз ready early 

uly. 

Mr. W. P. Steinthal iaforms us that the business of his late uncle, 
Mr. G. A. Steinthal, will be continued by bim without interruption 
or alteration of name at Bradford, Minchester and Harrogate, and 
that he will continue to have the assistance of Mr. A. F. B»ott, 
A.M.last.E E., and of Mr. Edward Bteinthal, as hitherto. 


ELECTRIC LIGHT AND POWER NOTES. 


Aldershot.—The Board of Trade has to defer the 
question of revoking the Council's provisional order for 12 months. 


Blackburn.—Mr. A. S. Giles, electrical engineer, in his 
annual report of the working of the electricity department, states 
that the total receipts are £11.844, and the total costs £7,185 Tus 
gross profit of £4,709 is sufficient to pay the interest and sinkivg 
fand charges for the year, loa a small balance of £19 1s. The 
revenue of the undertaking has increased from £7,117 in the year 
1898-99 to £11,844 in the year 1899-1900, an increase cf 66 per cent. 
The cost of generating has been reduced to 1:651. per unit. Tae 
total cost, including management and distribution, has been reduced 
from 2 33d. to 2074. per unit. Taere is the equivalent of 46,000 8-0 P. 
lamps connected to the mains, and 40 small motors taking an 
aggregate of 109 вн. from the Corporation supply. The consumers 


иш supply number 604. The average price obtained per unit sold 


Bolton.—At a meeting of the Town Council last week 
it was that the operations of the electricity works during the 
past year had resulted іп a gross revenue of 29,493, and a profit of 
£5,902, as compared with £6,987 and £4,536 in the previous year. 
Tbe net profit was £1,450, of which £1,000 was handed over in aid of 
the rates. During the year £50,000 was laid out on extensions, 
making the total capital expended £117,589. Oontinmouscurrent has 
bsen substituted for alternating in the centre of the town, and the 
tramways have brought in a revenue of £1,593. Ia spite of the 
increase in cost of coal, the works cost has been reduced, and the 
total output bas iacreased from 416,635 to 824,793 units. 


Brierley Hill.—The Bill confirming the provisional 


order Et the electric lighting of the district has received the Royal 
' een 


Clactom.—The District Council has decided to sit on its 
provisional order for six months, 


Dalkeith.—The Burgh Commissioners have resolved to 
introduce eleotric lighting in tho town. 


Dartford.— The District Council has resolved to apply 
for the sanction of the Lccal Government Board to borrow a loan of 


£20,000 for carrying out the electric lighting scheme. Mr. Hawtayne 
is the consulting engineer. ON d 


Dorking.—The District Council is considering fal i apes 
by Mesers. Edmondson’s Electricity Oorporation, Limited, for the 
transfer of its provisional order for electric lighting. 


Eastbourne.— The statement of  acoounts of the 
Corporation electricity undertaking during the quarter ending 
March 8106, shows that ia that period the revenue amounted to 
£3,650. The expsnditure was £1,678; the gross profit made was, 
therefore, £1,972, of which £869 was applied to meet the bark 
interest on the temporary overdraft for the purchase of the under- 
taking, and £640 for sinking fund purposes, leaving a net profit of 
£462 14s. after the first three months trading under Oorporation 
auspices. 

Eccles,—The accounts of the Town Council's electricity 
undertaking for the past year show a deficit on tbe year’s workin 
of £789, of which sum £346 is for repayment of loans. The Oounci 
is about to seek borrowing pue to cover the amount of £7,239, 
overspent on electricity works. 


Ayr.—A report by Mr. A. J. Faller, burgh elec- 
trical engineer, was submitted at the Council meeting on 11th 
inst, urging the advisability of changing the system in the 
centre portion of the town from a low-tension alternatiog cur- 
rent to a low tension three-wire continuous carrent distribution. 
aln эш cost of the alteration was £8,730. Disposal was 

у 


Fermoy.—Mr. Warden-Stevens has deposited £100 with 


the District Council as a guarantee to carry out his agre2ment to 
light the town with electricity by January next. 


Glasgow.—Mr. J. Christie, station superintendent of the 
Oo tion Electricity Department, having been appointed chief 
cal engineer to the Oorporation of Brighton, Mr. W. J. Poole, 


who has been for two years superintending the erection of the plan 
iu Port-Dandas, has been appointed his successor at £200 per sanun. 

The Glasgow and 8 »uth-Western Вай тау Company have applied t» 
the Oorporation for a supply of electricity for В: E ioch Station sa 
other premises balonging to the company. Their anneal require 
ment is 660,000 units. e sub-committees cha with the electrx 
lighting bas recommended that the supply be given at the same rst 
as to ordinary consumers at the price of 141. per unit. | 
In reply to the application by the Police Commissioners of Partick 
for a temporary supply of electric current to consumers within the burgh 
until the new works have been. completed, it is recommended that 
the zu ↄply bs granted for 12 months, from October 1st, at Sid. ри 
unit, the amount not at any time to exceed 250 amperes at 520 vom 
on the three-wire system. 


. Gravesend.—E'eotrical schemes have hung fire here уш 
after year, and from what we read їп a local paper little way 
has been made. We quote:— 


Are the electric lightinz and the electric traction schemes to be shelved agais 


in Gravesend? The Corporation took the electric lighting order away (гос 


Messrs. Crompton & Co. because they delayed in carrying it out, and yes they 
show no sign of doing anything themselves. It is time some one woke them 
up. In regard to electric traction, the progress is equally slow. The success 
of the Gravesend and Nortbfleet Tramway Company are pledged to introdace 
electric traction within a certain period, and the time bas arrived when they 
should start laying down the new plant, but we see no signs of an intention фо ds 
во. In fact, it is rumoured thet the scheme has been abandoned. We аге ;iad 
to see that Councillor Tolhurst has called the attention of tbe Northfleet D- 
trict Council to this state of aff and that they have their elert 
to ack the company what their intentions are in regard 

scheme. 


Greenock.—The Police Board has appointed Mr. W. M. 
Nelson, assistant in Greenock municipal electrical department, м 
appolutment of elcotrio lighting enginser — 
appointment o 0 
М? R. Е. Mackay was next on tha list. 


Hamilton.—The Town Oouncil has decided to instruc 


Mesers. Buchan & Hogarth, Edinburgh, to report as to the probable 
0085 of au electric lighting scheme for the burgh. 


Hey wood.—The Finance Committee of the Tow 
Oouncil has decided to apply to the Local Government Board for 
permission to borrow £15,000 for the purposes of the electric light 
scheme. The tender of Mosers. Orompton & Oo. fur machinery and 
plant has been accepted by the C 


Ktdderminster.—The Gaardians are considering the 
advisability of adopting electric lighting for the Workhouse. 


Kirkcaldy.—Prof. Kennedy, who has hitherto been 
advising the Town Oouncil on electric lighting schemes, has now beea 
appointed engineer to carry out the work without delay. 


Leeds.—The Lighting Committee of the Leeds Cape 
tion intends making application to the Local Government tx 
sanction to borrow a further sum of £27,578 for electricity purposes. 


Leamington.—The Town Council has decided to eagage 
Mr. H. Boot, at a fee of 50 eas and expenses, to report on the 
value of the Midland Electric Lighting Oompany’s works; but so 


steps are to be taken by the Oouncil to oppose the company's pre 
vislonal order. : 


Leith.—Mr. J. Gray Spott, of Whitehaven, has been 
lace «f Mr. 


to the electric traeticz 


in addition to the public arc lamps. 0} 
last year was 23,370, and the expenditure 62 318, showing a gros 
pront of £1,072. After paying capital charges there isa net дб 


Newport (Mon.).—The accounts of the electricity work 
show, for the first time, a surplus, amounting to £403, with a grow 


рони £4,002, as. tho result of the past year's operations. Th 
ficit in the previous year was £293. 


Otley.—The District Council has appointed a committe 
to make inquiries and report upon whether a scheme for supplying 
electric light to the town could be made successful, 


Rhyl.—The Local Government Board has approved of the 
scheme for lighting Rhyl with electricity. The scheme will entail = 
expenditure in the first instance of £19,000, and will be worked i 
жешн эш a refuse destructor and a new electric rail way aon 
the sea 


St. Helens.—The Electric Supply Committee has reported 
to the Town Oouncil that the net profit on the Oropper’s Hill pove 
station for 84 months was £1,156, bat that there was a доб сі 
£1,145 for tne on the Warrington Old Road station. Тыс 
mittee has resolved that it is not desirable to reopen the Warringtt 
O.d Road station. 


South Shields,—The Town Council has received th 
sanction of the Local Government Board for a loan оё £15,600 N 
electric lighting extensions; the Board also asks for further parti 
concerning the works for which a loan of £36,750 was ied for п 
April 25%. 

Spain.—Application has been made to the Span 
Government for a concession to utilise the water- of the rive 


O:taven ia the generation of electrical energy, to bs used for light 
а tore purposes at Redondela, and several 
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еа Th District Council has favourably ге- 
ceived а proposal of the Kidderminster and District Electric Light- 
ing and Traction Company to supply electricity to the town. · 


Swansea. —The Town Council has resolved to extend the 
supply to the ici M е area of the borough, without 

waiting to see it ыңа reae in the central area. The of 
supply has been t 6d. ast bier ка иол for Hote 
ing, 6d. and 144. for motive power, or ipai ae for the latter: 34. 


unit all round. Applications for the ol electrical engineer 
at a salary of £900 а year, are to be invited. A. ' 


West Ham.—Daring the past half-year, a profit of 
£2,020 Вв. 10d. has been made by the Town Council on electric 
lighting of the borough. 


of pressure 
the battery io iion, 
е room ; 

the year, and a large number of 
һ the mains, while the lamp con- 
VVV | l 
Wood Green.—The Urban Distriot Counoil has instructed 
ears O цене ао OA Garion C кее ee 
trict, with a view to an early report to tho Oouncil. 


Yorkshire Power Scheme,—The D.wsbury Town 
арос сае боа персо о the effect that 


n the Corporation would not be- prepared to view the proposal with 
VORR. 


The Ossett Town Oouncil intends to oppose the abzve scheme so 
far as it affects the borough. 


ELEOTRIO TRAOTION NOTES. 


Dublin.—On 5th inst. at Dublin, in the Queen's Bench 
Division (Oourt No. 1), before the Lord Chief Baron, Mr. Justice 
Andrews, Mr. Justice Madden, and Mr. Justice Boyd, the question as 
to the liability for the sanding of the streets came up for ment on 
two cases staged at the instance of the Dablin United mways 
Oompany. Tae defendant company were summoned by the Dublia 

in two summonses for having made default in main- 
taining and keeping in good condition and repair with such materials 
as the Oorporati ee ATAT паса etie a Da T Oa 
the hearing of the summonses by Mr. Swifte, divisional 
magistrate, fines of £5 and £10 costa in each case were inflicted. At 
the hearing below a namber of witnesses were examined, and on their 
evidence Mr. Swifte had found that the tram tracks had not bsen 


е, dry 
"swishing " or brushing away of the particles of grit, gravel, or dast 
lying on the tram tracks, which particles, if 54 bo remain 
there, would afford a certain шош! of foothold to horses yiri but 
which were swished " sare in the transit 


med or che ance: 


satisfac- 
estion of fact substantia y contro- 
verted in the case, and he thes ound it in favour of the defendants. 


were being on 6th 


Dudley and Sedgley.—The reconstruction and equip- 
ment of the Sedgley, Upper Gomal, and petty lines of tramway 
for the purposes of electric traction for some time proceeded very 
slowly, but recently the British Electric Traction Company have put 
a large numbar of additional men on the work, and it is now so far 
advanced that 16 is hoped the route will be open for traffic in the 
last week in July. The traffic oa ‘the gaa ш 
been entirely suspended during reconstructi 


Gateshead.—The laying of the permanent way for the 
electric tramways was to commence this wee 


Hamilton.—The Tówn Council s withdrawn its o 
sition to the Hamilton Юіесітіс Tramway Bill on receiving an Mai 
tional со анов £11,500 іп all for street improvem mts on шш 


Hull. bes was a discussion in the Oouncil last vek 
respecting certain breakdowns which had occurred at the tramways 
power station. It was ex that a negligent workman had been 
removed, and a third bas been provided, and this would be 

available in the event of mishap, so that the town could feel fairly 


Kirkcaldy.—Prof. Kennedy, who has hitherto been 
advising the Town Oouncil g the tramway and electric 
lighting schemes, ha has now been appointed engineer to carry out the 
work. 

Leeds.—Mr. G. A. FitzGerald and Colonel Boughey, two 
of the Light Railwa орношо чи ре an inquiry at the Town 


Hall on 7th inst. with reference to the lications made by the 
British Electric Traction Oompany, Limits i gene рн to construct 
lines in various districts of the West The proceedings were 
practically eoncerned with two cn" "in the first of which 
Bradford, Dri Gilderse M and Best and West 


ghlington, 
Ardsley were affected. Wich the 


were in ent in the of the pro- 
Boten, The Wend scheme embraced. ai of the 
which the company obtained some Sion: for the construction of 


tramways, or light railwa in the 8 V 
bered that at he am inquiry the Commissioners —— 


extension of the Spen Valley 
ыа trom Bitter, the Corporation of that borough 
т senting any in “ae gh vd pag POTE are to o 
sanctioned by the Board of Trade, and now Parliament, for 
the constraction of a tramway which, for two-thirds of the route, is 
oe with that which the promoters of the private concern have 
w. 
Atter a len hearing the decision of the Commissioners was 
Bivtriot Light E owe Èy Mr. Ll bey eres of the essi yin ras ex 
in foe of the od MEDII — — 
er, with 
ot" Bradford, and subject to proviso Bat it wi thin two or three 
years of the confirmation of the order the Bradford „боран 
extended сезуне ч NATI ко шон кала нет 


the powers of the company to construct 
the should not be operative. In the ca о of the Spen en Valley 
repared to recommend the 


extensions, the Oommissioners were 
order for "the whole of the tities ix de 4e the borough of Batley, 
on in Hunsworth and the 


"ae 3 fair and rig 
n o ‘company altogether, 

decide upon the whole rcheme. ' What the Commissioners р 

to do was to recommand au order, subject to a proviso, that if the 
Oorporation's order was confirmed by Parliament, the company 
should not exercise any powers with regard to the line within the 
boro ought that the short line, No. 9, should be 


ugh. They also 
omitted from their «ег. 
Oa 6th inst. a regular service of electric tramcars was instituted 
on the York Road route, Leeds. i 
Norwich.—The byeilaws and regulations proposed Ву by the 


Norwich Electric Tramways Oompany are printed in the London 
Gazette for June 12th. | 


Old ИШ aud Cradley Heath.—In consequence of the 

rapid progress which has been recently made with the construction 

cf the tramways in these districts, the British Electric Traction Com- 

Fey poe by the third week of Jel completed for the Board of Trade 
the third week of July. 


TELEGRAPH AND TELEPHONE NOTES. 


Sunderland Telephones.—Important changes are about 


to take place in the telephone system at Banderland. About three 
years ago, says the Yorkshire Post, the National hone Oompany 
town, and to 


decided to do away with the overhead wires in 
replec» them by the “ metallic” circuit of dry core cables. AH 


|: contractor was entrusted with the work, which reached a 


completion some — about 30,000 yards of ducta 5 deen 
laid. The process o wing in the cables is now being executed, 
and already a length of 2,000 cellent copper wire bas been placed in 
position underground, and it is expected that the first section of the 
new system will be in operation this week. 


The Telegraph Wire Export Trade.—An unprecedented 
active state of affsirs is just now prevailing in the export trade of 
this country in t ph wire and apparatas connected therewitb. 
The shipments last month reached a valne of £395,808, whioh com- 
pares quon £207,089 in April last, and only £31,977 in May, 1899. 

activity which is revailing in this branch of trade is much 
more clearly indicated by the returns for the fivo months ending with 
only £479,856 in the cerrorponding period of last year, and £390,615 
only е correspon o ' 
in the first five months of 1898. ү m 


(Continued on page 1019.) 


CENTRAL LONDON RAILWAY. 


(Continued from page 975.) 
Тнк rotary converter sub-stations form a unique feature in 
electric railway working, alike from their position, their 
immense power capacity, and their purpose. | 
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800.kw. TRANSFORMER: EFFICIENCY AND Lossks. | 


They are situated in the base of the lift shafts below the 
level of the platforms, and are, therefore, at a depth of about 
127 feet beneath the street surface; at Notting Hill Gate 


o Shepherd's Bush. 
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DIAGRAM OF CONNECTIONS AT Notrina HILL GATE. 


the whole of the equipment is contained in a chamber 30 feet 
diameter and 21 feet high, but at Marble Arch and the Post 


To Marble Arch 


tT t= 
— PS ee + D аа 


No. 1,177, Јоха 15, 1900. 


SECTIONAL ELEVATIONS AND PLAN. 


300-KW. TRANSFORMER : 


Office the plant is divided between two chambers, each 
28 feet diameter by 15 feet high. Tp 
The normal maximum output of each 
sub-station is 1,800 xw., but this could 
be increased on ocoasion by 20 per cent. 
without any difficulty. 

Lastly, these are, we believe, the only 
three-phase rotary converter sub-atations 
for underground electric reilway working 
in existence. 

The plant in each case consists of seven 
transformers, two rotary converters, and 
the necessary switchboards, blowers, &c. 
A novel kind of radial overhead crane, 
consisting of girders pivotted to the 
centre of the roof, and supported by 
wheels running on a circular rail at the 
circumference, provides for the ready 
handling of the machinery at Notting 
Hill Gate; part of this is visible in our 
view of the main switchboard. The two 
converters and the bank of transformers 
form three sides of a square, from the 
open side of which a ladder leads to the 
switch board gallery; this extends half- 
way round the room at a height of 6 feet 
5 inches from the floor level. 

. We give a diagram showing the general 
arrangement of the connections at the 
Notting Hill Gate sub-station. From the 
connection boxes, one in each tunnel, 
two high tension feeder cables enter the 
room and pass through Parshall three- 
phase switches to the high tension bus bars 
which are mounted above the A.C. panels 
of the switchboard. An ammeter trans- 
former, similar to those at the power 
station, is mounted on one of the bars to 
indicate the total current entering the 
sub-station; a view of this instrument is 
given, which also shows the method of 
supporting the bars. Another view shows 
the back of the high осоп раша 
with tbe Parshall switch gear volt- 
meter transformers, as it appeared wher 
erected at the maker’s works. Passing 
in front of the ventilating trunk, the H.T. bus 
three-phase currents to three transformer 
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panels, each of which is fitted with double-pole switches for 
the primary and кА circuits of two transformers. 
Each of the latter has a rated output of 300 Kw. at a pressure 
of 830 volts on the secondary side, when supplied at 5,000 
volts, so that the secondary current is about 900 ог 1,000 
amperes. The transformers are coupled up in delta fashion 
on both high and low tension sides. We give a view of the 
bank of transformers in place, as well as part sectional 
drawings showing their internal construction. It will Ъз 
seen that the coils are supported in a vertical position, with 
a horizontal core in the form of a double magnetic circuit. 
The core is built up of steel laminz 6:014 inch thick, 
separately japanned, with ventilating ducts at frequent inter- 
vals; the steel is of special quality, haviog high permeability 
and low hysteresis losses, and entire freedom under 
the conditions of service from deterioration due to 
ageing. The coils are wound on formers, in four primary 
and four secondary sections, arranged in series as shown 


« 


at the bottom with the leads ta the А.О, side of the rotary 
converters. these switches have to break 2,000 amperes 
at 880 volts on each blade, they are of very massive con- 
struction, and the phases are separated from one another by 
slabs of marble to prevent arcing. 

Following the course of the current, we now come to the 
rotary converters. These machines are the largest ever con- 
structed for railway service, being rated at 900 Kw. output, 
1,800 amperes at 500 volte. Considering their large output 
they are remarkably small, their overall dimensions being 
11 feet 8 inches by 9 feet 10 inches by 9 feet 94 inches high. 
They are 12 polar, and being fed with three-phase currente 
at 25 periods per second, they run at 250 revolutions per 
minute. The normal potential difference between the 
collector rings is 380 volts. 

In addition to & photograph of one of the machines in 
position, we give a рав and sectional elevations showing 
their construction. The base is formed of a single iron 


Nottinc HILL GATE SuB-sTtaTION.—MAIN SWITCHBOARD. 


in the plan; earth shields are placed between the high 
and low tension coils. The transformers are cooled by an 
air blast, air being drawn through ducts between the coils 
and in the core; dampers are provided to regulate the 
draught by either path. There are two blowers made by the 
Boffalo Forge 5 and driven by three-phase induction 
motors of 6 нр; each, with squirrel cage rotora; these 
exhaust the air from a trunk beneath the transformers, to 
which the case of each is connected. The blowers may be 
used singly or together, but one is generally sufficient. 

The six transformers are so connected with the switch- 
board that any or all of them may be used, and a spare 
transformer is held in reserve to replace any that may require 
inspection or repair. As will be seen from the curves which 
we reproduce, the efficiency is very high and well sustained, 
being 95 per cent. at } load, and over 98 per cent. at full 
load; the analysis of the various losses is given with the 
efficiency curve. | | 

From the secondary switches of the transformers, three 
heavy bus bars carry the current to the converter panels. 
These are fitted with two Samuelson' three-phase quick- 
break switches, connected at the top with the bus bare, and 


casting supporting the bearings, magnet frame, and collector 
gear ibs (eas i of mild cast steel, to which the laminated 
steel magnet cores are bolted. The coils are wound on sheet 
iron spools with brass flanges ; the shunt coil, of No. 11 B. & S., 
912 turns per spool, is wound next to the yoke, and the series 
coil, of eight copper strips 2:5 inches by: 0°075 inch in 
parallel, 2] turns per spool, is close to the pole-pieces. The 
effect of compounding on a rotary converter is very in- 
teresting. Nominally, the ratio of conversion from A. C. to 
D.C. is invariable ; but by causing the alternating current to 
lead or lag over the impressed E. M. F., it is possible to vary 
the effective pressure between the collector rings, во as to 
raise or lower the voltage on the commutator. For this 
purpose the armatures of the generators and rotaries, and 
the windings of the static transformers, cient 
reactance, and the series winding on the rotary has the 
effect of over-exsiting the fielde, causing the current to 
lead in phase, so that as the load increases the D.C. 
voltage rises correspondingly. ‘By suitably shunting the 
series winding, the compounding of the rotaries may bé 
adjusted to give quite constant pressure under the widest 
variations of load. 
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The magnet cores are 12 inches square overall, with a 
polar arc of 151 inches on an internal diameter of 84°375 
inches; the induction density in the cores is 95,000 lines 
per equare inch, while in the yoke, which is 22 inches wide, 
the density is 48,000. 


We comparison with those given for the generators 
ast week. 

The magnetisation curve, which is given in terms of both 
A.C. and D.C. volts, shows the relation between these to be 
about 0:6 : 1 at practically all values of the magnetisation ; 
while the “ phase characteristic " shows the 
great importance of accurately ascertaining 
the most suitable value of the field excita- 
tion, so as to obtain the best possible 
power factor. With an exciting current 
of 6'4 amperes in the shunt winding, the 
“apparent” pu factor on no load is 
over 0'7, and at all times when working 
on а load this value is exceeded; it -may 
of course be brought up to unity by 
suitable excitation when loaded. 

The method of starting is as follows :— 
The first rotary must, of course, be run 
up on the alternating current side; three 
transformers are switched on, and the 
negative of the rotary. All other switches 
are left open, including special switches 
which divide the shunt winding into 
four short sections, so as to avoid the 
induction of an excessive E М Е. ia 
these coils. The high tension feeder switeh 
and the three-phase rotary switch are 
then closed in succession, and the rotary 
starts up with about 2,000 amperes per 
collector ring. Full speed is reached in 


Н.Т. FEEDER PANELS. L.T. FEEDER PANELS. 30 seconds. When synchronism is prac- 


Back VIEW OF SwITCHROARD. 


The magnet frame can be bodily slid along the bed 
plate so as to completely expose the armature and field- 
magnet windings. 

The armature is built up of insulated sheet steel lamiræ 
0'014 inch thick, secured by dovetailing to a heavy cast- 
iron spider. 

The overall diameter of the armature 
is 7 feet, and the inside diameter of the 
core 5 feet 2 inches; the gross length 
of the core is 12:5 inches, There are 288 
slots, each 1:25 inches deep x 0'44 inch 
wide; the induction density in the teeth 
is 128,000 lines per square inch, and in 
the core itself 51,000 lines. 

The armature is of the drum type, 
multiple wound with bar conductors; there 
are four of these in each slot, measuring 
0*4 x 0'125 inch each. 

The three collector rings are joined 
with the armature winding at 18 equi- 
distant points ; the rings are 24 inches 
diameter by 3} inches wide, mounted on 
a separate spider,and there are eight copper 
brushes to each ring. 

The commutator is 54 inches diameter 
by 174 inches long, and consists of 576 
segments, carried on a cast-iron spider. 
There are 12 sets of carbon brushes, eight 
blocks, 1] inches wide by 1 inch thick, 
forming a set; these are carried by a 
cast-iron ring supported by brackets from 
the yoke, and can be adjusted simultane- 
ously by a handwheel and worm— 
though, in actual working, the brushes 
remain at the mechanically neutral point, 
whatever the load. 

The armature core weighs 7,000 lbs., 


tically attained, th» field cirenit is closed, 

care being taken to do this when 

the direct current EM. F. is ildi 
up in the right direction, as shown by the voltmeter. 
If, however, the polarity is wrong, @ fresh start may 
be made or the second rotary run up; if this also 
has the wrong polarity, one may be reversed from the other 
by means of the reversing field switch. Another method is 
to close all the necessary switches before the engine starte, 


and the copper 721 lbs.; the total weight TRANSFORMER PANELS. CoNvERTER PANELS, 


is 24,800 lbs. The magnet frame weighs 

complete 19,550 lbs., and the whole 

machine 48,350 lbs. 

. ' The curves relating to these machines are of special 
interest; the overall efficiency, it will be seen, is 
95 per cent. at full and overload, and 924 per 
cent. at half load; it is not probable that the average 


load will fall below the latter value. On the same 
curve are shown the detailed losses, which afford an 


Back VIEW ОЕ SWITCHBOARD, l | 


and run up slowly. When one ro is running all the 
others can be started as D.C. doe from the line. Fe . 
this purpose the equaliser switch is thrown down and the · 
circuit breaker and field switch closed; this excites the field ^: 
of the in-coming machine, The negative switch is the 
thrown downwards and the starting rheostat closed step by 


ji» Google | 


tet № om 84 uo = ЫШ oa ©= OR = ы „. „. 845, 77 


пм 


[c 
d 


— 


vol. 46 No. 1,177, Jun 15, 1900.) 


THE ELECTRICAL REVIEW. 


1015 


step. The speed is then adjusted to synchronism, and the 
three-phase rotary switch closed, after which the D. C. 
switches are opened, leaving the converter runniug as а 

chronous motor. The D.C. side is then paralleled with 

e line in the usual way. 

Again following the current back to the switchboard, we 
arrive at the direct eurrent apparatus. There are two panels, 
one for each rotary, on which are mounted the positive, 
equaliser, and negative switches. By throwing up the 
equaliser switch, the positive brush ring is 
coupled direct to the positive bus bar, the 
converter then running as a shunt machine; 
when it is thrown down, the brush ring is con- 
nected with the equaliser bar for compound 

lel running. When the negative switch 
is thrown upwards the machine is coupled 
with the negative bus bar through the circuit 
breaker, which is mounted above the corres- 
ponding three-phase switch; the downward 
position couples the negative terminal with 
the negative bus bar through the ttarting 
rheostat. A Weston ammeter is fixed on 
each panel, as well as a double-pole reversing 
field switch and reversible field ammeter, and 
rheostat hand-wheel. 

A single four-point starting rheostat is 
mounted on one of the panels coupled between 
the lower terminals of the negative main 
switches and the negative bus bar. An A.C, 
voltmeter is provided which can be connected with the 
collector rings of either machine, as weil as a synchronising 
voltmeter and lampe. ТИГ 

The four feeder panels are fitted with circuit breakers and 
double-tbrow quick-break switches, as well as a Weston 
ammeter to each feeder. The third rail in each tuunel is cut 
by a section insulator near each sub-station, and the four 
ends are connected by feeders with the middle points of the 
feeder switches; these are arranged in pairs, two for the “ap” 
tunnel and two for the “down.” The lower contacts of 
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each pair are coupled together by a short bar, so that when 
both switches are down, the third rail is electrically con- 
tinuous and independent of the sub-station, and can be fed 
right through by the other sub-stations. In the upward 
position the switches couple the positive bus with the third 
rail direct, 

The negative bus bar is permanently connected with the 
track rails, and the total energy supplied to each tunnel is 
separately recorded;by two Thomson watt-hour meters. 

On the base of the feeder panels are mounted two 3-phase 
switches controlling the blower motors, and а D. P. switch 


and starting rheostat for a series-wound Blackman fan 
motor, by means of which the sub-station is ventilated. 

The next panel bears the apparatus for controlling the 
lift cables ; there are two of these running the whole length 
of the line, one in each tunnel. These are arranged on the 
same plan as the third rails, in that by throwing down the 
switches the cables are coupled through and are independent 
of the station; while by throwing them upwards, they are 
connected with the positive bus bar. The current to the 
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two “up” cables is passed through an ammeter and a watt- 
hour meter, and through one circuit-breaker; the same 
holds good for the “down” cables. The ammeter reads 
both sides of zero, во as to show the current restored to the 
line by the lift motors acting as brak es. 

The lighting feeders are entirely separate from the power 
circuits; a ponire and a negative feeder for thie purpose 
run the whole length of each tunnel, and the distributing 
boards in each station are coupled with these on the three- 
wire system. The lighting feeders are connected with the 
+ and — bus bars in each sub- 
station, and with several storage bat- 
teries at different pointe on the line. 
The lighting panel, next to the lift 
panels, is fitted with a minimum 
current cut-out to prevent the batteries 
from feeding back into the machine; 
when this comes out, the lighting load 
is thrown entirely on the batteries, 
which also carry the load when the 
line is shut down. There is a positive 
main switch on this panel by means of 
which the positive lighting bus bar is 
coupled to the positive main bas bar, 
while the negative main. switch is 
double-throw, to connect the negative 
lighting bus bar direct with the 
negative of either rotary, so that the 
lighting is unaffzcted by the circuit 
breaker, A main ammeter and a watt- 
hour meter are also provided for the 
lighting circuits. 

The remaining pauel of the switch- 
board is fitted wich various instru- 
ments by Weston & Elliott Bros. for 
testing the leakage from the third rail, 
the drop in the track rails, and the 
total return by earth to the sub-station. 

One of our views shows the whole of 
the switchboard at Notting Hill Gate 
except the high tension feeder panels; 
other views show the backs of similar boards. 

The number of safeguards against breakdown provided by 
the arrangement described is worthy of note; the sub- 
station can be supplied with power by either or both 
feeders from the power station; the transformers and oon- 
verters are in duplicate, and can be worked iu various com- 
binations : the connections with the line and the lift cables 
are also arranged so аз to give the maximum number of 
alternatives, and the storage batteries ensure that, whatever 
might happen to the line, the lighting would be uuaffeoted. 
That these advantages should have been attained in the 
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teeth of the difficulties consequent on the small space avail- 
able and the unique conditions of working, reflects the 
greatest credit on the designers of the system. 

(To be continued.) 


REVIEWS. 


Therapeutic Electricity and Practical Muscle Testing. By 
W. S. Hepiuey, M.D., M.R.CS. London: J. and A. 
Churchill. 1899. 

Though electricity is by no means yet the panacea for the 
cure of all diseases which the advertising quacks would have 
us believe, steady progress is being made in its scientific appli- 
cation in medicine. This work of Dr. Hedley’s gives us an 
excellent account of what has been done up to date. In one 
department, 
namely, electro- 
diagnosis, great ad- 
vances appear to 
have been made. 
By applying electric 
currents to definite 
muscles and nerves, 


diseases of these 
structures can be 
detected and 


identified. In mak- 
ing this examina- 
tion, tests are made 
separately with the 
cathode and with 
the anode, and the 
results of opening 
and closing the cir- 
cuit are noted. The 
minimum current 
required to produce 
muscular con- 
traction, is generally 
different in all these 
cases, and thedegree 
of sensibility is very 
different in the 
healthy and in the 
diseased conditions. 

Careful in- 
stractions for the 
treatment of a great 
variety of diseases 
are given by Dr. 
Hedley. In some 
cases the results ob- 
tained are pretty 
reliable ; but many 
reported cures 
of otherwise incur- 
able diseases must, 
we fear, still be 
received with a con- 
siderable amount of reserve. 

In electro-medical treatment, a great deal depends on the 
exact nature or configuration of the current which is applied. 
This generally depends on the source from which it is 
obtained, though not necessarily to. The current may be 
obtained from a battery, from the street mains, from an 
induction coil, from a Tesla coil, &c. The medical man of 
the past apparently considered that the nature of his current 
was completely determined by its source, and was accustomed 
to speak of the faradic current, franklinisation, voltaisation, 
and even d’arsonvalisation. Dr. Hedley admits that this 
nomenclature is defective, and yet he retains it. We cannot 
help thinking that this retention of obsolete terms has 
helped to retard the progress of medical electricity, and in 
many cases prevented medical men from acquiring clear 
conceptions of the mathematics of the electric current. 

This work of Dr. Hedley’s is not altogether free from this 
defect. His explanations of the action of the induction coil 


№оттіхс HILL Gare Scn-srTATION.—900 kw. Rotary CONVERTER. 


are by no means clear, and in some points, if we understand 
him rightly, incorrect. He says (р. 33) :“ An EMF. of a 
dis-symmetrical type is produced by various forms of 
ratus, of which the medical induction coil is the chief. 
the E.M.F. of the break current is much greater than that of 
make, but the quantity of electricity in each case is the 
game, i e., the area of the surface a b c = de f, but in the 
latter the current passes in a shorter time.” Now, im this 
passage there are several expressions which grate on the ear 
of the physical electrician, and ought equally to grate om the 
ear of the physiological electrician. 1n the first place, the 
product of E M.F. into time cannot be equal to a quantity of 
electricity ; it is the quantity, not the current which passes 
in a shorter time. It is not clear whether Dr. Hedley means 
that the current as well as the E M.F. of a coil is of the alter- 
nating dis-symmetrical type (and the current appears in 
electro-medical work to be the more important). Now, except 
when the external resistance is comparatively low, the current 
| of an induction 
coil secondary is 
not alternating, but 
unidirectional and 
intermittent. Again 
(p. 42) we «find: 
“For я given 
primary and 
tecondary circuit 
we can“ increase 
the E.M.F. by in- 
creasing cur- 
rent in the primary, 
thereby increasing 
the magnetic flax, 
-or by i 
the frequency with 
which the current 
is made or broken.” 
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18 
correct if by the 
current in the 
primary we mean 
the mazimum cur- 
rent; but the 
second part, is, to 
say the least, mis- 
leading. The 
length of spark, 
i.e, the E. M. F. ob- 
tained from a good 
coil, is the same 
for one break per 
secord as for 100 
breaks per second. 
The only effect of 
increasing the fre- 
quency of the 
breaks will be to 
increase the fre- 
quency of the 
sparks. The er- 
planation of the 
action of the inflaence machine which Dr. Hedley 
quotes from Knott is obscure, but, in 80 far as 
we understand it, it appears to be incomplete and 
incorrect. — 

It seems also of the greatest importance for medical 
electricians to ascertain the exact profile of the gradients of 
the currents with which they deal. This may be approxi- 
mately got at from theoretical considerations involving a con- 
siderable knowledge of the mathematics of electricity: but 
the only reliable method is to use some form of instrument 
which will draw the current gradient of rapidly varying 
currents, such as the beam of cathode rays in the Braun tube. 
A more exact knowledge of the generators of electricity and the 
properties of the electric current appears to be a d 
amongst  electrc-medical practitioners. Otherwise “we 
should not expect to find the blemishes we have pointed out 
ш Em work of so high an authority on this subject as Dr. 
Hedley. 
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Polyphase Electric Currents and Alternate Current Motors. 
By SiLVANuSs P. Tuompson, D.Sc, B.A. F. R. S. 
London: E. & F. N. Spon, Limited, 125, Strand. 1900. 
This is the second and enlarged edition of the author's 

iai: work on the subject. Prof. Thompson is happy in 
ving had a large experience in issuing new editions of his 
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various works, and evidence of such experience pervades the 
whole of the book. The advent of a new edition of a treatise 
on alternating currents necessarily involves considerable 
labour on account of the rapid advances made in the subject, 
both in new and improved machinery and apparatus, and in 
extensions and simplifications of the theoretical treatment. 
Much has been done, and more remains to be done. The 
subject teems with fertile fields for skilled and ingenious 
investigators. The difficulty of obtaining information in a 
collected and readable form has been an obstacle to the 
advancement of alternating currente and of their commercial 
application. The subject is naturally and inherently difficult, 
and taxes the intelligence of the electrical engineer quite 
enongh even when placed before him in the simplest possible 
manner. Prof. Thompson recognises this, and not only 


- couches his statements in that simple yet forcible style of his, 


bat also, in the nt book, has taken great pains to make 
his drawings and diagrams as clear as possible. 
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It is often tedious and wearisome tracing the windings of 
multiple circnit armatures, but the author has overcome 
this objection by printing the various circuits in different 
colours. The rotor windings are thus greatly simplified, 
for not only are the various circuits easily distinguishable, 
but each individual circuit can be traced at a glance. The 
book would have been further improved with similarly 
coloured stator windings. There is much new matter on 
induction motors, rotary converters and frequency trans- 


formers, while there are new chapters on polyphase equip- 


ment of factories, distribution of polyphase currents from 
central stations, and polyphase electric railways. The 
enlarged chapter on design of induction motors should be 
invaluable to the practical designer. 

In an appendix on alternate ourrent calculations, the 
method of vector algebra is very clearly explained, but it 
is doubtful whether the Porizontal and 
vertical bar notation is an improvement. 
Too many notations lead to trouble, 
disgust and despair. 

At the end of the book is given 
a series of working drawings of genera- 
tors and motors which forms a valuable 
addition. 

The author has, in a second edition, 
succeeded in producing a treatise on poly- 
phase currents which equals, if it does not 
excel, his other publications, although 
they have run through many editions. 

As we have previously remarked, 
the subject is bristling with difficulties, 
and is far from perfection or finality. 
The object of teachers and writers 
should not be merely to describe 
what has already been done, but to 
"m cultivate puoi peg us thought on the 
part of their students and ers by careful physical 
explanation of the various phenomena, by pointing ont 
defects in existing machinery, and by indicating possible 
means of improvement. Perhaps, in the third edition, 
which will come soon if the second meets with the 
demand it merits, the author will supplement the chapter 
* Hints on Design " by * Hints on Improvements.” 


Standard рш Apparatus and Systems. Ву MAURICE 
A. OupIN, M. S., Mem.Am.Inst.E.E. London: Sampson 
Low, Marston & Co., Limited, Fetter Lane, Fleet Street, 
E.C. 1900. BEN | 
The slow but steady way in whioh alternating currenta are 

forcing themselves before the notice of the electrical public, 

on account of their electrical and commercial superiority over 
continuous currents for certain elasses of work, is every day 
becoming more evident, and the need is consequently felt of 

a book or pamphlet containing descriptive information and 
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tabulated data of the various alternating current machines 
and apparatus required in the construction of any plant. 
There are many such books dealing with continuous current 
working in a fairly exhaustive manner, but no one has yet 
ventured to incorporate alternating current matter or to 
produce a separate publication answering the requirements of 
the engineer and artisan engaged in alternate current working. 

The publication under review is, acoording to the preface, 
an attempt to provide “information, in a convenient form, 
on the characteristics and uses of the various types of poly- 
phase apparatus, and on the actual working of the several 

lyphase systems now sanctioned by the best practice. 
These notes are intended for electrical engineers, central 
station men, and others who talk about, operate, or are 
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interested in poly phase machinery. While a certain general 
acquaintance with alternating current apparatus is pre- 
supposed on the part of the reader, the author believes 
that the reader whose experience has been oonfined to 
direct current machinery, will, nevertheless, experience 
pod great difficulty in reading and understanding this 


The first 16 pages of the book are devoted to a statement 
of the various terms used in alternating currente, with a 
view to assist the reader to understand the subsequent 
matter, which deals with generators, induction motors, syn- 
chronous motors, ro converters, static transformers, 
station equipment general a the various 
тш choice of frequency, and tion of transmission 
ines. 

The general description is exoellent, and the last chapter 
dealing with the calonlation of traramiesion, limes, should 
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be very useful, more especially as illustrative numerical 
examples are worked ont, the n tables and 
carves given. Throughout the book the illustrations are 
good, and the di clearly and accurately drawn. In 
the instance of the reviewers copy the binding is not 
good, which is a drawback to a book which is intended 
for constant use. | 

n = whole the book furnishes admirable reading, and 
one is im 
sive knowledge of the subject, but we scarcely think that it 
will become a sine gua non for the class of reader for whom 
it is intended. With all due to the profession, it 
must be admitted that the majority of those who “talk 
about, operate, or are interested in polyphase machinery,” 
ү not been educated to ¿hink about it in a comprehensive 

on. 

С. We can recommend Mr. Oadin's production to the 
managers and chief assistants of alternating current stations, 
and assure them that in it they will find much interesting 
and useful information. 


Leçons d' Zlectrolschnigus générale — professées d — l'école 
supérieure d Electricité. Par P. JANET, Paris: Gauthiers- 
Villars, 1900. 


The study of electricity tends continually to division into 
two sections. The nature of electrical and magnetio stresses 
in the ether, and their action upon matter through electrical 
charges, electrical currents, and magnetio poles, is coming to 
be regarded as a separate educational subjeot from the eleo- 
trical properties of matter, much as dynamics is separated 
from ne design, or the strength of materials. This 
book deals with the second section, with the theory of the 
properties of electrical machinery ; and with the exception 
of a few chapters at the beginning on Ohm's law, hysteresis, 
and on magnetic ecreens, and of two chaptera on harmonic 
functions and alternating currents, is entirely devoted to 
dynamos, motors and transformers. The treatment is 


with the author's intimate and comprehen- . 


theoretical throughout, and the illustrations are all diagram- 
matic. Mathematical symbols are freely used, bat only 
simple operations. M. Janet’s style is lucid and attractive, 
and the treatment, without any particular attempt at pro- 
fundity or originality, is so fresh that the book is interesting 
reading, even where the matter is most familiar. M. Janet 
is, we should think, a very good lecturer. The book is an 
excellent example of that curious French talent for writing 
treatises, in which we are во deficient. It isa large octavo, 
in the usual good style of these French publications. After 
nearly жер керт is a bibliographical list of articles in 
French technical journals dealing with its subject. By their 
liberal reproductions and translations of foreign writers, these 
journals do for the French student some of the work which 
Science Abstracts доев for ua. Those who make a ice of 
keeping in touch with foreign publications will this book 
repay attention. 


English and American Lathes. 44 J. 9. Новмев, 
A.M.I.M.E. London: Whittaker & Co. 1900. 
We have not the pleasure of the author's acquaintance, bet 
he must be a terribly painstaking man to have written this 
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differences that characterise the practice of the two countries 
F its 5 
paths of sho ice to the very highest resulta. 
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manufacture, the study is book presenta, 
little of attractiveness. The engineer may find an interest 
in it by reason of the attention given to the following up of 
an idea, and the solution of mechanical problems Чч 
different lines to the same end. 

Stated briefly, a lathe is a machine by which cylinders 
are to be turned, and the lathe has been developed into a 
machine to face disos by the addition of cross slides. From 
these two simple motions all other motions are developed, 
and the manner and method of this development form the 
subject matter of the book. The treatment is largely his- 
torical, though essentially practical. The author has an 
open mind for the virtues and vices of both English and 
American types and details. To speak of an American 
lathe having vices is, perhaps, a little dangerous at the 
moment ! 

It is quite an education in design to follow the anthor 
through this book, and take up with him some small detail, 
say the question of the оопей or the parallel neck, the cast 
or the cut which is summed up as one of i 
not altogether favourable to the cut gear, which is often as 
bad as the worst cast gear, and never better than the best. 

The author is not carried away by any bias; he has an 
open mind on all questions, and draws conclusions with 
jadicial impartiality. The printing and illustration is well 
done, save only the fearsome illustration on page 139. 


The Compound Engine. By F. R. Low. New Tork: The 
Power Publishing Company. 1900. 


author has endeavoured to give a plain and sim explam- 
tion of the action of the compound engine, uus 
first the general eff 


surfaces, 
by early cut-off, when, of course, there is less steam admitts, 
с 85 portion destroyed by the cylinder metal must rex 
sarily я 

He deals next with the ont-:ff in the cylinder, 
which he would fir so as to prevent rig bait the 
cylinders, a proceeding as to which there is something to be 
said on the other side by those who prefer some drop, or, # 
least, are quite opposed to any such early low pressure cot- 
off as shall compel the high pressure cylinder to do much it 
the way of compressing the exhaust steam into the reoeint. 
He then deals with the number of expansions possible, ші 
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points out that expansion has an early limit of profitable 
extension, во that for single cylinders and initial pressures i 
25 to 80 lbs., the expansion cannot be made above 2} to 
8 fold ; for compoun engines, and 60 to 100 Ibs. pressure, 
the rate of expansion may be 6} to 9 times. Triple engines, 
with steam of 120 to 300 lbs., may have 16 to 27 expan- 
sions, while quadruple expansion may extend to 40 or 
81 fold, with a steam pressure of 350 to 800 lba— 
this latter evidently prospective. There is во little to be 
by passing from 16 to, вау, 20 expansions that the 
Increase may easily be thrown away by other conditions, and 
all this high ratio work demands pen cular attention to grasp 
the somewhat elusive economy is doubtless there under 
proper conditions. The 5 of diagrams is next dealt 
with, and finally the question of receiver volume, which the 
author would settle i in his wsy by making the receiver as large 
ible, bearing in mind that beyond a certain size it 
to lose more by radiation than it gains from its 
increased volume. Receivers prt eee ure between 
the two cylinders, ғ asa chamber into which one cylinder 
exhausta, and from which the other cylinder draws. The 
receiver enables the low pressure cut-off to be varied over a 
wider range if necessary, than is possible when no receiver 
is present, but otherwise it is not an unmixed blessing. 
Altogether this pamphlet is a readable production. 


TELEGRAPH AND TELEPHONE NOTES. 


(Oontinued from page 1011.) 


The Pacific Cable.— The Morning Post on 8th inst. 
said :—" An agreement has been arrived at between New South Wales 
and the Oolonial ОВсз with д. раб to the Pacific cable problem, and 
to judge from Mr. Lee’s reply to Mr. Ohamberlain’s message, no 
farther opposition nsed be anticipated from the Mother ү. 
Virtually now the matter is settled, . 1 see the 
laying of the much-talked-of all-British cable between Vancouver 
and x ret viá New Zsaland. Presumably, therefore, Bir же 
Fleming's proposals as to the Оаре- Australia cable have also 
еу doas by New South Wales, aa United Australia will soon hava 

fit of two additional phic links.” 

In the course of a recent address to the Melbourne Ohamber of 
Commerce, the Hon. Robert Raid made reference to the Pacific 
cable echeme as follows : —“ The great idea of a Btate-owned cable 


reasonable 

uation, Seite roa os of cal ets d us 
Much has sees Pela aire concerning ly acceptance of 

3 b fer by | Bouth 5 3 810), 

£8,670), and T (£9,940), but their share cf 

the guarantee, if called upon to pay, is not Д Py tbe tot total, 

only £36,830 for the three colonies out of a total of £227,090, 

and the landlines of South and West Australia are dependent for 

revenue upon the Eastern Extension Oompany.” 
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trician and Engineer-in- Obief of Teiegraphs), Mr. J. Wateon (Man 
of Telephones), and others, being examined. The Board then paid a 
visit to the basement cable room and the telephone tunnels, acoom- 
panied by Mr. Walker, who pointed out the vg provision 
which had been made for future requirements of the telephone 
system. The Board was to visit some of the principal suburban 
telephone exchan 


ges. 
The Board was appointed by the Postmaster-General in view of 


the complaints made regarding the working of the telephone system. 
It consisted of three electrical experts— 1 : ward 


m Telegraphs.—A notice ed *F. Rawson, 
for Chief Engineer, Uganda Railway,” was at Zanzibar, in 
April, that the telegraph line is now open to Kam and 


pala 
mon d be received for the following stations at the usual 


Naivasha, aranias (Usoga), 
M barnk (Lake Hilementeita), piis (18 miles from Тайна), 


Ravine, Jinga Ferry (Nile), 
Kampala (U ) 

Fort Ternan (Vau Escarpment) Port АЦ :е (Entabbe), 

Mumias, Port Fiorenoe. 


existing switchboard at M v 


Telegraphic Interruptions and Repairs:— 
ABLES. Down. 


Mole А 
yenne-Pinheiro ... ec Oct. 11, 1899 .. 
Oayenne-Paramaribo i Feb. ч] 1900 
á- eee U 0 
Oca: á-Maranham oe Feb. 20, 1900 " 
ee see June 20, 1899 [IIIJ eos 
Bt. Thomé Loanda ... ге .. Мау 20, 1900 ... June 11, 1900 
Tangier eee өө eee Jan. 2, 1900 өө eee 
LANDLINES. 
BOUTH AFRICAN :— 
Oommunieation with Mafeking 
Qo "beyond N e. Oot. 13, 1899 660 O80 
mm ew 
ee 006 oe Nov. 7, 1899 e 
with all 
beyond Kimberley... Oct. 18, 1999 ... T 
with all offices 
Colombia beyond Buenaventura... Feb. 22, 1900 .. cee 
i a Pun Territory Feb. M, 1900. 
nterru on T 
eee Moh. 1 3. 1897 .. eee eet 
Brasilian landlines, south of 
Macahé „ Apl. 25,1900 ,.. „ 
Chinese landlines between Tientsin 
and Pekin . "m % June 12, 1900 .. 


The Volta Centenary. — The Brothers. Geronimi, of 
the O-ganising Committe: of the Volta Osntenary Fötes, have boon 
engaged for some ei«ht months in producing an illustrated record or 
chronio:e of the celebrations. The work has been undertaken without 
any idea of profit, and they have succeeded in issuing for the anni- 
versary of the f6:es a most interesting volume. Full quarto in sis», 
it contains 500 pages of printed matter, and over 300 phototy 
illustrations. Narratives of the fétes appear in Italian, F French, 
Garman, and English. An official report of the кон ee 
and the роц of the jury on the telegraph competi.ion. Вр 
olta and Oomo, his birthplace, 


ignor 

memoration medal struck for the fĉtəs is presented to each 

purchaser, and the book is sold at actual cost price. It formsa 

very Aran] Ср and sumptuous record of a most interestiog.event, and 
Ф special value to all who are concerned in telegraph work. 

1 0 can E ч obtained from the English Volta Bab-Oommittee, 12, 

Nawgate Street, price 7s. 6d. bound, and 5s. in paper, post free. 


CONTRAOTS OPEN AND OLOSED. 


OPEN. 


Bermondsey.—June 18th. The Vestry is inviting tenders 
for insulated olectric cra conduits, janction boxes, &. Взе 
“ Official Notioes " June 1 

Bootle.— June fout га e packer wants tenders 
for underground electric cables, on of arc lamps, and the 
sapply ol of on stokers, for иа lighting. Bee “ Official 


„лшн ool.—June 18th. The Co 
чырдын of 15 sing 
е а Niue" Jede let. 


Bradford.—June 14th. The Corporation wants tenders 
for a switchboard for 500 volts or for alterations to the 


Road electricity works. Bee 
“ Official Notices” May 25 


Brussels.— э 19th. The Council of St. Jilks, 
les Bruxelles, invites tenders for the installation and ana е commenoe- 
ment of supply upon a of its territory. ons and plan 
for three franos at the office, No. 14, Parvis St. 1090 TET Jilles. 


Bury.—June 18th. The Art Gallery Committee want 


tenders for the electric wiring of the Art байлу and Free Library. 
Bee “Offcial Notices " June 8th. 


Dudley.—June 30th. The Corporation wants tenders for 


condensers (barometric), pumps, cooling tower, &., for the elec- 
tricity works, Bee “Official Notices to-day. 


Durbam.—July 20th. The Corporation wants tenders 
for overhead equipment for (a) about 16 miles of single art 
including poles, overhead trolley wire, distribu ion boxes; (b) 22 
double-deck motor oars; (c) steam and eleotrio genera plant, i id 
cluding three 250-xw. generators, boilers, condensers, 
switchboard, &c. See Official Notices" May 16ih and this SI 


ion wants tenders 
truck tramcars. Bee 


Et and erection of 28 necessary plant and apparates 


— 
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France.—June 19th. The French Post and Telegraph 
authorities in Paris are inviting tenders until the 19th inst. for the 
supply of 300 tons of copper wire. Particulars may be obtained 
from, and tenders ате to be sent to, Le Sous-Seoretariat d'Etat des 
Postes et des Telegraphes, Rue de Grenelle 603, Paris. 


Halifax,—The Corporation wants tenders for bar copper 
tor electrical purposes, as well as for boilers and piping. 820 
* Official Notices" June 1st. 


Italy. — July 14th. The Municipal authorities of 
Maddalena (Sardegna), are inviting projects and tenders until Jaly 
14th, for the electric lighting of the public streets of the town. 
Particulars may be obtained from, and schemes and tenders are to be 
sent to, Il Municipio di Maddalena (Sardegna.) / 

Larne.—June 18th. The Urban Distriot Council invite 
tenders for the lighting cf their district by ccal or acetylene gas or 


electricity, for three years, from August Ist next. Particulars from 
Mr. W. G. Younge, Clerk of the Council. 


London County Council.—June 16th. The Council 
invites tenders for an electric lighting and power ex- 
cluding generating plant) telephones, fire alarms, &c., at the Horton 
Asylum, near Epsom. Sse "Official Notices" May 18th. 

London.—June 21st. The Guardians of the St. 
Saviour’s Union want tenders for the erection of electric fire alarms, 


generating station at South End. They will also supply similar work 
at the Ohester electricity works. d 


Bristol.—The City Council has given a oontract to 
Messrs. Ferranti for an exciter switchboard at £385 103., in conneo- 
tion with the electricity works extensions. 


Dandee.—The Police Commissioner has decided to accept 
the offer of Messrs. Lucy & Co. for arc lamps and posts, their offer 
being the lowest. Mr. Hawtayne's inal estimate was for 30 
* then it had ben agreed 

erect 64 pillars and lamps at a cost of £2,141. 


Edmonton.—The Board of Guardians has accepted, sub- 

ject to the approval of the Local Government: Board, the tender of 

Preece & Oo. for the supply of additional electric light 
machinery, at a cost of £1,600. 

Leyton.—The District Council is ordering feeder cables 
from the Western Electric Company and the British Insulated Wire 
Oompany. : ý 

London.—Tenders were recently invited for the wiring 
of the new palace of Cardinal Vaughan, Catholic Archbishop of West- 
minster. It із proposed shortly to light the cathedral but this is not 
included in the following list of tenders. That of Messrs. W. J. 
Fryer & Oo. was accepted. Messrs. O'Gorman and Oosans- Hardy 
are consulting engineers :— | 


CATHOLIC ARCHBISHOP’s RESIDENCE, WESTMINSTER, 8.W.—Section A, house wiring; Section B, bells; Section C, lamps. 


- 5 


j| | 
Name, Section A. Section B. 


l 
| 


ташро & Makovski 


| ! ' 
. | £2,058 Б 9 £202 29 " | 
Eastlakes, Limited. 1,236 0 0' 10100 1/94 2/98 
Middleton & Со, .. 91010 0, 166 9 0 £5615 0 
Tyler & Duncan 958 16 0 92 19 0 56 15 0 
Slater & Co. 915 0 0 12015 0 5410 6 | 
Drake & Gorham .. 878 0 0! 18815 0 61 5 0 
Glover & (o. 60910 0 9915 0 1/7 & 1/5 
F. Hodgson & (o. 68616 0 65 0 0 | £04 0 0. 23 
Donnison, Berlyn, Sillem & Co... 580 6 0 98 10 0 | 60 0 0 
A. H. Woo 687 00: 00, 6 00, 
W. J. Fryer & Co., Limited 588 0 0. 4 00 5 0 %% 


Section C. Reduction. 


&° © 
see © 
[= 2] 

«J 
gg 


Lump sum for 
A. B. & C. if 
placed 
together. 


, Cannot quote for lamps 
Not to specification. 


s 
ved jud у=, 
- 

— 


Sorte 
888888. 
28e % S 


22 
on 


eoooaceaoceo 


the supply and erection of telephones, &c., and the laying of fire 
mains, and other work at the Infirmary, East Dulwich Grove. See 
* Official Notices " this week. 


London.—July 10th. The London County Council is 
prepared to receive tenders for the supply, within three months of 
the order being given, cf aboat 70 arc standards, required in 
connection with the electrico light installation for the Victoria 
Embankment. Specification, form of tender, and other particulars 
at the engineer’s department, County Hall, Spring Gardens, S. W., 
upon payment of the sam of £1. 


Limerick.—July 4th. The Council wants tenders for 
cables, arc lamps, engines, dynamos, booster, balancer, switchboard, 
instruments and gas plant, for electric lighting. See “ Official 
Notices " to-day. ; | 

Manchester.—June 30th. The Tramways Committee 
wants tenders for the overhead equipment of three routes of tram- 
ways. See Official Notices” to-day. m 

еда ane 10t. The Electrio Lighting Oom- 

uires d laying conduits, mains, 
40 Eee ^ Official 1 Notices" June ist 


Servia.— Jane 21st. The Post and Telegraph authorities 


in Belgrade are inviting tenders until the 21st inst. for the supply of 
80 tons of silicium-bronz» wire 3 mm. diameter, 95 tons of iron wire 
4 mm. diameter, and 27,000 porcelain insulators. Particulars may be 


obtained from, and tenders are to be sent to, Die Post und Tele- 


graphen Abtheilang im Bantenministerium, Belgrade, Servia. 


Spain—June 22nd. Tenders are being invited until the 
22nd inst. by the Bpanish post and telegraph authorities in Madrid 
for the supply of 10,000 sinc cylinders for primary batteries. 
Tenders to be sent to La Direccion General de Correos y Tele- 
gratos, Madrid, whence particulars may be obtained. 


Spain.—July 7th. The Secretary of State for Foreign 
Affairs has received a despatch from Her Majesty's Ambassador at 
Madrid, stating that tenders are invited by the Spanish Government, 
to be received not later than July 7th next, for the conoession for an 
electric tramway from the Puerta de Hierro (Madrid) to Aravaco and 
Posuelo. Some particulars may be examined on application 
at 45 Commercial Department of the Foreign Office between 11 a.m. 
and 5 p.m. 


Sutton Coldfield.—June 21st. The Corporation invites 
tenders for water-tube boilers and other steam plant, pipework, three 
steam dynamos and boosters; batteries, switchboard, overhead 
traveller, mains and conduits, arc lamps and posts, and station light- 
ing. B0 "Official Notices May 18th. 


CLOSED. 


Birkenhead.—The Варсоск & Wilcox Company are to 
cerry out the steam and other piping work for the Corporation 


FORTHCOMING EVENTS. 


Wednesday, June 20th.—Oonvention of the Municipal Electrical 
У" "Association opens at Huddersfield, 


Tory; tet 
Oritical Density,” by Prof. J. Young, F. R. B. 
Batarday, June 23:1 to July Ath.— Tram d Light Railways 
' Exhibition at the Agricultural Hali, London, 
Tuesday, June 26th.—Instit*ution of Electrical Engineers conver- 
вазіопе. Reception by Prof. Perry and Mrs. Perry. 


NOTES. 


The Municipal Electrical Association.—Next Wednes- 
this Association. opsns its four days’ convention at 


da 
Huddersfield, under цай! sir of Mr. A. B. Mountain, 


the Huddersfield Council's electrical engineer. The topics 
which are covered more or lees briefly in the papers by way 
of introducing discussion, all point to a good meeting if 
only the right men are there to express their views upon 
them. We anticipate a successful meeting of borough elec- 
trical engineers and their committee men, but, as was the 
case last year, the meeting will be open to any 
and all electrical men who take an interest in 
municipal electrical works, whether as officials or as manu- 
faoturers and contractors. This feature is an excellent one, 
and oompares very favourably with what was done in the 
earlier days, when one imagined that the roll of the Associs- 
tion was more or less cloged to those who were not municipal 
officials or committee men. It does not need any additional 
emphasis from us to show that it is well for all if the mana- 
facturer can meet with his clienta for the consideration of 
matters of moment, and come into touch with him in such 
a way as is possible by the medium of the Municipal Bleo- 
trical Conventions, 


„ er eee .. as 


- - > 


EE 2 с чыз Romo 
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A Yiddish Edition.—It has been stated that the 
maximum demand system is not always plain as a 
pike staff to the English householder who has a 
pamphlet placed before him explaining its advantages 
In common English language. There is sometimes a 
suspicion that it is a sly attempt to do the public, a sort 
of wolf in sheep’s clothing affair. We can, therefore, well 
understand the confusion of the Semitic colonists of White- 
chapel when Mr, Arthur Wright and Mr. Tapper endeavour 
to explain the methods of charging adopted there. 
Not knowing how to read a word of English, the very large 
Jewish population upon whom the Whitechapel electricity 
works will depend for a great deal of their business are 
dumb-founded. Therefore, the electricity officials have 


risen to the occasion I bono publico, аша» of course, 
r 


for the success of the electricity works, and, perhaps, to 
escape a charge of being anti-semitic. They have issued an 
edition of their usual pamphlet in Yiddish, and to us it is 
quite beyond criticism. We wish every success to | 


ее TON 
POTS O чин тли IYBYIYINYRI 


* Ded m % . 
.37017у:00 771и PROD ок Wein 


and hope that their pamphlet will run through many editions ! 


The English Electric Manufacturing Company, 
Limited.—On Wednesday the directors of the English Elec- 
tric Manufacturing Company, Limited, invited the repre- 
sentatives of the Electrical Prem, and other gentlemen in- 
terested in electric traction, to inspect their works at Preston, 
and also to dinner at the Park Hotel. We have already 


alluded at some length to the propo operations of this 


company in our issue of December 8th, 1899, and we hope 
next week, and possibly in succeeding issues, to describe and 
illustrate their works, as they now exist, in a manner 
worthy of the nature of the undertaking. The works 
were formally opened yesterday (Thursday) in the 
presence of a large and distinguished gathering of 
visitors, including the Lord Provost of Edinburgh, Prof. 
Silvanus P. Thompson, Mr. Olarke, the managing 
director of the foreign de ent of the General Electric 
Company, of America, . Rice, vice-president of the 
same company, Mr. Linder, managing director of the French 
Walker Company, and many well-known engineers and tram- 
V The engines, made 
were started Mrs. Prestwich, wife of the chairmau 
of the English Electric Manufacturing Company, amidst 
great cheering. The success of the new works is assured. 


\ 


Ching Chang Chinaman !—A good deal of interest 
attaches to electrical affairs in the East just now; therefore 
it is worth quoting from the Hong Kong Daly Press that 
the Canton Electric Lighting and Fire Extinguishing Com- 
pany, Limited, has just held an j^ oig 
meeting. Among those present were Mr. Fung Wa Chuon, 
who presided, and Messrs. Lil Tze San, Tam Tez Kong, 
Li Yuk Tong, Lo Ki, Tam Wai Tong, Chan He Wan, 
Liao Fang Shu, Fung Hi, Lam Yak Ling, and Pun Tiz 
Seung. The chairman, Mr. Fung Wa Chuon, pro that 
the company be wound up voluntarily. Mr. Tam Tez Kong 
seconded, and the motion was carried unanimously. On the 


‘motion of the chairman, seconded by Mr. Lil Tze San, Mr. 


Li Yak Tong was appointed liquidator. In the absence of a 
reason for this liquidation, we are left to our own imaginings 
to ascribe a cause | 


Chair of Physies.—Convocation at Oxford on 12th inst. 


passed a statute providing that the subjects on which the 


occupant of the newly-established Wykeham Chair of Physics, 
for which the endowment, in accordance with the arrange- 
ments of the University Commission, is provided by New 
College, shall chiefly lecture, shall be electricity and mag- 
netism. The election of a professor will be proceeded with 
ав soon as possible. . 


the other 


by Messrs. Musgrave, 


Municipal Insurance.—At the Shoreditch Town Hall 
y nearly 100 delegates appointed by metropolitan 
central and local authorities attended a Conference to con- 
sider the question of municipal mutual insuranoe. . Mr. 
Joseph Оох (Shoreditch. Vestry) presided. Dr. Robinson, 
olerk to the Shoreditch Vestry, acted as secretary, and pre- 
sented returns of fire and other insurances effected by metrc- 
politan central and local authorities. . The latest returns 
showed the total amount insured against fire to be 
£11,002,855, the annual premiums £14,456, and the losses 
in five years £11,705. We read in the Times that the fol- 
lowing resolutions were passed :— 

That having regard to the large and increasing amounts now paid 
by central and local authorities in London in insuring municipal 
property, and the smali sums received in respect of losses, this Con- 
erence is of opinion that it is desirable that a system of mutual 
municipal insurance should be adopted, in order to secure for the 
ratepayers the benefits of this class of business. 

That a representative committee be appointed from the delegates 
present to formulate a scheme for the establishment of a system of 
mutual munici uranoe for London central and iccal authorities, 


and that the same be submitted at a aubsequent meeting of the 
Conference. 


Lightming.—Lightning has done a good deal of evil 
work during the past few days. The reporta of the thunder- 
storms of Monday and Tuesday show that a number of people 
have been struck dead, many buildings have been wrecked 
and others burned, and altogether the chapter of accidents 
is more serious than has happened for some time. Among 
the fatalities was the death of Major and Hon. Lieut.-Col, 
R. H. Jones, on Monday, at the Yeomanry Brigade Camp 
at Harrogate. One account suggests that the umbrella he 
carried at the time attracted the lightning. His chest and 
the upper part of his throat was slightly blackened, but 
reports are conflicting as to whether the umbrella or his 
clothes were harmed. On Tuesday morning three children 
were killed by lightning while leaving school at Arthingworth. 

In connection with this subject. we may mention that a 

paragraph is now going around among certain halfpenny 
daily papers that | 
the ErzorBICAL Ravimw states that “the lightning rod, no matter 
what pattern, or whose invention; no matter what it cost or what the 
limber-jawed dealer said of it, has no more influence over the course 
of the lightning than the colour of the paint on our houses“ 
As we have been asked if we ever said this, we think it as 
well to remark that the statement has never appeared in our 
columns. We rather think that it is extracted from a 
much longer article in the New York Electrical Review, 
and we may mention that it is not always possible to convey 
an accurate ше of an article on a subject such as 
this withont the context being given. Furthermore, we 
prefer not to accept responsibility for the recent remarks 
of our New York contemporary on this subject. 

From a note in the Daily Mail, it appears that when the 
premises of a Coventry watchmaker were struck by lightning 
the other day, all of his tools and stock of watches in the 
workshop on the top floor were magnetised, some of the larger 
tools b3ing completely spoiled. 


re cepa rh Vacant.—The directors of the London 
Exhibitions, Limited, want a chief electrical engineer at 
Earl's Court. See Official Notices” to-day. 
m zm нана ри is wanted for зеш 
epartment at Re3,600 annum ; age below 24 
а Бы * Official Notioes ” to-day. т ö 
A “chief generating assistant is wanted for the Poplar 
electricity works at £156 per annum. See “ Official Notices” 


J. й 

The Stafford tion is wanting an engineer and 
manager to take entire charge of the gas and electricity 
works at £350 per annum. Applications to be sent to the 
Town Olerk by Saturday, 16th inst. M E 

The Urban District Oouncil of Leyton wants a shift 
engineer for the electricity department at £100 to £150 
per annum. See “ Official Notioes” to-day. 


The Dublin Lighting Scheme.—The hon. sec. of the 
Trish Section of the Institution of Electrical Eogineers 


advised us that Mr. Robert Hammond was to deliver Мв 


address on the proposed Dublin electric light and power 


Scheme at the Royal Dublin Society (Council Room) 
yesterday, Thursday, 14th inst. Р 
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Obituary.—We regret to learn, from Ше"! Times of 
Wednesday, of the death of Dr. Julius Althaus, whose name 
will be familiar to most of our readers in connection with his 
work in electro-medical science. We understand that 
previous to 1860 he had been assisting Dr. Todd in the 
electrical treatment of pinra at King’s College Hospital. 
In 1866 he founded the Regert's Park Hospital for Epilepsy 
and Paralysis, with which he has been associated ever since, 
latterly as consulting physician. Among his literary works 
connected with his profession was one on “ Medical Elec- 
tricity.” The Times says that he was the acknowledged 


authority in England on the use of electricity in medical 


practice. H> was 67 years of age. 


* Working Destructions."—A correspondent draws our 
attention to the directions which accompany a certain medical 
battery, made in Germany. The directions were evidently 
made there too—for example :— 


Now, if put in the sinc-staff, you muet be careful that the sinc 
does not come deeper in the acid as it is necossary, because the acid 
will p then very quick bad, without increasing the effect of the 
apparatus. 

When the acid was used some time it will get dark; this shows 
that itis no more strorg enough to drive tbe apparatus well, the 
reforce take out the acid and clean the glats with water, afterwards 
fill up new acid, and the apparstus will go on again very well. 


Society of Engineers —Mr. A. H. Binyon brought the 
subject of Electric Traction” under the notice of members 
of this Society on agree | last. Mr. Binyon went into the 
growing importance of electric traction, giving some com- 
parative statistics of E glish and American progress. The 
method and apparatus employed for trolley lines, both in 
regard to the power station equipments and line construc- 
tion, were fully described, and the paper was made the 
more interesting by models and apparatus which were on 
exhibition. 


Change ef Address.—The Lancashire Dynamo and 
Motor Oompany, Limited, inform us that their future 
address will be Trafford Park, Manchester, only. All com- 
munications should b» addressed there. | 


The Light Railways Exhibition.—The chairman and 
members of the Tramways Committee of the Li 1 Cor- 
реро have resolved to accept an invitation from the 

hibition authorities to be present at the Agricultural Hall 
Exhibition. 


An Austrian Electrical Exhibition.—The  Electro- 
technische Verein of Vienna has decided to organise a large 
electrical ‘exhibition, to be held in Vienna from May to 
October, 1908, to celebrate its twentieth year of existence. 
The large building known as the Rotanda of the park con- 
nected therewith has already been secured as the locale of 
the exhibition. 


Fatality —A night watchman and switchboard atten- 
dant (age 17) was found dead at the Deptford station of the 
London Electric Supply tion last Saturday morning. 
There is at present considerable mystery about the affair, and 
there is uncertainty as to whether death was due to asphyzia 
or electric shock. The inquest was opened on Monday and 
adjourned. 


Paris Electric Railways.—The Paris Metropolitan 
Electric Railway inaugurated its first branch line from 
Vircennes to the Bastille on Friday last week. 


Research Fellowship.—From an “ Official Notice” in 
this issue it will be seen that a research fellowship in pure or 
applied physics (£100) is offered by Owen's College, Man- 
chester. Preference will be given to the eubject of electro- 
chemistry or electro-technics. 


Correction.—In Mr. V. Zingler's letter оп “ The Protec- 
tion of Insulated Wire," printed in last week's issue, in the 
та Шыр on p. 965, for “under so far," read “ under 

as,” | 


The Metropolitan Electric Railway.—The орт 
mental electrical railway at Earl's Oourt was visited by a 
y of members of tLe Institution of Junior Engineers on 
turday last, June 9th, st. 8 


Earl's Shipbuilding and Engineering Company, 
Limited.—We learn that the directors have called. а 
meeting of the company for Thursday next, with a view to 
voluntary winding up. They“ trust," however, that it may 
be reconstructed. 


—————— 


NEW COMPANIES REGISTERED. 


g other (Patent No. 2,044), and to carry 
on the business of engineers, fi millwrights, first mbd 
scribers (each with one share) are :— William Bow, 61 to 71, 

B reet, G w, wareh Wardlaw, Honor Oak Par 


Зоб; q cation, 100 shares; remuneration, £100 per ansam 
each (£150 per annum for the chairman). Registered office, 150, 
H~pe Beet, Glasgow. 


Н. & H. Accumulator, Limited (66,112).—This 
company was registered on May 31st, with a capital of £10,000 in £1 
shares, to adopt an agreement with Oharies Bright & Oo., Limited, 
and to manufacture and deal in storage and other motors, 
locomotives and all kinds of fittings, a tus and appliances 
connected with the generation or use of < The fint mb- 
toribers are: —P. G. Judge, 38, Beecroft Road, Brockley, 


9 shares; J. F. Moreno, 20, ple a 
mav, 2 shares ; F. Abel, 37, Sydner Road, N., clerk, 1 
B. ©. Lewis, 26, Vica secretary, 1 


: 

| 

E 

j 
dir 
5 

1 
ДП 
JAJ 
pur 
ssh 


appoint the first; qualification, £10; remuneration as fixed by the 
company. | 


Metor Wheels, Limited (66,092).—This company was 
registered on May 30th, жере hid кош кен шш 
facture and deal in steam, oil, cal and other motors, motor 


are :— H. O. 36, Green : [] Hackney, пмалв- 
facturer; A. О. Pendry, 40, Holborn Viaduct, B.O., clerk; T. T. 
Bradbury, 40, Holborn Viaduct, B. O., secretary; J. Likeman, 
Holborn Viaduct, E O., salesman; J. A. Gladwin, 40, Holborn 
Viaduct, E. O., gentleman; O. Osborne Bensbury, S1 aee Wat- 
f secretary ; and J. T. Smith, 5, Denbigh Street, B.W., engineer. 
R without articles of asscciation. 


Brianne Electric Lamp Company, Limited (66,139). 

—ТЬів company was on June 6th, with a capital of 

in £1 shares, to adopt an agreement with M. Hill, and 

the business of manufacturers of t electric and other lampe, aad 

their ap accessories apparatas The first subscribes 

8 th one мг) are:—W. TA 51, Mat enia Road, 
` ws Brunswick Brunswick 

О. O. Willson, Ооп 

B. Napier, 59, Lydhunt Avenue, B А 

number of directors is not to be less than three пог more than 


The first are J. В. Whyte, М. Kilner and W. Townsend ; qualification, 
£100; remuneration not less than £100 each per annum. 


to carry on 


Piace, Gateshead, e 3 
Terrace, Gateshead, painter; J. B. Mennie, 27, Warrington Бом, 
Newoastle- on- watchmaker; В. C. Twibell, 100, Prince Oot 
sort Road, Gateshead, hotel manager ; and William Brown, 61, Olare- 
mont South Avenue, Gateshead, blacksmith. The number d 


directo 
are John B. Mennie, Thomas Ro 
(managing director, with £180 per annum). 


` 
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OITY NOTES. 


The British Electric Traction Company, Limited. 


кы directors report to bo — Ld ag coe сша E the 
urth ordinary general at Donington House, 
Norfolk Street, Strand, W. O., on Monday, June 18th, reads as 
follows :— 

“The directors beg to submit their report and statements of accounts 

for the 15 months ended March 31st, 1900. 

“ Profit and Loss Account.—The profits, including 285,451 13s. 8d. 
ht forward from last IU (bat wi у линен taking into account the 
ишь £160,529 15s. 3 in respect of new share and 

кеше, cm єт} to 215912 122 x "d after grec е 

3 expenses charges rovenue, 
ias, uou еше in connection with schemes not proceeded with 
written off, and interest on debenture stock, there remains a net 
колко giten £130,174 160. 24., which the directess propose should be 


applied aa follows :— 
Reduction of goodwill account . - oo T . 25,000 0 0 
Addition to reserve . е ee ee „ 20,000 0 0 
Reduction of furniture account . se 469 1 9 


scrapes shares for the 15 months ended March 
1900, on account of оов interim dividends have been 
Ben to February 15th, 1900 . 29,051 18 9 
Div d at the rate of 8 per cent. per annum on the 
rdinary shares for the 15 months ended March 81st, 
1900, on on aoount of which an interim dividend at the 
rate of 6 per cent. per annum, has been paid for the 


pividend at the rate of 6 =F cent. per annum, ‘on pre- 
ist, 


nine months ended mber 80th, 1 leaving a 

balance dividend payable of 118. per share, Nos. 1— 

80,000, and 8s. 74d. per share, Nos. 60,001—75,000 .. 87,969 16 10 
Carried forward to next account ec ee T . 48,7839 18 10 


£190,174 16 2 2 


“Capital Account.—Bincoe December 31st, 1898, the direstors have 
issued 40,000 6 per cent. cumulative preference shares of £10 each at 
£19 per share, and 15,000 ordinary shares of £10 each have been 
allotted to the shareholders at £15 per share. There bas also been 


сесси venei з Еротус 2480 120 16 54, 
amou 8. 
and the whole of has been reserve. The sub- 


£450,000 in ordinary shares of £10 each; 
600,000 in 6 per cent. cumulative preference shares of £10 each ; 
860,000 5 per cent. perpetual debenture stock. 


41,900,000 ` 
Ol the authorised share cap 84 10,00 is at present unissusd 15,000 


to 
aethorised share capital of the company will then be issued, and the 
directors recommend that powers be taken to increase the nominal 
"n gd by the creation of 80,000 shares of £10 each : 
and notice is given herewith of an extraordinary general meeting of 
the shareholders to consider, and, if deemed advisable, to pass, the 
necessary resolution. 
“ un Rd and Undertakings —The total amount expended under 

this head, after deducting the costs of undertakings transferred, 
and after writing off expenses incurred in respect of schemes not 
proceeded with, but including a proportion of general expenses, is 
£543,246 12s. 41, made up as follows :— 

Expendi а fit on works and un for 
e of otber « companies. . 5 ы 19 


Expenditure on works an undertakings owned, leased о 
controlled by the B.E.T. Company, and for general 


Expenditure on negotiations, &o., in connection with new 
schemes in course of development, and on Acts of 
Parliament, provisional orders, light railway orders, 
and other rights and powers in course of promotion. 982,077 17 Б 


284,019 15 8 


| £548,946 19 4 
" Ingestments—The total ture under this head, after 
ee sol or written off, is 2950.280 Os. 1d., 
and is made up as follows :— 
National Wa, PPR (48,000) 610 0 0 
Parliamentary and other deposits in n a 
(obst 0 ee ee 81,668 11 6 
Loans апд advances to others. . 60,088 7 9 
Mortgages and debenture stocks of associated and 
eom panies (cost) 76,611 17 10 
associated and other companies (incl 
494,910 ш Mie BU И . Limi 
(cost) | Се . . 791,180 0 4 
£950,280 0 1 


N.B,—There are certain contingens ые in respect of some of these 


ica pales hres Hane ТИЛИННИН 
the desire expressed by officers of the company and of the associated 
companies that a superannuation fand should be established, and a 
Proposal will be made to the meeting that a sum of £25 should be 
subscribed by the compan Mar ш каро» of each official now in the 
employ of a company who elects to become a subscriber to the 
to tha fu that the company should make certain annual contributions 


“ Directors and Auditor.—Mr. Charles B. Drummond bas been 
Appointed a director of the company. The directors who retire this 


, for 
election. Mr. Fred. W. — O. A., retires, and. his fires, Mesiti. 
Fred. W. риш ао; Vna braun pA б се dista 

engthy appendix ulated repost, 
JFF теп 
parts of the country. 


will ba held the conclusion 
of he ordinary m TCT 
resolutions: 


(1) That the capital of the company be ino огевзеа from £1,200,000 divided into 
120,000 shares of £10 each, to £9,000,000 divided NN shares of £10 eson, 
by the creation of 80,000 new shares of £10 сЕ апа the following provi 

shall a ply to such new ca ital, namely :— 

1 г [S of the new shares be called preference shares, and 40,000 


(b) 2 thon new preference shares be entitled to a cumulative erential 
dividend at such rate not exceeding 6 per едк рег annum, as the board of 


) That the posed Barnsley and District Light Railways (Extensions) 
Onder a draft o тоого has been submitted to the meeting, be and the same is 
hereby a approved, "subject to all such additions, alterations, and variations as the 
реци way Commissioners ог the Board of Trade may think fit to make or 


IK X “That Ae р а пиш and District Light Railways Order, a draft of 

u submitted to the meeting, be and the same is hereb epproved, 

Sper te to i^ Teach additio alterations and variations as the ie d аптау 

Commissioners or the Board of Trade may think fit to make or sanctio 
(4) That the proposed Jarrow and South Shields Light Railways ONE 

draft of which been submitted to the meeting, be and the same is hereby 

approved, subject to all such additions, alterations and variations as the Light 

way Commissioners or the Board of Trade may think fit to make or sanc- 


(5) That the Kingston, Surbiton and District Light Railways (Exten- 
sion) Order, a ralo of which has been submitted to the meeting, be and tho 
same is hereb approved, » subject to all such additions, alterations and varia-. 
tions as the L Lig ay саша or the Board of Trade may think 

to ө or sanction th 

(6) That the pro Sheerness and District Light Railway Order, & draft of 
which has been submitted to sne mosting: Do and o same is hereby oved, 
subject to all such additions, alterations and ane as the Light way 
Commissioners or the Board of Trade may think fit to make or sanction 

ere 


Isle of Man Tramways Company. 


Tus Financial Fimes Douglas correspondent on 6th inst. 
said that a deadlock had occurred in the proceedings of the committee 
of investigation into the affairs of the Isle of Man Tramways and 


be called in, it being considered necessary that they should take 
action. The minute cf the resolution was amended to meet the views 
of the proposer. A long discussion ensued as to the course to be 
recommended to the shareholders throughout which the course 
advocated by the directors was opposed by several members of the 
committee, N finally quitted the meeting without the resolution 
being adop 


City and South Lendon Railway Company. 


A mawrina of this company was held on Tuesday at the offices, at 

which 1 further powers to bs conferred ial mn the 
Baker Street and Water мас tue Bi antes 

С the . 

at the one end and to the 

At the latter place the Baker 

Street line would connect with the line of this company—not physi- 

would remain separate—but by means of a path- 


| 
А 
Н 
n 


The Electric and General Investment Company, 
Limited.— The directors have decided to recommend the payment 
of the following dividends, &., for the year ended May 31st, 1900: — 
Ordinary Shares.—A dividend of 5s. per share, of which 2s. per share 
was F 3s. per share to be 


1900, 5 bona of сораг IAS; как A pre- 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee bas appointed a special settling day ae under:—W 
Jane 27th, P Nornst Electric ht, Limited— 180,000 vendors’ 
ordinary shares of £1 each, f d, e visting КА ы 
vendors’ 7 per cent. non-cum vo preference shares of £1 each 
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fally paid, Nos. 115,001 to 140,000; and has also ordered the under- 
menti securities to be quoted in the Official. List :—British 
Insulated Wire Company, Limited—Farther issue of 12,500 6 per 
cent. cumulative preference shares of £5 each, fully paid, Nos. 27,501 
to 40,000. 


Prospectuses.—A prospectus of the Scottish “ Electrical 
Lumisc paon Company, Limited (£10,000 in £1 shares), was last 
week published in the Glasgow papers inviting subscriptions for 6,000 
shares. The list closed on 7th inst, 

The list closes to-morrow, Friday, in an issue of £150,000 33 per 
cent. debenture stock in Bt. James's and Pall Mall Electric Light 
Company, Limited, tbis being capital required under the company's 
1899 Aot for the purchase of site at Oarnaby Street, erections of new 
buildings, and the provision of additional plant and macbinery. 


Sussmann Electric Miners’ Lamp Company, Limited. 
—The report for 1899, to be submitted to the meeting to be held in 
London on 18th inst., states that the balance at debit of profit and 
loss is £3,827. The directors state it is evident that either further 
capital must be found, or that the company must suspend operations 
and go into liquidation, and they helieve, in view of the wor accom- 
plished, that an issue of debentures to the extent of £5,000, for which 
they will ask authorisation, is warranted. 


Personal.—It is announoed that Mr. C. H. Reynolds, 
O. L. E., late Director-General of Telegraphs to the India Government, 
has joined the Board of the Consolidated Telephone Construction and 
Manufacturing Company, Limited, the Anglo- Portuguese Telephone 
Company, Limited, and the Edison Gower-Bell Telephone Company 
of Europe, Limited. 


Chilian Electric Tramway and Light Company.— 
The o g meeting will be held at Bishopsgate House, 
No. 55 and 56, Bishopsgate, B. O., on the 21st inst, at 2.30 p.m. 
The transfer books will bs closed from the 18th to the 23rd inst., 
inclusive. l | 


Mexico Eleetric Tramways.—The ordinary general 
meeting will be held at Winchester House, Old Broad Street, E. O., on 
the 20th inet. The transfer books will be closed from the 18th to the 
23rd inst., inclusive. 


Chelsea Electricity Sapply Company.—The transfer 
books of the preference and ordinary n 
be closed from the 13th to the 30th inst. inclusive. 


Bank Rate.—The Bank rate was yesterday reduced to 
3 percent. _ 


* 


TRAFFIO RECEIPTS. 


Bisokpool and Fleetwood Tramrosd Company.—The receipts for the week 
June 9th, 1900, were £1,883 188, f receipts for oo 
period: 1899, £640 158, Od.; aggregate for half-year to date, 47,728 11s, 84, 

The Bristel Tramways and Carriage Company. receipte for the 


Limited.—The 
week ending June 8 1900, were 44.708 4& 84; corresponding . 


th 2 
period, 1999, 48,159 103, 24.; increase, 41,548 148, 1d. 
Tros mwa 


e Dover Corporation mways. receipts for the week ending 
June 9th, 1900, were £270 4s, 94, ; June ir ei £182 16s, 54, : 


increase, £87 7s. 94. Total гесе! to date, , 48,857 18€ wit 
cy vw Cs шы ae e a, i 
о ореп, ; iles run i 
Number of oars, 1900, 11; 1899, 11. i V UNE 
The Dublin United Tramways Company.—The for the week ending 
+ June 8th, 1900, were as follows:—D, horse cars 
817 8.. 4d.: ditto, electric cars, ATE Os. IId.; D. 8. D, Oo., сее Cars, 


D. В. D. Oo., electric cars, £1,095 5s. Sd. ; toral, £4,705 162 10d.; increase 
£902 4s, 04. Aggregate to date, £94,581 188. 2d. : aggregate to date lasi 


$e, £13,688 15s. 54, The worked 

borses, as прога O врие А 
corresponding period year, 

ys. — The гесе! for the week ending 

Rone llth, 1899, 4626; 


e, $7,123; ditto. 1809, £4,918; 
7g of cars, 1900, 98; 1899, 14. Miles of track open, 
9 Г] E 


Overhead Rallway Com y.—The receipis for the week ending 
| 145 Oth, 1900, amounted to 21781 corresponding week year, 
1.469: increase, #812. Total traffics from January Ist to date, 


£32,790; corresponding period 1899, £81,796; increase, £995. Miles open, 
6 57 chains. 


The South Staffordshire — Company.—The receipts for the week 
ending June 8th, 1900, were £1,225 108. 1 . June 9th, 1899, 2644 148, 1d. 
Aggregate receipts for 28 weeks, 415,560 18s. 10d.; last year, £14,529 16s, 2d. 


STOCKS AND SHARES. 
| Wednesday Evening, 
Brock Exchange markets have not been very active during 
the last woek. The business which seemed likely to spring up 
with the end of the war has still to make its appearance. From 
South Africa the news is not sufficiently encouraging at present to 
warrant a full return of public confidence to the investment markets, 
and the Far Eastern horizon is seriously clouded. The quiet hint 
given by the Bank of England to the various municipai bodies which 


shares and debenture stock will 


have been for some time past on the look ont for a favourable chance 
of raising money has been eagerly accepted, and the haste with which 
some of the Corporations have acted upon the hint by bringing ont 
new loans bas checked to a slight extent the ease of the Money 
Marxet. So that, although the Bank rate stands at an eminently 
businesslike level, the investing public is preferring to withhold its 
money from Stock Exchange markets until the prospect of chesp 
money becomes more settled. Ж. 

There is no doubt that the new issue cf £150,000 81 per cest. 
Debenture stock now being advertised by the St. James's and Рай 
Mall Company—the coming of which we announced last week 
will be fally subscribed for. It is an attractive investment, and 
conticering how bare the supply market із of gilt-edged stocks, the 
price of issue makes the new emission look very tempting. How 
few debenture stocks there are, and the rate they return to sa 
investor, can be shown at aglance :— 


Company. Rate of interest- Price. Yield. 

Brush -.. 4 112 #4 0 4 
Chelsea . T 4 110 413 
City of London А " sod 5 137 818 9 
County of London. su Ks 119 $01 
Edmondson's.. ВЕ s 4 108 1 7 6 
London Electric 4: 101 819 3 
Mewopoliten i 115 317 6 
o. 98 81l s 


City of Londons are a weak market, partly on account of tbe com- 
petition which is now во near it in the City. The Oharing Cross sad 
Strand has now registered its baby at Somerset House, the name 
given to it being the Charing Oross and City Electric Company, 


. which will have a capital of £300,000 in 60,000 shares of £5 each. 


Five directors of the bantling are on the board of the parent under- 


In connection with this new concern а courteous correspondent 
gently chides us for having stated on various occasions that the price 
of the parent company's shares is lower than they probably would be 
were it not for the “uncertain outlook" ahead. He contends, quite 
naturally, that as the Obaring Cross and Strand Company will work 
independently of the newcomer, the quotation for its shares cannct 
be influenced thereby. Oar answer is simply this—that we obtain 
the information given every week in this colamn by oarefally 
inquiring of the jobbers in the S‘ock Exchange the reasons for the 
fluctuations recorded in our price lists. And we have found that the 
mere ‘uncertainty as to how and when the new company— which 
everyone knew was to be formed in obedience with Board of Trade 
requirements—would be launched, was one of the most active factors 
in the situation, and that it certainly was helping to depress the price 
of Charing Oross shares. There are dczons of anomalies to be found 
in every market of the Stock Exchange just as inexplicable as that to 
which our friendly reader has called our attention. 

Westminster new shares are being actively dealt in, and the price 
is now 58 premium. The demand made by Somerset House that all 
the renunciation letters shall be filled up with the full names of the 
purchaser is being tacitly ignored, as it well deserved to be. 

Excellent reading is provided by the British Electric Traction 
report issued the other day. The dividend is to be mad» up to 8 per 
dent. for the 15 months ending March 318+, 1900, the reserve fund 
stands at £209,000, and the company has interest in no less than 57 
electric traction enterprises. The ordinary shares at the present 
price yield a purchaser 5 per cent. on the money invested, but in cer 
opinion, the Preference are likely to advance in price sooner tkan 
the Ordinary. Paying 4j per cent. to the buyer, there is every likeli- 
hood that the price will rise to 16, as it did а year ago. 

A Bootch company has lately been registered under the ambitious 
title of the British Electric Plant Company, Limited. It has s 
capital of £100,000, and its objects are those of electrical and general 
engineers. Bo far we have been unable to discover any Stock Exchange 
firm which has been approached with the business. 

The telegraph market is inclined to be what brokers call “ droopy.” 
Anglo-Amorican issues are out of all favour, but there is still a weak 
bull acoount existent in Anglo-American. With the Americas 
railway market depressed by reports of crop troubles and Berlis 
failures, it can hardly be expected that the American telegraph 
companies will do much more than maintain their last year's figures 
The Eastern securities are hard, but no business is doing in them. 
There have been emall sales of Wostern Telegraph shares, and the 
dealers are extremely disinclined to bid anything over the bottom 
price for them. 

The ill-fated Sassman Electric Miners’ Lamp Company reporta that 
its balance to the bad is now £3,827, and the directors say that 
either fresh capital must be raised or the company must go inte 
liquidation. There bas been no market for the shares for months, and 
to us it seems that the liquidation course would be the better ono fer 
the shareholders to adopt. TED 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


* Subject to Founder’s Shares. 
Unless otherwise stated all shares are fully рем, 


Dividends marked 3 ave fer а уем consisting of Ao iaioe рел of ome ponn and the the бий pasé 


„31 Brohange, 


Present Е = Closing Closing daring 
Issue, 3 | а June öch. ; June 18th. Tones 18th. 
: 1900, 
110,900 African Direct Debs. eee 100 —104 100 —104 eee ull 
,000 | Amason Telegraph 6 Bebe . Nos. 1 to 1,350 Red. бз 85 — 90 85 — 90 - «vi 
876,520 эш тини о egraph ... ea P ids soi — 6 61 — 64 a bus 
8,062,240 6 % Pref. „ө - oes 1146—1184 114 —115 11 114} 
8,062,240 do. Deferred... TI ТТ ese 181— 14 18 = 184 18 184 
44,000 СЫН Nos. 1 to 44,000 » eee eee eee eee 24— 21— 84 PED eee 
10,000,000 mh 165 —175 165 —175 is T" 
16,000 Oube Telegraph TIT eee oon өө өөө eee 10 7 7 — 8 64— 73 7 mee 
15000 Do. 10 % Fret. ies wa „„ о ЛОО 18—17 lei- 16} | 168 | 164 
Direct Spanish Telegra oe eee eo eee — — 6 eee ees 
6,000 Do. do. E 10 Oum. Pref. eee 060 5 10 9 — 10 9 — 10 oe ee 
80,000 |. Do. do. 4$ Debs. TT] 999 ТҮ) oe 101—105 101 —10695 eee TI) 
60,7101 Direct United States Cable - oe 114— 114— 12 114 | 114 
120,000 | Direct West India Cable, 4j yy, Beg. Deb. sis SET a 100 —108 100 —108 ies ose 
4,000,000 Bastern Telegraph, "t aui eso. ө» S 150 —153 |160 —165 152 | 160 
1,795,000 Do. Stock eee eee 97 —100 97 —100 98 eee 
1,482, Do. ^ Mort Deb. Stock Red. eos woe [боо é 111 —116 [111 —116 1141... 
250, Eastern Extension, Australasia, and China Telegraph ... | 10 | 7 144— 142 141— 142 154 148 
Do. 5 V (Aus. Gov. d 1900, red. ann. m 
6, UU 1—1 ‚040 8,976—4,826 100 b * 100 108 109 —108 06е ИІ) 
26,600] ^ Do. do. Bearer, 1 тев: 080-8078 4,827—6,400 | 100 100 —108 100 —108 з 
820,000 Do. oP bases ‚ Btock eo. [Stock 112 —117  |112 —117 - 
00,0001 Eastern and Bonth African Telegraph, denm, 100 —108 |100 —108 i 
300,000 » € . Mt. Debs. айпа Bub. 1 " 100 —10895 |1CO —10825 € eee 
180,297 Globe Tioga and Trust gen ) mes 4 111— ug 11 f- 1i 116 18 
180,043 Do. 6%, Pre. se 6 16 — 15} 15 — 15j | 15à| 15 
150,000 Greet Northern Те ned Gable GE 12 i TIT 10 82 — 84 82 — 84 ves s 
86,300 {= се нашы Cable, чо а io 1,300, Bed ó 3 100 100 —103 100 1s |... 
17,000 Nuropean Telegraph 5 10 63 — 67 88 — 57 | 55 | 
100,0 UU London Platino-Brasilian ушш ше, Be eot eee 6 106 —108 105 —108 eee eee 
72,680 Montevideo Telephone, миш 08. RT to 72,080 TI) i E 4 TT eee 
400 000 N iu 400 E Ф Pref., Nos. 1 to 86,499 : 5 A p coe 
15,000 6 Cam. lst Pref. eee [TT] eee 6 18 — 16 18 — 15 184 ee 
15,000 Do. 6 Y Oum. 2nd Pref. ... 6 12 — 14 | 12 — 14 m - 
,000 Do. 5 V Non-cum. 8rd Pref., 1 to 350,000 5 5— 5i 5 — 5 sae ia 
3,000,000: 84 X, Deb. Stock Red. 83 98 — 101 |98—101 | 98 | | 
171,504 Oriental and Hiec., Nos. 1 to 171,504, D b H— 14| H— I| 41 18 
100, 000 Pacifico and Huropean Tel., € % Guar. Debs., 1 v1 & 102 —106 102 —106 — wee 
11,889 Reuter’s eee eee oe eee өө eee б 74 — ei 71— 6i 835 D 
8,881 Submarine Oables Trust TII eoe eee eet eee ° 134 —129 124 —129 fee ee 
58,000 | United River Plate 3 8 5 — 6 8 ‘5 
16,639 Do. do. 5 Ф Qum. Pret. Nos. 1-—16,689 eo 52 5 9 00 
179,947 Do. do. Debs. TT] eec . eee 108 —106 108 —106 0 000 
200,0 0О West African TT TI 00е eee 97 —100 97 —100 eee T 
80,008 | West Coast of ов. 1—80,000 and 58,001—658,008 ee - 1 1— 1 ves ove 
150,000 Do. do. 4% Debs., 1—1,500 hak Рт Sub. Tel. eot 100 —108 100 —108 [II] өөө 
889,781 | Western and B t3 Stock Red. ... - 102 —105 102 —106 - eee 
U Western 9 Itd., Nos. 1—207,980 eee eee eee 7 % 14$— 164 144— 15 14H 14} 
16,000 Do. 5% = series, 1900  ... T 106 —108 105 —108 iss - 
86,831 | Wess Indis and 2 9— ха $- # |... 
94,005 Do. do. do. 6 % Cum. Ist Pret, - 6 61— 74хај 6h— 7 Bd | .. 
4,009 Do, do. do. 0 Oum. find 6 6 = 7 x 6 — 7 rm [III 
80,000 Do, do. do. 6% » Хов. 1 to 1,800 5 104 —107 |104 —107 106 өө 
ELECTRICITY SUPPLY COMPANIES. 
19,061 | Brompton & Kensington Mleo. 14. Sup., Ord., 101 to 19,761 ũ `5|4%|6%|6%| 7— 8 7 8 |... |. 
ED C dd do. RU V Oum. eee р 0 8 N 9% 8.— ER 106 "95 um 
л Oharing TOSS Strand Hilectricity eve eee : = = i T 
84,000 Ohelsen Hleoiricity 8 pply, Ord. ке * = 5 в“ 6% 6% m A 71 MN Дн 
u ә U eee T — eee eos 
150,000 Do ta о %, Deb. Stock Red. ‚ [Stock] а | дов і пю—и2 | 2108 rio 
60,000 | City of London Electric Lighting, Ord. P er р рай е 10 10 6 $ 4% 93 — 10 9 — 10 91 
40,000 Do. : Cum. Pref., 1 to 40 10 6 6 eee 124 — 183 = 184 12 i eos 
400,000 Do. Deb. Stock, € мап ) all L paid * | б - ..'|124 —129 124 —129 ve - 
40,000 ae phe ek 10 nil | 4%} 91— 103 9 — 10 ee » 
20,000 do. - э 40,001 —601000 10 6 6 . | 114— 123 | 11j— 1 $e ees 
300,000 Do. 4% Deb. Stock, Prov. Coria (апы db RW... . 110—118 110—118 1122 .. 
26,100 тшшн Bleo. 8 ., Ord. Shares -= 515% ? * se 44— 5 4 4}? 
75,000 44 95 1st Mort. Deb. Btook % | 100 | ... .. |101 —104 |101 —104 sus T 
110,000 London Bleotric supply C Limi 8 —3 1— H | 1 
49,840 Do. do. 65 ры 5 6% %% |... 
85.000 . киыры ici E 08,000 Db. took Bå. i. e eq 86 % % e 1161— 144 14 
000 M tan a › to 03, 5 — 14 — 14 14 
230,0007 iet M Debentare Bock | * 114 —117 1113 —116 ч РИ 
220,000 85 Mort. Deb. aan es ITI] 97 — 99 97 == 99 oe 
6,452 Notting Hill Electric ting soo eee EJ СА 154 — 101 1 — 1 TT) 
40,000 St. James's and Pall Mall Electric Light, Aur eek 4 ч 144— 154 | 144—1 15 . 
30,000 Do. do. 7 95 Pref., ‘20,081 to 40,080 — 2l 8$— see Sina 
13,000 | Smithfield Market Elect. Supply, Ord.  ... - 2 — 2 — 2 s ia 
' 88.600 South Do. B е. apply, 4 Deb. TT) eee Ue m — 96 532 — p^ TI ec 
London lectricity eee — 8 4 eee 
__ 79,900 | Westminster Electric Supply, Ord., 101 to 80,000... | 5 18 K 13 & 18 % | 134— 144 13 — 14 | 183 | 18 


Warrens, үсе belog vend 00 capital 
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Present bon — Dividends for UU 
Issue. NAMB, Bhare, the last three years, uns 
1897, | 1898. 
65,000 | Aluminium shares, Nos. 1—65,000 ... ie yan 1130 Si 20 Sl ы 22— 81 
90,000 Do. 4% lst Mort. Deb. Stock Red. v^ Stock ... es | cee | 99 —101 
80,000 | British Electtic Traction bs ie an | Д " 695 .. |1 4—16 
52,000 Do. do. 6 Cum. Pref. oc LAMP ж б» | „ | 12 — 18 
200,00C Do. do. 5 &% Perpetual Debenture Stock ... Stock e E |124 —127 
85, 0001 {British Electric Works Co., Ord. £1 shares, 50,001—185, 000 ies өөө | eee — 1 | 
50,000 t Do. > 6 95 Cum. Pref., 1—50, 000 . jas: eer a й t- uH 
БОО Do. do. 44 95 1st Mort. Deb. ... | 100 K 99 —101 
40,000 | British Insulated Wire Ord., TA 1 to 40, 000 Р 15 5% 15 5 20 EE ll — 2 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27,500 < 
90,000 Brush Eleol. Enging., Ord., 1 to 90,000  ... I 
90,000 Do. do. Bon оша. a Pref., 1 to 90,000 |. ч - Кж. 
125,0001 Do. do. eb. Stock ae 11 € 
50,000 Do. do. 4 nd d Deb, баа Bai... Stock ‘ea 
20,000 Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 124%, 15 5% 15 % 1 эг м LEE. 
20,000 Do. do. 5 % Cum. Pref. ET au E. 
90,000 Do. do. 43 % 1st Mort. Deb. Stock Red. |Btock| ... | .. n. 
213,533 | Central London Railway, Ord. Shares өө PS, Nay is x P wu 2 Р 
61,033 Do. do. Pref. hal.sheres ees een 5 eee een 
71,447 Do. do. Def. do. iii жә 6 Bl da eos у 
855,000 | City and South London Bailway  .. Stock 14%) 2% 
87,500 | Do. do. Ord. shares, Nos. 22, 501 to 60, 000 . e. | 10 oe T 
82,098 N & Oo., Nos. 1 to 82,098  ... 8| э 6% 
100,000 Do. 5% Ist Mort. Reg. Debs., 1 to 900 of 
4 £100, and 901 to 11,000 of £50 Red. isi " e 
199,261 | Edison & Swan Utd, El. Lgt., "AT shares, £3 pd. 1 to 99,261 5 6 6 
17,189 Do. do. do. „A“ Shares, 01—017,189 5 6 6 
844,023 Do. do. do. 4 95 Deb. Stock Rede. | 100 | ... вё 
112,100 | Electric Oonstruction, 1 to 112,100 ... T 2| 6 6 .. | 2— 2) 4— 7 
25,000 Do. do. 7 95 Cum. Pref., 1 to 25,000 SPA 2] 7 7 m 
140,800 Do. do. 49% Perp. lst Mort. Deb. Stock .. Stock ... vee . 
9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ac} 20:1 Y 7 
80,000 | Henley's (W. T.) Telegraph Works, Ord. ... ee -— 5 | 12 14 
80,000 Do. о. до. 44 % Pref. eee 5 7 7 see 
50,000 Do. do. 44 Mort. Deb. Stock.. Stock dà iia š 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works «1 30130 IO Sh a 
800,000 Do. do. do. 7 Ist Mort. Debs. | 100 | ... |. ... ove 
87,500 ер Overhead Railway, Ord. өө wt) 40] BE 81 
10,000 do. Pref., £10 paid 560 * | 10| б 5 
87,850 жы Construction and Maintenance TT av] AS 115 15 I 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 "UP UNT 102 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 kas 81 8 L4 12 * 114— 124 
20,000 Do. do. 5% Cm. Prf. Nos. 1 to 20,000 ... BF os 54— L. 
540, 000 Waterloo and City * Ord. Btock  ... - (is 1.200 |. às 8 [4 8 * 100 108. 100 


t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are 
LATEST PROCURABLE F OF SECURITIES NOT OFFICIALLY QUOTED. 


*B 5 Electric Supply, Ordinary #5 (full A ig ier n and htsbridge Electric Lighting, Ordinary Shares £5 (fully 
Brom е ene й t£ 108—106. ; let f Cumulative 6 ?/, £5 (fully —%. 
nal Eleetrie Free Wit 6 paid. fi wp, bentar E 101—104. Dividend, 190, poe Ат. — 7 d = 


0 Ele and] H ectric (£10 1 
€ EC. Pref, (£1 Orda 18-18) ORAT es 
* From Birmingham Bhare List. Bank rate of discount 33 per cent. (May 24th, 1900). 
MARKET QUOTATIONS, Wednesday, Juno 190. — ode ! 


CHEMICALS, &o. This week. Last week. | Ino, or Deo. METALS, &o. (continued). [This v 


ж Nelo se „„ per owt. 2 4 "m g Copper nes per ton 
a ee ee ee per owt. ee g " өө per ton b 
a ^ өө es per owt. 2 92 / $5 6 » (Blectrotytie, Bars .. рег ton 
"Ae Buiphurio „% a “er DUE WA 5 5/8 in © n Sheets.. per ton | 
a per owt, 89/- 89/- в [T] n Rod . per ton 
а Ammonia, Muriai (егу :: .. рег ton £84 £84 вс.» и H. O. wire рег lb. | | 
" ee „ рег ton £81 £81 f Ebonite Rod ee ee ee per Ib. | 
а Bleaching powder ee ee per ton 47 #1 f " Bheet .. . ee per Ib. 
a Bisulphide of на ee ee per ton £15 £15 90 n German Silver Wire  .. per Ib. | 
а I A T .. рег ton #11 £17 ве h Gutta-percha, fine „ per Ib. | 
a Benzol „ , ce оос өө Per gal. Б " 58 India- rubber, fine „ Per Ib. í 
a " ee .» per gal. b 5/6 ié Iron, Charcoal Sheets .. porton I 
à Copier Buiphaie.. „„ per ton £26 £26 jó í „ Pig (Cleveland warrants) per ton | | 
а Ni es ee per ton £25 £25 d» f n er e | 
a „ WhiteBugar .. . per ton 481 £81 5 í % Sorap, . per ton | 
а ee т LI se , * y P | 
s a, Bolvent (90 % ai * a g Lead, English Ingot .. ee per don | 
* per gal. 5/6 5/6 ee f n " Bheet ee .. per ton і 
а Potash, ichromate In casks.. per lb. 4d. 4d, * m Manganin Wire No. 28.. Bj. per i 
a " Oaustio % ee per ton £24 424 oe g Mercury .. .. .. «+ per bottle) 
a Bisulphate — .. .. per ton £85 £85 4 а Mica (in original cases), small рег Ib, |. 
а Shellac . . per ow. 68] 68, dn # е „ „ medium Per Ib. 
a Sulphate of "Magnesia . .. per ton £4 10 £4 10 25 d s a large per Ib. 
a Bulphur, Sublimed Flowers .. per ton £6 £6 ө» p Phosphor Bronze, pain per Ib, | 
а » Recovered .. .. per ton £5 10 £5 10 о p rolled bars & per Ib. 
"n Lum мо? .* ee ee per ton £65 £6 ee р "n rd str’p & sheet per Ib, 43 
a Bolt Comet white 70 /) ee per ton £10 15 £10 15 ee Platinum * * .. ра тае 
8 wu ee és .. per ton. £8 £8 өө 1 ee „per 
а „ Bichromate, casks . per lb. 814. 814, НУ Steel, Magnet, aco’d’g to deso'p'n p. ton 
METALS, &o. ote ne piae. 
Aluminium Wire, in ton lots.. per ton £221 £994 T g Tin, block s» se % se ии 
Sheet, in ton lots.. — £191 £191 - Д „ foil + os per 
p Babbitt’s metal ingots 280 to £150 | £80 to 4150 wire Nos. 1 4016 .. per 
c Brass (rolled me metal r) vce eg P White Anti - friction ҮМ" 
Tube (brazed es per lb, 1 103d, “ White brand . per 
б ш (solid MEE per lb. 9d. * Š і Yarns, 101b, bundles pr lb. 
с Wire, b basis ee ee per Ib. d. ke ee j " lea. ' 
c Copper Tubes (brazed) .. .. Per lb. 113d, 1134. ee ; a Hemp, 8 ply 10 Ibs. per 
' 2. » (solid drawn) . per lb. 11 11 vs 1 и " 10 Ibs, 
Copper Bars (best selected) .. per ton | £84 £84 | ёа | TUA —.— (Vielle Montagne bad.) 
Qvotations supplied Quotations : uppl 
a Messrs. G. Boor & Oo. 3 Gutta-Percha, and dorr 
b Aluminium Company, Ltd, Works Company, Ltd, 
в Messrs. Thos. Bolton & Bons. Messrs, James & Shakrpeare, 
d Mes. F. W å Bons А Messrs, Jackson A ТШ, 
„ Messrs. F Smith & Co, 6 Mousrs. Bo'ling 3 Love 
Hesse. Henry C. Feo à Се, 


[oem 92... vd... 
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> INSTITUTION OF ELECTRIOAL ENGINEERS. 


A FRIOTIONLESS MOTOR METER. 
By B. EvznsHED, Associate Member. 
(Abstract of paper read May 10th, 1900.) 
(Concluded from page 987.) | 


Юввовіртон OP FnitcTIONLESS METER. 


The essential working of the author's meter are shown in 
fig. 2. The armature, a, Drake 


dish, Р, and train-driving coils, ру D; 


are mounted on a mild steel axlo, a. The axle bas а hard steel point 
at its lower end resting in a jewel cup, 7; its upper ond bas no 
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м, Brake magnet; ү, iron 
yoke between the brake mag- 
neta; R, iron rod forming su 


porting pole, N; a, iron axle 
aving upper end, s, beneath 
pole, N; e, end-plate (non-mag- 
netic); g, guard ring to prevent 
axle from being laced ; 
r, brake dish; в, step ng 
with jewel cup,J; L, Axle bear- 
ing frame. 
Fic. 2.—GmmmBRAL ARRANGEMENT OF Fia. 3. — Axial, бис. 
Astatio FaloTIONLESS MERTER, TION SHOWING DETAILS OF 
Млахито BUSPEBSION IN A 
FRIoriontess METER. 


mechanical support, but is maintained in position by the etio 
magnets, u a, through an iron Joke, v, and forme the supporting pole. 
magnete, м M, gh an y Y, and forms supp g 

The distance between 8 and the end of the axle is adjusted by 
videl тшше о ааа отаца рын ры 
the whole weight of the armatare, brake, and other parts attached to 
the axle. The arrangement is more clearly seen in fig. 3, which isa 


fig. 
The segments are fine iridio-platinum wires supported at one end 


an ivory colletand entirely free at the other end, where impinge 


and roll on the brush wheels. The commetator is about 3 mms 
diameter at the rolling circle; the wheels are about 36 mms. 
diameter, so that they make one revolution to 18 revolutions of the 
commutator. | м. 

The pressure current is led to the brush wheels through their 


frames, and to ensure good contact between frame and wheel the step — 


of each wheel is an iridio-platinam pivot resting on a fiat 
plate of the same metal. 

A drum-winding is used for the armature, a break being made, in 
the ordinary course.of winding, in each parallel, in order to insert the 
two little coils, D; D; Thus D, is in series with one of the two 
parallels of the drum-winding, and D, in series with the other; they 
are consequently each traversed by one half of the whole armature 
current, and since they are, electrically, a part of the armature 
circuit, the current in them is reversed twice in each revolation of the 

Dı and р, are inserted at corresponding points of tho drum- 
Winding, so that their currents reverse at the samo instant, and they 
are coupled up so that the two currents flow in the same direction, 
and to all intents and purposes р, and p, behave like one coil. 

Fig. 5 shows the connections of the train-driviog coils in diagram- 
matic form,a Gramme winding being substitated for the dram for 
the sake of clearness. 


Surrounding the train coils pi and рз, but not touching them, is a 


THE ELECTRICAL REVIEW. 1027 


passes radially through the train coils into the axle, aud P conse- 
quently experiences a vertical force alternately upwards and down- 
wards as the currents in the train coils periodically reverse. The 


a, Axle; r, insulating collet; w w, iridio-platinum wires forming commutator 
segments; b b, brush wheels; 1 т, iridio-platinum bearing plates and pivots. 


Fra. 4 —HEirLAsTIO Oommouraror. 


result is that т, oscillates on its axis, making a double stroke or com- 
plete cycle onca in every revolution of the armature. The motion of 
the lever is limited by stops, and is communicated by means of a pawl 
to a ratchet wheel, w, which is attached to the first axle of the 
к= pag T. i | 
It be seen at once that this device opposes no retarding 
moment on the armature axle. The only m20 1 force called iato 
play is in a vertical direction, and has no component tending to turn 
the axle. The train coils and magnotised lever form a recip 
electric motor, and during the time the ring pole is moving up (or 
down) there is a back E.M.F. in the train coils, and the prodaot of 
this back E. M. F. into the armature current ard the time give: the 
consumption of electrical energy per stroke. It is, of course, equal 
to the mechanical work done—prodact of foroe on P into length of 
stroke. The force actually provided is far greater than that neceseary 
to drive the train. The on of ап ordinary train is just overcome 
а turning moment of about 4 dyne-oms. applied to the worm or 
commonly used on a meter axle to gear into the firsb wheel of 
the train; 6 dyno cms. will generally keep a train running af a speed 
a good deal higher than anything save a short circuit can produce. 
The author has tested many traine taken out of different electric 
r and, cariously enough, they differ very little as regards 
on. 


Fig. Б.—Рцайлм or OONNMOTIONS BETWEEN ARMATURE AND 


Now if the train were geared to the axle in the usual manner, and 
required a moment of 6 dyne cas. to keep it going, the work done by 
the meter in driving the train being, of course, 27 times this moment 
in each revolution, would be about 28 ergs. The stroke of the train- 
driving lever is about 1:0 cm., so that the force upon it must be at 


least 10 = 98 dynes, The force actually obtained is about 750 


dynes, which leaves an ample margin for accidental friction. I¢ is 
assumed that the lever does no usefal work on its return stroke. 

A number of different forms of thie train driver have been designed, 
and several of them have been tested in actual work. Fig. 6 shows a 
modification characterised by the same fundamental principle, 
namely, a coil producing an alternately upward and duwoward 
force upon the free end of a lever. In this modification the two 
train coils, Di апа D, are ocupled back to back, so that they prcduce 


а consequent pole ia the space between them, and the movable coil 
а 


to the end of the lever is alternately forced up and de wn. 
This coil forms part of the series resistance in the armature circuit, 


1028 


and carries the whole of the pressure current. Fig. 6 is intended for 
alternate current meters, w 


а permanently magnetised lever 
would, of course, be useless. 


The whole of the working parts of the meter, with the exception 
of the main carrent coils, are attached toa light framework, which 16 
bolted to the top of the casting which forms the back, top, and 
bottom of the meter case. The other three sides of the case are 
formed by a bent sheet of sinc, which is screwed and sealed to the 
casting. The terminals project below the bottom and are covered by 


Fia. 6.—Tram Cors лир Lever FOR АтТЕВИАТВ CURRENTS. 


an insulated box, which may be sealed after connecting up on the 
consumers’ premises. The Foucault brake is in the form of a shallow 
dish, and the two brake magnets are fixed in positions which make 
it impossible for any excers of current in the main coils to demag- 
netise them. Their stray field is at right angles to that of the 


Ranas or FhRicTIONLESS METEB. 


A meter in which frictional resistance is so small as 3 dyne-oms. 
will obviously have an unusually long range, even if кш допе 
to correct the emall remaining friction error. If the same ts are 
imposed as were assumed in making up Table I., namely, about 1 volt 
drop in the main coils and 3 watts wasted in the pressure circuit, the 
meter may be wound to give a maximum driving torque of 15,000 
dyne cms. The friction is then only 0 03 per cent. of the full-load 
Tale i The resulting range and errors are set out in 


4 


Tası» 11.—Еввовв оғ UNOORBEOTED " FRIcTIONLESS " METER. 
Maximum Driving * 100, Friction = 02. Full Speed = 100; 


rbitrary unite, 
Friction od numeri. P 
R Fs сау equal to . 
02 02 0 
04 02 02 
10 "02 08 
40 "02 38 
100 02 

1000 02 998 
50 00 "02 49:98 
100 00 02 99:98 


Standard range = 1 to 250. 


It will be seen that the standard range of this uncorrected meter 
is 1 to 250. The range may be greatly extended by introducing a 
device to compensate for friction. | á 

The author believes, however, that if advantage is taken of the 
enormous redaction in friction to improve the meter in other ; 
even at a sacrifice of some part of the long range, a шом ше 
serviceable instrament be secured. An examination of the 
available statistics ° shows that on an ay about 50 8-0 r. lam 
or their equivalentare wired per consumer. If we assume these to 
40-watt lamps, the maximum load of the average consumer will be 
about 2,000 watte and his minimum about 40 watts. Now the meter 
installed may be assumed to be wound for 2,000 watts, so that to 
register correctly at the smallest load the standard range may be 
reduced to 1 to 50. 

A redaction of range enables us largely to reduce the power wasted 
in the armature circuit, but a limit to this reduction is imposed by 
the fineness of the wire it is possible to employ upon the armature 
and in the series resistance. On this account it is at present not 
advisable to reduce the pressure current below 0:01 ampere, and this 
value has therefore been adopted for all voltages. The waste of 
power in the armature circuit is then 1 watt for 100 volte, 2 watts for 


* The author has made use of the excellent analyses published by 
Lightning. | í : | 
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200 volts, and soon. The vol in the m 
left at 1 volt, this als th er dar on 


pi 

provement in accuracy 
it is not 

magnetic forces. E 

AsTATIO Митив. 


The astatic meter has its armature divided into twc 
placed one above the other, on the axle, ag shown Ё 
two parts, although physically separated, form one c 


the 
has be 


winding to a single commutator. Follow 
of winding a dram, the first coil will be wound on the 
the s: will be wound onthe upper spider in ex 


position as regards szimuth as it would ordinarily oc 
on tbe lower armatare, but it is wound in the oppos 
third coil is on the lower spider; the fourth 
reversed in sense. rire pepo га ое 
odd numbers will be found on the lower half 
even numbers will bs found on the upper h 
Each half is surrounded 


elf, 
armature ite own 
coils, the two pairs being coupled so 
in opposite senses, their msgnetic fields being in орр‹ 
pling is, of course, necessary to ¢ 
the armature the same way, but it has the incidental 
it greatly reduces the stray field of the main coils, an: 


tage 

the cost of a reduction in driving torque, for the fiel 
armature rotates is halved, although the number dq 
armature itself remains the same as before. 

The astatic meter is wound to give a driving torque 
dyne-cms. at fall load; the current in the armature 
milliamperes, and the drop in the main coils 1 voit. 
resistance is about 2 dyne-cms. when the moter is ne 
to be presently referred to show that a frictionless m 
maay million revolutions before any serious increase i 
p 


LJ 


CouPrmxsATION FOR REMAINING For 
Tho initial value of friction is com 


magneti 
is sufficient to provide the ш 
overcome friction. Compensation for friction will c: 
run at no load if it is subjected to vibration; bat t 
rautator has a directing moment upon the azie, whic 
moter from running until the driving torque is two c 
great as the moment of friction. Hence it is impos 
pensator to start the meter or to k inning 
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Points determined by the author in July, 1899. 
© Points ыы, Mr. Rennie аў che Board of Trad 
eptember, 1890, At a, Mr. Rennie’s observation falis exac 
termined e author. Е 
i N.B.—The horizontal lines are drawn at intervals of 1 per oec 


Fic. 7.—OCunvms ron Митвьз Nos. 3 AND 4 SHOWING 
or COomsrawT wrrH Loap. 


The range and aocuracy of a corrected meter axe wel 
by the two curves given in fig. 7, which show the vaz 
constants of two meters having a ratio of about 1 to 
fricticn and full-load torque. Although these meters h 
larger frictional resistance than is now obtained, yel 
accuracy and range they are very nearly identical wit 
meter 


dyne-cms., and the uo at full load ia T 
ese meters are both slightly under. corrected. . The 


L] 
wa 
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mite are, however, nowhere exceeded throughout the whole range 
М from 0 to 5,000 watts.” 


Тавтв FOR ENDURANCE. 


Prolonged trial in actual service is, of course, the only conolusive 
test of the trustworthiness of any novel apparatus, but the tests to 
_ which the frictionless meter is being subjected show already that the 
‘mechanism has a remarkable power of endurance. Two meters had 
“been made in 1898, and after many trials with diffarent forms of 
commutator and train driving apparatus, in the course of which 
No. 1 meter had made between three and four million revolutions, the 
elastic commutator was fitted fo this meter, and after preliminary 
tests for friction it was put on to a 100-volt circuit on May 25th, 1899. 
This meter has been running continuously since that date with the 
exception of the few hours occupied in making friction tests. Tae 
tests made up to the date of writing are given iu Table III :— 


TABLE III.—Faictioxn Tusts or Maren No.1. Tuis METER was 
BraRTED on May 257m, 1890, AND HAS BEEN RUNNING AT ABOUT 
80 REVOLUTIONS PER MINOTE CONTINUOUSLY SINCE THAT DATE 


Date. Total revolutions Moment of frictional resistance. 


of armature axle, (dyne-oms.). 
May 25 7h, 1899 0 Not measured accurately, but 
about = 7 dyne-oms. 
Jane 28th eee 3 460,000 6˙8 
Sept. 96th , .. 12.275.000 6:8 
March 30th, 1900... 29 046,0c0 73 


The standard pressure current is 10 milliampsres, but for the pur- 
ке Ple Ros Pinder ig to i milliamperes асое 
рон aag own sparks upon the commutator when the 

traia coils are reversed the same as it is with the standard sis: of 
train coil—No. 1 being fitted with a smaller train coil. During the 
. first few weeks some king was visible, bat this has gradually 
‚ diminished, until at the present time sparks are only seen occa- 
sionally. There is no apparent wear either on the commutator wires 
or on brush wheels. Platinum in the form of black powder clings 
: to the inside of the wires, and has also settled in a ring round the 
axle inside the commutator; otherwise there is no visible change. 

As soon as it was seen that the elastic commutator was a step in 
the right direction, No. 2 meter was similarly fitted, but with a com- 
" mutator baving much finer wires—about 4 mils, diameter—and with 
.. brass brush wheels lightly gilt upon their edges. After long tests 
with different pivots, during which time the elastic commutator 

. made 34 million revolutions, No. 2 meter was put on to the 100-volt 
. circuit on October 12:h, 1899, and it has been running at about 57 
: tevulutions per minute day and night sinc: that date. Periodical 
a Sekar от have been made, and the results are given in 
2 e IV.:— 


| Тав ТУ.—Ёвотон Tzsta® ор Merse No 2. Tuis Метев was 
BrARTED um ООТОВЕВ 19TH, 1892, AND RAS BREN RUNNING AT 
ABOUT 57 REVOLUTIONS PER MINUTE CONTINUOUSLY SINCE THAT 
рате. 


Date Total revolutions Moment of frictional 
с of meter axle. resistance (dyne-cms.). 

Oct. 126b, 1899 ... a 0 32 
н п Шт ae 100 21 
7 н “13th » eec ose 2 3 
» 16th , ... not noted 24 
» 20th ,, 92 
Nov. 7éh „ 2.088.000 29 
» 20th „ 3,080,000 30 
At „ è 4,313,000 29 

Jan. 29th 19CO ... ees "s 9 87 

n 30th [1] ove coo 7,933,002 3 bt 


* For methods of measurement see A dix. 
_ t Commutator observed to be making irregular contact. After making test, 
examination showed & fine hair wound round and entangled in commutator. 
The hair was removed as carefully as possible without taking the meter to 


pieces. 
: Taken immediately after removal of the hair. 


No, 3 meter is fitted with а standard train coll, and the pressure 
current was therefore fixid at the normal value, namely, 10 milli- 
amperes. No appreciable wear is visible on the commutator wires, 
bat a curious change bas gradually become ap t in the brush 
wheels. Where they roll in contact with the fridio-platinum wires 
their have acquired a smooth deposit of platinum, and under а 
чү glass have the characteristic appearanoe of a surface 
which р d by the ordinary electro-chemical он 

Daring these tests по adjastments or alterations of any kind have 
been made in the meters, nor have апу precautions been taken to 
aoe cast and dirt away from them. They are running in a dirty 
workshop with loose covers over them, and the slowly increasing 
friction noticed with No. 3 meter шлу due to the collection of 
dast—which is very visible—within the step bsaring and in the 
brush wheel bearings. The normal speed at fall load has been fixad 
at 50 revolutions per minute, so that No. 2 moter is running 14 per 
cent. and No. 1 meter 60 per cent. above full speed. 


° Meters Nos. 3 and 4'are in use in the meter testing department 
of the Manchester Corporation as standards for checking the accu 
of other meters intended for commercial purposes, and the author is 
indebfed to Mr. Wordingham for his permission to mske use of B 


carves which accom the Bosrd of Trade certificate. 
desires also to thank Mr. Rennie, who very kindly supplied а copy of 
the tests made at the Board of Trade Laboratory. : 
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It we assume the average consumer to use the equivalent of 1:8 
hours at fall load each day, hie meter will at the above speed (50 
revolutions pee minute) make 2,000,000 revolutions per annum. No2 
meter has therefore been subjected to wear and tear corresponding to 
five years’ service, while No. 1 meter has run for а period correspond- 
lug to about 14 years. "These figures are mentioned in order to enable 
the value of the testa to be estimated with some sense cf propor- 
tion; they are not addaced as in any way a substitute for the teat 
of hard work under all the varying conditions necessarily imposed 
npon supply meters in every-day use. 


PossrBiLITZ or Fuaraer Repvcrions m F'hicTIOM. 


The resulte so far obtained, and an examiaation of the causes of 
the remaining friction, afford some кем for believing that its 
limiting value has not yet been reach 

It seems not impossible to reduce the 1:6 dyne cms. of total calculated 
friction to 045, or say 0:5 oms. a reduction of 11. This 
should be subtracted from the lowest observed value of the frictional 

oe in No. 2 meter, and would bring the initial friction in a 
new meter down to about 1 dyne om. 

The author is now investigating the bshaviour of different kinds of 
step bearings for use in moters with a view to the determination of 
the үре having the greatest power of endurance. 

With an electric supply, energy is what the consumer. wants, 
and what he pays for, and for lighting purposes he must have 
the energy supplied at constant pressure; hence the elec- 
tric moter cannot be allowed to absorb more than a very small 
fraction of the and pressure of supply. It is clearly of the 
greatest importance that every canse of mechanical friction should bs 
ascertained, and, as far as possible, removed. It was with this con- 
viction that the author, quite in the early days of public electric 
supply, set abont devising means for diminishing meter friction, and 
the outcome of a good many years of experimental work is the meter 
described in this paper. It is not med for it that it is in all 
respects the ideal of what а meter should be, but the author hopes it 
may be regarded as а step in the right direction. 

OTB.—The author desire to acknowledge his indebtedness to Mr. 
Оох, who bas the charge of the experimental department at Wood- 
field Works. Daring three years’ continuous work upon the meter 
Mr. Oox's fertility of resource and inexhaustible patience have sur- 
mounted many difficulties and led to numerous improvements. When 
it was decided to try roller brushes making o contact with the 
commutator, and some trouble was met with in producing rollers of 
the requisite elasticity, Mr. Oox Корок to have the rollers rigid 


and make the commutator wires thin enough to provide the necessary 
elastic rol contact—an idea which bas been adopted with the 
hap iost results. 


n Appendices I., II. and III, the methods of calculating and 
T and friction are set out at 
length, with numerous data relating to these quantities. | 


ADDRESS TO THE NEWCASTLE-ON-TYNE 
LOCAL SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


( Abstract.) 


(Concluded from page 989.) 


Im connection with the coherer of the Marconi system which 
coheres in response to an electric flash, it is singular that Mr. 
Augustus Stroh has observed something akin in the adhesion of aurfaces 
when traversed by an current. . - 

Ie is said that, mieguided by the savants, Prof. Hughes, the cruelly 
neglected scientist, did not p further in anticipating wireless tele- 
graphy than as brought to light last year. Like Cavendish, it is a 
pity he did not publish his researches at the time. 

Newcastle is famous for original work; well, first we have Lord 
Armstrong’s hydro-electrical frictional machine of 50 to 60 years sg», 
showing the trification produced by steam rushing through an 
orifice, and then we have Lord Armetrong's great work of 1897 on 
the Electrical Movements in Air and Water.” Second, in the order 
of date, comes Joseph Wilson S van, F.B.8., of Newosas'le-on-Tyne, 
the inventor of the Swan lamp, which assumed practical for in the 
autumn of 1880. 

Mr. Swan himeelf laboured and experimented with the incan- 
descent lamp in the decade 1850—60; he used carbon strips in loops 


and {жет carbonised ia Wallace’s Forth Banke ry kilns in 
crucibles filled with powdered charcoal, but the a ble mechanical 
air pumps gave a bad vacuum for sach a purpose. Yet, at this early 


date, Mr. Swan had the necessities cf the case, a cheap 
source of electricity, an excellent filament and a good vacuum. 

Barly in 1879 Mr. Bwan brought some lamps to the historic Post 
ОВ зе battery room for measurement of current and resistance, when 
it was at once apparent that filaments made from cardboard parch- 
mentised and carbonised wera unsatisfactory, their resistance was low, 
the current absorbad was high, and the bulbs quickly blackened. At 


— — — — — 


* Delivered at the Darham of Paysical Ecienoe, Ma 15th, 

1900, by the first Chairman, A. W. Heaviside, M. I. IB. E., Superintend- 

апе of the North-East (North) District of the British Postal 
egrap | 
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these interesting and never-to-be-forgotten teste, Ohm’s Law and 
multiple arc were much in evidence, all th and experiments 
pointing to low resistance conductors and high filaments as 
the solution of the domestico lighting problem. 

Tbe filament was the crux of the «сенме and as late as April 3rd, 
1880, after much work in the meantime taking four lamps as samples, 
their cold resistance was only 38, 45, 47 and 65 ohms, and $4 amperes 
only made them red hot or a little more. But on June 15th, 1880, 
Mr. Swan gave me the pleasure of testing one of 120 ohms, and 
another of 118 ohms resistance. 

This happier result was brought aboat by carbonising crotchet 

a true filament. After this Mr. Swan made such progress, 
that by the Autumn, Lord Armstrong's Oragside House was 
with 20 lampe; and on November 24th, 1880, Mr. Swan brilliantly 
illuminated the auditorium of the Institution of Civil Bo in 
Great George Street, Westminster, to the delight of a sro ed 
audience of the members of the Institute of Telegraph En 
and Electricians. 

Mr. Swap, during these threo years of labour, was running а neck 
and neck race with Edison and Lane Fox, each on independent lines, 
none the less honour to each of them ; and all Newcastle men are 

roud of the distinction that in their city one of 1 


in 1885, Mr. Swan invented the cellulose, 
or nitro-cellulose filament squirted into а coagulating medium, such 
as alcohol, without which the high voltage copper-saving lamps of 
to-day would not be. 


pounds of . At his lecture before the Li 
and Philosophical Society of Newcastle-on- Туве on February 2% 
1879, when exhibiting a crude lamp, he spoke of the need for storsge, 
and showed a modification of the Plantó cell, in which there was the 
novel feature of lead having been deposited around the frillings 
of the peroxide e eae ee 
called the + or ‘positive аи 

Swan's domestic ва! 


managed to 
with its rivals. Attest, has managed to more than, hold the own 
тү we аны ы in other lamps, the filament was the сгах 


in existence,’ 
y elastic in its bearings, and said to 


e 77 :! ЕНЕ ot 0 E 
of 180 xy output. T8 revolutions per "E drove an al 


ud was an e 


chief applications of motive power from steam. At this (1892) 
turbine alternators of the condensing were placed in the 


type 
Newcastle, Cambridge and Scarborough Electric Bu Com * 
stations, and soon afterwar ч mnie 


with the following remarkable results. At the ir 1, 200 nw KW, 
and with а pressure of 190 lbs. at the engine, and 10° O. of 
superheat, the engine driving its own sir pumps, the consumption of 
steam was found to be at the rate of 188 Ibe kilowatt-hour, an 
equivalent toa consumption of 11:9 Ibs. per ted horse-power, a 

the of the steam engines in the pro- 
duction of electricity from steam. 


respon 

the diminution of pressure with each step being proba 
the resultant circumferential velocity is one that is 

in pa n , say, 2,400 revolutions per minute which 
coupling. 


g 
> 
~ 
ph 
= 


рет 
hen practically applied; this limits secarity from break- 


do (by no means improbable in the near 
de several 600 н P. of the non-condensing 


down to machines within and up to 100 x r.; beyond that disaster 
follows. Inthe Parsons the centre of gravity of tes 
moving mass coincides with the centre of the i o the 
geometrical о centre of gravity, on accountof the ma'o ta 


Lladlesbrongb, 
either elec pe sii dir e 


Parsons, late in 1888, and tbat 6 
Supply Company, projected by Dr. Robert 8 


but not brought to a practical issue until 5 
un 
generators are employed at a speed of 4,800 revolations; the ite 


year y generated 1,071,650 units, sold 96363 
units, and the Deck ар Ф. | 756 amperes upon an installation d 


qnm нини bay: 
of momentum or inertia 

moving and heavy. Horisxhi 

и еда ч ТО to 80 Ter итуне and 


аа Ua нра reae, riori on an e 
been lifted, and no new part has tn bom oe 
the engines are now 1 The 
VF ; With the low 
un — ETAT 


HI 
] 
; HE 
; 
1 
ig 
1 
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all loads. 
In 1899 the company generated 1,517,311 units for the supply of 
an installation 1,994,680 watts, а peak of 416 ашшы 


panies have cable 10 years old still doing exoellen service. 
companies are developing direct low tension services ia cæ- 


same. 

On the distribation side of the question there is a А logs 
central power house, if there is to be economy, means | pfemmr 
te carrent transmission of, say, 50 periods unipi ore if it wil 
more рым 

if it will not, to as near the ро of consumption as possible, 
low tension. services are to: El ы ohare Gals 
the better, and prefershly of 


: 
а 
Hr 
г 
H 
Н 
i 
е 
4 
1 


imperative, as for ht currents for electro-chemical work 
Alternating currents no will do all the ret 
Simplicity is what is wanted, not com on. 


district. 
It is only excusable when there is lack of width, and that is rare 
The result of a circular I sent out to ascartain the number of 


employed on work in this district gives the 
approximate figures: — 
Telegraphs and . © *. 9,909 
Electric supply companies .. eae P .. 835 
Manufacturers - - eo ee -.. 2.400 
Installer - 58 m ... 219 
Sandry Employment ee ee ses oo. 14 
7,000 


THE ELEOTRIO SHOCK FATALITY. 


Om Saturday the Wolverhampton Boron (Mr. R і 
Wilcock) resumed the inquest at the Town — te the dust! 
of Daniel Trawford and * in the E 
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vRIOAL Ravrew of last week, were killed by an electric shock at Mars 
Ironworks, near Wolverhampton, on May 31%. Mersrs. George 
Adams & Sons, Limited, the proprietors of the works, were repre- 
sented by Mr. Wright, solicitor, and Mr. F. J. Sharpe appeared for 
tho relatives of the deceased men. Mr. Ashworth, factory inspector, 
was also present, 

SAMUEL MEREDITH, a bar weigher, of High Street, Sedgley, said 
that he was working at Mars Ironwo:ke on the night turn on May 
Sist. At about 10 o’clcck he saw Olulow lying on his back in the 
cabin, with his left hand on a wire which was used to draw an arc 
lamp up and down. As he (witness) stoo down to pick Olulow 
up his hand touched tbe same wire that 
received a shock which went right his arm. He ran away and 
raised an alarm. Witness had caught hold of that particular wire 
'" many a time,” and he had seen others do the same. Не did not 


y : possible to go past the wire withont 
touching it. Oa the night named witness touched it accidentally. 
He had not heard of other men haviag had shocks from that wire. 

Garos Manson, puddler, of Bristol Street, Sedgley, stated that on 
hearing the alarm he ran towards the cabin. hen about a yard 
away it he was just going to take hold of Trawford, who was 
lying beside Olalow. He heard a shout, "Don't touch him!” so 
witness left the body alone. 

Бовивт Jomas, roller, of New Street, Ettin „ stated that when 
he tried to pick up one of the men he had a shock. By Mr. Wright: 
He did not notice that the two men as they lay on the ground were 
touching each other. А 

THomas Futon, night manager, in his evidence stated that he 
saw Trawford lying partly across Olalow. Both were perfectly still. 
А man named Dodde turned cff the current at hi; request. At the 
hospital the doctors tried to restore animation, bat failed. The 
installation was put in the works about last November. By Mr. 
Ashworth : None of the workmen, to his knowledge, had had instruc- 
tions in first aid. He had not seen any printed notices in the works 
calling attention as to how to restore people who had received electric 
shocks. He did not know that in electric installations of high 

pressure there were printed regalations showing workmen how to 
restore animation in cases of shock. Ё 
Mr. Joun Baxan, of Wanderer's Avenue, the electrical engien 
who placed the installation in the works, said there were 18 arc lamps 
of 10 amperes at 50 volts each. The arc lamps were made by the 
Brash Company, of Loughborough, and were purchased secondnand. 
They were bought under hie ad ee. He could not say how long the 
lamps had been in use before his firm bought them. They had had 
а lot.of wear. He did the repairs himself. The light was made by 
an engine driven by steam on toa dynamo. The conductor was cf 
stranded wire, insulated with india-rubber and braided. On 


al knowledge of electricity. 
11.90, but on that night he was fetched before that time. He did not 
make ni and 


any inspection that night, everything was left as it was 
until yesterday (Friday), when the experts visited the He 
. i!! commode Wadia 


qu . 
Witness had bad no training ; he got his electrical knowledge cat of 
books and from one man, au electrica] engineer of Walsall Wood, 
under whom he worked forabout four months. He had put one crane 
wor 


ata pressure of 110 volts. He bad not had ex before 
that belonging to Mes 


beick walls, which he now knew to be inadvisable. | 
The Oonommn: You would not do that again, would yon? 


r dene dee Mi Da br i u. lip pora 

А su on the o 

should be usod instead of wood. кт 
Wrruszss agreed that it would be better to have a non-combustible 

su 


Mr. ВнАВРЕ: Has not the wood а tendency to bring about inter- 
mittent of the current ? 
WrrNESS: I should not say anything about it; I do not know. 


In reply to Mr. вант, Wrrumes stated that the book of instruc- 
tions he had did not explain the mechanism of the installation. 

The witness Manson was recalled, and said that before Trawford 
went to Olulow’s assistance, he saw a few sparks about the cabin floor. 

ARTHUR Henny Dopp, who was in charge of the engine which 
drove the dynamo, said that at the time of the accident there was a 
voltage of 700. He had no knowledge of the installation, 
bathe was supposed to be in 5 

Mr. Lua, engineer, Birmingham, said he was not able to 
offer any explanation as to how the accident happened. 

Mr. W. THORNBUBY, consulting, mechanical and electrical 
engineer, of Birmingham, said that the previous day (Friday) be 
had made an inspection of the spot in the presence of Mr. Lea. The 
wire in question bad nothing whatever to do with the electrical 
system, and 16 ought to have been completely insulated from the 


eceased had hold of. He 


a : Oan you form any theory as to how the accident 
occu | 

Wrrunes said he had a theory, but ho would not say it was a 
correct one. Ou Friday afternoon he was much pussled, but at an 
carly hour that (Saturday) morning he had made up his mind. His 
theory was that one of the tests made showed there was an electrical 
connection between the lamp and the steel (pulley) wire. It that 
was the case at the time of the accident that wire must have been 
alive, and any person standing on the grou .d and taking hold of that 
wire, if there was a leakage to the ground at some distant part of the 
system, the person grasping the wire would sustain a shock. 
sida Совомев : Oould you find where the leakage had taken 

ге 


Wrtngas: We could not find on Friday afternoon that any such 
leakage existed. He therefore came to the conclusion that the con- 
ditions Vari ыы test oculd not have been exactly the same as when 
the accident happened. He was inclined to think that when the 
accident happened a lamp at some distance away was also at the 
time leaking to the earth through its suspension wire, which might 
have occurred by the weight on the suspension wire touching the 
earth or an iron column. 

The Cokonmn said that the leakages going through the earth would 
юш а circle. 

ITNESS condemned the carrying of connecting wires through 
holes in walls, because the friction, in time, would wear the insulators 
away. It was not customary, and it was inadvisable to use such 
high voltage in a works for lighting purposes. There were systems 
of low voltage which might be used with d rer safety. He 
should recommend Messrs. Adams & Sons, , to have the 
installation reconstructed. . : 

By Mr. WaianT: He might take it that there was no defect in the 
system, except an earth current from the lamp ia question. He made 
a six hours’ examination, but found only one defect. After the lamp 
had been taken down, examined, and put up, no connection between 
the system and the pulley wire was seen. The result of the tests did 
not reveal that any other lamp was defective. 

Mr. LaTOHFORD, assistant house eigen at the Wolverhampton 
General Hospital, said that, from what he saw, he could not say any- 
thing definite as to the cause of death, but the appearance of the 
bodies was compatible with death from electrio shock. The current, 
according to ite strength, affected the heart or the ner vous centre. 
It it affacted the latter, and artificial respiration was performed, the 
nervous centre might, in certain oases, recover from temporary 


suspension. 

Совонив, in summing up, said Baker had endeavogred, no 
doubt, to make himself aoq d with electrical knowledge, but his 
experiencs bad not been great. He did not, however, think the jury 
could flad in the evidence anything to justify them in finding any 


person guilty of criminal А 

A verdict of “ Accidental death” was returned. Tho jary suggested 
the present system of voltage should be dic ntinued; if 
retained, the wires should be placed out of reach. 

Daring the hearing of the case, Mr. Wright stated that there would 
be no question of compensation raised.. The men were injured at 
the works, and compensation would bo paid. The amount remained 
to be ascertained. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for Insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, de., 
. Answers are furnished by а duly qualified lawyer, 


BaLvaTOB Vram writes: A discassion bas recently arisen in this 
town between the Corporation and the electric tramway company as 
to whether the company is liable, and, if so, under what order and 
statute, to keep their track ‘sanded ' in wet or frosty weather. It is 
obvious that to lay sand or gravel on the track is an unnecessary 
expense in the case of a system where electric traction is made use 
of. Hence the company in question omit to do that which in the 
case of horse traction is practically essential. Frequent complaints 
having been made of accidents which are occasioned by the 

state of the paving setts, the Corporation are anxious to kaoa 
(a) whether the tramway company can be held responsible for such 
accidents ; and (b) by what means (if any) they can be compelled to 
lay down ате] or end whee occasion requires.” 

*,* In the absence of any reference to the terms of the provisional 
order under which the electric tramway company in question have 
po and maintain track, we are only able to give the 

llowing general answer to the question put to us by “ Salvator 


Viae. 


B. 28), 
and in such manner as the road authority 


way, &c. 
By Вес. 55 of the same Act it is 


provided that the ters, or 
their lessees shall be answerable for all accidents, es and 
injuries happening through their act or default . . . . or inoon- 
ич» of апу of their worke . . . . C. There is nothing in 


Tramways Act, which makes it compulsory upon the com to. 
place sand upon their track, and, indeed, we are not aware that any 
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such'duty is placed, even upon the road authority, by any of the 
Highway Acts. In fact the matter is only referred to in the Towns 


Po lauses ier 1060. чв it is о іп Вес. 38 ME 
g against the a persons who obstruct the highwa 
hat it shall not be deemed an offence to lay sand or other «Чие 
in any street in time of frost to prevent accidents . . . . if the 
party layirg any such things causes them to be removed as soon as 
the occasion for them ceases. In all the Acts which we have been 
able to consider there is nothing which casts a duty upon tbe 
road authority, or upon any persons or body of үк u 
whom the repair of the highway or any part thereof is for the 
being imposed to lay sand in the streets. In answer, therefore, to 
question (a) we are of opinion that the NET could not be held 
for such accidents. With regard to (5), if neglect to lay 

sand could be included under the heading “neglect to repair,” the 
remedy of which the Corporation could avail themselves, would be by 
indictment. As we have seen, however, there is nothing in the Acts 
which would justify its inclusion under the heading “ repair.” 

We are advised that the interesting point raised by Salvator Viae," 
bas recently formed the subject matter of a case in Ireland, in which 
the Court reserved judgment. When published, the effect of that 
decision will be duly noted in these columns. 


— 


— —————— 


THE EDUCATION OF MACHINISTS. 


AMERICAN workshops appear to be chi: fly short of good foremen, if 
we are to Judge by a recent paper by Mr. Higgins before the Ameri- 
can Bociety of Mechanical Engineers. As he rightly says, the real 
skilled workman, able to turn out a first-class piece of work, is by no 
means the best man to make a foreman. What Mr. Higgins requires 
isa grade of trained men who are not up to the standard of what he 
terms mechanical engineers, but are yet capable managers and capable 
of arranging work in the shops and carrying it out on paying lines. 

What, he aske, are the common and other schools, secondary to the 
technical schools and colleges, doing for the education of those boys, 
from whom the mechanics of the near future must be made? The 
educational reports of 1897-8 show that, taking the common schools 
as a basie, 80 per cent. of the pupils drop out prior to the high school, 
and 97:5 per cent. before graduation from the high school. But the 
average high school graduate, after 10 years of continuous work, 
cannot earn his living as the result of anything he has learned in 
school He must now begin to learn how to do this; out of over 
16,000,000 pupils only 165,000 appear on the rolls of the 
colleges and universities. Yet it is believed that a large 
proportion of boys who leave school after four or five years 
would continue longer, say to the age of 16 to 20 years, if 
such longer period would enable them at once to become earners. 
It isa matter of general opinion that life’s work should be begun 
early, the керке period is that under the age of 20. With 
other Americanr, Mr. Hi considers that the technical schools 
have failed to reach the class he bas in mind. They teach science 
rather than technics, aiming ap tly to асе captains where 
privates are in demand, and the students American Technical 
Colleges are falling off in number at a rate greater than can be 
accounted for by the present prosperous times. This is attributed to 
the very stiff standards of admission required, standards that grow 
stiffer and not easier, and which appear to us to be entirely due to 
the wish of the teaching element to regard themselves as officers of 
high-class colleges rather than the servants of a technical school. One 
institution sets itself against another in an rera ae that 
requires the restraining influence of outside control. same spirit 
has made for our English primary schools hot beds of false sentiment, 
and half our social troubles to-day arise from a wrong conception of 
their duty by the Board School teachers of Great Britain. 

Prof. Thurston, speaking of America, says that the process of 
raising entrance requirements has already too far, for purely 
sentimental reasons, that do not appeal to pre who desire to 
send their sons to such schools. Tne above we eve to be a very 
true indictment, and it points to what ought to be avoided by our 
own schools. By aiming so high, it is of course obvious that the 
masters must be numerous, and to produce one gocd engineer, a 
hundred who might bs good mechanics are spoiled, while at 
the very start they had not in them the making of engineers. The 
fault lies in trainiog a boy for a level he is unfitted to ocoupy, and he 
feels a reluctance to go down in life to a lower grade. To our way 
of thinking, the maximum of harm bas come out of the premium 
apprentice system. Large works have refused any apprentice that 
could not pay his premium of £50 to £150 armually. The locomotive 
engineers of the big railways have been the o al offenders, and 
have done their best to encourage a class of premium apprentice who, 
во long as he paid, could loaf all day, and was y pitchforked 
into some colonial appointment, to the great disaster of English trade 
in the long ran. 

We have seen such men abroad armed with copies «f tho draw- 
ings of the firms with whom they served their time. All the 
locomotives they asked for would be rigid copies of this one firm's 
make, for they looked to the parent firm to help out their own 
ignorance. But for the premiam apprentice there would have been 
no failure of the old system. 

Germany is said to be overflowing with useless perenne graduate 
engineers, and the same tendency rules there for gradually raising 
the standard of a school. The manual training is continually 
neglected. 

Oar author cites as an exemple of the evil he deplores the 
Worcester Polytechnic Institpte. In 1884 the mechanical engineering 
course was three and a years. In 1896 it was four years. Ia 


admirably 
production is only s 
much more robbery of the unfortunate parentsof the boys. 

There must always be some scientific engineers, men of high attain- 
ments, who ате re" above and beyond machines, or costs, 
{ы dein pim Miam E 

pure ach men are, we may say, indispenmbis 
о Cho progresi of ike world. But all cannot belong to this high 
clase, and need not envy the favoured few who do 
place in its ranks, and it is not sound teaching to 
scientiste of all who join a technical school. 


p machine shop, co-ordinate 
fi pee influence, and educational value with the academie side. 


ge ied ent is to be by 
е m to trustees, who shall be practiol men 
of business. The duration of the scholastic course, and the 


pepil’s endowment, so that when he does stop his scholastic coune 
е bas had the best training possible for his career as machinis, 
draughtsman, foreman, or manager. 

If specially apt he may go on to higher flights, but wherever be 
may stop he will not have Taree f me so far, nor cut himself 
adrift from the higher education that may still be bailt upon the 
foundation thus far laid. Mr. Higgins would begin the proces d 
selection at the bottom, and proceed upwards rather than as aov 
p from above downwards. There would be less disappoint- 
ment, and an early stop due to want of further capacity would not 
be written as а failure. Those who became engineers would bam 
had the same tiaining and more than the mechanics, and would not be 
as c fficers learning the drill from their men. 

Of course, the great difficulty is to set up a school shop. 
We all know of large engineering shops which pay dividends ont of 
their many premium apprentices, but how is th 
really prodactive so that it may put a line of pumps or engines ов 
the markets? Here is ап undoubted difficalty. The pupils of one 
school would be all versed in one article, for it would be impossible 
кош кешк pirpose ей aad, н ое 

, necessarily, for g purposes of g А Uber 
mercial variety. Oar author says the shops must be such that hired 
men can be employed if desirable to the extent of half or a third d 
the total of students. 


the shop on too paying a basis, and 


If some such outside practice could be added by 
some system of hiring out the pupils ia Жет oa 


4 
| 
4 
8 
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perimentum fiat in corpore ҮШ!” 
Bat in addition to teaching the pupils to do work, the school shop 
must teach them to do if economically. 

decl асаана е eee ual The 
lack of commercial training is the one thing thet old style cl 
apprentice had to deplore. Firms would not let him into the offic. 
They feared no doubt to show трон to the sf Ачу and © 
to induce too keen a rivalry. . Higgins would the depart 
ment of costs one «f im 


No shop practice should be less than half a day in duration, ам 


work in the even 
Mr. Hi hopes that the system he advocates would sift o 
bility wiale 


men of abi boys. It can hardly bs deemec an econcs! 
of material that the man who knows most about a сл 
important department in а cortain factory was a bi 


carrier when that factory was building, or that the bead d 
another department was snagging castings eight years ago. Att 
same time, it cannot be denied that men who are fitted tod 
for their positions had not the capacity to be trained for tbe 
positions ten years ago. Men are so constituted that they бета 


1 


мл 
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5 It can never be foretold at what age, if at all, 
the brain will to develop fresh convolutions; but it is certain 
that different brains have and 


‚аз а substi- 


of boys who are experte in passing examinations, our author 
would supplement an investigation into the boys’ habits of 
life and study. 


ADMIRALTY ENGINEERING. 


IV. 


Tum Zagineer concludes this series by blaming the Admiralty for 
having condemned the Scotch boiler on insufficient grounds. They 
fired the boiler, crammed as it was with tubes, with forced ir НЬ 
from closed stokeholds, and, of course, caused the tubes to leak. 
Admiralty then put ferrules iu the tube ends, and there their energies 
died oat. could not see the error of the closed stokehold, and 
refased to use the closed asbpit, a recent АШ of which is cited 
on the Р. and O. liner Egypt, an 8,000-ton ship with 9,000 E. p. engines, 
and fitted with eight douule-ended boilers for 18D Ibs. pressure. Bach 
boiler has three furnaces, and forced draught to 14 inches is employed. 
After three years of work there has been notroable. Yet the Howden 
ayatam, which secures this desirable condition, has not been looked 
at. . have preferred to pay nearly £200,000 to France 
for a boiler. 

In one respect we differ from our contemporary, which holds that 
there was sufficient evidence to jastify at least a trial of the 
Belleville boiler. We cannot endoree even this mild defence. How 
could there be, from the "T construction of ths boiler. 

It appears that even Wel 


go into one 
the Powerful 
been ran on a віх months’ cruise for ent alone, her boilers 
would probably have been the last Belle boilers in the British 


Navy. 
wh it is asked, it the water-tube boiler was desirable, was no 
other given a fair trial ? 
The Minerva hae Boctoh boilers. Her sister ship, the High Flyer, 
has Belleville. The former has developed 9,000 н.р, the latter 
10,000 K. r., so that their trials have not been inadequate. On three 
runs of 60 hours at 10 knots the Minerva burned 27 per cent. less fuel 
than the High Flyer, which latter had 100 leaking joints to make 
good, and required five days to be ready for sea again. Oa two runs 
of 60 bours each, at 14 knots, the water-tube ship burned 22 per cent. 
excess of Шер апо кыс siz days to be ready for sea again, but 
was ready af once. | 
third trial of two runs of 60 hours at 17 knots the Minerva 
of the Belleville-boilered ship. On a fourth 
5 tons were respectively consumed. On а 80 hours’ full 
Minerva burned 225 tons; the High Flyer 267, or 18 per 
more, and is now under extensive repair. The Zngéneer has 
say as to the future boiler, but anticipates it will have 
and ly-inclined tubes of moderate diameter. The 
one of type. For 800 н.р. a Yarrow boiler weighs 11 
а Belleville boiler weighs 35 tons. Such boilers as the 
have been fitted by Rassia, Holland, Portugal, and by the 
people, and third-class vessels of our own Navy of the Pearl 
ve had various other types of small tube boilers fitted. 
, the summing up is that the Scotch boiler has been con- 
inadequate grounds, and that it failed owing to faulty 
a wrong system of working. That the Belleville boiler 
a full trial, bat was adopted on insufficient grounds, and no 
po to be now fitted with it, and it is held that Niclausse, 
bock ate full of promise. Farther, a consider- 
able addition should be made to the engineering staff of the 
. While improving the position of the engineers as such, 
the country should see to it that the incompetents are weeded ont. 
As ve said, we cannot afford to imperil the country for 
of urites of inflnence; our en must be 
га 5 duties, they must be paid for it, 
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a position of responsibility and expected to 


INTERNATIONAL ELECTRICAL CONGRESS 
AT PARIS,’ AUGUST 18th to 25th, 1900. 


PROVISIONAL PROGRAMME. 
norton I1.—Sorentirio PROCESSES AND MnasUunmd INSTRUMBNTS. 


1. Magnitudes and Inits.— Recapitulation and co-ordination of the 
decisions of former congresses. 
а е P ‘thet propertie Tosalafo Go uot Leer 

ев :— r9, тә; 

subatances.— Measurement of magnetic fields.— Measurement of the 
power of simple and polyphased 5 currente —Practical 
methods of decomposing a periodic carve into simple harmonic 
fanctions. 


3. Measuring Instrwments.—Recent improvements in measuring 


V 

meters. ographs and r р 

4. Photometry д standards; comparison of photometric 
standards.—Moeasuring methods and instruments. - i^ d 


Звсттон П —Paopuortom o» ELECTRICAL Enencr—TsansrormMa- 
TION —TBANSMISSION AND DisTARIBUTION— Ei sorRIO TRACTION — 
LIGHTING. 


1. Production of Electrical Energy.— Transformation.—P 
made in continuous current generators as om oa the lead of 
the brushes.—The unification of modes of tes and definitions 
relating to machines. In particular, the dcflaition of maximum 
current, normal power, fall of pressure, and elevation of tempera- 
tare.—Oomparison between inductor alternators and other typos. 
—Unification of freqaencies; discussion as to the best frequencies to 
adopt, with regard to price and good working of the apparatue.— 
Compounding of alteraators.—Asynchronons качон ee 
of alternators: inflaence of the regalation of the prime motor.— 
Oommutators, rectifiers.—Price of electrical energy at the central 
stations.—Choice of the power of units.—Meters and tariffs. _ 

2. Transmission and Distribution.—High tension lines; the regela- 
tion of high tension conductors along public roads; measures of safety 
for the pablic.—Oonnection to earth of the conductors in various 
systems of distribution. — Ligh and lightniog condactors.— 
Astomatic connection to earth of uits in case of any accidental 
ris in the pressure.—Comparison of synchronous and asynchronous 
motors.— Tne employment of condensers. ; | 

9. Electric Traction —Progress made in traction motors.—Oom- 
parison between the three systems: continuous current, triphase cur- 
rent traneformed into continuous currant by sub-stations, triphase 
current.—Traction on rails; automobile cars or trains; com — 
Resistance of the air on cars. — Maximum pressure tolerated by public 
regulations for traction in city and suburbs, railways, and canals.— 

4. Lighth 5 — baks 

i ing.— us e arc; com on between 
the continuous carrent arc and the alternating current arc, the open 
and the enclosed ато. Coupling of arcs.—New incandescence lampe. 
Lighting of care and trains. 


Вкоттон III.—HipgorBOo OHSMISTRY, 


1. Theoretical Researches.—Oonductivity of rarefied gases. Rate 
of transport of ions.—Ohemical actions of the electric spark and 
brush. Organic compounds produced by arora beng 

2. Apparatus.—R cent improvements in batter S'andard oells. 

vatterice.— Batteries with large oatput.—Accumslators in 


nalyses. uantitative analysis of metals. 
Industrial methods of analysis in electrolytical works. | 
4. Metallic Deposits.—Deposits of chromium, aluminium, and sinc. 
Statistical docamente giving, for each nation, the quantity of silver, 
copper, and nickel deposited annually, 
. Meallurgy.—Bilectrolytic treatment of ores of copper, sinc, 
lead, and nickel.—Treatment of mattes.—Polished metals obtained 
directly in electrolytic baths. — Industrial refining of copper.— 


Вестон ГҮ.--Тегваварнт. —-Тигврнонт. —ҮУлв1008 
APPLICATIONS. 

1. Generation of Electricity — Batteries. Magnetic calls.—Employ- 
ment of dynamos and accumalators. 

2. Lines —A. Overhead Lines.—Iron and stel wires.—Oopper and 
bronss wires.—Bi-metallic wires.—Aluminium wires.—Insulators of 
vorcelain 3 poles.-—Methods of preservation. 

aupporte.—Oross-arms.— Derricks.—Modes of oon- 


B. Underground Lines.—Oables insulated with gutta-percha, india- 


rubber, paper, &c.— Armoured cables.—Lead-oovered cables.— Modes 
of construction. | 


Coverings our.—The apio mnt of steel of great 
strength. t cables for great bles with strengthened 
shore-ends.— The utilisation of ыы telephony. — 


— — — 
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air insulation.—Laying and repairing 


Rapid apparates.— Apparatus for previous composition.—Apparatus 
for photographic registering.--Relays.— Relays for underground and 
su ne lines.— 


B.—Telephone Apparatus. —Transmitt srs.—Heceivers. Б 


— Various finite 


ead, or mixed systems.—BSingle 
and double-wire systems.—Anti-indaction lines.— -distance 
phony.—Simultaneous telegraphy and telephony. 

5. Propagation of Currents in Telegraphy and Telephony.—Lines of 
small capacity. — Lines of great capacity.— Hate of transmission.— 
Order of magnitude of the carrents. 

6. Preservation of Telegraphic and Telephonic Communication.— 
Disturbing inflaences due to the vicinity of industrial currents.— 
Induction of alcernating currents and rectified currents.— Preservation 
of lines.—Iosulators 
—Automatic cut-outa.— Preservation of stations.—Fasible circuit 
саса Inflaenos of storms. — Lightning conductors.— Earth 


Ourren 

7. Wireless Telegraphy.—Various systems.—Oacillators.— Reoeivers. 
—Ooherers.— Feelers.—Syntonisation of apparatus.— Communications 
with or between ships.—Optioaltelegraphy. . 

8. Clockwork.—Automatic windiog.—Automatic setting to time.— 
Employment of когере апа telephonic wires for the unification 
Н 5 electrical systems to the types of clockwork 

ове. 
. Various Applications —Various signals and calls. 


BaoTrow V.—HEirtorgo-PHYSIOLOGT. 


1. Production of Electricity by Living Beings.—Bo-called currents of 
rest inidifforent tissues; nerves, muscles, glands, &c. Ourrents of action 
or negative oscillation. Ourrents of the special organs in electric 
fish, methods and instruments for the study of these various currents. 

2. Action of Electricity on Living Beings —lInflauence of the form 
of the exciting electric wave; characteristics of excitation.—Electri- 
Midiriffing by sinesoldal стам Жур by undulatory 

у our — g un 
carrents —Eleottifying by high frequency currents.— Processes : 
direct, by condensation, by self-conduction, wnipolar or bipolar, 
&c.—Instrumental appliances for the production and application 
of these various currents. 

3. Measuring Instruments and Various Physiological Effects. 


4. Dangers of Different Modes of Producing Electrical Energy. | 
suffering 


Death by elechicity. Measures to be adopted with persons 

"Daring 5 visits in which bers onl take part 
D һе gress, which mem y can 

will be paid to the more important installations in Paris. 
Applications for tickets for the Oongress should be addressed to 

one of the secretaries of the Committee of Organisation, M. Paul 

Janet, 14, Rue de Stael, Paris, and the amount of the subscription 

10 eno) sent to the treasurer, 


Members’ tickets will include free admission to the Exhibition 
during the Congress. 


THE EFFICIENCY OF THE GAS ENGINE. 


By ED. O. рв SEGUNDO, Assoc.M.Inet.0.B. 


A GREAT deal has been written of late upon the subject of 
economical power production, and in dealing with the subject 
reference is frequently made to the superior efficiency of the 
gas engine as a heat machine. 

To fix our ideas let us examine the results of a test carried 
out by Prof. Kennedy on a gas engine indicating about 18 
HP. Very carefnl analyses of the gas nsed showed it to have 
a calorific value of 20,800 thermal units per pound. The 
weight per cubic foot of the gas at the actual mean tempera- 
ture and pressure of barometer during the trial was 0°0825 
Ibs, hence the calorific value per cubic foot was 20,800 x 
0°0325, or 677 thermal units. The total amount of gas nsed 
in the trial was 1,409 oubic feet, and the total namber of 
explosions was 35,712.  Henoe the gas used per explosion 
was 003946 cubic foot, or 0*001283 Ib., which corresponds 
to a total available heat per explosion of 26:7 thermal units, 
or 20,620 foot- pounds. 

So far we are able to obtain exact figures. For the 

of calculating the absolute efficiency, it is only 

necessary to calculate the actual work done (net) by the 
charge of gas and air per working stroke from the 

which in this case amounted to 4,180 foot-pounds, 

work oat the ratio of heat turned into work-—4,180 


— Wires.—Nets.— Automatic connection to earth. — 


Leon Violet, 20, Rue Delaulre, - 


foot-ponnds—to the heat supplied per working stroke, v.z , 
20,620 foot-pounds. This gives the absolute efficiency of 
the gas engine as 

4.130 x 100 


———— = 256 per cen 
20, 20 aoe 


Mr. Westinghouse, however, claims an even higher efi- 


consumption 
gas of under 8 oubic feet. The calorific value of natural 
gas may be taken at 1,000 thermal unite per cubio foot at 
mean pressure and tem henoe the ormance of 
Mr. Westinghouse's engine is equivalent to an absolute eff- 
ciency of 
2.545 x 100 
8,000 
The beat result in steam engine performance, of which the 
writer is aware, is that of a quadruple expansion steam 
mping engine now at work at a pamping station.of the 
ennsylvania Water Company, near Pittsbarg, the heat 
expended per r.H.P. per hour amounting to 11,158 British 
thermal units, and showing an absolute efficiency of 


2.545 x 100 
11,158 A per opt 


Having regard to other considerations, a discussion of 
which would be too lengthy in this short note, it may 
safely be said that the limit of possible absolute efficiency is 
nearly reached in the latter figare as far as the steam engine 
is concerned. 

The word efficiency may be interpreted in different ways; 
it is capable of nearly as many definitions as the word load 
factor.” But it will be-admitted that in judging of the 
performance of any machine, as compared with thut of 
another machine, it is only fair that its maximum capeci 
should be taken into consideration as well as the actual work 
it does. This is tacitly assumed when the mechanical 
efficiency of one engine is compared with that of another, 
but in comparing the amount of heat turned into work in a 
steam engine with that utilised by the gas engine, it is 
sought to compare two things which are not strictly speaking 
comparable in that the same standard does not apply to each. 

Between 1819 and 1824 Carnot wrote his now famoos 
little work, Reflexions sur la Puissance Motive du Feu," 
in which the following occurs: We should not 


= $1:8 per cent, 


expeot ever to utilise in practice all the motive power of com- 


bustibles ;" and again, "The motive power ot heat is iode- 
m of the agent employed to realise it; its quantity и 
xed solely by the temperatures of the bodies between which 
= heat transfer gon ссе 1 € e 
ning upon this basis, the following expression is 
arrived at for the maximum amount of heat supplied to an 
engine which it is possible for tbe engine to turn into work. 
Ee = Ti То , 
Y Ti 
where Ee. is the Carnot efficiency (the suffix c to distinguish 
it from u similar expression evolved by R inkioe). 
‚ т, absolute temperature at which steam is received by the 
engine. 
ute temperature at which steam is rejected by the 
engine. 

Working out the efficiencies of the gas and steam engine 
before referred to проп these lines, we come to s very 
deg gine the i itial and final tem 

n gas en e in n peratures were 
2,155? Е. and 110° F. respectively, corresponding to absolute 
temperatures of 2,615? and 570°. Hence the greatest 
amount of heat sapplied which the жүз could possibly 
turn into work would be represented by the fraction, 

2.615 — 570 
2,615 


the gas engine turned 25°6 per cent. into work, hence із 
relate effi is 


70. 8 


statement of the case is effected in the exprer 
Rankine cycle, but for the purposss of this page 
rm is quite sufficient. 


© A more com 
sion based 
tbe simpler 
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— = 82 7 per cent. 
The initial and final temperatures in the cycle of the steam 
ping engine were 311° and 105°. 
The Carnot efficiency is, therefore, 
772 — 566 
112 


but the engine turned 22°8 рег cent. of the heat supplied into 
work, hence its relative efficiency is 
22°8 x 100 
^. 20:5 

The figures for Mr. Westinghonse’s gas 
appear as yet to have been published, but its relative effici- 
ency may be approximately calculated from that of the gas 
copine above, worked ont thus : : 

Westinghouse dei elds 1 1 H P.-hour with an ex- 
penditure of 8,000 thermal units. 

The gas engine above referred to, requires an expenditure 
of 12,800 thermal units per indicated horse-power-hour, hence 
the efficiencies will be roughly in the proportion of 2 800 

3 
12.000 


= 26:5 per cent., 


= 80 per cent. 


or relative efficiency Westinghouse engine = 32:7 x 


= 52-8 per cent. 
Although there is no doubt that more room for improve- 


ment exists in the case of the gas engine heat efficienoy than 
fairly 


in the steam engine, still it may be assumed on 
practical gro the limit of efficiency must now have been 
nearly reached in the gas engine. It is probable that the 
steam engine will always be a more efficient machine than 
the gas engine for turning heat into work, having regard to 
the respective limitations of the two machines. 


NEW PATENTS AND ABSTRACTS OF 
б PUBLISHED SPEOIFIOATIONS. 


NEW PATRETS.- 1900. 


Compiled expressly for this Journal by W. P. Тномрвои & Co. Electrical Patent 
Agenta, 892, High Holborn, London, W. O., and at Liverpool, Manchester 


and Birmingham, to whom all inquiries should be addressed. 


9,750. 
ышна purposes." Cork, ALLMAN & Co., LimiTED, and W. ALLMAN. Dated 
у 


9.751. An automatic disc-catch lever switch for electric tramways.” В. EYRE. 
Dated May 38th. | 

9,758. “Improvements in the contact arm and contacts of motors starting 
and similar switches." A. H. Marks. Dated May 28th. 

9,760. “Improvements in electrical maximum-demand indicators.” G. Hoox- 
нам. Dated May 28th. 


9,767. "Improvements in the method of splicing cables." T. J. McTiuHE. 


Dated May 38th. (Complete.) 


9,768. ‘Improvements in the manufacture of electric railway rail bonds." 
T. J. McTiIGHk. Dated May 28th. (Complete.) 

9,781. ** Improvements relating to primary batteries.” E. P. L. Mons, Dated 
May 28th. 

9,784. ''Improvemente in electric switches." W.F.JonEs. Dated May 28th. 

9,898. 


J. W. GARRETT. 
9,878. 


ted May 89th. 


and T. Hgwirr. Dated May 29th. (Complete.) 
9,879. “ ug rige in Nernst’ lamps havin 
terrupters." R. KRA 
9.944. 
Tue NERNST 
9,953. 
9,964. 
9,965. 
Hovsrun Company, LIMITED. 
(Complete.) 


9,957. Improvements in telephone signalling systems.” N. Н. HOLLAND. 
Dated May 80th. 


xw, Dated May 29th. (Complete.) 


LECTRIC Ілонт, LiuwirTED, Dated May 80th. 
% Electric switches.” A. T. BaLpwis. Dated May 80th. : 
* Electric air pumps.” A. T. BaLpwin. Dated May 80th. 


(W, B. Potter, United Btates.) Dated May 30th. 


962. ''Improvements in or relating to alternate current induction motors.” 


G. W. Monxx. Dated May 80th. 

9, 968. Magnetic separators.” O. Їїмклү. (Mechernicher Bergwerks-Actien- 
Verein, Germany.) Dated May 30th. (Complete.) 

9,971. An improved method of utilising electrical earth currents." E. Jaun. 
Dated May S0th. 

9,988. 
Monaco. Dated May 80th. 

10,001. 
tric motors.” 

10,023. 


„ M.Gaucungx. D 


C. W. Dawson. Dated Мау 3156. 
May 81st. 


system 
10,026. Electrical appliance for working pile drivers,” J.Garviz. Dated 
May 81st» 


engine do not 


8,000 


‘composition. 


“ Improvements in junction boxes, crosses, tees, bends, draw-in boxes, 
and other fittings for metallic conduits for electric cables and wires, and for : 


% A new or improved method and e for automatically operat- 
ing and controlling signal lights on board ships where electricity is employed.” 


ве Improvements in electric motors, batteries, and connections thereof, 
for ing automobiles and like vehicles.” J. Hewitt, C. A. LINDSTROM, 


automatic hest current in- 


* Improvements in incandescent electric lamps.” B. M. DRAKE and 


% Improvements in electric railway systems." THE BRITISH THOMSON- 


% Electric signalling device for preventing railway collisions.” G. D. 
©“ An improved method and means for controlling the speed of elec-' 


"Improvements in electric tramways or railways on & conduit 


10,029. “Improvements relating to the distribution of electric current.“ 
N. W. STORER. (Date applied for under Patents, &c., Act 1888, Sec. 103, Novem- 
ber Ist, 1899, being date of application in United States.) Dated May 318%. 

10,065. “Improvements in automatic magnetic circuit breakers.” W. R. 
Lake. (W. M. Scott, United States.) Dated May 31st. 

10,074. “Improvements in electric brakes.” F. C. NEwELL. Dated May 81st. 

10,075. Improvements in, or in connection with, trolley or like current col- 
lectors for electric railways and tramways.” J. W. Martin. Dated May 318%. 

10,001. “ Electric fuse." І. KrrsEex. Dated May 81st. 

10,105. “Improvements in adjustable resistances.” 
June Ist. 

10,121. “Improvements in electrically propelled velocipedes, carriages, and 
Other like vehicles.“ C. ApAus- RANDALL. Dated June Ist. 

10,121. Calling appliances for telephone switchboards." J. E. KINGSBURY. 
(The Western Electrie Company, United States.) Dated June Ist. 


A. H. Mayes. Dated 


10,138. “Improvements in and relating to electric meters.“ T. DUXCAN. 
Dated June Ist. (Complete.) 
10,184. “Improvements in electric meters.“ T. Duncan. Dated June ist, 


( Complete.) з 
10,187. “Improvements in or connected with electric lamps," R. Knavx. 
Dated June lst. (Complete.) 


10,173. “Improvements in apparatus for starting and controlling electric 
motors.” T. Preece. Dated June 2nd. 


1 % Electrical steam boiler.” С. E.Grirvrinc. Dated June 2nd. (Com · 
plete.) 


10,197. “Improvements іп electrodes.“ K. A. WILDE. Dated June 2nd. 

10,210. “Improved electrical 0 for closing steam supply valves from 
a distance, and giving an audible signal.“ E. G. Daur. Dated June 3nd. 
(Complete.) 

10,214. “Improvements relating to electrical ignition devices applicable to 
internal combustion and like engines, and to other purposes.” J. A. MCMULLEN. 
Dated June 2nd. 

10,219. “Improvements in electricity meters.“ W. L. Wiss. (Lux'scho 
Industriewerke Actiengesellschaft, Germany.) Dated June 2nd. (Complete.) 

10,221. Electrical alarm for automatic fire-extinguishing sprinkler instal- 
lations.” E.Cuapwicx. (Н. Tetlow, Russia.) Dated June 2nd. 

10,280. “ An improved liie Argus of underground mercury contact for elec- 
tric railways and tramways." L. BacHELIN. Dated June 2nd. 


10,931. "Combined rheostat and attachment plug.” L., D. CARTER, Dated 
June 2nd. 


ELECTRICAL PATENTS OF 1886 EXPIRING IN 
JUNE, 1900. 


WE are informed by W. P. Thompson & Co. that about 90 applications for elec- 

trical patents were filed in June, 1886; of these some were never complcted, 

and of those that were only two have béen maintained to run their full term, 

Tis 14 years, and being of considerable interest we give short abstracte of them 
ow :— 


7,311. “improvements in e eleotrio conductors or cables for telegraphic, 
telephonie and other purposes, and la preoesces and чел fer the manufacture 
ef insulated conductors and cables.” В. J. B. Mille. (J. J. C. Smith and M. Smith.) 
Dated June 1st, 1886. Hollow electric cables are oonstructed with & core either 
ot copper wire wound in a close spiral or perforated lead tubing, covered with a 
layer of cotton thread. Over the core layers of insulated copper wire are wound 
in long spirals, each layer being reversed to the adjacent one; these are covered 
with an overlapping spiral of cotton tape covered on the outside with rubber 
he cable is next оов with a layer of rubber composition, 
having a coat of metal foil on its outside. Next come reversed spirals of cotton 
tape covered on each side with rubber composition. At this s the cable is 
vulcanised by steam at & temperature of F.for 40 minutes. For tbis opera- 
tion the cable is wound on a large drum which is slowly rotated to prevent the 
wire from moving from the centre of insulation. The cable is armoured by 
two layers of wire, one of fine wire in long spirals, and the eecond of short 
spirals of thicker wire. The cable is finally attached to pumping apparatus, 
and all the air and moisture removed by passing heated oil through it and fill- 
ing with melted paraffin wax. 15 claims. 

0,831. “improvements in and connected with the manufacture of aluminium and 
other light meta.“ F. I. R. Seaver. (Dr. Е. C. Kieiner-Flertz.) Dated June 29th, 
1866. Relates to electrolytic furnaces for obtaining aluminium, &c. The metal 
is obtained from its fusible compounds by the action of an electric current 
without the aid of external heat. In one form of the apparatus the vessel is 
lined, preferably with baucite; the negative electrodes project through the 
bottom, while the positive are arranged to hold a number of carbon 8, and 
are counterweighted so that they may be easily adjusted. The material is 
packed around the carbon rods, and the reduced metal sinks to the bottom or 
rises to the top according to its destiny. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Тномрвои 
and Oo., 822, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, prioe, post free, 9d. (in stampe). 


12,011. ''improvements in electric gas igniters." F. Deimel, J. Lehmane and 
A. Lylten. Dated May 26th, 1898. The electric torch consists ol a hollow handle 
containing the battery or accumulators, and a cover and extension containing 
the connections, the leads, and the switch. At the upper end of the torch, 
which is shaped in the known manner for operating gas cocks, the leads pass 
laterally to а сар within which the incandescing platinum wire is arranged. 
When the cap is placed over the gas burner and the circuit completed by means 
of the switch, the wire becomes incandescent and ignites the gas. Should the 
tension of the electric current be less than 1'8 volte, the ignition is ensured by 
fitting a platinum black igniter in the platinum loop. The electric current 
хата the igniter, which is then rendered incandescent by the escaping gas. 
8 claims, 


12,018. ''improvements in — ef electrical control fer elevators.” H. Н. 
Leigh. (F. J. Sprague.) Dated May 26th, 1898. An electromotor has its armature 
mounted upon a shaft upon which also a worm is fixed. This worm gears with 
a spur wheel on the shaft of the winding drum. The hoisting rope passes up 
the well over a pulley to the cage. The balancing rope passes under the pulley 
up the well,and then over another pulley to the balance weight of the cage, 
pius part of the load. Under some circumstances, therefore, the motor acts as 
8 generator. The electrical control system described diagrammatically in the 
specification is arranged so that the closure at a button at any landing will 
cause the lift cage to travel toward and stop automatically at that landing. 
Buttons which correspond to the several landings are placed within the oage, 
so that the closure of any one causes the cage to travel automatically to the 
corresponding landing and stop there. When the controlling circuit is thus 
closed in the or at a landing, the anoperated buttons at the other landings 
are automati l and magnetically locked to p the establishment of & 
conflicting cirouit, The direct control of the motor is effected in a similar way 
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to that described in Specification No. 4,549, a.D. 1898; the pilot motor, however, 
used in that care torregulate the resistance in the armature circuit, is replaced 
in the present case by a solenoid. 9 claims. 


12,100. Ав improved chemical compesition for the manufacture of manties or 
bleeks for use in eieotrio are " р, . Dated May 98th, 1898. Incan- 
descent arc lampe. Refractory tubes or blocks to be placed around or between 
the carbons are made "T intimately mixing 4 parte of dry plastic clay, 8 parts of 
alumina, and 4 part of kaolin. Water is gradually added to form a paste, which 
is moulded and submitted to prolonged baking. 


12,201. * Improvements in apparatus tor obtaining movement at the 
onde ө! submarine саме or other telegraph lines.” . Brews. Dated May Bist, 
1898. Relates to apparatus for obtaining synchronous movements at the ends 
of submarine cables or other telegraph lines. The rotating contact-maker has 
a toothed iron periphery formed in segments and is driven by electro-magnets 
which receive periodic currents from a battery. The contact breaker is 
governed by the tuning fork kept in vibration by the electro-magnet. The 
pendulum at the centre of its swing makes momentary contact with & mercury 
globule, and allows the passage of & current from the battery through one pair 
of brushes. This should happen exactly at the time when the other pair of 
brushes bridge the gaps between the opposite segments; if they do not, the 
current passes through the polarised relay and actuates mechanism to raise or 
rs weights on the arms of the tuning fork, thus altering its rate of vibration. 

claims. 


12,220. ‘improvements in or connected with ofectricalty driven vehiotes.” С. 
Jean and W. C. Reohnieweski. Dated May 3ist, 1898. Relates to means for 
starting, stopping, and reversing electrically driven vehicles in which an 
appliance is provided for controlling the supply of current to the motor for 
starting, regulating the speed of, and reversing the vehicle. A device is pro- 
vided for throwing resistance into the circuit, for short-circuiting the motor, 
and for applying a brake to the motor or some intermediate shaft; while an 


1 claim. 


"appliance is described for breaking the circuit suddenly, and for applying a 


safety brake to the wheels or axles of the vehicle, All three are mounted on 
a vertical shaft, the cylinder of the first device being keyed on it, while the 
moving portions of the other devices are loose and operated by pedals. 
The cylinder is composed of insulating material and carries contact 
pieces: These make contact with the brushes. By rotating the cylinder 

y means of a lever, the motor is driven in the required direction, and at 
the desired speed, or it may be stopped altogether. The cylinder is also 
of insulating material, and carries contact pieces. It is rotated by a pedal, 
which pedal through a chain also applies a brake to the motor or an intermediate 
shaft. The cylinder is returned after any movement bya spring under the 
control of а dash-pot. The safety device consists of a disc of insulating material 
carrying 8 pee which normally completes the circuit through two points. This 
disc is held by a pawl which can be released by a pedal. When this takes place 
the spring rotates the disc to break the circuit chrough the above points, and 
apply a brake to the wheels or axles through а chain. 4 claims. 


12,880. ''imprevements in by means of slectric light.” К. Klokler. 
Dated June 8th, 1898. Relates to telegraphing by means of ultra-violet radia- 
tions from a source of light without the use of а metallic connection. The 
transmitter consists of a holophote arrangement of an electric arc lamp provided 
with a rocksalt or quartz focussing lens and a glass or other suitable shutter 
operated by a pneumatic arrangement similar to a photographic shutter. The 
receiver consists of a partially exhausted tube provided with & spark gap 
between the terminals upon which the beam of light is focussed by means of a 
quartz, &c., lens. The terminals are connected to an induction coil so adjusted 
by the resistance that the spark cannot pass until the ultra-violet rays fall on 
the spark gap. The signals may be received by the sparks, a telephone, or 
other apparatus arranged in circuit with a coherer which is excited by the 
Hertzian radiations due to the spark discharges. 8 claims. 


12,800. ''improvements in the method of and means for connecting the 
wires ef elestrie cables, and for disconnect 5 breakage.” 
Bostook and F. А. Cheetham. Dated June 9th, 1898. Relates to means for 
supporting the guide wires of electric railway conductors, &c., во that they may 
become detached in case of breakage. Hooks engage slotted plates to which 
the wire may be attached bya tightening screw. Weighted levers connected 
to the hooks by links withdraw them when the wire breaks and allows it to fall. 


8 claims. 

13,937. “improvements in electric glow lampe." The Spiral Globe, Limited, and 
8. C. E. Parker. Dated June 10th, 146. тосар decent pin Bulbs are pro- 
vided with internal light-refracting coils of glass rod. This is effected by winding 
the glass rod on в former, and placing the coil within a cylinder, which is then 
contracted on the coil to forma bulb. The contraction may be performed by 
closing the cylinder and exhausting air from it through a tube. By another 
method a bulb is blown of the desired size, cut in two, placed over the coil, and 
reunited by welding a thin strip of glass on its edges. Р claims. 


13,137. “А new or Improved apparatus or holder for carrying oarhons er oleo- 
trodes for use in electric weld brazing and the like purposes.“ G. W. de 
Tunzetmana. Dated June 11th, 1898. The electrodes of an electric arc are used 
for brazing, welding, or local heating generally are mounted in clips carried by 
pieces sliding on guides secured to parts of the frame. One clip is pivoted on 
the piece and one guide is pivoted to the frame, the pivots allowing the angle 
between the electrodes to be varied. The pieces are adjusted by screwe, one 
of which can be moved laterally against a spring to strike the arc. The parts 
of the frame are secured to an insulating block with a handle. This handle and 
а second handle have shields. The apparatus may be slung by a link. When 
the angle between the electrodes is very acute, a wedge of refractory material 
шау be placed between them, ог they may be coated with a refractory material 
which only melts in the arc, to prevent the arc from creeping up the sides. 


2 claims. 

13,300. “im in or connected with shades or covers for eleo- 
trio fights.” С. C Erf. Dated June Lath, 1898. Globes and holders therefor 
for electric incandescent or arc lamps. A globe is beld within or on a cover b 
catches, the cover being carried by an ordinary lampholder. The globe an 
cover may be made of ground or opal glass, but are preferably of translucent 
china, formed ina plaster or other mould, and fired and glazed. The catches 
may be steel clips attached to the cover by split rivets and wa-hersand adapted 
to grip а rim on the globe. The clips may be on the globe and grip a rim on the 
cover, &nd their inner arms may be dispensed with. They may бе secured by 
heads on them, and passing them through washers and holes in the globe, formin 
separate rivets being dispensed with; a wire ring may then be passed throug 
the heads of all the springs on tbe globe to keep them in position. In another 
arrangement springs which grip or enter holes in the rim of the globe are arms 
of a flat ring, which is secured on the lampholder above the cover. A wire may 
be bent to form the ring and two arms, which are provided with knobs at their 
ends. Thecover may be dispensed with, or replaced by a reflector. In another 
arrangement springs are dispensed witb, the rims of the globe and cover being 
n with projections and recesses to engage together as & bayonet joint. 

claims. 


13,994. “im s in electric are lamps." А. M. Arter, Dated June 14th, 
1898. Arc lamps. Solenoid regulating mechanism is arranged so that the carbon 
holders are connected by rods, a chain and cords to opposite sides of a pulley, 
which may have two grooves of different sizes to allow unequal movement of the 
carbons. The cord from the heavier upper holder passes over a stationary 

uide wheel. The pull is supported by a frame and a spring. The pivot may be 

elow the pulley or may be coaxial with the pulley. A cord is attached to and 
wound on a part of the pulley, of small diameter, and carries a lever on which is 
the core of a series or differentially wound solenoid. Or the cord may itself 
carry the core. A dash-pot controls the movements of the core or frame. In 
operation the pull of the heavier upper holder on one side of the pulley is 
balanced by the pull of the cord due to the solenoid on the other. The chain 

revents the cord from being lifted from the pulley if the lower holder is 
ifted. In a modification the lamp is inverted, the regulating mechanism 
being connected by cords with rods which extend upwards and carry the carbon 
holders. In another modification, described also in Specification No. 27,636, 
A.D. 1898, the pulley is of larger size, and slotted to pass the pivot, both cords 


depending directly from it; it is weighted to compensate for the i 
difference in weight of the carbons when continuous current is used. A tooth 
wheel and racks may be used instead of the pulley and cords. For alternating 
current the solenoid core consiste of a series of flat discs. 4 claims. 


13,812. “improvements in юне incandesesat lampe." 0. И. Michasissa. 
Dated June l4th, 1898. Incandescent lamps. A bulb hes its open end 
channelled to clamp & rubber or other pecking ring against a glass or 
base by atmospheric pressure after the parts have been put in an 
exhausting apparatus. The parts may be readily for cleaning or 
renewing the filament. The base is fixed in a metal cup which also contains an 
insulating ring, provided with a nut and a contact ring attached to the leading- 
in wires. The ends of the wires are split to receive the ends of the filameat, 
and are closed thereon by sliding sleeves. 1 claim. 


13,318. “improvements in or relating to telephone installations." 2. T. Lesa. 
Dated Jane 14th, 1998. Relates to the use of а common generator at the 
exchange for calling. Each subscriber has a branch from an extra commen 
wire and earth return or from an extra common metallic loop circuit. A special 
calling switch is Provided in which the subscriber's ordinary circuit is connected 
to two bridgen, e wires Padini о the apparatus being consected to under 
springs, and the special calling circuit being connected to upper springs. The 
upper springs are provided with contacts and with insula projections for 
depressing the springs. 2 claims. 


fer 

ated June 25th, 1 An incandescence furnace for making calcium carbide, 
or for other purposes, consists of refractory slabs fitted in grooves in metal 
end frames, which are held together by insulated tie-rods. The sides are further 
supported by bolts passing through them into eyes carried on the tie-rods with 
intervening asbestos insulation. The electrodes between which the incan- 
descent conductor is held, are supported by ball joints packed with ssbestos, 
on oppositely threaded shafts, so that they may be turned in the furnace, or 
tilted upward by rollers оп arms of hand levers. The shafts are supported so 
as to be movable longitudinally towards or from each other by nuts on toothed 
wheels which are rotatable by pinions on а side shaft. Thepinions are movable 
along the side shaft, or this is movable laterally in its bearings to disengage the 
wheels so that the electrodes may be independently adjusted. 8 claims. 


14,283. “Improvements in systeme of electrica! distribation." R. . 
(C. F. Soott and B. G. Lamme.) Dated June 98th, 1896. Relates to means by 
which direct-current motors can be operated at variable fram an 
alternating current circtit. A rotary transformer or converter ts employed to 
convert the alternating current into a direct current, a step-up or step-down 
transformer provided with means for altering the relative length of the primary 
and secondary being employed to the electromotive force. The invention 
is described as applied to an electrically operated vehicle. The alternating 
current is supplied from an overhead conductor through a trolley to a trans 
former. The secondary of the transformer is divi into sections, and is 
connected to the converter through a switch. The motors are supplied with 
а direct current. In order to secure a constant of the converter, a m 
chronous motor may be supplied with current from one of the sections of 
„ A separate exciter or a battery may be employed for starting. 

claims. 


14,294. “'improvomont in of 
motivo feros." В. G. Lamme. Dated June , 1898. (Date claimed under 
Patents, &c., Act, 1888, Вес. 108, February 10th, 1898, being date of рур in 
United States.) Relates to means for regulating the electrom foree al 
direct currents for rotary transformers or converters supplied with alternating 
ourrent. The generator supplies two-phase currents to a statio transformer 
the secondary of which is divided into sections which may be connected as 
desired, through switches with the rotary converter. A rheostat is included in 
the field. The regulation of the electromotive force impressed on the direct 
current circuit is obtained by varying the number of seotions of the stationary 
transformer in the circuit and by v the resistance in the field. Choking 
coils are included in the transformer circuit, or a separate coil may be included 
in each of the leads. 8 claims. 


14,919. “Improvements lu and te dry and ether gatvanie batteries.” 
A. К. J. Ball. Dated June 20th, 1808. Re ‚ firstly, to a dry cell consisting сі 
a zinc cylinder, a carbon cylinder or rod packed around with а а 
mixture, which is held in place by a porous cylinder and an electrolyte which is 
solidified by the addition of plaster of Paris and flour to it. The electrotyte 
consists of an aqueous solution of the ohlorides of aluminfum, ammonium, asd 
magnesium, but either the aluminium chloride, or the magnesium chloride, may 
be dispensed with. The cell is closed by a bitumen sealing and a chamber and 
exit tube provided for the collection and escape of the gases evolved. The wire 
from the zinc is surrounded near the zinc with a strengthening metallic spiral 
The invention also relates toa fluid battery of similar construction, in which 
the above-described liquid or ammonium chloride is the electrolyte, and the 
carbon electrode stands on an insulated foot or base. 6 claims. 


14,318. “ in dynamo-eleetrio machizes and motors.” $. 6. 
Brown. Dated June 29th, 1898. For the purpose of economising materia 
aud obtaining easy commutation, one or more of the field poles are made 
sufficiently s g to effect the commutation of tbe whole of an arms 
ture section, while the others are wound with fewer ampere-tarns and 
given a smaller air-gap or clearance. In a multipolar machine with 
~geries-wound drum armature, for example, one field e is wound with 
а larger number of ampere-turns than the others, and the air space of the 
latter is reduced. The span of the pole may be in by extending i$ in 
one or both directions round the armature, while its active area may be 
diminished by slotting it. Instead of a single pole, alternate poles may be made 
stronger than the others. Ina bipolar machine having a divided magnetic 
circuit, the span of one t face may be increased and ite area diminished as 


described above. 10 cl | 
te the . 
„ А. Момина. June 1. 


14,991. "improvements in and 
mos or alternatore and the like.” 4 

lates to the coupling of dynamos. Alternators have their armatures moanted 
on hollow shafts and are placed so that these shafts are accurately in one Hne. 
Each shaft carries a driving pulley. A smaller shaft passed through all the 
hollow shafts, is supported in them, or by bearings between them, and carries 
clutches to connect with any of them. Alternators at the ends of a line may 
have solid shafta. 8 claims. 


14,899. “improvements ia er te vacuum brake 
CUR ETE S e ggg lg 


through flexible pipes with the lower and upper sides o 
piston working in a cylinder carried on trunnions. The 
cates through a passage with a port leading to a vacuum reservoir, from which 
air may be withdrawn by an exhauster driven by the vehicles or by a separax 
electric or other motor and connected to a port, When a port in a hollow 
conical plug registers with the pipe air enters through holes in the bottom of the 
plug, and passes to the underside of the piston applies the brakes. Whee 
the plug occupies a half turned position, the pipe communicates through a port 
with the vacuum chamber, and the pressure on each side of the piston being 
equalised the brakes are released. б claims. 


22,970. r fe amd relating te aule batteries." б. Loveins. 
Dated October 20th. 1898. Relates to electrol for two-fluid cells, onc elec 
trolyte consiste of nitric acid 12 per cent., nitrous acid 8 per cent., ei 
acid 50 per cent., water 80 per vent. by weight, or nitrous acid may be used 
instead of the nitrio acid. is solution is put with the carbon electrode. The 
solution may be strengthened when partially exhausted by a more concentrated 
solution of the same acids or by the addition of chlorine and o in any o 
venient way, also nitric oxide or other oxide of nitrogen. Another depolarisuw 
agent nitrosyl sulphuric acid is dissolved in water. In another mođifcetia 
nitrogen pentoxide is passed into nitric acid. Any gas coming from the celis i: 

sed into condensers containing a solvent. this becomes sufficient} 
pregnated with gas it can be used in the battery. - 6 claims, 
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JUNE 22, 1900. No. 1,178. 
OONTHNTS: raan | 
The Electrical Engineering Trado in South Afri 105 THE ELECTRICAL ENGINEERING TRADE 
Englis . F Telephony (ais ) и IN SOUTH AFRICA. 
The Lighting of Small Towns . 1042 | 
mg geni еы of the Buccesstul Btreet Railway Manager бөз 108 | — | i , 
Bills before Pulse f Committees .. І 1043 Now that the war ія drawing to a close in South Africa, and 
iis Construction Оо. v. Imperial Tram | 9000: „ io t° countries of extensive area are about to pass from so- 
Nasional Telephone Oo. v. Tunbridge Wells ‘Oceporation .. 1047 called independence toa part of that whole which constitutes 
I oct tha Seana aus (ancien ao 1048 Һе British Empire—it would not be amiss to take a glance 
= at the new situation with special reference to the possibilities 
The Towns’ Refuse Problem .. - 
Magnetic Field of the Barth | 1050 ct electrical trade, and to see how the English manufacturer 
we із ше Мачу 1051 stands with regard to the same. 
Oentral London Railway W (continued) .. 1055 In considering this question, it may perhaps — at 
Th он 
dise DUM Game iid a ring Oom- loss first sight as if the Transvaal were not the only place where 
Sappi i Si Station iom E. 1092 there are possibilities of electrical trade, although the 
Traffic Receipts 5 1070 remarks to follow refer mainly to that country — but it is a 
Share List of Electrical Companies 1010 fact at present that very little has been done in matters 
The Marleitel Bleck 1 1072 electrical outside the Transvaal, with the exception of 
Presidential Address . Шш сом 1073 electric lighting and tramways in four or five of the large 
Tho Lighting of Small dl tora a x 1074 towns of the Cape and Natal. What the possibilities of 
| . cio Hail ёй 1076 electrical trade are in the future for the back districts of 
 Telaon Energy ... ia өй (coe чае) ТИ these oountriee—for Bechuanaland, Rhodesia, and other 
3 Published Specifications 1009 placee—it is almost impossible to forecast. But it may be 


fairly aoonrately said that these countries will more or legs 
take their cue from the Transvaal, where there has been 
gathered together in one district more electrical plant, and 
no doubt more electrical experience acquirediin certain lines, 
than in any other country of the world, with the exception, 
possibly, of America. 

We may, therefore, conclude that the trade of the Trans- 
vaal—which will continne to be the centre of electrical 
activity—will guide the electrical trade of the other countries 
into certain well-worn grooves, and the point to be oon- 
sidered is: How does the English manufacturer benefit by 
this trade ? 

It is, perhaps, hardly 10 years since the discovery of the 
rich gold-bearing reefs of the Witwatersrand, but during this 
period the most marvellons collection of machinery of all 
sorts has been installed over a line of country about 40 miles in 
length. The only difference between this collection and the 
machinery of the Black country is that it is all of the newest 
and very best, whereas but let us draw a veil over our own 
shortcomings. Now, althongh there is so much of this 
machinery, there is yet room for a great deal more, as it is 
a well-known fact that many of the small mines 
have never been properly developed, and many of the 
large mines have neglected their extensions and 
deep levels. The reasons are that of late years 
the unrest in the Transvaal, and the want of confidence 
in the corrupt Government, were not conducive to the 
sinking of fresh capital in machinery. Everyone knew that 
the struggle must come sooner or later, and most of the 
mines were content to depend on the machinery they had 
already got, and await events. This attitude has been 
justified, as we all know now, and it will not be many months, 
or perhaps weeks, before the mines will be again occupied, 
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and the question of new electrical machinery gone into. 


Then will it be seen how much of the old machinery has 


been irreparably damaged by neglect and by water; and, 
inspired by confidenoe in the new state of things, orders will 
go out broadcast for this machinery and for plant which the 
mines have been waiting for years to put down. New 
schemes will be taken in hand, new districts developed, and, 
what is more, every bit of machinery will be wanted at once. 
Now, who is in the best position to supply it? 

In the early days of the Rand, things went pretty much 
the way of the English manufacturer, and direct cur- 
rent dynamos from England tumbled into the country 
as fast as they could be made. But after a little while 
there came a change over the scene. The Frankfort Exhibi- 
tion was held, polyphase dynamos and motors were shown in 
operation over long distances, and the superiority of this 
system for the transmission of power was demonstrated. 
And then slowly but surely the polyphase machine 
began to get an entrance into the Transvaal, to the 
exclusion of the direct current plant, and to the benefit of 
the foreigner. But the English manufacturer made no 
move; he has hardly begun to do so now. The result is 
that the trade has largely gone away from England. In the 
first place the Germans and the Swiss benefitted largely by 
this new state of things, but they were greatly handicapped by 
the demand for similar machinery at home. In the mean- 
time, however, the Americans had been adopting polyphase 
machinery on a large scale, and what is more, standardising 
and making a special study of it. Being more enterprising 
than their Continental rivals, they sent men to Johannes- 
burg, and not only opened agencies, but even went so far as 
to form a supply company for certain mines. What was the 
result ? Americans are as clannish as the Scotch, and 
it became the саде of the unclean spirit who found the house 
swept and garnished. American machinery required 
Americans to understand it; the mines engaged them. 
These engineers required Americans to drive their 
machinery; they were forthooming. New machinery was 
required; specifications were drawn up by the American 
engineers in their own language and indicating their own 
type of machinery. Englieh makers could not or would not 
always quote to new patterns; they had made certain pat- 
terns all their lives, and they were not going to change now. 
To the next thing was but a short step ; what more natural 
than that American dynamos must have American engines 
to drive them, American pumps to feed the boilers, and to 
be driven by American motors, and so on ad lib. And now 
the Rand is full of American engineers, American practice 
is de rigueur, and American terms are the vernacular. Speci- 
fications are already being handed round for machinery 
which contain many words strange to our ears, and which 
clearly indicate their source and the type of machinery 
required. | 

Now, where does the English manufacturer stand? 
Orders for machinery to the value of millions of pounds will 
be given out in the course of the next year or two, not only 
for mines, but for towns, which will increase rapidly in size. 
How many of these orders will he get? Will he strive to 
get out of his groove? Will he send out cr appoint agents 
who are converraut with the requirements of new countries, 
or will he continue to try and force them to take the plant 
he his made for years? It is for him to answer, and not for 


us, bat let it be understood that we do not grudge the 
Americans their succees; it is due entirely to their enter- 
prise and our lack of it that they are now more or less in s 
position to dictate as to the origin of the machinery 
required. We only wish to issue a warning in time, now 
that a new state of things is springing up, so that the 
English manufacturer may get his fair share of the plums 

Apart from the question of polyphase machinery, which 
he is now beginning to make, there are many other directions 
in which he is at a disadvantage with the Americam 
Take the question of overhead line equipment, for instance. 
Why is it that we have to buy so much of this material 
from the States, not only for the Transvaal, bat ako 
for our. own requirements at home? Аге our own 
insulator makers energetic enough? Another рош, 
which applies less to the mines than to the towns 
is the supply of car bodies and trucks for electric 
tramways. Hot countries like Afrioa require open cam, 
or cars without windows, and with top canopies; are 
we going to continue to make closed cars only, because the 
Englishman is satisfied to travel in the summer in a rolling 


: Black-hole of Calcutta, rather than foroe the tramway com- 


these things. Indeed, he oan make them in every respect 
as well as the Americans, and the solidity of his work is 
generally better. But he must standardise his 
rather more во as to offer them at a lower price, and in s 
shorter time, if he wishes to secure his share in Ње 
growing South African trade. There is room enough 
out there for everybody, but we cannot afford to let 
our Colonies and our new territories become the 
dumping ground solely for American machinery—or see all 
the good posts filled by Americaus after we have fought for 
them ourselves. | - 


sented their rt, which has been laid upon the table of 
the House of бо od 
of a few days. 
illustrated abridgments of all specifications from 1617 to 
1883 should be made and the work completed by the end of 
1906 ; that volumes of collected abridgmenta for each of a 
limited number of leading subjects of invention should be 
placed in the Patent Office as an experiment ; that no action 
should be taken as regards the issue of reminders for pay- 
ments of patent renewal fees; that authority shouid be given 
to the Comptroller-General to reprint specifications of expired 
patents for which there is a demand; that a of 
deposit accounta for Patent Office publications should bə 
E tei eal ei that the annual allowance for the 
urchase of books and for binding for the Patent Offi» 
ibrary should be increased for the next three and that 
a special sum should be allowed for the purchase of books 
already selected but which cannot be supplied for want of 


The Royal Society.—Among the papers read yesterday 
afternoon were :— 


"On the Oonnection between the Hlectrioal Properties and tbe 
Ohemical Oomposition of Different Kinds of Glass.” Part By 
"Oa the Obange af ‘Rosistanos la Teon Produced by Megnetisaio 

n ton Prod ics,” 
by Prof. A. Gray, F. R. S., and Prof. E. T. Jones. 

“Ua Temperature at Oxtord in the Year 1899, as Der 
mined by Five Platinum Resistance Taermometera" by Dr. A 4 
Rambaut, F. R B. 

"Lines of Induction in a Magnetic Field,” by Prof. Hel a Бы», 
F. R 8., and A. Hay. 


Мт 


— e v )—————————————————————————Á—" 


Vol 46. No. 1,178, Juma 22 1900] 


THE ELECTRICAL REVIEW. 


1089 


n C | E a —е—‚_---- 


DR. PUPIN’S IMPROVEMENTS IN LONG- 
DISTANCE TELEPHONY.* 


By HERBERT T. WADE. 


SooN after the laying of the first Atlantio cable, nearly 50 years 
ago, Sir William Thomson prophesied that it would not be 
possible to exceed a certain rate of speed in the transmission 
of signale, on account of the so-called capacity of the cable. 
This prophesy has held good, for notwithstanding multiplex 
and mechanical systems of telegraphy on land, the submarine 
cables are operated at an average speed of but 25 words a 
minute. The use of a submarine cable in telephony over a 


greater distance than 27 miles in length (Dover-Calais) is 


not supposed to be practicablet, and consequently 5 
communication is not available where a large body of water 
must be crossed. In telephone circuits where aerial wires are 
employed there are also limitatiors, and yet long-distance 
telephony on euch a scale as is desired from New York to 
New Orleans or San Francisco, for example, has not been 
attained, and is admitted by telephone engineers to be next 
to impossible. 
After a series of experiments performed at the laboratory 
for electro-mechanics at Columbia University, Prof. M. 1. 
Papin has ascertained that with cables and air-line con- 


ductors constructed according to a method thus far 


employed in the construction of long-distance electrical oon- 
dactors, which involves a somewhat radical, bat, never- 
theless, a very simple departure from the methode, the 
efficiency of transmission of electrical 
energy is greatly increased, and that a 
number of the difficulties just enume- 
rated may be readily overcome. The 


— ͤ .—— 


method may be stated broadly to con- 
sist in employing what Prof. Papin 
calls non- uniform conductors in place 
of ordinary uniform conductors. In 
the course of his experiments he has made use of such con- 
ductors for long-distance telephony, and the researches in 
his laboratory have been marked with great snocess. 
Eectrical energy, when sert over a conductor of such 


* Scientific American, 


T This is incorrect, as good speaking through more than double the 
length of this type of cable is known to be perfectly practicable. — 
Ens. Erro. Rav. : 
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length as is used in long-distance telegraphy or telephony, is 
transmi'ted in the form of electrical waves. The transmission 
of the energy under such conditions can hardly be called 
direct, for it is first stored up in the medium surrounding 
the transmission line, and from here it is then transferred to 
the receiving apparatus. If а periodic current is impressed 
on the circuit by the transmitting generator, we have 
periodic variations of current and potential along the trans- 
mission wire. 

In the study of electrical waves it is found that the ampli- 
tude of the wave diminishes as the energy is propagated from 
the source. In short, a weakening of the current is caused 
which is styled attenuation, and for the constant of attenua- 
tion there is a mathematical expression in which the induct- 
ance, resistance, and capacity of the conductor, and the 
frequency speed figure. The lom of energy is due to the 
imperfect conductivity of the wire, and it is regnlated by 
the inductance and capacity in the circuit. The most 
important feature of this regulation is the following: Ifa 
conductor has a high inductance, a given quantity of energy 
will be transmitted with less loss than over a conductor with 
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а maller amount of inductance. This fact was known to 
Oliver Heaviside, the mathematical physicist of England, 
and while his theory den onstrated the superiority of a wave 
conductor of high inductance, it did not indicate a way in 
which such a oonductor conld be constructed. The mere 
introduction into the circuit of a оой] or coils has been tried 
without success, as there was no underlying mathematical 
theory to govern the experimenta, 

Prof. Papin, however, has developed such a theory, which 
serves to explain the problem, and its main features are well 
shown in a mechanical illustration in which the same 
elements are present as are found in the question of the 
transmission of electrical waves. To one prong of a tuning 
fork rigidly fixed at o is fastened a whose other end 
is attached to some firm object as D, shown in the illus- 
tration (fig. 1). Let the fork be set into vibration, and a 
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250 miles artificial line, with inductance coils at one mile intervals. 
Fic. 9. —EXPERIMENTAL CABLE WITH INDUCTANCE COILS. 


wave motion resulta, which, if the resistances due to friction 
are negligible, will take the form of stationary waves, as 
shown in fig. 2. But assuming that the frictional resist- 
ances are not sufficiently small to be neglected, then the 
direct and reflected waves will not be equal, and instead of 
stationary waves there will be waves where the amplitade 
of the particles at the greatest distance from the tuning 
fork will be less than that nearer the source of motion, as 
E 
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shown in fig. 8, the energy being dissipated by the 
frictional resistances in ita progress along the cord. This 
weakening or attenuation, however, will be diminished if 
a string of greater density is employed, since a larger 
mass requires a smaller velocity in order to store up a 
given amount of kinetic energy, and a smaller ipn 
oocasions a smaller frictional loss, Now let a weight, 

as a ball of wax, be attached to the vibrating cord at its 
middle point, во as to increase its mass. This weight will 
serve to occasion reflections, and there will be far less energy 
transmitted to the extremity of the string than before. 
Then, if the mass of wax be sub-divided and pnt at regular 
intervals, as shown in the diagram (fig. 4), the efficiency will 
be increased. The further we proceed in this sub-division 
the higher will be the efficiency of transmission, but a point 
will be soon reached beyond which it is not possible to 
secure an appreciable improvement by further sub-division. 

This t is where the oord thus loaded vibrates "g 
nearly like a uniform cord of the same mass, tension an 
frictional resistance, as we may see by reference to fig. 5. 
Therefore, to secure an increase in the efficiency of trans- 
mission over a cord thus loaded, we must properly sub- 
divide the load and the distances, or otherwise the effects 
of reflection will destroy the benefits derived from the 
increased mags. In the experiments with the cord it was 
found impossible to load the cord in such a way as to 
make it equivalent to a uniform cord for all wave lengths. 
bat if the load was distributed so that it satisfled a given 
wave length, it also answered for all Jonger wave lengths. 
The mathematical theory and law for the vibration of a 
cord under such conditions is exactly the same as that 
governing the distribution of the electric current over а 
wave conductor under the influence of similar forces, 
kinetic or mass reaction, tensional reaction and resistance 
reaction in the case of the cord being paralleled by 
electro-kinetio reaction, capacity reaction, and ohmic resist- 
ance reaction in the саве of the wave conductor. Therefore, 
it will be understood that if inductanoe coils are introduced 
along the wave conductor at periodically recurring intervals, 
the ag of the transmission of electrical en is 
increased. Prof. Papin’s conclusion is that a non-uniform 
conductor is as nearly equivalent to its oorrespondingly 
uniform conductor as sin £ is to 25 where ¢ is the 
angular distance between the inductance points of induct- 
ance sources and the angular distance to 2« corresponds 
with the wave length. Here the value Ф is inversely pro- 
сее to the wave length, во that for а given distance 

tween the reactance points the degree of equivalence 
diminishes ae the wave length diminishes. If the wave con- 
ducted be of complex nature, such as is met with in tele- 
phony where the overtones of the voice are present, then, if 
the approximation suffices for the highest essential 
frequency, the conditions will be even more favonrable for 
the lower notes. 

From theory to experiment was the next step in this 
investigation, and the study of these electrical waves waa 
undertaken while they were passing over wave conductors. 
The experimental proof consisted in demonstrating that non- 
uniform conductors of the description just given will show 
the same wave length and the same attenuation for a certain 
frequency and for al) lower frequencies as a uniform con- 
ductor of the same induotanoe, resistance, and capac 
wave length is, of course, conditioned by the frequency, 
and in the construction of the apparatus the periods used 
long-distance telephony were selected. 
selected was the counterpart of a cable 250 miles in 
length, having the equivalent resistance and capacity. To 
construct such a cable was a task of much labour, and 
three cables were made and experimented with, before the 
final form was reached which approaches very nearly the con- 
ditions existing in a submarine cable. This was formed of 
thin strips of tin-foil laid on sheets of paraffined paper and 
carefully connected, their length being sufficient to afford 
considerable resistance, while the eapacity was regulated by 
the thickness of the insulating material. The strips were 
then connected in sections, each being equivalent to one 
mile of cable with a resistance of 9 ohms and a capacity of 
074 microfarad, and were arranged in groups , one 
such gronp being contained in the heavy ocase shown in the 
centre of the illustration, fig. 9. Having a oable where 


will illustrate this more clearly. 


the more remarkable when it is realised that 


that its ad 
ity. The - 


there is resistance and capacity, it is possible to demonstrate 
experimentally the vigorous attenuation of the current and to 
study the propagation of the electrical waves. This attenua- 
tion, as been said, is remedied by the insertion of 
inductance coils into the circuit, and the illustration aad 
diagram show the method of adding such ooils. The wires 
from the various sections of the cable are connected with 


brags placed on a long wooden strip and by means of 
plugs and binding posts the circuit can At 


5 these points we have a close approximation to 


an attenuated sine curve as required by the mathematical 
theory. In this case the wave length is 17 miles and the 


following illustration w the inductance is керү 
placed in the cirouit, and the resalt shows a 
attenuation and reflection of the waves. Leaving the exact 
mathematical considerations out of the question it may be 
stated that if the induction coils are placed at intervals about 
Neth of the wave length the non-uniform conductor will 
be like a uniform conductor to within two-thirds of 1 per 
cent, eder is done 5 is made very small, 
comparatively speaking, e electrical energy is trans- 
mitted with but slight dissipati À numerical example 
If the oable is employed 


with the inductance ooils placed properly, then 2} cent. 
of the current generated at the ranamiiting end: traces the 
receiving end of the cable. But if the coils are cut out and 
the cable used in the ordinary way, then only >, уууф part 
of the current sent in at the transmitting end reaches the 
receiving end. In other words, the insertion ef the coils 
enables the cable to transmit 6,000 times as much current. 
The first application of the results of this investigation 
has been to long distance cable telephony. The cable being 
employed as before with the inductance ooils at intervals 
one mile, and at either end of the line two sets of ordinary 
telephonic instrumenta, Over this line of 250 miles of cable 
one can carry on а conversation distinctly, the fact seeming 
about 40 miles * 
is the present limit for cable telephony and that the longest 
cables in the New York subways are 15 miles in length. 
These experiments from a y scientific point of view 
demonstrate the feasibility of trans-Atlantic telephony. 


It is, however, in regard to ite applicability to | 
f i must be Tum y oon 


tion of the waves oocurs and a limit is very early set upon the 
rate of operation. With the attenuation taken oare of by 
indnctance coils added at specified distances along the cable, 
the current would be transmitted with small loss to its 


. 


to 
phy the efficiency would 
uctance coils could be 


the sheathing at small expense parison 
of the cable, and being made about 1 inch in diameter and 
6 inches in length would create no particular difficulty either 
in the manufacture or in the laying of the cable. 

The earliest application of this method will doubtless be to 
aerial conductors to increase the present limits of long 
distance telephony now placed at St. Louis from New York. 


m Rad 125 miles of tho artificial oabi 
Ww speaking woald perfectly 
ticable.—Eps. Erro. Вит. ai 


— 
45 


— 


А 
2 
F 


Li 
У b 


Ty 
+ 


2 activity which now prevails, not only in 


. 
— 


че. 46. Wo. 1478. Joa 22, 1900] THE -ELECT 


The inductance coils at slight cost can be attached to the 
cross arms of the poles and instead of the heavy copper wires 
now required, a smaller and lees expensive conductor may ba 
used. According to the theory and its experimental verifica- 
tion, there seems to be nothing to gd a very wide 
increase in the limiting distanoe o 
through the use of this method of constructing conductors, 
and trials in the field under actual conditions of service are 
anticipated with interest by күре engineers. It is 
worthy of notice in connection with this discovery that its 
entire development has been carried on along strictly scientific 
lines by Prof. Pupin, to him being due the conception of the 
mathematical theory involved, its experimental verification, 
and lastly, its application to an important technical problem. 


_ ENGLISH ELECTRICS, 


Осв pages for some weeks 
testimony to the strenuous efforts which are being made 
on all sides to develop the applications of electricity to 
the transmission of power and the better provision for 
traffic of every kind; and as Parliament has shown 
a decided tendency to look kindly проп the power 
schemes which have been brought forward, there is every 
encouragement for promoters of genuine enterprise to 
power in their endeavours. Moreover, the success of 
egitimate undertakings in these branches of the electro- 
technical industry may have a great bearing on the 
chanoes of again ing to England that supremacy in 
the 5 с 8 wor s which ue gue am 
88800 an e pre ition engineeriug o 
which she has been ially bat, may we hope, only 
temporarily dis by American and Continental 
com petition. | 
X. Otrcümstances as they exist to-day may hot be particularly 
pleasant to our national pride, therefore we must look about 
us and see whether our industrial organisations are in all 
vays suited to the conditions now prevailing. ч 
b is, however, with Great Britain's electrical engineering 
that we are more directly concerned, and we ladly note the 
e direction of 
transmitting cheap motive power over long distances, but 
in electrical railway and tramway operations. | 
The Central London Railway is just оп the point of being 
opened to the public, and with such benefit to Londoners as 
has not yet been fally recognised. | 
Central Londoners, said the Daily News last Saturday in 
a popular but instructive article on London's new railway, 
ong lacked swift communication between the City and 
the western suburbs. Neither the Metropolitan nor the 
Metropolitan District Railway is of any real use to the 
Londoner who lives in the centre of the wide cirole sr) 
form, at a wide radius from the most important residentia 
and business districte, but until now nothing was left for one 
who desired to travel, say, from the Oxford Street end of Tot- 
tenham Court Road either to Shepherd’s Bush or the City, 
but a choice between cab and omnibus to any one of the 
desired points: To journey either to Charing Оговв in one 
direction, or to Gower Street in the other, for the purpose of 
reaching the rail, meant at least as lengthy a transit as it 
would have involved to proceed directly by those horsed con- 
veyances to one’s destination, a trip occupying over half an 
hour under the most favourable circumstances. Oab fare for 
the distance to which the Central London Railway runs comes 
to at least 8s. 6d., while the omnibus journey ooste 5d. 
From the opening of the line it will be possible to travel the 
wliole way, in less than half the time, for 2d. 
The experimental section of electrical line on the Under- 
ground system between Earl's Court and High Street, 


sneered at though it is by unreasoning oritics, is a move in 


the right direction, and numerous other schemes in con- 
templation are rapidly approaching the time of fruition. 
Only yesterday the members of the Municipal Electrical 
Association, in solemn conclave, were discussing the vered 
and much debated question of combined management of 
ore and lighting departments, and everywhere electric 
locomotion is becoming an all-absorbing topic. 

Speaking generally, the greatest activity is visible in eleo- 
trioal movements of all kinds, and, in the opinions of those 
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modern telephony 


past have borne eloquent 


closely associated with the various schemes afoot, anditheré- 
fore the best able to judge, this country will be the 
field for some years to come of such enterprise and develop- 
ment as will compare with the palmiest days of electrical 
“booms” in the United States. | 

And here we may be pardoned for alluding to the strong 
feeling which has existed for several years against American 
practice and American consulting engineers, now happily 
abating. When we were rudely awakened to the fact that 
our manufacturing firms were not in a position to give us 
generators and motors suitable for the best tramway methods 
as they existed in the States and in Continental towns, we 
were compelled, reluctantly enough, be it said, to fall back 
upon American standard machines. To those brought up in 
the belief that in all things English engineering was supreme, 
the blow was a severe one, and our dislike to the American 
invasion was resented in no measured terms. 

But the lapse of time has fully shown our unpreparednees, 
and though our pride was wounded, we have become recon- 
ciled to the fact that what has happened has been for the 
best, and every uncharitable feeling towards the American 
engineers who showed us what to do, and how todo it, should 
be relegated to the past, for we are now in a better position 
to reap the benefit of their skill and years of experience in a 
matter with whioh our engineers had previously no 
practical acquaintance. T 

We had flattered ourselves that not a few of our English 
manufacturers of old-established repute were fully equipped 
to undertake anything that came along; the scales have 
fallen from our eyes, and it is plainly to be seen that to 
keep abreast of the times we must relax our policy of 
masterly inactivity, or we shall be compelled to make 
atrateget io movements to the rear. 

Having read, learnt, and inwardly digested the lesson 
which American engineers and their methods have taught 
us, there are those who intend to profit thereby, and the 
latest ugs agar in the direction of securing to this 
country work which would otherwise go abroad, is the 
undertaking of the English Electric Manufacturing Com- 
pany, whose extensive, unique and magnificently equipped 
works we describe in our other columns. A 
Parely, and we might add militantly, an English under- 


taking employing only British labour, it will be run on 


lines evolved from the best American and Continental 


practice, controlled by an American works manager, and 


English foremen with United States experience. 

he technical director to the company is well known to 
readers of the ELECTRICAL REVIEW, as is his life’s work, and 
we may be sure that with his experience as a pioneer in 
electric traction, aided by his reputation of being an up-to- 
date authority, the company will have the benefit of the 
highest skill in their designing departments. 

The object of the American manafacturer is to supersede 
manual labour by labour-saving automatio tools, and money 
is not allowed to stand in the way where it is felt that an 
adequate return may be antici ; this is the feeling 
which animates the directorate of the new company, and just 
as is the case in the States, it is believed that British 
workmen, when freed from pure drudgery, will perform work 
of a higher order in which their innate intelligence will be 
called into operation. So far as experience has shown, the 
resulta at Preston have been more than satisfactory, and the 
American superintendents deolare that the Britisher workin 
here under American labour conditions, is a better all roun 
man than his trans-Atlantic cousin, and the works’ output is 
materially increased. | | 

With the finest machine tools that can be procured and the 
best practice in factory organisation, the company will be 
enabled to compete on equal terms with the prices current in 
the United States, and there will be no юше any need for 
paro aasan to go outsideold England for stan equipments 

or railways or tramlines, nor for consultants to specify for 
oods which they know could hitherto only besupplied by trans- 
tlantio companies. Managers of departments, engineers, 
and the staff generally, are men of the greatest experience in 
every detail of the company’s operations, and we weloome the 
advent of the English Electric Manufacturing Company, as 
the picheer undertaking of the kind, which should speedily 
render England independent of outside asistance for the 
carrying out, in a manner second to none, of the largest 
electrical undertakings, whether in lighting, locomotion, or of 
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the electrical transmission of power, and reassert the old 
country’s once pre-eminent position in the world of engi- 


neering. 


THE LIGHTING OF SMALL TOWNS. 


Two papers were read on Wednesday before the Municipal 
Electrical Association on the subject of lighting small towns 
by electricity. The ideas of the authors as to what is a 
small town seem to vary considerably, one of the writers 
being inclined to include towns up to 40,000 inhabitants. 

We think that апу town of 20,000 population and upwards 
can scarcely be called a small town from an electric lighting 

point of view, as there should be no difficulty in establishing 
а successful undertaking in towns of that size. The real 

blem is how to deal with towns of a population of from 
4,000 to 10,000, of which there are a large number waiting 
to be taken in hand. 

Of the two papers, that by Mr. Harris seems to be the one 
which really meets the question under discussion ; the other, 
by Mr. Vesey Brown, dealing only with generalities, would 
apply to towns of any size. 

Harris at the commencement of his paper suggests 
that the success of an undertaking in a town should 
not be jadged “ by actnal return made in the shape of profit 
shown, bat upon truly municipal lines.“ He seems to mean by 
this that the street lighting should be thoronghly well done 
without reference to coat, and that the supply for private use 
should be a secondary consideration. We, on the contrary, 
think that an undertaking is not justified unless it can be 
worked successfully on commercial lines without coming on the 
rates for support, and that a cheap supply of electric energy, 
both for lighting and power purposes, should really be the 
firet consideration. 

The difficulties to be overcome in making a small station 
successful are two—one Mr. Harris very properly points out 
is the large capital expenditure required in p on to the 
sale of current, and the second, which the writer does not 
seem to appreciate, is the large proportionate cost of labonr, 

It is very difficult to obviate either of these drawbacks. 
The capital charges may be kept down by avoiding un- 
necessary elaboration in the plant, and also by omitting the 
usual duplication and running the risk of any breakdown ; 
whilst the labour charges can be reduoed by combining with 
the production of electricity the business of supplying and 
fitting up the lights which are required by the consumer, or, 
in other words, adding a contractor’s business to the ordin 
business of a supply station, the same men who are employ 
in running the station being also employed for carrying out 
installation work. Whether a local authority has power 
to undertake this branch of the work is a matter of doubt, 
and on this acoount it seems to us that companies are able to 
undertake the work in small towns more advantageously than 
a local authority. 

Ая to the system of laying mains underground in the 
manner suggested by Mr. Harris we think there will be 
considerable difficulty in obtaining the Board of Trade’s 
sanction to Buch a system, but in an Sore oountry 
district there ought to be no objection to allowing a 
certain proportion of the mains to be carried overhead, 
although it 1s a question whether, in this country, there is 
really much economy in carrying overhead wires, the saving 
in first cost being but small and the cost of the maintenance 
being much heavier in proportion. 


CHARACTERISTICS OF THE SUCCESSFUL 
STREET RAILWAY MANAGER. 


THe crying need to-day is for managers. The country is 
being carefully searched by syndicates and great bankers for 
men who are able to suooessfully handle the great street rail- 
way and lighting properties which have been formed by 
consolidations. Hardly any price is considered too much to 


9 Street Ratlway Journal, 


for “the right man in the right place.” The “war 
1 it is evident that the 


of who have hitherto been in charge 
of comparatively portant properties, must be looked to 


What, then, are the characteristics of “the man of the 
hour?” What is it that capital wants in the one to whom 
it is about to entrust its interests? 

First, and most impcrtant of all, honesty and loyalty. В 
this is meant not only the common honesty and 
which will prevent a man from becoming a thief, or 
him from wrecking a company to his own advantage, but 
the rarer sort that will be absolutely faithfal to the interests 
of all the stockholders. It is not an easy thing fora 

to avoid the temptation of using the information 
which he obtains first hand for his own private benefit—in 
the stock market, for example—and it is not an thing 
to avoid attaching himself to some powerful clique of stock 
holders which is seeking to enrich its members at the expense 
of the others. It ія the hardest thing of all, perbaps, to 
ST 
constantly fri to manager, 
to put him into his position, mka a favour of acies 
on the ragged edge of dishonesty or disloyalty—a favour 
which he can perhaps grant without too serious qualms of 
conscience, but which he knows in his inmost heart is against 
the interests of the entire body of stockholders. 

And yet it is 5 loyalty of this higher order 
which, in the long run, dei iode eres үш Sopa 

of the financial world, and puts him into the highest 
positions of trust. Business history is full of mushroom 
Buooesses, made by ше methods, and followed by 
wrecks of fortunes and of reputation—and street railroading 
has furnished not a few of such cases. 


ta 
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The latter vil detect Pharisaiam + more 
quickly than is often believed, and no matter how mach а 


motive is gen and 

effort will fail. The successful of 

many points of bearing upon the entire financial succes of 
the undertaking, that importance cannot be over- 
estimated. A strike is а thing to be dreaded and avoided 
asa plague, for not only is the direct loss heavy, but the 
after-effects often last for years in “ soreness” among the 
men, boyootting in more or less extended forms t 
public, hectoring by the newspapers, and perhapa a bi 


ness as well as the т ones. 
The next characteristic is force and decision of character 
"The undecided and vaci g man never be able to 


Organising ability is, of course, а most important requisite. 
Many шеп think they have organising ability of a high 

final analysis it is frequently found the 
their idea of an organisation is complex not simple, 
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Diplomacy in dealing with the public belongs in the im 
rank of success characteristics. The who is bright, 
cheerful and jovial in temperament—who will meet the 
public fault-finder with and a bright optimum 
which turns a possible enemy into a friend, is far mot 
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' likely to give a good account of his trust to his stockholders 
' Bb the end of a term of years—is far more likely to neutralise 
efforts at municipalisation, for example—than is the man who 
receives all visitors with a stern, frigid, suspicious air, which 
seems to say, “I suppose you are another one who thinks he 
can run my business better than I can.” One of the first 
inquiries that will bs made by the banker proposing to engage 
a manager is always, Is he a diplomat ?" 

Some insight into the engineering questions upon which & 
manager will be called upon to pass final judgment is almost 
an essential in these days, but it is not necessary that such 
an insight should be obtained through direct technical 
training. Engineering problems, after all, call chiefly for 
good common, business horse sense,” and the pure techni- 
calities are few. Engage an engineer—the best you can 
find—to help you with these technicalities, but keep a 
sharp eye upon his expenditures and recommendations for 
expenditures If you find an engineer who has got horae 
sense and doesn’t make too many mistakes, cherish him as 
the apple of your eye, and pay him whatever he asks—he is 
worth it. 

To these major characteristics of a successful street rail- 
way manager, must be added, of course, many minor ones, 
which have a more or less important bearing on results. The 
best advice which can be given to thé young man ambitious 
to make his mark in the street railway world is to never 
accept a position where success ts impossible, and never leave it 
fill success has been achieved, The thing which brought 
Grant, against most determined opposition, to the head of 
the Federal forces, was his unbroken record of successes. 
The best reputation which any man can get in his business 
life is that of uniform snocess in carrying out his under- 
takinge—the worst reputation is that of failure, or of 

running away from an 
in an uncomfortable position, where factions oppose and 
difficulties come thick and fast, an offer of a better position 
at a higher salary in more congenial surroundings, comes 
like a ray of light, and is a temptation rarely resisted, It 
is almost always a mistake, however, to yield to it, because 
not only is the success record broken, but the man has missed 
his chance of gaining that most valuable of all experiences — 
the overcoming of apparently insuperable obstacles. 
Honesty, loyalty, organising ability, decision of character, 
diplomacy, persistence and grit—these qualities, together 
with a genuine regard for, and sympathy with the men 
through whom in large part success is to be achieved, are the 
characteristios of the successful street railway manager. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Fres use of fictitious names, &с., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may exfress.) 


А FIRM of electrical engineers write:—' We have an oppor 
tunity of renting a water mill with which we could doubtiess 
Сара та — A а ро тю мао 
wW we should carry the wires belongs е proprietor 

mill We should, however, have to get the consent of the Parish 
Oouncil to lay the wires in the roads of the parish which we do nos 
antici be refused. We should be obliged to you if you 
would inform us whether it will be necessary to obtain the consent 
of the Board of Trade. We take it that we stand in this tion : 
That we ave traders baving a commodity to di to any 
customer, and if we can arrange with the local authorities is there 
any necessity to trouble the Board of Trade on the matter ?" 

„ In answer to the above question, we have come to the conolu- 
sion, although with some hesitation, that there is nothing in the 
Electric Lighting Acts, 1882-1899, which renders it compulsory . to 
obtain the leave of the Board of Trade for the purpose of laying 
down an electric installation. A careful perusal of the Acts shows 
that in so far as they confer powers upon the Board, they are 
enabling only. We do not, however, think that our correspondents 
would be in establishing their installation without, at least, 
giving notice to the Board of Trade of their intention to до во. A 
reference to B.4 (1) of the Electric Lighting Act, 1888 (51 & 52 V., 
c. 12), will serve to show that where any electric lines or other works 
may have been laid down in streets, or in such a way as not to 
be enclosed in a building, otherwise than in accordance with and 
subject to the provisions of a license, order, or special Act, the Board 
of Trade may cause a notice to. be served upon the undertakers 


ected failure. To a man situated 


reqairing them to continue their works, and supply their electricity 
only in accordanoe with conditions and regulations prescribed by the 
Board of Trade for the safety of the public and the protection of the 
property of the Postmaster-General. Seeing that they would render 
themselves liable to the service of a notice of this kind, we are tempted 
to recommend our correspondents to spply for a license or provisional 
order in the ordinary course. Should they feel d to act with- 
ouf the sanction of the Board of Trade, we can only advise them to 
take a legal opinion as to the liabilities incident upon such a course. 
In the absence of a farther statement of facts, it is difficult for us to 
foreshado- the consequences. 


BILLS BEFORE PARLIAMENTARY 
COMMITTEES, 


MUNICIPAL TBADING. 


ee late nin takin ot Hit uf mmt 
ap q e question of m , Fesum 
its sittings on сода ме o Earl of Orewe providing. 

The first witness, Mr. Онлиров Leran, Q.O., counsel to the Speaker 
of the House of Commons, explained to the Committee the practice 
in regard to private Bills, their examination, and the means taken to 
рете the introduction of clauses which might be objectionable in 

interests of the public. The witness, in the course of his evidence, 
said he rather deprecated the practice of a municipality acquiring 
compulsorily a water or gas company against their will and with- 
out their consent. That was a practice which had increased enor- 


, mously дану the last few years, and now there were 250 local 
undertakings in 


Great Britain who beld gas undertakings, and prac- 

tically in all those cases the F 
by a private company, and subsequently purch by the local 
aathority. Speaking broadly, one might say that the municipalities 
never invented or initiated an with regard either to electricity, 
gas, or tramways, and yet when a private supply company got into 
flourishiog circumstances, they had often been fo into a corner 
on the question of purchase. 

Mr. Втривт Monsm said that he was the chairman of the 
Municipal Trading Committee of the London Ohamber of 
and he would like to take the general question, and to deal with it in 
detail as it arose. They had had discussions in the Council of the 
Ohamber of Commerce on the question, and the Oouncil in the 
Spring passed the following resolution :—' That scope and 
sphere of municipal enterprise in opposition to and exoluei ve of 
private enterprise should be defined ; and that with this object it is 
desirable that the whole question should be referred to a joint com- 
mittee of both Houses of Parliament.” Proceeding to with the 
Act creating c ons, he said that the Act of 1885 enacted in 
effect free trade as against the previous action on behalf of munici- 
palities by which trade was prohibited excepting with their license. 

The OHAIBMAN: You had something to say as to the Tramways 
Act, and particularly as to Olause 4 as to the consent of local 
authorities 7— Yes; as regards consent. I have had a large experience 
in dealing with local authorities in these matters, and what I find 
ia this—they do not consider the question as to whether the proposed 
tramways are desired by the public or not; they consider it Ios the 
point of view that their consent is made by the Act, a condition 
precedent to the grant of any powers, and it is for them, therefore, to 
hang conditions on to the extent possible. 

Continuing, Wrruzss quoted instances to show that occasion was 
taken to “bleed the companies” with regard to gran this 
consent, The same thirg had been done with regard to 


hting. 
rng Сапаш: As a matter of fact, applications are generally 
made by provisional order ?—That is so; we have to prove consent 
of the of Trade, but although the Board of Trade have power 
to with the consent of the local authority, until last year 
they never used it in any case. It was the mere question 
of grant or no grant. WhatI have found occur is this: In the early 
days, when electric light was first being pnt forward as really an 
experimental matter, there was no diffical ge consent, because 
it was difficult to find anyone to take up the experiments, but as the 
matter has become more and more an assured succoss, it has been 
more difficult, and to get consents nowadays, if you go to the smallest 
districts in the country, you have very onerous terms put upon you as 
a condition for the consent. We also find, where the authority owns 
the gasworke, we frequently have this argument addressed to the Board 
of Trade—that the authority has invested a large sum of money in gas 
which might be endangered if electric light was to bs brought in by a 
company, and that has prevailed. 

Та fact, you are makiog very much the same complaint with regara 
to electric light as you made with regard to tramways?—That 
is o; and I say this, that it has also very seriously retarded 
the progress of electric lighting, and mauy places have been for 
years withost electric lighting because of tnis want of consent, 
whera otherwise electric light might have been given. Ia other 
cases, local authorities have os very large sums of money under 
circumstances in which it woald have baen unnecessary, because they 
might have taken a supply from an adj ining company, and also it 
bas retarded the general engineering manufacturing science of the 
country. | 

Procoodiog to deal with the question of purchase, WrrNMESS said 
that he had been a member of the Council of the Institution of Eleo- 
trical Engineers, and be knew that the electrical industry felt that it 
had been placed on very unkind conditions as regarded thei, 


. 
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obtained a freehold 


wish to му it was impossible for municipalities to work a tramway 
fairly well, but they wanted to pnt the matter on a broad principle. 
It came to this, that it was a very important business, and it seemed 
to go without saying that it тароши for new people without 
experience to manage a compli business. 

OHAIBMAN : As veto; you say that the necessity of 
getting consent has y retarded ороон of tramways ?—I 
think there is no question about it. I quote order after order 
where mechanical powers had been given to a company, but probibited 
until the company was able to get the consent of the Јоса! authority, 
and nowadays it is always prohibited on the ground that the local 
authority are anxious to work it themselves. 

Continuing, WrrNESS said it was quite clear that tramway com- 
panies had not had fair play. Thoy were introducing a new business 
and had to embark their capital, and had to endeavour, if possible, to 
keep that capital intact and to make a living wage during the life of 
21 years, at the end of which they were certain not to get back their 
original capital. They could not spend money in improving the 
property or in extensions. On the other hand, the grege nen) had 
a freehold, and could look to the future to repay or recoup 
arising from the expenditure of the moment. It stood almost to 
demonstration that with only 21 years of life it was almost impossible 
to make the undertaking successful, and the same thing applied with 
regard to eleotric light. 


The Joint Committee sat again on Tuesday, when Mr. Morse was 
further examined, and said, in reply to the CHAIRMAN, that the prin- 
ciple they wisbed to put before the Committee was, that the action 
of municipalities in trading should be restricted to undertakings in 
the public interest and not with a view to profit. Unless they pt 
something in which every 1atepayer was interested it was hardly 
e the risk поа De 5 9 did | ao ы all фе 

vantages. Then be would tou great importance of super- 
vision over such matters in E ublic interest uch as tramways, 
and matters of that sort. r objection to municipal trading 
was the danger of employing large numbers of workpeople who were 
voters. Glasgow were now employing a very great number of work- 
people. In London it was stated that scavengers were promised at 
election times 25s. a week, and statements were made that by com- 
bination members of local bodies could be made the servants instead 
of the masters of workpeople. 

Asked by the Cxareman if it was really the case that the Board of 
Trade accépted as an obj ction to electric lighting that the Oorpora- 
tion owned the gasworks, Wirmzss said they had lately had а case 
in Wales where an application was made fora provimonal order and 
this argument prevailed. The only ground of objection was that the 
local authority owned the gasworks, and the Board of Trade decided 
not to grant the application. | 
- Mr. Grant Lawson, M. P.: Did the Board of Trade decide that 
te шен was reasonable ?—T'hey simply said, “ We do not grant 

e order.“ | 

Farther, WrrxEss said that with the municipality in possession 
there was no incentive to take advantage of any new invention. 

The OHAIBMAN: Whatis the distinction you draw betwoen water 
and gas or electric light ?—1t is essential from a sanitary point of 
view that every house should have a good supply of water, not only 
for the persons inhabiting that house, bat for the neighbour- 
hood, t it makes no to Householder A whether House- 
holder B bas no light at all—it is not a matter affecting anyone bat 
the particular . Ifa n likes to use a lamp, why should 
he be com to suppl capital for gas or electrio light ? 

But I shoald e that the municipalities would not say thas 
they were running tramways for profit ?—But that is the whole 
of the argument. It is said: “ Why should a profit made ont of the 
public go into the bands of private companies?” That is the cry 
put forward everywhere in favour of municipal enterprise. 

Oontinuing, Wrrnzss said that it was not fair that an individual 
should have to pay the sinking fund for a tramway in the way of a 
higher fare. But in principle he should say that a tramway was not 
a pro object for municipal ownership. Asan instance, he would 

e London. The London Oounty Council had a Bill before Par- 
liament that day, but i¢ was quite clear that a very large proportion 
of the people of London would never dream of using tramways, and 
therefore ought not to be rated for the purpose. His objection would 
be that it ти nota и of absolutely “a user. Then * 
regard to the procedure of unoppored suggested that the 
Committee should lay down some priaciple, so that matters of prin- 
ciple should not be altered without consideration in some more 
. general manner than was possible by the officials of the House. He 

suggested that in the case of a деде Bills, where there were 

alterations of principle, they should be referred to a Oommittee to 
seo if there should be any alteration. It was true that there was 
power to send snopposed Bills to the Standing Oommittee, but he 
ventured to think the officials of the House would be rather 
glad if the necessity for doing this were strengthened. It 
was frequently put forward that local authorities only supplied 
in the public interest, but it was found that where local authorities 
supplied gas and electricity outside their own district, they generally 
charged more. Then if there was a provisional order granted to a 
company, there was a special clause requiring audit by the Board of 
Trade, but when an order was granted to a local authority, the clause 
as to andit did not apply. In the present year the London Oounty 
Oouncil introduced a Bill for street widening, and they also went 
before the Light Railway Oommissioners for a scheme for light 
railways, They admitted that streets would require widening, and 


th Wore MKOL у ез а no pui cha ee ie 
wi g, and they answered that they were promoting another Bill 
for street widening. The Light Railway Commissioners the 
scb-me out, but if the scheme had been auth cire 
widenings would not have appeared in the capital account. 
other hand, a company would be com to put the whole down as 
gr ТҮ Then if a Town Council 
lighting, did not put down the proper 
ministrative ex) to the new А 
VVV 


far behind that got a vast amount of their from 
America. He show case after сазе where for many years есы 
authorities had by кау refa prevented the supply of 


electrical large districts. 
| Replying to Lord HornBsonirp, W. 
that local authorities obtained provisional 
ting which were not used. When, however, & company came 
th a scheme for tramways, the condition was made 
energy should be taken from the local authority. 


| BounmEMOUTH Tramways. 


A Bor Oommittee of the House of Commons, presided over by 
heard an application of Mr 
Corporation 


argued that there were no precedents 


municipal : 


over 
eubanitted 


granted. 
Mr. Moon objected to the application, and said the agreement hed 
been actually signed. 

The Снатвмли said the Committee had considered the whole 


LamcASHIRB Exxcrnio Powsr BILL. 


Tum Belect Committee of the House of Commons considering the 
various Electric Power Bills referred to them, resumed their hearing 
of the evidence in the Lancashire Electric pu on Monday. 


bat in order to secure a 


Mr 
why Southport should be in the ВШ, because there never would b 
a requisition for the company to come in, as Southport could do mes 
better for itself. Why the com wished to include Southport is 
the Bill was so that they could a prospectus which woeld 
stagger humanity. He admitted that the problem of the supply 


speculati A 
di F. Gnmnzag, Mayor of Борат, said he sew no pes 


Rr o 


! 
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reason why the company ahould be given powers to come to South- 
port. In Southport they were generating electricity at a very cheap 
gate, and they were advised by their engineer that they ooald beat 
the company easily as regards the price. 

Replying to the Cargman, WrrSESS said be considered that the 
whole of Lancashire affected by the Bill would be injured, 
because there would be a company of traders with protective rights 
set up in their midst, and no one else could compete with them except 
by Bill in Parliament. | 

Mr. О. D. Татти, borough electrical engineer for Southport, said the 

Corporation had laid down a syatem of tramways to be worked by the 
overhead electric traction system. Не bolieved that they could 
supply electric power at a cheaper rate than the promoting company, 
and therefore he saw not the slightest possibility of anyone going to 
the company. 

By Mr. WonstEz TAYLOB: The capacity of their works was 
2,000 m P. Except for tramways, there was no demand in Southport 
for power. For power they charged 6d. for tho first hour and 2d. per 
hour afterwards. | 

Mr. Вагғосв Browns siid he represented 13 boroughs in the area 
concerned, including Manchester, Liverpool, Bolton, Oldham, 
Accrington, &с. The whole of these boroughs concerned protested 
against the Bill. They all agreed that the value of electrical energy 
for power was amply demonstrated, bat the object of the promoters was 
not to supply, but they had an ulterior object. In the scheme there would 
be пс economy, because the area was too He ventured to say 
that the promoters could show no public advantage by being allowed 
to come in, and that was shown by the fact that every local authority 
of importance opposed fhe Bill. There seemed to be an idea that 
the large boroughs had not done all they should in the way of 
supplying electricity, but that was not the case in Manchester ocer- 
tainly, and Manchester was supplying all round the city. In the 
case of the Durham Bill there waz a diffrence, bsoause the local 
authorities were small and could not supply themselves, bat in 
Lancashire the towns were large, and could, and did, supply them- 
selves with electricity, and had, in fact, spent £2,136,000 in such 
supply. It was very doubtful whether the promises of the company 

d be carried out, because they would not get the diversity of load 
which they had:in Manchester. With regard to large scale produc- 
tion, there was no doubt that up to a certain extent there was 
economy, bat in the case of that scheme there was provision to form 
generating statione, which was with the p e laying a feeble 
hand on the district for some ulterior object. It was said that 
economy would result from the fact that the generating stations 
would be at the pit’s mouth, but he pointed out that the cost of carry- 
ing a main to Olitheroe would be £45,000, He characterised the 
scheme as wild, ridiculous, and absurd. 

Mr. Alderman Hiaemsorrom, of Manchester, said the Lord Ma 
of Manchester called a conference of local authorities oon to 
consider the Bill. There was a large attendance, and a resolution 
was unanimously passed that the Bill should be opposed. The con- 
ference were strongly of opinion that the company should nof be 
trusted with such sweeping powers. They felt that powers should 
not be given to the promoters to traverse the streets without local 
consent. He saw no advantages which would be given by the Bill 
which would outweigh the inconveniences. The 27 boroughs of 
Lancashire had expended already £2,136,000 on electrical under- 
The Manchester Corporation had made arrangements by agreement 

r on е arrangemen agreemen 
with various local authorities to take over n orders, and 
these agreements had been approved by the Board of Trade. 


Oa the Committee reassembling on Tuesday, Mr. ALFRED Ніаах- 
BOTTOM continued his evidence. He said that the Oorporation 
supplied an area of some 45 square miles, and he should put the 

tof a practicable area at some 100 square miles. He that 
the whole of the portion of the county affected by this Bill ought to 
have a chance of obtaining a supply of oe сар rate, and 
that a company ought not to. merely the ri part of a district, 
and aro oct берше, but he did not think that by this Bill the 
company were under an obligation to supply the northern parte of the 
ares witbin & reasonable time such as the m ities would be 
uoder. As regarded the question of the interference with the 
streets, he should be satisfied with an appeal to the Board of Trade 
in the matter of the route, but he thought the municipality ought to 
have a control also, as to the kind of cable laid, and the manner in 
which the cable was laid. Another most important point was as 
to how the company proposed to deal with alterations and accidents, 
He believed the Oorporation of Bary no longer opposed the Bill. 
Qaite apart from the question of damage, the other municipalities 
were op the Bill because no public advantage would accrue 
from B The Par gre wona be оса ying р» that would ary 
mately be required by on for their own purposes, 
retarn for which the on would derive no bent fit. 

Replying to Mr. Farxman, G. O., Wrrnuss said that if the cables 
were to go throngh their streets both those matters should be under 
шер gig as Mr. Ritchie on the second reading promised they 

ou * 


and inconveni- 
In his opinion, the 
calculations of the promoters were not sound. He saw no provision 
in the estimates for the cost of constructing transforming stations in 


the area of supply, or for the apparatus that would require to be 
fixed in these stations, and no provision for duplicating the mains. 
In his view, the proposed load factor of 35 per cent. was purely 
imaginary, and could not be attained in practice. His experience 
was that the company would have to depend for customers on the 
small consumers of power. Where compulsory powers were (ra to 
& company to lay mains he thought the local authority should have 
power to ва the laying of the mains, and also a voiceas to the 
1 enn of the main itself, the material, covering, and way of 
а t. 

In cross-examination, Wrranss said the promoters could not pos- 
sibly give the Oorporation proper protection ‚ because the Oo 
tion wanted all the room in the streets for themselves. He not 
know of any street in which the room would not be required by 
Liverpool for its own purposes. The largest consumers of power in 
Liverpool were the printing establishments, The largest motor was 
50 HF. The expenditure for electrical purposes was approaching 
& million, and be thought that would suffice for the next two years, 
though in future this expenditure might be doubled. Bo far as this 
expenditure brought a proper return, and supplied a public want, he 
saw no reason why it should be limited. He was not afraid that the 
progress of improvement = ae lead to a large loss by plant becoming 
obsolete, as they were bound to write off in such a short period 
25 years—that he could not contemplate any circamstances that 
would bring disaster. There would probably bea change in regard 
to lighting, the effect of which would be to cheapen the cost. 

Further ex«mined, the Wrrnzss said at present they supplied 
800 E P. of electricity for power. It they were called upon to supply 
the docks with mechanical power, it would amount to several 
thousand horse-power. At present they had 50 or 60 customers. 

Mr. О. Н. Wonp mdf, electrical engineer to the Corporation of 
Manchester, expressed the opinion that no economy would be got b 
increasing the scale on which electrical energy wae produc 
beyond about 20,000 or 30,000 кР. The only saving which the 
company could зоре to make was іп the carriage of 
and that saving would be aitogether swam by the high cost of 
the mains to the area of supply. He did not believe it was 
commercially practicable to carry electricity long distanc3s in this 


country. 
The Oommittee then adjourned. 


Tramways AT BROOHDALB. 


A Вюгкот Oommittee of the House of Oommons, presided over by 
Lord Bdmond Fitzmaurice, on Monday considered the clauses in 
the Omnibus Bill of the Rochdale Corporation. A clause was 
approved authorising the Corporation to acquire the tramway in 
ifax Road and make it suitable for electric traction, so that it 
might form part of a through system between dale and Little- 
borough. By an "ош it was provided that at the end of 21 
ears the District Oouncil should have the option of acquiring the 
8 on the payment 20 the Corporation of the then value of the 
electrical equipment. | 


LEGAL. 


Tas ELrornio CONSTRUCTION Oompany, LrurTBD, v. THE IMPERLL 
Tramways Company, LIMITED, ABD THE Barren THOMSON- 
Housrow Company, Luarrep (Тніво PABTIBS) 


Im the Court of Appeal on Thursday last week, before the Master 
of the Rolle and Lords Justices Rigby and Collins, the case of the 
Electric Construction Company, Limited, v. the Imperial Tramways 
Company, Limited, and the British Thomson-Houston Company, 
Limited (third parties), was heard on appeal by the plaintiffs from 
an order of Mr. Justice Oosens-Hardy, who had dismissed an action 
in which the plaintiffs, as assignees of a patent for improvement in 
motors for electric carriages, claimed damages against the defendants 
for infringement. Since the commencement of the proceedings the 
patent in question had expired, and the plaintiffs did not therefore 
P with their claim for an injunction. The defendants pleaded 
validity of the patent, on the ground of want of novelty, and relied 
upon a namber of anticipations. The patent was one taken out by a 
. Sprague, an American gentleman, and its object was to so arrange 
and support the motor, that the relative positions of ite armature and 
field magnet would not be changed, and the mechanical connections 
between the armature and the driving axle would not be disturbed 
by any movement of the car bcdy or carriage body on its springs, 
while at the same time the driving axle was relieved of dead weight. 
His Lordship in the Oourt below held that Olaim 1 had no reference 
toa spring suspension, but applied to a case where the сат body had no 
track, where springs were not described. It also applied to a 
case where there waz a truck, but where belts were used, and where 


springs would not be needed. The second claim: also, in hie opinion, 


had no reference to spring suspension. With regard to tha third 
claim, he held that it added something which was not found in the 
first claim, and constructing the specification as he did, he came to 
the conclusion that the patent could not be supported. 

Mr. F. Moulton, Q. O., Mr. Bousfield, Q.O., and Mr. Gray appeared 
in support of the appeal, and Mr. Oripps, Q O., Mr. Astbury, Q O., 
and Mr. A. J. Walter were for the defendants. . 

Mr. Mourron, in o the case, said that the action was brought 
for infringement of letters patent, No. 9,527 of 1885, but the patent 
having expired, the only question of course, was that of damages. 


1046 


THE ELECTRICAL REVIEW. 


[VoL 48. No. 1,178, Јсив 22, 1908. 


Tae defence relied upon was solely invalidity; tbe infringement 
was admitted. The allegation of invalidity was based on the usual 
пашеголе objections, anticipation, and no subject matter being the 
chief ones. Bat the point on which the jidge decided against the 
validity of the t was one of construction—construction of one 
of the claims of the specification itself. That being so, he pro 
ta take their Lordships at once to the specification, because he should 
submit that the interpretation put upon it by the learned judge 
could not be sustained. 

The MasrEB or THE RoLrs: Do you admit if the learned jadge’s 
55 of the impeached claim is right there was anticipa- 

on | 
Mr. Mourros: There fe a later question, which arises in this way. 
We say the claim is so limited, that even upon the learned jadge’s 
construction there would not be anticipation. The learned counsel 
said that in order to assist their Lordships to understand the speci- 
fication he would shortly explain what the nature of the invention 
was. The invention applled to the question of how to mount an 
electric motor on the car which it drove. Of course the first 
pccaliarity of an electric motor was tbat it was purely rotatory, 
and the next was that many parts it must be 
exceedingly massive. It was a machine which ought not 
to be subjected to violent jolts because the work was very delicate, in 
order to contain perfect insulation of the wire both on the fixed part 
and the moving part. The only part of a motor which moved was 
the armature, which rotated inside the field magnets. Ia order to 
have effectiveness it must revolve quite close to the field magnets, 
because the intensity of magnetism diminished very rapidly as the 
surface of the magnets was left. It was absolutely essential 
that the motor should be absolutely fixed in its place. The 
bearings could not be allowed to move at all relatively to 
the motor, and the motor mut not be subjected to shccke, The 
idea of using motors for cars was first started in 1880, 
or even earlier. He thought the Master of the Rolls would remember 
sceing in the Exhibition in 1881 at Paris а car by Siemens driven by 
а motor. Severs! methods of mounting the motor on the car were 
tried, and in 1885 the present inventor, a man named Sprague, a 
C:lebrated American inventor, invented this method, which now in 
tbe vast stride of electric traction had become the universal one. 


ment of tbe track pi / энесини ide itself to the motor through the 
supporting springs. 6 two features of the invention were sleeving 
cf one end on to an axle, and baving spring supports at the other 
end. This enabled ‘the inventor not only to avoid jolte, but also 
to reduce the speed of rotation from the motor to the 
wheel. Effective motors, unless they were very big, moved rapidly, 
baving a large nt mber of revolutions a minute. It was not practicable 
to make the wheel of the car go as fast as that. It was necessary 
to gear down until several revolutions of the motor corresponded to 
one revolution of the wheel. The sleeviog at one end made the 
gearing accurate in spite of the jolts. One thing wasthat no jolting 
would throw your gear ont of gear, and the other was that the j e 
were very much diminished. That was the nature of the invention. 
Having referred to the specification, Mr. Moulton said he should con- 
fidently submit that one- thing was clear—that this was а spring- 
ie pa motor characterised by being sleeved и a driving 

eand having one or two sets of springs, which carried it either with 
the truck or with the carriage body, if there was notruck. That was 
tbe invention which they were prepared to defend, and which they 
insieted was the invention described. Now the learned judge in the 
Court below had taken what ho should contend was quite a wrong 
view of the case. Taking that part of the specification whioh said 
" p is the field magnet of an electro-dynamic motor, and в the arma- 
ture thereof. The yoke or back piece of the field magnet is hung 
from a cross-piece of the truck by heavy springs, or from the car body 
itself in case of a street car or other vehicle having no truck," the 
learncd judge had found that that meant was not hung by springs in 
the case of а car which had no truck. He (learned counsel) failed to 
see absolutely any justification in the language of the specification for 
such а view as that. | 

Нар MASTER OF тни Rotts: You say springs are essential in both 
Capes 

-Mr. Movrrom: Certainly; that was tbe whole spirit of the 
invention. He must say there was a dispsted interpretation cf 
claim, one as to whether it included springs ог not. The claim was 
for "the motor of an electric railway car or carriage having its field 
magnet centred or sleeved upon a driving axle, its armature sup- 
ported directly upon the said field magnet, and baving a shaft 
separate from the driving axle and gearing, communicating motion 
{сото the armature shaft to the driving axle, substantialiy as herein- 
Lefore described.” But reading the specification from beginning to 
end, 16 was plain that the inventor relied upon springs. 

The Master оғ THE RoLLs: Your point is that springs ате 
essentie], and that the only thing optional are relieving or support- 
ing springs. 

Mr. Mouton said that was so, but the learned judge had said that 
was not so. That where there was a car body and no truck there was 
suspension without springs. But really the truck and the car body 
without the truck were mechanically the same. The car body might 
not be called a track, but it was the same thing. 

Lord Justice Riasy: It is rather peculiar that the inventor never 
wees the word spring in connection with the car body. 

Mr. McuLTOB: On, yes, he dees. Ho nays, These springs extend 


{ 
to cross bars on the track frame, or to the car body in сазе no track 
is used.” The “or” is “or” to, and not “or” by. There is no 
possible conceivable reason why he should not have spring suspen- 
sion in both cases, and it is only a too abundant caution that 
кк him refer as a practical man to the case of acar body withost а 


Lord Justice Riasy: I think the meaning might have been 
. little alteration of the languzge of the 
specification. 

Mr. Мошлон: Tae claims, I shall submit, describe nothing bet 
a spring attachment. The second cisim brings in the relieving 
ст ореова арр And Ido not think I need trouble much aboet 


The MasteR OP THE Rowts: The serious question seems t5 be 


Olaims 1 and 3. 

Mr. Мооттон seid that with regard to Olaim 1, although no 
express men'ion was made of it, it implied spring аиса 

rete h Justice Маву: What is the difference between Claims 1 
and 3. 

Mr. Mourrom: The difference is twofold. Io the fi: at p'ace, Claim 1 
is limited by the phrase haying the armature directly supported on 
the 2214 magnets. Then there was a diffsrence in the point of view. 
Olaim $ is drafted ina totally different way to 1 and 2. 1 and 3 
goes through the ification, but Olsim 3 seis zu the spirit of the 
thing. I don’t want to get off the safe ground of what my inven- 
tion із. I say my invention never contemplated anything but spring 
suspension, and that is raiterated all through the specification. 
whole connection is through springs. I daresay that the claims might 
cover a good deal of latitude as to the way in which the springs are to 
be Applied, bat it would not include cases where the motor тм 
bolted to the truck or the car body. That was never contemplated, and, 
indeed, it was the whole aim of the inventors to obviate that. I quits 

with the learned judge that Claim No. 2 is Claim No. 1, 
as the optional springs, bat both imply the spriog suppor:s or the 
cquivalent to spring supporte. 

Lord Tanis Riasy: What would be the equivalent to spring 
supports . 

. Мооттон: І don’t kaow of any cquivalent. A cass had been 
suggested of a motor suspended by links to somethiog having sprisge 
on either side, but that de facto would, of course, be spring supported. 
The only qu: stion really i-, however, whether the inventor meant to 
tell the public that he claims fixing the motor by any other method 
than that of springs. 

The Masten or THE Кота: We shall have to consider whether 
he has warned the public off a wider field in his own interests. 

Mr. Mourros: If spring suspension had been in Olaims 1 and 9, 
м inventor would still have added Olaim 3, becauss it is a wider 

m. 
The Masten or THE ROLLS: I must say I do not think on looking 
into it that Olaim 2 refers only to relieving springs, and if that is 
во, it is seriously against you. 

Mr. Мосгтон : I shall submit that refers to relieving springs only. 
Else of what value would be “substantially as hereinbefore 
described ? " 

The MASTEB or THR Rorrs: How words cover a multitude of sins. 

Mr. Mouron: I: is not necessary to read in the words spring 
supports, if it is understood, as anyone would underatand it that 
the spring sonnec:ions with the truck is essen 


The hearing was adjourned. _ 


Ё 


Monpar, Jose 18тн. 


Mr. BousrIBLD, following Me. Fletcher Moulton, mi 1 that apart 
from the question of the springs, the sleeviog mentioned in the 
specification was of great importance. The whole obj:ct of the 
invention was the mode of attachment of the motor, so that the 3 
and down movement of the car should not harm it. To get that 
was necesrary to have one end sleeved on to the sxie. Nobody 
could failto see that the purpose of sleeving at one end was to allow 
freedom of motion at the other end. Tae sleeves described in 
Olaim 1 meant sleeves to permit of the kind of motion. 

The MASTER OF THB Rotts: In his judgment Mr. Justice Оов ли- 
Hardy had used these words, This bing the construction which I 
place spon the specification it was faintly, if at all, ed that the 
patent could be supported," bat what I want to kaow is this, if we 
should be of opinion that the fi ent claim does not ivclade springs or 
their equivalent, bat was independent of the mode of attacament, do 
you that the action proceeded in the Oourt below on the basis 
that the patent could not ba supported ? А 

Mr. Bobs said he could not acc pt that view. 

The Млвтив OF THE RoLL8: You still say that the patent can be 
nn although the fict claim has nothing to do with 
springs 

Pur. BousrrgLD said it was true the whole fight was conducted an 
the 1 that the first el aim implied springe, bat when they 
were met by an alternative which did not include springe, then it 
was clearly put that even in that case it was not anticipated. Тое 
fact that the learned judge used the worde "faintly argued" 
positively showed that the alternative was pu; him, and obe 
judgment having gone against them, they were now more anxious to 
make good before their Lordships their contention as to that 
alternative. 

Lord Justice Riasy: Your own witnesses say that springs are 
essential, and that if Claim 1 did not include springs, the other fout 
things are not within the invention. 

Mr. Свтррв: That is how we put our case. 

Mr. BousrIRLD: Then I am entitled to complain that my learned 
friend did not bring it home rather more closely to the witnesses. I 
do not, however, intend to argue that springs, or what would amount 
to an equivalent, are not essential to our invention. 


N 
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„ The Mastrar or тни ROLLS: The difficelty seems to be that, apart 

.. from Sarague, there in nothing to show that it may not have been 
; thought perfectly good to support the motor so that the relative posi- 
tions of the armature and the field magnets would not be changed, 

‚ and the mechanical connection between the motor and the driving 

` axle would not be disturbed. 

Mr. Bous mr said the inventor had got a problem before him. 

. He stated in the specification the nature of the problem, and then he 

 «xplained how he was going to solve it. 

The MASTER OF THE RoLrs: You have got to state what your 
specification means. 

Mr. BousrIELD remarked that the specification was a plain state- 
ment of the object of the invention, and they must take ths claim in 
connection with what was the real purpose of the invention. They 
must bs read in conjunction with what had gone before in the 
specification. He tted frankly that he had to argue this first 
claim on the supposition that it was a claim for a particular com- 
bination 5 z gerer EE m 2 use ое Жын 
patentee o make of it. 90 not hope to snc ; 
because it was not only anticipa*ed by Sprague but by half a dozon 
other people, but if he took the claim as a combination to be nesd so 
as to effect the purpose of the patentee, and which was consistent 
with the description which went before it, then ho felt that his diffi- 
culties, if they did not vanish, were, at any rate, very much lessened. 

Toe MASTER OP THE Боггз asked Mr. Oripps to direct the atten- 
tion of the Oourt to that part of the evidence which bore upon how 
the case was conducted in the Court below. 
| Mr. Onrers said that in the Court below, quite outside Sprague or 
. any anticipation of any kind, the witnesses called by the plaintiffs 
themselves assented to the proposition that apart from the springs 
; there was no invention at all. The learned judge upon that held that 

the first claim excluded the springs, and, therefore, as he said, it was 
-feintly, if at all, argued that the specification could be supported. 
Mr. Moulton in the Court below took his stand on Olaim 3, which 
included springs, and endeavoured to show that in the light of the 
claim, springs could bs read with Olaim 1. 
The MASTER OP THE ROLLS: That was their main argument here. 
- Mr. Свіррв then read those parts of the evidence directed to his 
argument that if springs could not be read iato Olaim 1, there was 
uo invention. 
. Mr. Моогтон shortly replied. 
The Мавтев OF тип ROLLS, in giving Judgment, said that this was 
.. an appeal from the judgment of Mr. Jastice Oozsns-Hardy, who had 
, decided upon the construction he had put on the first claim to certain 
letters patent that the patent oould not be supported. Speaking for 
, himself, he (the Master of the R lls) felt very considerable sympathy 
with the patentee, because this was a case not without precedent in 
. Which the real substantial anticipation was a disclosure of the 
. vatentee's own invention in a description previously sant from the 
^ United B:ates of America by the inventor and communicated to 
. Great Britain. Bat if they came to the cooclusion, as in his judg- 
ment they were driven to do, that the claim in the specifica- 
tion so as it stcod was too wide and was old, they had no 
__ alternative but to accept the position described by Mr. Jastice 
. ^ Ocsens-Hardy that the whole patent was invalid. The patent related 
= to the means of connecting electric motors with the wheels which they 
-* were to drive. It was to be observed—and he thought it was a very 
> important matter in the present case—that the Oourt had no state- 
ment made toit as to what the existing state of knowledge was, 
which they had to bear in mind in construing the claim in the 
specification. All the Oourt had to jadge it was the nature of the 
specification itself. Now, the object of the invention was stated in 
. the opening passage of the complete specification :—'' This invention 
= Relates to electric motors mounted upon railway cars or carriages 
.^ for the purpose of propelling the same, and its object is to 
* вю arrange and support the motor that the relative positions 
с Of ita armature and field magnet will not be changed, and 
.: the mechanical connections between the armature and the driving 
: axle will not be disturbed by any movement of the car bedy or 
carriage body on its springs, while at the same time the driving axle 
is relieved of dead weight. In accomplishing those objects, the yoke, 
or back piece of the field magnet of the motor, is hung from a cross- 
з piece of the truck of the car or carriage by heavy springs, or from 
„ the car body itself in case of a street car or other vehicle ha no 
truck. The next few paragraphs of the specification bed 
. Certain proportionate parts of the invention. Не passed now to 
. observe that it had been contended on behalf of the appellants that 
; the Court was to assume, for the purpose of construing the specifica- 
' tion, that the whole, and if not the whole, the real substantial 
, merit of the invention rested on the fact that the motor was sus- 
е5 by springs from the car, and that the Court was to assume both 
m the directions given by the patentee in his specification, and 
as Lordships could bring to bear upon it 


. tion of the iavention thst the motor should be suspended by any. 


Ported directly upon the said field magnet, and having a shaft 


‘from the armatüre shaft to the driving axle, substantially as 
A hereinbefore described.” That first claim enumerated what appeared 
to be the essence of the invention, excluding the springs in terms. It 
had no reference to a spring suspension. Then it was said that the 
+ Court, by reason of the words substantially as hereinbefore described,” 


„* mast read into Olaim 1 the supporting springs. He thought thst 


40 would be a construction the Oourt had no right to adopt. His Lord- 
ў 


ship had read the whole of the proceedings in the Oourt below, and 
looked through the whole of Mr. Moulton’s speech, and from the way 
the cross-examination was c:ndacted, he could not see any sabstantial 
indication that the plaintiffs in the Oourt below attempted to justify 


the fist claim, if it were assumed that the spriogs were not 


included in it. He thought, in the present case, on the face of 
the specification, that the Cours must come to the conclusion that the 

atentee whatever ho wanted to do did c'aim as against the public to 

nclude as within the ambit of his invention a claim to a motor in 
which the field magaet was centred or sleeved upon a driving axle, 
ite armatere supported directly upon the said field magnet, and 
having a shaft separate from the driving axl» and gearing communi- 
cating motion from the armature shaft to the driving axle, and this 
whether it was supported by springs or not. That being so, on the 
evidence given in tae Oourt below, he came to the conclusion that it 
was impossible to say that that particular combination excluding those 
springs wasnew. He thonght himself it was clearly shown in the 
drawings of the Sprague invention, and so shown that any competent 


` electrician could have understood it at onc». Here no witness had 


said that those drawings would not have disclosed to a competent 
electrician the four essential festere of the ficst claim. That was 
published in Fagland before the date of the application for a patent, 
and that being so it was not possible to support the first claim. For 
those reasons he thought that Mr. Jus'ica Oc sons-Hardy was right, 
and that the appeal should be dismissed. | 

The Lonps Justices cave jadgment to the same effect, and the 
appeal was accordingty dismisacd with costs, 


TRI National TELEPHONB Company v. THE TonBRIpGs WELLS 
OORPORATI N. 


Tuts case came before a Divisional Oourt of Q ieen' Bench, com- 
pox d of Justices Grantham and Obannell on Monday, and raised 
the question as to whether a stipendiary magistrate or a County 
Oourt jadge has since the Telegraph Act of 1892 any jarisdiction to 
rire ere 5 an appeal from 5 of the highway 
au to allow a telephone company to open up streets for the 
purpose of laying wires or tubes. It eee! that by two 
deeds, the first dated in 1884 and the later in 1896, and made 
between the Postmaster-General and ths National Tele- 
phone Oompany, the company were astho:ied to work 
and use certain forms of telegraph for the purpose of 
transmitting telegrams within the boroagh cf Tanbridge Wells. By 
a deed dated March 10th, 1896, and made between the Corporation 
and the Telephone Company, the Oorporation consented to the com- 
pany, 8ubj:ct to the provisions of the agreement, exercisiog within 


- the borongh sach powers as might from time to time, and at any 


time, be delegated by the Postmaster-General to the company ia 
pursuance of the provieions of Section 5 of the Telegraph Act, 1892. 
This deed went on to say: It is expressly agreed that the consent 
contained in the preceding clause is given upon the following 
conditions: (1) Exoept as regards the work mentioned in the 
schedule, the company shall not exercise any of the powers 
conferred оп the Postmaster - General by the Telegraph 
Acts, 1863 and 1878, in respect of which the consent of the 
Oorporation is required under the said Acts, without ob‘aining the 
further consent in writing of the Oorporation to be from time to 
time given to the specific works for the time being proposed to 
Ъз carried out under such powers, it being int:nded that the general 
consent contained in the preceding clause is not to opsrate to relieve 
the company from the obligations of obtainiog the particular consent 
of the Corporation to such specifis work as required by and provided 
forin the said Acts.” Olause 10 of this agreement contained a 
reference of all disputes under its terms to two arbitrators and an 
umpire. The company wished to open a street and lay telephone 
wires, and to execute works not mentioned in the schedule to the last 


` mentioned deed, and applied for the consent of the Corporation. 


The Oorporation refused, and the company contended that under 
Section 4 of the Telegraph Act, 1878, they had the right to refer the 
“ difference" to the County Oourt jadge. The Oounty Court jadge 
while expressing the opinion that ne had jurisdiction to hear, and 
determine the difference, refrained from doing so until tke hearing of 
this motion which was for a prohibition upon the ground that since 
the Telephone Act, 1892, Section 5, the County Oourt judge had no 
further Jurisdiction in such cases. | 

Mr. Joseph Walton, QO., Mr. Macmorran, Q O., and Mr. Boxall 
appeared for the Corporation, and Mr. Oripps, Q O., and Mr. Cassell 
for the company. ‚ Walton having read the special case stated 
by the learned Oounty Oourt judge, | 

The Court called on Mr. Овтррв and Mr. OassBrr for the company, 
who submitted that the effect of the deed of March 10:h, 1896, was 
that for all works other than those specified in the schedule, the 
consent of the Corporation “аз required by the said Acie” was 
needed. That meant the consent subject to appeal to the County 
Oourt jadge. They further contended that the County Court judge 
was constituted an arbitrator, and that prohibition was not the 
a rh Hoare remedy. 

. Justice GRANTHAM said there was no doubt what their judg- 

ment should be. The National Telephone Company had not brought 
themselves within the Act of Parliament, which gave general powers 
to carry on these worksia the way in which it had bean claimed for 
by the National Telephone Company. There was not much doubt as 
to what really was the history of this legislation. In 1878 everything 
was in the hande of the Orown and the Postmaster-General Tben 
pressure was brought to bear apon them, and they consented to dele- 
gate some of their powers, but the moment they did that and allowed 
th зве works to be carried out by a company they very properly 
сзапрей their modus operandi. During the time that it was a Orown 
monopoly and the Orown had aright to do this work it was considered 
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Just that the judicial authorities of the Orown should be invoked to 
determine any difference that arose between the Orown and the 
public authorities. The Postmaster-General consented to do this 
work їп Tunbridge Wells. By Act of Parliament it was provided 
‘that, supposing there was a difference between the Postmaster- 
General and the authorities at Tunbridge Wells, some tribunal 
must determine who was right. It became a question of the 
right of the Orown to do this, and the legislature decided to inv ke 
the aid of the judicial authorities of the Crown—the Oounty 
Court judge or stipendiary magistrate. Then came the Act of 1892, 
whereby these powers were delegated. The moment private 
individuals carried on tbis work, the right which the Orown had to 
call in the aid of the judicial authorities ceased, and more power was 
given to the authorities in whose district the work was to b3 done. 
The urban authorities were given a power of veto. Their consent 
must be obtained to the exercise, first, of the power to ba delegated, 
and then there wasa right to say in what way they would consent to 
these powers being exercised. The Tanbridge Wells authorities gave 
a general consent, but subj:ct to the general terms of the agreement, 


that the consent was only to do the work thereby pig upon and . 


set out in the schedule, and before any other work was done they 
must obtain the farther consent of the local authority. Toe parties 
to the agreement rightly understood what their rights and liabili ies 
were. Under the Ac} of 1892 this agreement was expressly and 
properly drawn to give such rights as the Oorporation intended 
give, in the first instance to the National Telephone Com- 
pany, reserving to themselves the right which, by the Act of 
1892, they had power to reserve. The National Telephone Oompany 
was bound by the terms of the agreement, and had no right to say 
tbe County Court judge was the proper tribunal to determine any 
difference which had arisen between the parties. 
E J ие OHANNBLL concurred, and the application was allowed 
Cos 


| HoppERSFIMLD CORPORATION v. тни National TELEPHONA 
COMPANY. 


Тиш case came before the Qaeen's Bench Divisional Oourt on 
Wednesday. | 

Mr. M'Monnmam, QO., on behalf of the Huddersfield Oorpora- 
tion, said it was an application for a writ of prohibition to 
the County Oosrt jadge of Huddersfield prohibiting him from 
hearing an application Waich had been made to him by the National 
Telephone Company under the provisions of the Telegraph Act, 1878. 
The agreement between the parties a to be the same as in the 
Tunbridge Wells case, in which their ps had found in favour 
of the contention of the local authority. 

Mr. ORS, © О., MP., for the National Telephone Company. 
submitted that the agreement differed in three particulars. There 
was no arbitration clause, there was no power of veto on the part of 
the private owners, and there was no obligation at all to obtain the 
particular consent which their Lordships held was a particular oon · 
sent without a power of appeal to the Oounty Qourt jadge and the 
railway commissioners. | 

Mr. Justice OHANNELL remarked that the difference between the 
two cases was that this was much stronger against the Telephone 


Oompany. | 
The prohibition was allowed with costs. 
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THE EFFICIENCY OF THE STEAM ENGINE. 


By Ep. О. pp SEGUNDO, A. M. Inst. O. E. 


Tue steam engine and boiler have been brought to a degree 


of effixiency upon which there appears to be little room for 
improvement. There are authentic cases of boilers in which 
85 per cent. of the heat energy of the coal consumed reappears 
in the steam raised. The Carnot efficiency of the steam engine 
itself has been brought to nearly 28 per cent., and the 
mechanical efficiency to 95 per cent. It may fairly be 
assumed that steam pumping plant can now be designed 
. whioh will work at an absolute efficiency of 0:85 x 0°23 x 
0 90 = 17°6 per cent., that is to say, that 17°6 per cent. of 
the heat value of the fuel will reappear as available mecha- 
nical work xr the engine. At first sight this does not 
appear to be a brilliant result, though, when analysed, it will 
be found difficult to improve upon in the present state of 
our knowledge. The main source of wasted energy is, of 
course, in the loss of the latent heat of vaporisation of water. 
Although 966 thermal unite must be expended in converting 
a pound of water into a pound of steam at atmospherio 
pressure and 212° F., this heat is lost as far as conversion 
into mechanical energy is concerned. It is the price Nature 
makes one pay for the privilege of being able to convert 
water into steam, and so utilise its expansive characteriatics, 
and so far every effort to turn this 966 thermal unite per 
pound of steam to account has failed. 

The question that naturally rises to one's mind then, is 


whether it would not be more practical to use steam gas, end 
not saturated steam for the purpose of the steam engine 
Unfortunately, however, Nature has got some very good resso: 
why this should not be carried out practically, and the price 
that she exactg for using steam as а gas is even higher а 
before. S:eam engine builders have attempted to mes 
Natare half-way by superheating steam to some extent on itz 
way from the boiler to the engine, and very marked econony 
has been attained in this way, but nothing like the raving 
that would be effected if the latent heat of vaporisatice 
could bə utilised. An interesting attempt to convert the 
latent heat of vaporisation into mechanical energy bas bees 
made by G. Behrend, of Hamburg, and Dr. Z unmer- 
mann, of Ludwigshafen, who have jointly worked 
out the details of an engine, the arrange- 
ment of which is shown in diagram in fig. 1. The 
engine was described by Prof. Josse at the recent centennial 
anniversary of the Royal technical school at Charlottenburg. 
It is a compound engine indicating 34 H P. with a consump 
tion of steam of 18 96 lbs per I H.P. per hour. The steam 
from the low pressure oylinder passes into a vaporiser which 


4,80, — 


is practically a surface condenser, in which H,SO, in pessing 
through the tubes is converted into SO, by the heat of the 
erhanst steam from the low үс cylinder circalsting 
топай the tubes. The SO, then passes to the aurilis:y 
engine, as indicated by the arrow, where it does work, ard 
then flows to the condenser, where the 80, becomes H, S0, 
by contact with the cooled surfaces of the tubes. There 
the H,SO, is pumped back to the vaporiser. 

The auxiliary engine, in the combination referred to by 
Prof. Josse, indicated 19 m P., being an increase of hors- 
power per pound of steam consumed of 56 per cent. In other 
words, 18°96 Ibs. of steam per hour would now correspond to 
1°56 H.P., or 12:18 Ibs. steam per І.Н P.-hour. 

Experiments showed that for every 88 169 Ibe. of ңеш 
passing throngh the main engine, 1 Н P. was developed in t& 
auxiliary engine. 

If the temperatures between which the SO, vapour wot 
ba 140° F. and 67° F., the pressure would be between 14: 
Ibs. per square inch, and 34:5 Ibs. per square inch, bens 
pressures equal to boiler pressures are readily obtainable. — 

The Carnot efficiency would be about 26 per cent, that и 
to say, the engine would theoretically be capable of іштік 
26 per cent. of the heat a to it into wor 
As it yielded 1 1. H P for one hour, for 1213 lbe d 
steam, it turned into work nearly 18 рег cent. of th 
heat supplied. hence, the relative efficiency of the combinatas, 


roughly estimated, would be 18 цо = nearly 70 N 
cent. | 

This is not so good a result as that obtained from s que 
ruple expansion pumping engine set up at a station of te 
Pennsylvania Water Company, near Pittsburg, and wht 


— 
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r. was tested by Prof. Thurston in September, 1898. The 
v efficiency of this engine measured against the perfect engine 
of Carnot was 84 per cent. 

„In this latter case the increase of efficiency was obtained 
. mainly by the elaborate system of feed water heating intro- 
> duced, and while, no doubt, applicable with success to a 
‘slow-speed engine such as the one referred to, it is not 
likely that the priuciple could be successfully carried out in 


with an electric light station. It has been urged again and 
again that it is simply impossible to maintain anything like 
a steady steam pressure when refuse alone is the fuel used. 
Many years ago, when it first dawned upon those interested 
to raise steam from destructor cells, one or two installations 
were erected where the boilers were put immediately over 
the top of the fire, much in the ssme way that the domestic 
kettle is pushed down among the coal. In this way a con- 


connection with steam engines of the ordinary commercial 
type, or with high-speed engines. The suggestion of au 
SO, vapour auriliary engine is therefore interesting, iu that 
it effecta what all attempts at increasing the efficiency of the 
steam engine asim at, namely, an increase in the range of 
temperature through which the working fluid passes by 
lowering the lower temperature. 

As far as can be gathered, this SO, auxiliary engine has 
not yet taken a practical form. Possibly trouble may be 
experienced by the formation of H;SO, during the cyole, 
which would, of oourse, be disastrous. Possibly, also, the 
extra space required, and the necessary duplication of all the 
essential parts of a steam engine, have been found to intro- 
duce more complication and involve greater disadvantages 
than are cot terbalanced by the increase of power obtained. 


" CORRESPONDENCE. 


The Towns? Refuse Problem. 
I heve to thank you for your fairness in inserting my 


g 
comments on your article entitled The Towns’ Refuse 
Problem." | 


The pressure recorder diagram for November 7th, 1899, 


may ре. taken as fairly representing what is being done 

every day. 

Tou say that Darwen is to be congratulated upon the 

. character of the refuse it produces; now, as a matter of fact, 
the refuse at Darwen is rather below the average. 

— Yon still seem to lay great stress upon the fact that the 
quality of refuse must be very much lower during the 
summer months, but although the Darwen plant has not yet 
been working throughout Jane, Jaly and аин yet there 

are other installations where the power is g used to a 
very large extent, that have been working for two or three 
years, I have one instance in mind, Hereford; there they 
manage to steam just as well throughout the summer months 

8 during the winter months, 

If you did not suggest that refuse was inca 
„ducing heat when ned, you certainly appear to 
ғ suggest that the available heat was a very negligible 
quantity, go insignificant, in fact, that it had never been 
. used for any other purpose bat for producing steam for 
grinding clinker. | 
The quantity of refuse dealt with at Darwen is about 
‚ 40 tons per 24 hours, with one-half of the plant in operation 
only The load is 200 amperes at 500 volts, the engines 
being of the Belliss type and requiring steam at 160 lbs. 
pressure. | 
‚ did not touch upon what you call “the vital point in 

your argument,” namely, whether the refuse is completely 

.consumed and the issuing gases rendered absolutely 
innocuous, for the simple reason that I thought it would be 

understood that with a modern high temperature destructor 

this would be done without any mistake whatever, the 
duction of steam, of course, being a secondary consideration; 
bat it is well to bear in mind that in cases where refuse is 

burned at a very high temperature of combustion and at a 
high rate of combustion— providing that the' refuse is of 

average quality and that the cells are properly designed— 
there can be no possible question as to whether or not the 
efficiency of the destructor, as a destructor, must necessarily 
make it efficient as a steam raiser. | 

The only reason I laid stress upon the fact that a steady 
steam pressure was kept was because this is essential for 
electric lighting, and because it had been inferred by you 

that a refuse destructor had not yet done satis'actory work 
zin conjunction with an electric lighting scheme. 

In fact, this is one of the most often heard argumenta 

Against the employment of a refuse destructor in connection 


ble of pro- 


siderable amount of steam was raised, but not at a high 
temperature of combustion, and with so much cooling 
surface immediately on top of the fire, the primary object 
of the destructor was thwarted altogether. In fact, it coul 

in no sense be called a destructor, but simply a refuse 
cooking apparatus combined with a steam raiser. 

Surely, sir, you are not so little in touch with the times as 
not to know that a happy medium has now bæn reached, in 
some cases at any rate, and that it has been proved that a 
boiler can be placed in such a position as in no way to inter- 
fere with the efficiency of the destructor, as a destractor, 
and yet to absorb a considerable quantity of heat from the 
gases, at a very high temperature. 

Knowing what a keen and searching interest you have 
taken in the destructor question for many years past, I 
thought I would like to put the foregoing remarks before 


you. 

The conclusion of your article certainly appeared to me to 
be peesimistio, and you seem to strike a very hopeless chord 
throughout. Е 

Personally, I am of opinion that refuse destructora аге likely. 
to be very largely adopted in connection with power scheme», 
not oniy for lighting, but for traction, and slowly but surely 
some of our best consulting engineers are coming to see the 
possibilities of the up-to-date high temperature destructor as 
а cheap power producer. à 


66, Victoria Street, Westminster, S. W., 
June 15th, 1900. 


Ineineratus. 


I am much indebted to Mr. Goodrich for the kindly 
admonition which he repeats three times in the course of 
his letter appearing in your issue of to-day's date. E 

In the ooncluding paragraph of hia letter, Mr. Goodrich 

cites four instanoes of refuse plants which yield "indicated 
horse-power per hour." 
Many curious claims have been made for towns’ refuse as 
a fuel, but if a constant consumption of refuse can be made 
to produce foot-pounds of work at an accelerated rate, Mr. 
Goodrich's encomiums err on the side of modesty. 

Perhaps, though, Mr. Goodrich does not appreciate the 
difference between work and rate of doing work, but can it bs 
possible, for one who tenders such good advice, to be at fault 


upon so rudimentary a point ? 
ро "y 8 po The Writer of the Article. 
London, June 15th, 1900. : | 


I have read with oonsiderable interest the letter of Mr. 
W. Francis Goodrich, dated June 8th, on the above subject, 
with particular reference to Darwen, and your editorial com- 
ments thereon. | 
I think that, as one having intimate connection with that 
destructor, I may be allowed to answer a few of the 
criticisms, | | 

The figures given by Mr. Goodrich are for the most part 
correct ; the maximum load reached has been 250 1 E P., but 
the average maximum for the winter lighting has been from 
160—180 1. H.P. This, of course, is not a great load, but as 
we have been working non-condensing, the steam used per 
I. H. P. has been excessive, and will sei ve for a greater output, 
when we have fixed condensers to the engines, as is intended. 

We have had from 80—35 tons of refuse to deal with per 
day, and as our only use for the steam has been during 
lighting houre, we have been able to use only a small propor- 
tion of the power available, much annoyance being caused 
during the daytime by the blowing off of our surplas 
steam. | 

The composition of our refuse has not as yet materially 
altered, a casual examination revealing a good percentage of 
carbonaceous matter, Nor has the quantity of refuse avail- 
able fallen considerably ; there is only a difference of 25 tons’ 
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per week as between the last two weeks and two weeks during 
ast Dacember. 

I quite agree with Mr. Goodrich that there is such & 
thing as average refuse. Two 48-hour tests, taken one 
iu August, 1899, and one at the end of last April, gave us 


the following results : — 
From and at 


August, 1899 , lba. of water evaporated per pound of refuse, 1:55 Iba. 


April, и LL » » 


I consider that these figures are sufficiently near to justify 
the term average refuse, and also the ute of refuse as a 
fuel for steam raising. 

I must most emphatically protest against your statement 
* that efficient burning (i. s., the complete combustion both 
of the material refuse and the noxious gases) cannot go on 
harmoniously and consistently with a steadily maintained 
steam pressure.” 

The Darwen destructor is hand-fired, and the draught is 
provided by Messrs. Meldrum’s blowers. · | 

We have found that the greatest efficiency has been 
obtained with a steady draught, the valves have ben set, 
and the firemen have been instructed accordingly. With this 
draught, which is not nearly the capacity of the blowers, we 
are able to entirely consume our refuse, and at the same time 
to keep a steady steam pressure; and, to my mind, there is 
no reason why the two should not follow in ordinary 
sequence, any more than that the maintenance of the steam 
in a coal-fired Lancashire or other type boiler should be 

derogatory to the efficient consumption of the coal. | 
“ Тһе firing is according to the demand on the 


boiler—oply one is used at опое, a Lancashire, 80 feet x 8 


feet, and the clinker, when examined, reveals no particles of 
unburnt combustible material. - 


Stanley Clegg, Borough Electrical Engineer. 


The Electricity Worke, Darwen. 
June 19th, 1900. 


Magnetic Field of the Earth. 


It is now some years since I have been able to show the 
possibility of determining the true meridian of the earth by 
observations made in its magnetic field. While these 
experiments and instruments have been seen by a number of 
people, thoy do not appear to be convinced of them, owing, 

ieve, to the apparent want of a logical connection 
between these results and the accepted theory of magnetism. 

I shall be glad, therefore, if you will permit the theoretical 
side of the question to be disonssed in your columns, as it is 
-& matter of interest to the electrician from the fact that it 
may lead to the determination of universal and absolute 
standard of electrical quantities. Such standard we have, of 

arse, theoretically, but experimentally there is considerable 
divergence of resulta. 

The question which, I think, naturally arises in the minds 
of those who have seen the observations made by my instra- 
ments, is this, What possible connection can exist between 
the magnetic field of the earth and any constant direction on 
its surface? We know the magnetic meridian varies in 
every locality, and that it is also subject to displacement 
by local attraction. What possible factor can be found 
which will rednce all the angular differences of the hori- 
zontal components in the earth’s field to one common 
direction? Is there any line on the surface of the earth 
which has a oonstant direction relative to the axis of 
rotation and to which these different angular values may be 
referred and measured by magnetic observation only ? 

I will try and put the answer to these questions, which I 
have arrived at after considerable attention, in the shortest 
possible form. 

The neutral planes of every magnetic field contain the 
axis and moment of the mass which is magnetised. 

- Now the axis and moment of the mass of. the globe are 
its polar and equatorial diameters. If, therefore, we can 
determine the direction of the neutral planes in the earth's 
magnetic field by the use of magnets only, we determine 
at the same time the horizontal direction of the lines 
contained in these planes, and consequently the horizontal 
directions of polar and equatorial diameters, in the locality 
of observation. | 


H. M. s ships is divid 


In this letter will not allow the discussion d 
irregular magnetisation, though I believe that point can t» 
elucidated also. But in support of the theorem that th 
neutral planes of a magnetic field contain the axis ani 
moment of mass, we may instance the familiar example a 
the dip-needle. The axis of that needle, when nnmagnetised, 
lies in a plane vertical to the points of suspension; while ths 
moment of the same mass cuts the centre of this plane, amd 
is vertical to it. After magnetisation, the contrary magnetic 
forces—the blue and the red polaritice—meet and counter 
balance one another in the plane containing the points d 
suspension. Then also the moment of the needle becoma 
the axis round which the circulation of the currents taka 
р which, according to Ampere, constitute a magnetis 


eld. 

The field of the dip-needle is, therefore, sub-divided by 

two planes which contain the axis and moment of mar, 

and applying the same law to the earth and its field, ve 

may ex to find that the neutral planes of terrestrial 

tism contain the axis and moment of the earth's maa. 

have shown experimentally that those nentral i 

the earth’s field may be found magnetically, and also thai 

their direction approximates within a few minutes of arc to 

that of the polar and (quatorial diameters. 

I shall be glad to have the matter discussed. 


Arthur W. Horsbregh. 


Б 


Electrical Engineering in the Кату. 


should be glad if you would find space in your 


шш for a few remarks on the subject from another point 
of view. . 
It is hard to imagine what reasons those at the Admiralty 


have for keeping down the efficiency of all electrical work in 
our navy by neglecting to employ men who understand 
electrical engineering. 

Some information showing how electrical work is carried 


on may be of interest. 
The charge and l esponsibility of electrical appliances in 
between two branches, namely, the 
engineering and executive branches: the engines and the 
dynamos, up to their terminals, being in charge of the engi- 
neer; all other parte, viz., fuses, switchboard, measuring 
instruments, circuits, lamps, &., and even come 
under the ciate 


haps because of a пое e a messenger has to be sent 
from the engine room to fin 

the watch to tell him to switch over. Now, generally, thie 
man is very difficult to find in a big ship, as he may be any- 
where, perhaps seeing to a joint in some remote part of the 
ship; so in practice the operation of switching the load on 
to another dynamo takes from a quarter of an hour to half 
an hour, inclusive of messenger's time, &o. This dely 
often means that the engineer has to choose between 
damaging his engines, or putting the whole ship in darznes 
by stopping his dynamo. This absurd state of things would 
be avoided if the dynamo watchkeeper had charge of tbe 
main switchboard, it being placed within his reach. Th 
time taken to change over would then be reduced to abo 
ure minutes, as generally a stand-by machine is kept running 

owly. 

At рове the engineering staff does not allow of a mor 
suitable n than a stoker for dynamo vba 
if anything goes wrong, is generally useless, and has to send 
for an engineer officer. If a better type of е waich- 
keeper were available, who would be capable of also looking 
after the switchboard, as before proposed, there would be: 
far smaller chance of seriops br wos е | 

The electrical instruments chosen for use in H. M. a ahi 
looking af the best or 5 t : When а man ғ 

ooking after an engine and dynamo with, perhaps, an e 
changing load, as when running search lights, it should »* 
be necessary for him to leave his stop valve and dymor 
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_ brushes fo twist а pointer round in order to know what our- 
` rent the machine is giving. Why, then, is an ammeter of 
this type used? 
be testing instruments supplied are most unsuitable. 
' What better instrument for testing insulation could be found 
| i Evershed's portable testing set, По! тең 80 но ? : - 
Such an instrument would seem specially suited to ship use, failed 

owing to the simple manner of using it and its portability dide 5 1 
but instead, one finds other instruments and cpparatus in use de paid to the 


BUSINESS NOTES. 


', Bankruptcy Proceedings.—At the London Bankruptcy 
Оов: last week John E. Evered, manufacturer, 32, Museum Oham 
Bury Street, and 12, Miller Street, Camden Town, applied to Mr. 


comprising delicate galvanometers, Wheatstone bridges, 
Daniell cells, &c, which not only require greater skill in 
connecting up correctly (a point not to be underrated), but, 
to a N extent, they lack portability, and of course have 
the vantages of testing with a very low pressure com- 
pared to the working voltage. 

Why should joints во often be made by baring the wires 
to bv Jointed, twisting them together (no solder), and binding 
ар this joint with cotton tape, using string to keep the ta 
on? It only shows that those who allow joints to be made 
in this way do not realise the importance of making a proper 
joint—in other words, it shows ignorance. 

The position of dynamos is another point which allows of 
improvement. One sees them p corners of engine 

rooms, in close proximity to other engines, regardless of the 
oil and dirt that surround them, and sometimes without 
allowing free access to the brushes and commutator. This 
га evident in one of our newest battleships, H.M.S. 
anopus. | 
Everyone knows that the modern warship ia cramped for 
space; but if more notice were taken of the importance 
of keeping dynamos in their beet working condition, it would 
probably be found advan us to separate them from the 
oily influences of the engine room. These are all points 
which show that there is much room for improvement, and 
seem to point to the fact that matters electrical are not 
looked after in our Navy by capable men. Such companies 
as the Р. and О. Steam Navigation Company find that it 
pays them to have an electrician on board their ships. Would 
not the Admiralty benefit the efficiency of our ships by doing 
the ваше, more especially as the uses of electricity are not 
confined to lighting alone ? Torpedo lieutenants are naturally 
‚ far from being electrical engineers, and engineer officers have 
. по electrical training worth speaking of. Опе must not 
forget that “a little knowledge is a dangerous thing.” 

With regard to our dockyards. A system of electrical 

plant which would not only provide for the general lighting 
of the dockyard, the various workshope, &о., but enable any 

ships undergoing repairs, either in docks or basins, to join 

. up from suitably plac:d terminal boxes to their own lighting 

 Bystem, would seem a move in the right direction. This is 
only done on a very small and inadequate scale, the tallow 
candle ity too much in evidence in ships undergoin 
repairs. This is a matter of considerable importance ; ood 
internal lighting inflaencing to a great extent the time taken 
and the quality of work done. 

An extract from a letter recently received from a naval 
engineer officer in the Mediterranean Station may be of 
interest. He says: I am at present mending a wounded 
dynamo, which nearly burned up as to its field windings, 
owing to a prolonged overload caused by an ammeter which 
showed 150 amperes less than it ought (this instrument had 
been * adjusted " by a torpedo man of sorts), and fuses which 
were too big. It might interest you to know that the main 
fuses are the game siza as all other fuses on the switchboard 
leading off to the varios circuits. You can easily see how 
well the sub-circuita are protected,” 

Is not this in itself rather a startling statement to read 
about one's first line of defence ? — 


Fatality.—On Tuesday last week Mr. Milligan, deput 
coroner for Wigan, held an inquiry relative to the cath of 
John Witts, 41, electrician. Witts and a man named Davies 
were in charge of a ooal-ontting machine at the Ellerbeck 
Colliery, Coppull, when owing to a signal being misunder- 
stood the current was switched on, and Witts was fatally 
injared, The jary returned a verdict of accidental death, 
and expressed the opinion that Davies had switched on the 
current owing to misapprehension, 


аз 

5 of the company's f . He was, however, dis- 
from the in the month and was without employ- 

ment until the failure, which was ascribed to excess of e&penses over 
income; losses by betting and Stock Exchange speculations; and to 
а liability on a dishonoured acceptance for £500 given by him in 
payment of the purchase price of 50 shares in the mid Electrical 
Undertaking Company, Limited. The offences reported by the 
Official Reoeiver were (1) insufficiency of assets to pay 10s. in the £ 
to the unsecured creditors ; (2) contracting a debt provablé in bank- 
raptcy without reasonable or probable ground of expectation of 
being able to pay it; and (3) contributing to the bankrep'oy Dy rash 
and hasardous pod gambling and extravagance ving 


After hearing Monk for the debtor, his Honour upheld the 
^ report, and eus ed the order of discharge for four years from the 
conclusion of public examination in July, 1899. | 


Liquidations, Dissolutions, &c. — Mesars. F. Н. 
Medhurst and A. Kitchin (Medhurst & Kitchin), «шше electrical 
engineers, Victoria Street, S. W., have dissolved partn р. Debts, 
o., will be attended to by Mr. Medhurst. 

Oreditors of the Lithanode Electric Storage Company, Limited (in 
liquidation), are to send particulars of debts and the пева! information 
to Mr. F. Stattaford, solicitor to the liquidators, 11, St. Helen's Place, 
E.O., by July 19th. 

A petition . by B. Sowell, 166, Victoria Street, S. W., a 
creditor, for the winding up of the Westminster Automatic Tele- 
„ is to be heard on Tuesday, June 26tb, by Mr. Jastice 

g 


Books Received.—Nos. 45 to 55, “Fire Tests with 
Hark E The British Fire Prevention Oommittee. 1900. 

“Proceedings of the Northern Society of Electrical Engineers,’ 
November, 1898, to December, 1899. Manchester: Тпов. Bowler ааб 
Bous, Limited. 7s. 6d. 

“Electric Tramway Traction" By A. D. Greatorex. London: 
Bt. B.ide's Press, Limited. 1900. 

" Bilvertown and Neighbourhood." By A. P. Orouch. London: 
Thos. Burleigh. 1900. 1s. | 

“The Cyanide Process of Gold Extraction.” 
London: Ohas. Griffin & Oo, Limit zd. 1900. 6 


Brochure.—A_ neat and m penc little pamphlet has 
been issued by Mr. Ohas. Turnball, electrical engineer to the Tyne- 
mouth Corporation, explaining the system of charging, the free 
wiring 5 and numerous applications of electricity to 
lighting, ng, power, & x, in simple and entertaining language. 


Catalogues and Líists.—The Volt Electrical Company, 
Limited, Birmingham, eend us advanoe sheets of their catalogue. 
Tho items illustrated include switches of various types, key lamp- 
holders, cut-outs, ceiling roses, wall plugs, fases, and fuse-boards. 
Prices are given in clear form, aud the sheets are not over-crowded 
with useless matter. Pending the production of the complete 
catalogue, the advance sheets will be sent on application. 

A booklet, entitled Oomdined Tramcar Braking and Heating 
Apparatus,” comes to hand from the Westinghouse Companies’ Pab- 
lishing Department. The brake described therein is manafactared 
+ Westinghouse Brake Company, Limited, and was invented by 

‚ Р. О. Newell, an American street railway man. It is claimed 
that by this invention an excellent braking effect is secured by com- 
bining a track brake with the levers of the ordi hand 
brake. Where electric heating is desired, the parts of the apparatus 
are so combined as to effectively heat the cars without requiring addi- 
tional energy from the line. The pamphlet is arranged in that 
иу pleasing manner which is characteristic of Westinghouse 
pu tions. 

A hlet with explanatory drawings and description of Hankine's 

tent food water filters comes to hand from the Rankine Patent 
Food Water Filter Company, Limited, of Liverpool. 

Messrs. Barry, Oo., of Lombard Street, send us a note of 
their basis prices for iron and steel bars, sheets, angles, &., & .; also 
lists of the iron and steel specialities of Me:srs. Fox, Head & Oo., 
the Steel Casting Company, and Wm. Waitwell & Oo. 

From Oresswell’s Asbestos Company we have received their cata- 
logues No. 6 and 7, relating to their asbestos goods, manufactures, 
labricants, oils, belting, syrups, &. 

We have received from E.cotiicité and Hydraulique Société 
Anonyme (Julien Dulait, Administrateur-Gérant), of Onarleroi, an 
illustrated pamphlet, in which is given a description of the installa- 
tion carried out by them in connection with toe Bruxelles Ixelles- 
Boendael tramway in 1896 97. Paotographic reproductions of the 
boiler and engine rooms, the car shed, and the cars on the line appear. 

Messrs. B. Young & Oo., of Birmingham, send us a net trade price 
list of their standard continuous current dynamos and motors, with 
а general sp.c.fication of tame. 


By James Park. 
s. 


———. 
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per unit. Daring the year contracts hava been let for an additional 
engine and dynamo cf 360-н Р. capacity, and for four additional 
boilers, &с. When those are completed the site of the present 
station will be fally utilised. Tae total horse-power in the station 
on March 25th was1,800. Application was made to the Local Govern- 
ment Board for powers to borrow a farther sum of £36,000 to carry 
out extensions and additions to plant, and an inquiry was held on 
January 9:b, 1990, but up to the present time the reply to the appli- 
ction has not been received. A plot of land has bsen sccared for 
the purpose of further extentions. 

The Technical Education Oommittee of the Oldham Corporation 
is contemplating holding classes for electrical engineering ia the 
Technical School during the comiog winter and with that object 
in view is making inquiries respecting teachers from the electrical 
works in the town. 

The cooling tower at the electric generating station is goiog 
to be utilised for a doub'e purpose. Tae chairman of the Electric 
Light Committee considers that it would admirably serve the 
purpose of a bill-postiog station, and his colleagues on the 
committee quite favour the scheme. It was remarked that the 
income would pay the interest on the money borrowed for the tower, 
and that the advertisements would cover the big ugly thing." The 
idea wasto save expense, apart from ap We are reminded 
of the kirk session which solemnly debated the advisability of letting 
out the pulpit for the same reasons. 


Paisley.—The reporta of Prof. Barr and Mr. Cormack on 
the new engines offered by Мезете. Ferrauti, Limited, in place of the 
three at present installed at the electricity works, have been con- 
sidered by the Town Oouncil. The reports s'ate that while the valve 
gear of the present engines is of insufficient strength, the engines 
have suffered from excessive cushioning, due to bsing. гап non-con- 
densing, although they were specified to be condensing. The valve 
gear of the large engine under construction was reported on favour- 
ably, and the Council agresd to inform Mesers. Forranti that the com- 
mittee was favourably impressed thereby, and to ask for particulars 
of the smaller engiae. 


Pembroke.—The new electricity works of the Pembroke 
Urban District Council are practically complete, aud it is expected 
thatthe formal opening will take place in the course of a few weeks. 
The cost of the plant will be abont £30,000, and there will be 
capacity sufficient to supply over 6,000 lamps. The plant consists 
of three Lancashire boilers, working at a pressure of 140 lbs. psr 
square inch; two compound engines of the enclosed type, which ran 
at a speed of 376 revolutions per minute, each developing 250 1 H p.; 
and two 75 Kw. iour- pole dynamos. The battery consists of 280 cells. 
The distributing cables are fed by four large feeder cables. Eighteen 
arc lamps have been erccted for the principal thoroughfares, other 
streets being fi ted with 100 lamps, having two 16 candlc-power lights 
on each standard. The scheme was designed by Mr. Hammond, 
y has been carried out under the supervision of Mr., L. L. 

obi . 


Poulton.—At a meeting of the newly-constituted urban 
authority last week, a committee was appointed to take into con- 
sideration the matter of introduciog city for the public light- 
ing cf the town. Poulton, with ite thatched roofs, one storey 
e as ancient stocke, is going to add the arc to its other old 
an ons 


Salford.—The Electric Light Committee of the Town 
соп seems es AM to pieces. Bix ir 5 am 
resigned, owing, disagreement, and the mittee is to 
be reconstitated. Whether the tronble is connected with the 
5 relative to the late electrical engineer or not, is not 


Shanklin (1.0.W.).—A fresh scheme for lighting the 


town has been submitted to the District Council by Edmundson’s © 


Electricity Corporation. They stated they understood the town was 

aying £3 per annum per lamp for 169 lamps of 16 c.»., the cost 
жд £507. Tae company would supply 30 ср lamps at £2 103, 
per lamp per annum, and, if for a term of seven years, fit the lamps 
free of charge. Another scheme was to erect 10 arc lamps of 759-0 P. 
at 212 рэг annum each, equalling £120, and 149 ordinary lamps at 
£2 10s., equalling £372, or а total of £492. The propoeal will be 
dealt with by the Uouncil in committee. 


Southwold.—The Coast Development Company have 
decided to put down a complete electrical installation for the lighting 
of their new hotel and pier at Southwold. EAmundson's Electricity 
Oorporation have obtaioed the contract, which is to be сарі: out 
ме fy а specification prepared by Mr. A. A. Oampbell Swinton, 


Twickepham.—The Middlesex County Council has 
presented a petition against the preamble of the Twickenham 
Elec‘ric Lighting Order, alleging that provision should be made in 
the Bill for the final control of the main roads to be vested in i self. 
The District Oouncil will opposs the petition. 


West Ham,—The electricity accounts have been pub- 
lished, showing a gross profit of £2 002, net profit £470. The latter 
was transferred to the rates in part payment of the previous losses 
charged to that account, amounting to £1,380. The average price 
obtained was 4 32d. per unit for public and 191. for private lighting. 


Whiiby.—The District Council has received sanction to 
borrow £26,000 for electric lighting purposes, 


ELEOTRIC TRACTION NOTES. 


Ambleside.—The Urban District Council has consented 
to join in conference with the Windermere District Council and the 
Wiodermera Electricity Supply Oompany (acting on bshalf of the 
British Electric Traction Oompany) with reference to a proposed light 
railway between the two towns. 


Brighton.—The Tramways Oommittee of the Town 
Council have recommended the appointment of Mr. Thomas B. 
Holliday as tramway enginesr to the Corporation during the con- 
struction of the tramways specified in the Bill now before Pariis- 
ment, at a salary of £600 per annum. 


Dudley.—At the Council meeting last week Alderman 
Dann, of the Electric Lighting and Tramways Committee, 
made a statement respecting the award of Sir Oourtenay Boyle con- 
cerning the price of electricity to be supplied by the Council to the 
British Electric Traction Oompany, Limited, for the tramways in the 
Dudley borough. The current would be supplied at the rate of 24 

unit for the first 150,000 units; any farther amount up to 

0,000 units 150 d., up to 250,000 units 1,2,d., up to 300,000 unite 
1551., up to 350,000 144., up to 400,000 184., and for any quantity ia 
excess of 400,000 14. would be charged. He might say that the 
Oouncil had never tried to take any advantage of the company. They 
had always endeavourc.d to work with them, and had offered them 
evary f , considering that what they were doing was not only 
for the benefit of the town, but als» of the surrounding districts. 
It was very important that the generating plant should be kept fully 
employed, as the ordinary expenses were going on whether it was 
kept unemployed or fally engaged. He thought the agreement ons 
of the best possible. In four years from August 11th, 1896, the 
tramways within the h would be taken over by the Oorpors- 
tion at a price to be fixed by the Board of Trade, unless an agree- 
ment was come to, and it would be then released to the company 
fora further 2] years. With regard to the electric lighting schema, 
the engineers had informed him that the hours he had fixed, as men- 
tioned in the report, would be from 5 to 7 in winter and 6 to 8 ia 
summer. The terms (which had been published) were lower than 
2 surroundiog towns, and in а few years he hoped they would be 


ll less. 

Gothenburg.—The Gothenburg Ойу Council have 
decided, says Commercial Intelligence, that the city itself shall build 
and run the new electric street railways. In all probsbility the pro- 
posed lines will b» extended considerably, and more rolling stock and 
other material will be needed than was at first estimated. British 
firms intending to compete with Swedish and Garman manufacturers 
should address communications to Figge Blidberg, Esq., engineer, 
manager of the City Tramways, Gothenburg. 


Light Railways.—The Board of Trade have, after 
modification, confirmed the Bexhill and Bt. Lisonard's Light Rail way 
Order, 1900, the Oaeltenham and District Light Riilway О der, 1900, 
mp the Oheltenham and District Light Railway (Extension) Order, 
1900. | 


Liverpool.—On Wednesday the new electric tram service, 
ioagugurated by the Liverpool Overhead Railway Oompany, was to be 
opened from Seaforth Sands to Waterloo, for the conveniencs of the 
people of the outlying townships. Ultimately it is intended to 
extend the system to Great Crosby. Tae length of the tramlines 
already laid down is about 1 mile. Tae system is precisely that of 
the City Oorporation, vis, the trolley; the cars are also identical. 
сосет то сала will be put on when the line із in fall swing. The 
are ш 1 m 


Swansea.—On Thursday last week, on behalf of the 
Board of Trade, Oolonel Yorke ected the nsw permanent way of 
the Swansea tramways, and Mr. Trotter the electrical installation. 
A number of officials of the British Electric Traction Company, the 
owners of the line, were present. The tramways, which have beta 
relaid throughout their entire length by the British Electric Traction 
Oompany, are about 54 miles in extent, and ioclude three sections, 
vis, the town section (Br. Helen’s Road to Alexandra Road and the 
Docke), the Cwmbwrla section, and the Morriston eection Oa the 
whole the gradients are favourable, the worst being at Owmbwrls, 
where, however, it does not exceed 1 in 15. Oallender cables have 
been laid ia metal pipes under the streets, and the poles and brackets 
are of a neat ornamental design. No special difficulties had to be 
faced, and the whole line was taken up and relaid without obstructing 
t 10 traffic. The power house is situate in 85. Helen's Road, in the 
old tramway depó*, and consists of one main building, which is ued 
as an engine room, and a smaller room, used asa boiler house. The 
buildiog is of & very solid style and material, being built of red 
faciog bricks. The stack is 135 feet high. There is aleo a small 
wiog, which is used for offices. Inside the engine room there are two 
200-Kw. Westinghouse generators, directly coupled to two 350 1x 7. 
Ball & Wood engines, running at 200 revolutions a minute at a steam 
pressure of 150 lbs. The machines are eight-pole, having an oatpei 
of 400 ampzres at 550 volts. The engines ате of a compound tandem 
type, with a heavy fiy-wheel. Farther, there is a combined steam 
motor-generator plant, consisting of an Alley & Maclellan *' Sentinel 
high speed engine uf 50 BH Pr., 450 revolutions. On the rame bed 
plate ara two 2)-Kw dynamos, one at 500, and the other at 100 volts; 
these are во arranged, that when the main engines are running, tbe 
520-volt side is used as a motor, driving the 100-volt dynamo fe 
lighting aud motor purposes. In the boiler house are two Babcock 
and Wiloox boilers, fitted with superheatera, and capable af evapo 
rating 7,000 lbs, of water per hour. 


(Oontinuec on page 1063.) 
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CENTRAL LONDON RAILWAY. 


(Continued from page 1016.) 


HAVING now dealt with the generating, distributing, and 
transforming apparatus, we come to the final stage of the 
operations —the 
line and rolling 
stock, which con- 
stitute the essence 
of the scheme. 

As already stated, 
the tunnels are for 
the most part 11 
feet 6 inches dia- 
meter, and are en- 
tirely separate, 
except at some 
of che passenger 
stations, where 
there are cross-over 
roads and sidings. 
One of the most 
interesting features 
of the line is the 
system of gradients 
employed, by means 
of which an immense economy is ошай; Immediately after 
leaving each station the train descends an incline of 8 3 per 
cent., во that gravitation to the extent of 3 3 per cent. of its 
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of wear and tear, but a considerable amount of potential 
energy is stored up in the train to assist it in starting again. 
As the length of the incline is about 600 feet, and the 
weight of the train 150 tons, the stored energy amounts to 
about 100-H.P.-minutes; this is given out in descending 
the starting grade in leas than a quaiter of a minute, so 
that the power in 
aid of the motors 
during this period 
amounts to more 
than 400 н.р. ! 

We give а map 
of the route 
followed by the line, 
together with dia- 
Ded of the gra- 

ients, which show 
the profile of the 
lines in both 
tunnels. As the 
eurface roadway 
near the Post Office 
is very narrow, and 
asthe route bas b2en 
arranged to follow 
the: roads in order 
to reduce difficulties 
with house owners, the up line here — under the down line, 
the stations being at different levels, The track is of standard 
gauge, laid with rails of the shape shown in one of our 
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DIAGRAM OF GRADIENTS. 


total weight is brought into play, assisting the locomotives to 
produce a rapid acceleration, and thereby reducing the maxi- 
mum demand toone-half of what it would have been had the line 


THIRD RAIL. 


been level. When approaching a station the train runs up а 
gradient of 1:66 per cent., by which its motion is retarded; 
thus, not only are the brakes relieved, with consequent saving 


figures. These rails are of steel, and weigh 100 lbs. per 
yard; they are double bonded throughout with Crown bonds. 

The third rail is of mild steel, with a remarkably small 
percentage of constituents other than iron; the average 


analysis shows these to be as follows: :— Carbon, 0:030 per 


cent.; sulphur, 0 045 per cent.; phosphorus, 0°052 per 
dent.; manganese 0 33 per cent.; silicon, practically 
absent. 


Flexible bond. 


TRACK RAILS, 


The rails are of the shape shown in the cross-section 
herewith, weighing 85 lbs. per yard, and measuring from 
80 to 42 feet in length; the cross-sectional area of the rail 
is 8} square inches, and its resistivity 4°94 microhms per 
inch cube at 20° C.—7°3 times that of copper. The method 
of insulating and supporting the rail is shown in the figure; 
the insulators are of stoneware, and were supplied by Messrs, 


G 
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Berne & Co. They are spaced at dis- 
tances of 7°5 feet apart, and as the total 
length of third rail is 12 6 miles, there 
are in all about 9,000 insulators. 

The joints are quadruply bonded with 
Crown bonds, having a total cross-section — im 
of 0°62 square inch. m — 

The trains, which weigh about 150 EEA | 
tons loaded, are hauled by separate loco- 
motives; each train consists of seven 
coaches, with seats for 336 passengers. 

The coaches are arranged оп the 
corridor principle, and, ав will be 
gathered from our photograph of the 
interior of a train, the seats are arranged 
both longitudinally and cross-wise; the 
upholstering and fitting have been 
carried out in a most luxurious and 
artistic style, with every attention to 
the comfort of passengers, and we are 
glad to see—and to know by actual 
experience—that the lighting, produced 
by 8 16-с.р. lamps in each vehicle, 
is beyond reproach. The doors and 
gates are operated by ingenious latches 
and levers—the coaches being entered 
from the ends only. Some of the 
vehicles were constructed by the Ashbury 
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DETAILS OF LOCOMOTIVE. 


Railway Carriage and Iron Company, 
D Limited, and the remainder by the 
| Brush Electrical Engineering Company, 
Limited. T T 

„е осон are of the 
shown in our photograph, ec 
of a steel girder framework m 
on two four-wheel bogie trac 
length over the body is 26 feet 
over the boffers about 30 і 
width 7 feet 8 inches. M ji 
extreme length of the wheel base Ё 
20 feet 4 inches, the distance betwee 
the wheel centres of each truck is only 
5 feet 2 3 so that - locomotive 
can take curves without difficulty. 
The wheels 6 42 inches diameter, 
and are direct driven by four motors, 
one on each axle, rated at 117 H.P. each. 
The frames of the motors are mounted 
BOGIE OVER ERECTING Pix. rigidly on the bogies, without springs. 


~ Above the motors is a wooden floor, ex- 
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upon the centre of this is fixed the con- 
troller, protected by a driver's cab of 
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tending from end to end of the locomotive ; 


iron plate. The ends of the locomotive 
are similarly covered in with sloping iron 
roofs, which afford protection to the 
regulating resistances. The look-out 
windows are clear above these covers, 
allowing of an excellent view being 
obtained in either direction. 

The working current is collected from 
the third rail by means of two heavy 
cast-iron shoes or plates, which are 
mounted in such a way as to run 
freely on the third rail, while at the 
same time they are not able to 
come in contact with the track rails. 
To accomplish this is by no means 
во easy а matter as might be sup- 
posed, for the third rail stands only 14 itch above the 
level of the running rails, and at cross-over roads the 
opposite poles are brought very near together. At these 
points the third 
rail is bent so as to 
run along for a 
short distance on 
each side of the 
crossing rail, во 
that the shoe re- 
ceives support from 
both sides until it 
is safely over the 
risk. 

From the shoes 
the current passes 
through a massive 
automatic circuit 
breaker and &witch, 
which is fixed to 
the roof of the cab, 
to the controller, 
then to the motors, 
and finally to the 
track rails vid 
The . 
measuring  instru- 
ments — a Weston 
ammeter and volt- 
meter, and pressure 
gauge for brakes— 
are in duplicate, one 
set at each end of the cab, so that they are in clear view of the 
driver, no matter in which direction the train is going. The 


pressure gauge mentioned above is connected with the air reser- 


STEAM TANK LOCOMOTIVE. 


voirs of a Westinghouse brake outfit, which is actuated by a 
small series motor driving a set of air compressor pumps; the 
motor is started and stopped automatically, maintaining a 
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INTERIOR OF TRAIN. 


INTERIOR OF CAR SHED. 


constant pressure of 80 lbs. per square inch in the reser- 
voirs. The latter are placed with the resistances under 
the covered ends, and in addition to working the brakes, 
they supply air for 
the whistles. 

The total weight 
of the locomotive 
is 97,000 lbs.; it 
is capable of exert- 
ing a draw-bar pull 
of over 30,000 Ibs., 
and is designed to 
maintain anaverage 
= speed of 14 miles 
we per hour over the 
whole of the route. 

At present the 
third rail equip- 
ment ends at the 
top of the incline 
leading up to the 
surface at Shep- 
herd’s Bush; the 
trains and electric 
locomotives are 
therefore handled in 
the yards bymeansof 
two steam engines 
made by the Huns- 
let Engine Co.,one of 
which we illustrate. 
These little locomo- 
tives strike one as remarkably neat, compact, and handy 
machines, and work in perfect harmony with their rivals. 

The construction and dimensions of the locomotives and 
their running position with regard to the tunnel are shown 
in the figures which we reproduce. We give also a photo- 
graph of one of. the bogies of the last locomotive built; this 
was not quite completed, the lower halves of the motors not 
having been fixed in place. The bogie is shown in position 
over the erecting pit for this purpose, with the cover, which 
is rivetted up in one piece with the frame, close by in readi- 
ness to be fitted in position. 

The whole of the locomotives were assembled in the work- 
shops at Shepherd’s Bush, which are equipped with hydraulic 
presses, lathes, drills, &c, for this purpose and for carrying 
out repairs. 

One of our views shows the locomotive shed, which is 
capable of housing 24 locomotives in 6 bays, while another 
photograph shows.the interior of one of the car sheds, The 
latter consist of 12 bays, each 360 feet in length, and pro- 
viding accommodation for a complete train; 22 trains are 
required to maintain the schedule service, and are ea 
manently coupled up. А row of sheds ів also provided, in 
which the cars may be washed and cleansed. 

We pass now to a more detailed description of the motors. 
These are shown in elevation and section in our illustra- 
tions; it will be seen that they are of the series-wound four- 
pole ironclad type, with the frame divided diagonally. The 
armatures are built up on brass sleeves, which are forced on 
the axles after delivery at Shepherd’s Bush. To suit the 
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exigencies of space, the upper and lower pole pieces—or mag- 
Bé хш ET coils of &mall dimensions, the greater 
of the winding being concentrated on the cores at the side. 
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CHARACTERISTIC CURVES OF MoTOR. 


The frame of the motor is of soft cast-steel, to which the 
laminated magnet cores are bolted; the division is so 
arranged that the lower half can be dropped, in order to 
expose the armature for inspection. 
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END ELEVATION AND SECTION or Moro. 


F 


The large coils consist of 76 turns each, of copper strip, 
2:125 inches x 0°11 inch, while the smaller ooils ce 
15 turns, 0°875 inch x 0°22 inch. The ooils are wound on 
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formers and well insulated, chiefly with asbestos, before being 
put in place on the cores; they are held in position г са 
castings. The current density in the large coils is 820, and 
in =e ag ones 1,000 amperes per square inch, at the full 


View or Depor. 


The yoke and poles have а mean cross-section of 240 
Equare inches, work at an induction density of about 
102,000 lines per square inch at full load ; the weight of the 
frame, including the winding, is 9,000 Ibs. 

The armature core is built np of punched steel discs, 
mounted directly on the brass sleeve above-mentioned ; there 
are 61 slots, each 178 inches x 0°52 inch, with six con- 
ductors per slot. The winding is of the series drum type, 
consisting of 366 bars, 0:6 inch x 0˙1 inch, so 
that there are 183 in series between the brushes ; 
the bars are held in place by hickory strips and 
steel binding wire. 

The field poles are bored out to a diameter of 
28,, inches, while the armature core is 22} 
inches diameter ; the air gap is thus } inch below 
the armature, and ,°, inch above, to allow for 
wear in the bzarings. 

The commntator, which is 19 inches diameter 
x 8 inches long, consists of 183 segments, held 
in place by steel cones mounted direct on the 
brass sleeve, and insulated with mica. There аге 
two sets of carbon brushes, each set consisting 
of four. 

The total weight of the armature, without 
the axle, is 3,000 lbs.; the complete motor 
weighs 12,000 Ibs. | 

The efficiency, speed and tractive effort of one 
of these motors are shown in the diagram = 

чаш, | : p 
speeds indicated on the speed curve, while the 
tractive effort is, of oourse, independent of 
The value attained for the efficiency at full 
and load—over 98 per oent.—must be 
as highly satisfactory. 

(To be concluded.) 


THE NEW WORES OF THE 
ENGLISH ELEOTRIO MANUFACTUR 
ING COMPANY, LIMITED. 


THE formal opening of the magnificent f 

at Preston, which took place last week, marke 
an epoch in the history of electric traction in 
this country. 

For the last ten years we have watched with 
more or less interest, the extraordinary develop- 
ment of the industry in America, and tot 
somewhat less extent on the Continent; mear- 
while, although attempts were not wanting o 
the part of our engineers and financiers to 
emulate the example of their foreign rivals and t 
carry out electric tramway schemes in various plac, 
so keen was the popular prejudice, born of ignorance 
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and conservatism, against the innovation, and so adverse 
the legislation dealing with such matters, that for long the 
industry remained almost at a standstill. Unfortunately, 


although it is impossible to believe that British manu- 
facturers did not foresee the enormous importance of 
the coming “ boom,” they nevertheless made no preparations 
to cope with the demand, they acquired but little experience 
in the subject, and now they fiad themselves in the position 
of lookers-on, unable to secure even a tithe of the 
of the foreign business, 


home trade, or any at all 
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British factory devoted primarily to electric traction, and 
which, in. point of equipment and organisation, will challenge 
comparison with any similar undertaking in existence. Nor 
will the new works be called upon to establish their position 
in the trade by tedious and hard-fought steps; on the con- 
trary, they commence operations with orders already in hand to 
an extent that will tax their utmost capacity for a year to come. 

Before commencing the description of the works, it may 
be well to explain, in brief, their origin. Oar readers. will 
remember that about two yeara ago the Electric Railway and 


a 


GENERAL VIEW OF WORKS. 


while order after order goes across the Atlantic to the huge 
American firms which have laid themselves out to meet the 
immense demand. Not only is this true of the electrical 
apparatus, but even the steam engines, in the manufacture 
of which we look upon ourselves as facile princeps, are imported 
also! But the latter condition, beyond all doubt, is not due 
to any inferiority in our engines, which are fully capable of 
coping with the most onerous requirements. 

At the present moment it is probably the fact that the 
development of electric traction is proceeding in this country 
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Tramway Carriage Works were laid down at Preston on a site 
near the Docks, by a group of far-seeing gentlemen inte- 
rested in tramway working, in anticipation of the enormous 
demand which, as we have seen, has justified their foresight. 
These works were equipped on the most modern lines, under 
the guidance and management of American experts of the 
highest standing ; the excellent results obtained, as regards 
both the quality and quantity of the work turned out, decided 
the proprietors to extend their operations, to include the 
manufacture of the whole of the electrical equipment also, 
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PLAN OF WORKS. 


more rapidly than in any other country in the world. Nearly 
all our great cities have in hand electric tramway projects of 
the first importance, lesser towns and urban districts—many 
of which have already carried out similar undertakings of 
no small magnitude—are busily laying down and extending 
their systems, and several private companies, specially 
formed for the purpose, are constructing and equipping 
tramways with the utmost expedition. At such a time we 
hail with keenest pleasure the inauguration of a wholly 


following on the same lines. It so happened that just at 
this time the Walker Company of America became amalga- 
mated with the Westinghouse Company, and the managing 
director of the former company, Mr. 8. Н. Short, decided to 
throw in his lot with the nascent British organisation. Of 
Mr. Short’s previous record in electric traction, it is hardly 
necessary to speak ; associated with the industry from its 
very birth, his reputation has grown with it to a world-wide 
extent as an engineer and inventor of the first rank. 
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An agreement was made with Mr. Short, by which the 
design and management of the new works were placed 
entirely in his hands as technical director ; no time was lost 
in preparing plans and placing orders, and on June 14th, 
1899, the foundations of the buildings were commenced. On 


June 14th, 1900, 
the works were in 
full swing. The 
achievement con- 
stitutes an Inter- 
national record in 
point of time, and 
affords an excellent 
criterion of the 
spirit in which the 
company intends to 
pursue its future 
undertakings. 

The site of the 
works consists of 
10 acres of level 
ground, con- 
veniently situated 
between the Preston 
Docks and the 
Carriage Works. 
The position of 
the works is 
peculiarly advan- 
tageous, being in 
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DRILL PRESSES AND 


the heart of the coal and iron districts, with facilities for 
transport both by water and by two main lines of railway, 
and being adjacent to the works in which the car bodies and 
trucks are manufactured—the latter a unique condition. 
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MACHINE SHOP.— 


The buildings, which, excepting the offices, are one story 
high, cover 5 acres; they are of the American steel frame 


type, and of massive construction. 


From our plan it will be 


seen that the chief structures are the machine shop and 
offices, foundry and pattern shop, and power house. 
All goods pass over an 80-ton weighbridge at the railway 


entrance; from this point diverge the various tracks seen in 
the plan. The receiving track curves round to the north end 
of the machine shop, which it entera on a low level, во that 
the platforms of the trucks are level with the floor of the 
Shop. The traffic in the yards, and between them and 
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VERTICAL MILLS. 


under the cranes. The building is divided into two bays 
by a line of double lattice stanchions from end to end, 
which support the roof and crane girders, and carry the 


line shafting between them. 


East Bay 
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the neighbouri 
Carriage W 
carried on by means 
of electric lo 
motives; sidings 


ways, and the Pr 

ton berg 
Docks, are in con- 
nection with 


works. Jin 

Turning now to 
the buildings, the 
machine shop is by 
far the most im- 
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Oar illustrations include a general view of each of the 


enormous bays. 


In laying out the works, Mr. Short devoted the 
attention to the handling of materials and apparatus 


their 


. е * ; far 
passage through the shops, with the special object of, 8 
as possible, avoiding confusion and loss of time. The nr 
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materials are received at one end of the building, and pass 
through successive operations, while travelling always in the 
same direction, until they finally arrive at the other end, com- 
pleted, tested and ready for despatch. For this purpose a 
push-car track is laid along each bay, as well as an extra 


track running be- 
tween the stan- 
chions in the centre 
of the building. 
Farther, there are 
two powerfulelectric 
cranes in each bay ; 
these are provided 
with lifting electro- 
magnets under the 
control of the crane 
operator, who is 
thereby enabled to 
handle all steel and 
iron parts without 
assistance. Thus 
there are ample 
means for moving 
materials about the 
shop in all direc- 
tions, while all the 
departments are pro- 
vided with jib cranes 
and pneumatic 
hoists for placing 
work in the tools. 
For the last-men- 
tioned purpose com- 
res air at 100 
bs, per square inch 
pressure is supplied 


. 
- * 
P 
* 
e 


`. 
e 
0 


°з 
22 
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MACHINE SHOP: 


to all parts of the works, serving also to operate pneamatic 


mmers arid drills, 


eedless to say, electric driving is employed throughout 


the works. 


Each of the large tools is provided with a 


separate motor, while the centre line shaft drives the smaller 
tools by belting. The problem of finding the best degree of 
sub-division of power in this case has been investigated with 
the greatest care, with the result that an entirely new system 
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has been devised, 
as follows: — The 
centre line shaft, 
which is 800 feet in 
length, is divided 
into eight sections, 
each of which passes 
through the arma- 
ture of a 50-H.P. 
motor, and can be 
coupled therewith 
by means of a 
clutch ; each section 
can be driven se- 
parately by its own 
motor, or the sec- 
tions can becoupled 
up as desired 
and driven by any 
one or more of the 
motors. Moreover, 
thesameshaft serves 
the small machine 
tools in both of the 
bays, between which 
it is placed, a novel 
arrangement which 
obviously tends to 
improve the load 
factor of the shaft- 
ing; besides, the 
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efficiency is increased, owing to the use of large motors, and 


the frictional loss is of the smallest. 


The two great bays are set apart, one for the manufacture 
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of traction motors and equipments, the other for large 
generators, rotary converters, &c. Starting from the north 
end of the building, we firat find the receiving and store 
rooms. These are 
provided with 
weigh-bridges, and 
are (quipped with 
suitable receptacles 
for the various ma- 
terials used in the 
works. The elec- 
tric cranes are used 
for unloading goods 
from the trucks and 
distributing them 
to their various 
compartments. 
Leaving the store 
room, we come to 
the punch and die 
departments, in 
which the steel 
lamir:e for arma- 
ture and field mag- 
net cores are 
punched out of 
sheet by automatic 
machines of the 
latest pattern. The 
adjoining emith 
department is 
equipped witb power 
hammers for form- 
ing the steel dies, 


uio dide AIO Aa. armature and lathes, 


LINE SHAFT MOTOR AND (it 


which are after- 
wards hardened and 
tempered їп this 
shop. 

Other apparatus 
in the smithy 
comprise lathes, 
grinders, shaping 
tools, and drill 
presses. The 
grinders are speci- 
aly interesting, 
being provided with 
two movements; 
the work is tra- 
versed to and fro, 
while the large 
grinding cylinders, 
running at a high 
speed, are moved 
axially at right 
angles to the motion 
of the work, ко as 
to ensure a perfectly 
flat and true surface 
being imparted to 
the dies. 

Next door to the 
smithy is an anr- 
nealing room; here 
the armature discs 
are packed in iron 
cases, covered with 
sand to exclude sir, 
and placed in overe, 
to be heated to a 
dull red, ard then 
gradually cooled. 
After annealing 


re 


— 


— 2 
— 2 ть т 


5 ` 
$ 
Lr Р 


they are passed to 
painting machines, RaTTAL DAI! 
which apply to them 
an exceedingly thin layer of varnisb, and drop them on a 
chain conveyor. The latter carries them through a drying 
oven and delivers them in the assembling department. 

Next in order is the railway track by which the castings 
of motor and generator frames are brought from the foundry 


- 


tə the respective departments through which they are to 
pas. The motor castings are first placed on a vertical 
milling machine, and the two halves faced so as to form 
a perfect magnetic 
joint. The next 
process is to drill 
ssl the he опа 
radial drill press. 
The castings are noꝝ 
bolted together and 
taken to the 
zontal boring mills, 
in which the arma- 
ture and axle bear- 
ings are finished 
and the frames 
bored out to receive 
the magnet cores, 
After this operation 
the completed 
frames pass on to 
the motor assemb- 
ling de 5 
The lathes for turn- - 
ing — E 
and specia rs 
for  truing the 
armature shaft 
bearings come пех 
followed by turret 
lathes, in which the 


commutator 
and bearing shells 
are machined. - 
The brags-work- 
ing department i& 
the last of the ma- 
chine shops on the 
motor side, inclui- 
ing lathes, planers, 
shapers, milling ma- 
chines, and various 
special tools; here 


н. ооа 
ап rush-holders, 
controllers, rheo- 
stats and 3 
are made. is 
Beyond the brass 
department is the 
field magnet wind- 
ing department for 


both generators and 
motors; in this 


shop the magnet 
coils are wound, ir- 


culated and ! 

and the armature 
coils are placed on 

the motor armature 
cores, The latter 

coils are prepared 

in а separate room 

at the extreme 
south end of the 
generator bay; here | 
the coils are wound | 
by machinery, ir- 
sulated with mics, 
paper, and cotton 
raiding, then dried, 


л. 


dipped into special 

— and baked. 

PRESSES, After this they are 
pressed into the 

precise shape required for interchangeability. The mica 

rings and tubes for commutator insulation are also made in 

this room, being moulded under great pressure whilst hot; 


the presses for this purpose are heated by steam pipes * | 
the boiler house, As will be seen in our illustration, most of 
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the winding, insulating, and moulding in this department, 
is done by girls; the total separation of this delicate work 
from the main machine shop ensures freedom from injury to 
the insulation by metal particles, &c. 
A very fine group of special automatic gear cutting tools 
of the highest olasg is shown in another of our views. 

(To be concluded.) 


ELECTRIC TRACTION NOTES. 


(Continued from page 1054.) 


Portsmouth.—At a Council meeting .on the 14th inst. 

the Tramways Oommittee submitted a suggested basis of agreement 
for the settlement of the dispute between the tramways companies 
and the Oorporation, in reference to the transfer to the latter of the 
lines under the provisions of an Act passed last year. Should the 
O.rporation require to proceed with their work, the company is to hand 
over at any time after October let either or all of the sections, and 
the remainder of the lines, &c., on December 31st. The omnibases, 
hearses aud carriages, as to which litigation had been commenced, to 
be retained by the companies, and no claim whatever to ъз made by 
them on the Oorporation for unexpired profits in of the same. 
The arbitration to determine the amount to be paid by the Oorpora- 
tion for the undertaking, and to be proceeded with as soon as can be 
arranged. Bir F. Bramwell has been appointed arbitrator. The 
vendors claimed £10,000 as special compensation, but it has been 
arranged that in respect to thie claim the arbitrator shall include in 
his award the sum of £2,500. Mr. H. Kimber, chairman of the 
Tramways Committee, in moving that the proposed agreement be 
ratified, raid that if they went on with the legal proceedings and won, 
the costs would probably be considerably more tban the amount now 
recommended to be It the cáse went on they might be delaysd 
12 or 18 months in takiog over the tramways and introducing electric 
traction and a better and quicker service. After a little discussion 
the several clauses of the proposed agreement were ratified und voce, 
Oa the following day the tramways directors approved of the agree- 
ment. 


Rhondda Valley.—The Urban District Council for the 
great coal valleys of the Rhondda have been considering the matter of 
electric traction, snd а conference has been arranged to take place 
with the British Electric Traction Oompany in order to see if an 
amicable settlement can be come to with regard to the question of 
road widening. The pu light railway scheme would, according 
to the demands of the Oouncil, entail an outlay of £14,000, and the 
British Electric Traction Oompany have advised the Oouncil that 
this is very much in excess cf what they can afford. Oa the other 
band, from what bas transpired, the Council does not intend spendin 
anything in regard to the widening. The Oouncil have also discus 
the advisability of having a provisional order for the electric lighting 
of the district. It is considered that if the proposal will pay Ponty- 

dd it ought also to pay the Rhondda, as the two centres 

the one upon the other. There was a consensus of opinion 
that 16 would be wise to get an order in any case, and it was finally 
decided to apply for the order next session. 


Smethwick.—The Town Council, in accordance with the 
advice of an expert, has decided to apply to Parliament for power to 
purchase the tramways within the borough, and for the construction 
and working of such other tramways in connection therewith 2s may 
be agreed upon. 

Surbiten.—The British Electric Traction Company have 
informed the Tramways Oommittee that they have purchased the 
rights of Greenwood & Batley in the light railway scheme, and 
have pu an amended notice of a much more comprehensive scheme. 
The mittee will oppose, and will preceed with their own tram- 
way scheme in Parliament. A committee is reporting further upon 
the subject of electric lighting. 


Warrington and Northwich.—An inquiry was held on 
Thursday, June 14th, by the Earl of Jersey and Oolonel Bonghey as 
to the above scheme. The Eastern branch only was proceeded with, 
bet though the scheme was strongly supported by Ocunoile, com- 
panies, traders and residents all along the route, it was dismissed on 
a legal point, viz, that no compulsory powers bad been obtained to 
acquire land. It is the intention of the engineer to amend thie point 
and again present the echeme. The Western branch still stands over, 
as the days of grace for objections had not elapsed before the date 
fixed for the inquiry. | f 


TELEGRAPH AND TELEPHONE NOTES.. 


Bradford Telephones.—At a meeting held on May 25th of 
the sut-committee appointed to consider the question of telephones, а 
deputation from the Bradford Otamber of Oommerce attended by in- 
Vitation. After the chairman had to the deputation the 
present state of affairs between the Corporation and the Telephone 
Company, the subject of the telephone service was discussed gene- 


rally. Instructions were given for the members of the deputation 
and of the sub-committee to be supplied with a copy of the city 
surveyor's report as to telephones, of information obtained from 


Glasgow with regard to the Municipal Telephone Exchange which 


has been installed in that cify. The deputation undertook to bring 
before their Ohamber the question of the proposed municipalisation 
of the telephone service, and promised to communicate to the town 
clerk the views of the Ohamber of Oommerce cn the subject. Ata 
subsequent meeting of the committee a letter was receivea from the 
Bradford Chamber of Oommeroe, stating that the Oouncil of the 
Chamber had considered the question of the proposed establishment 
of a municipal telephone dh pm in the city, and that they could not 
for the present recommend the on to establish such a ser- 
vice, but deemed it advisable to await the resulta of the municipal 
service which was now being established in Glasgow. The sub- 
committee thereupon considered the matter, and resolved that the 
Oouncil be recommended to enter into a new agreement with the 
National Telephone Company, Limited, for wayleave facilities, such 
agreement being subject, among other provisions, to determination 
on six months’ notice. 


Brighton Telephones.—A Committee has submitted an 
elaborate report to the Town Oouncil, embodying detailed estimates 
of income and diture by Mr. A. В. B:nnett, telephone ergineer, 
& letter from the National Telephone Company Applying for permis- 
sion to lay underground wires and to improve their system, and the 
observations of the Committee on the whcle subject. I¢ ie estimated 
that to establish a system for 2,000 subscribers would involve a 
capital expenditure of £43,280; that the annual worbiog expenses 
would be £10,269 and the profit £1,200. The Committee ascertained 
that the National Telephone Oompany could not see their way clear 
to reducing their present rate of £10 per annum for a first connection 
and £8 104 for cash subsequent one, and, after full consideration, 
they recommend that application be made for a license tothe Oor- 
poration for 25 years, the maximum charges to be £7 per annum for 
unlimited use of the system, or £3 10s., with a charge of 1d. for each 
call. The district to be embraced in the license would include not 
only Brighton and Hove, but the whole of the area between Rotting- 
dean on the east and Shoreham on the west, and extending north as 
far as Burgess Hill. 


Cable Communication with South America.—Mr. 
E. W. Parsoró, secretary of the South American Oable Company, 
Limited, writes to the Times as follows :— 

At the present time, when so much attention is being oalled in Parliament and 
at public meetings to the monopoly of the allied telegraph companies who 
control telegraphic communication with the East, it will be of public interest to 
know that the existing state of telegraphic communication to the West (so far 
ae South America is concerned) is also receiving attention at the hands of the 
Governments of the United States, of Brazil, and the Argentive Republic, and 
that these Governments have entered into a convention, which will come into 
force on July Ist next, by which the joint lines of their respective telegraph 
administrations will be available not only for telegraphic communication 
between the two countries, but also for the international service; this will 
practically open an alternate route to Buenos Ayres and the Plate. 


Claim by the National Telephone Company.—At the 
Woolwich Oounty Oourt on Wednesday last week, the National Telc- 
phone Company*sued Mr. Barnet, of ford Square, to reccver a 
year’s rent of telephone between defendant's two shops. Defendant 
said the instruments were useless. The learned Judge said he could 
scarcely believe that the company would refuse to make the service 
effective, but as the company had taken the extreme step of discon- 
necting the service he did not think they could recover. He gave 
judgment for defendant, with leave to appeal. 


Glasgow Telegraphs.— With reference to the difference 
existing between the Glasgow Oorporation and the Post Office 
authorities regarding the route to be followed by the underground 
line of telegraph from Royal Exchange Oourt to Douglas Street, Mr. 
John Lindsay, interim town clerk, as representing the Oorporation, 
and Mr. Brownlie, writer, on behalf of the Post Office authorities, 
appeared before Sheriff t on 18th inst. and dcbated the question. 
The question was ultimately settled by the Oorporation agreeing, 
under proteat, to withdraw their objections to the route recommended 
by the postal authorities. 


Islington Vestry and the National Telephone Com- 
pany.—The Works Oommittee reported at the last Vestry meeting 
that they had considered from time to time repcrts by the surveyor 
to the effect that the National Telephone Oompany had on several 
cocasions placed overhead wires at spans exceeding 115 yards, the 
limits allowed b is bye-laws made by the London County Council 
in pursuance the London Overhead Wires Act, 1891, without 
obtaining the permission of the Vestry to the erection of a longer 
span, and the statements required by the bye-laws to be furnished to 
the Vestry from time to time were often found to contain inaccarate 
information and were consequently unreliable. They therefore 
recommended that the solicitor be instructed to commence proeeed- 
ings sgainst the company in respect of the breaches of the bye- laws in 
two instances. The report was unanimously passed. 


Portsmouth Telephones.—At a Town Council meeting 
last week, the Finance Committee reported that on an applicaticn 
frcm the National Telephone Oompany with regard to placing addi- 
tional telephone lines underground, they: had under consideration 
the question of providing a municipal telephone ‹ xchange, but, after 
fully considering the whole question, they were of opinion that it 
would be better to enter into an arrangement with the company 
under which the payment to be made by them for the privilege of 
underground wires g placed would be very considerably increased. 
The Oommittee recommended that an agreement similar to one which 
had been entered into between the Oorporation «f Ediuburgh and 
the company be entered into by the Corporation of Portemcatb, pro- 
viding for a minimum payment by the company of £227 10s. per 


annum, but omitting a limit of population contained ia a provision 
in the Edinburgh agreement to the effect that, in the event of the 
company giving ia any other town terms more favourable to 

the subscribsrs than those sprcifisd in the agreement, the 

Oo on should have the benefit and option of such terme in lieu 

of those specifisd. The agreement provides for the Oorporation, at 

the request of the don pen vent undergroand tabes or conduits 

at the expense of the and an unlimited service, #6 аа annual 
charge of £10 per instrument, or a fixed charge of £3 10s. por annum 

for each instrament, with a fee of 1d. per call, without any charge 
for messages received at such instrument. The annual payment to 
be made by the company is to be at the rate of 5s. per annum for each 
separate instrument nsed by subscribers to the company's exchange and 
10s. per annum for each large junction box, but the minimum amount 
is to be, as stated, calculated on 800 instruments and 55 junction 
boxes, the proposed agreement to bs without рео to the right of 
the Corporation to establish а telephone exchange hereafter, should 
it.be thought desirable to do so. Alderman Scott Foster, in moving 
the adoption of the report, said if the Corporation started a municipal 
exchange, the Government would have the right in 1911 to take over 
the whole thing, and would not bs compelled to take any of the plant 
or appliances then in use.—Mr. Dittman mentioned that Tunbridge 
Welle had received a license for 25 years. He moved, as an amend- 
ment :—" That the report be referred back, aud that it be an instruc- 
tion to the Finance Oommittee to obtain a report from an expert as to 
the cost of establishing a municipal telephone exchange.” After a 
discussion, the amendment was carried by 23 to 17. 


Telegraphic Interruptions and Repairs:— 
| OABLES. Down, Repaired. 


J eee ees June 30, 1899 006 eee 
dad-Demerara (1871) May 11, 1900. ee 
Mole Bt. Nicholas-Oape е 6, 1 еее eve 
yenne- Pinheiro eee #06 eee 11, 1899 006 eee 
Oayenne-Paramaribo iss e Feb. 16, 1900 “ue 
á-Maranham ... sei А 1, 1900 .. saa 
Oeará-Maranham eee [III ese Feb. 20, 1900 ee [T1 
Latakia-Oyprus eee eee [11] June 90, 1899 eee eee 
Tarifa-Tangier ‚ eee ooe eot Jan. 2, 1900 eee aoe 
LANDLINES. 
a — са. with Mafeking 
8 i eee А” eee Oct. 18, 1899 eee Jane 20, 1900 
mun beyond Laing 
Nek ese eee eee eee Nov. 7, 1899 eee ДА! 
OHINESR: — 
Tienteio-Pekin ove eee eee June 19, 1900 eee 
Pekio-Kalgan ... «i .. June 14, 1900 
Tientsin-Shanghai eee 060 June 16, 1900 009 
Tientsin-Newchang .. June 18, 1900 
SIBERIAN :— 
Tschita-Blagowestchenck June 17, 1900 .., June 18, 1900 
Communication with all offices of 
Oolombia beyond Buenaventura... Feb. 22, 1900 ... ees 
Commanication vid Hanekine” 


interru on Persian Territory Feb. 24, 1900 ... oes 


see Mech. 13, 1897 eee eee 
Brasilian landlines, south of 
Macahé_... ИСЕ .. Ар]. 25, 1900 ... sus 
Moalmein-Bangkok... ig .. June 16, 1900 ... June 18, 1900 


. Underground Telegraph Lines.—In the House of 
„ Mr. Hanbury, answering Bir John Leng, said 


the underground telegraph line from London to Birmingham met 


the demand for uninterrupted communication over that part of the 
country where destractive gales were most prevalent, but it was not 
at present found to be so generally usefal as the overground line. 
The Postmaster-General could not at presont contemplate its exten- 
sion to the north. 


Wireless Telegraphy.—The Daily News says that the 
London Fire Brigade has successfully applied the: telegraphic 


system to its methods of work. The street on on the top of. 


Streatham Hill has been placed in communication with the horsed- 
escape station in Mitcham Lane. AM 

Experiments in wireless phy are being made from 
Ilfracombe to the Mumbles, a distance of about 21 miles, acrces 
the Bristol Channel. The experiments, says a Cardiff paper, are being 
conducted under the direction of experts from the staff of the 
Electrical and Engineering Department of the G.P.O., and are a 
continuation of the long series which have been carried on between 
Lavernock Point and Weston. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belglum.— The Belgian State Railway authorities are at 
present invifing tenders for the supply and erection of the necessary 
plant and apparatus for the electric lighting of the railway stations 
and workshops at Ohatelineas, Montigny, and Oouillet. Particulars 
may be obtained from, and tenders are to be sent to, La Bourse, 
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Blackpool.—July 28rd. The Corporation wants tenden 
for trolley poles, cables and trolley wire, boosters and switchboards, 
aud storage battery. Bee " О сіл! Notices” to-day. 

Brussels.—September 19th. The Council of St. Jule, 
lez Bruxelles, invites tenders for the installation and the commence. 


ment of supply upon a part of ite territory. Oonditions and. 
for three francs at the office, No. 14, Parvis St. Jilles, St. Jilles. = 


Dudley —June 30th. The Corporation wants tenes for 
condensers (barometric), pumps, cooling tower, &., for tbe вес 
tricity works. See Official Notioes June 15th. 


Durban.—July 20th. The Corporation wants tenden 
for overhead equipment for (a) sbout 16 miles of tingle tick, 
including poles, overhead trolley wire, distribution boxes; (ö) 2 
double-deck motor cars; (c) steam and electric g:nerating plant, iz- 
cluding three 250-xw. generators, boilers, condensers, i 
awitch &c. Bes “ Official Notices” May 18th and June 15th 


` Edinbargh.—Jaly 9th. The Corporation wants tenden 
for the supply of copper strip for electrical condactors. Ве 
s | 


* Official Notices " to-day. 


Egypt.—Jaly Ist. Tenders are being invited until 
July 1st by the harbour and lighthouse authorities at Alexandris for 
the supply and erection, of the necessary plant and spparstes 


Tenders are to be sent to L'Administration des Ports et Phare, 
Alexandria, whence particulars may be obtained. 


France.—July 5th. Tenders are being invited unti 
July 5th by the French Post and RM authorities in Paris, for 
the supply of 135 tons of galvanised wire, 4 mm. diameter, snd 
12 tons of ditto, 1 mm. diameter. Tenders are to be sent to le 
Bous-Becretariat d'Etat des Postes et des Telegraphes, 103, Ras ds 
Grenelle, Paris, whence particulars may be obtained. 


Italy. — July 14th. The Municipal authorities o 
Maddalena (Sardegna), are inviting projects and tenders until Jely 
14th, for the electric lighting of the public streets of the ют. 
Particulars may be obtained from, and and tenders are to be 
sent to, П Municipio di Maddalena (Bardegna.) 


London.—July 2nd. The Aron Electricity Meter Com- 

y is inviting tenders for the supply of a quantity of А.О. and 

O. large and small metal cases (about 2,500 in all). See "Officii 
Notices " to-day. | 


London.—July 10th. The London County Council ie 
prepared to receive tenders for the supply, within three months of 
the order being given, of about 70 arc lamp standards, required in 
connection with the electric light installation for the Victoria 
Embankment. Specification, form of tender, and other particulars 
at the engineer's department, County Hall, Spring Gardens, В.У, 
upon payment of the sum of £1. 


_Limerick.—July 4th. The Council wants tenders for 
cables, arc lamps, engines, dynamor, booster, balancer, switchboard, 


ents and gas plant, for electric lighting. See Official 
Notices” June 15th. — W 


Manchester.—June 80th. The Tramways Committee 
wants tenders for the overhead equipment of three roates of tram- 
ways. Bee Official Notices" Jane 15th. 


Salferd.— July 16th. The Corporation wants tenders 
for overhead equipment for the electric tramways, exclusive of the 
supply of poles, but inclusive of their erection. 8ге “ Offical 
Notices” to-day. | 

South Shields.—Jaly 14th. The Guardians wast 
tenders for an electric light installation at the Union Workhous, 
Harton, South Shields. Вее Official Notices " to-day. 


Spain.—July 7th. The Secretary of State for Foreign 


Posuelo. Some particulars may be examined on personal applicstica 
at 5 Commercial Department of the Foreign Office between 11. 
and 5 p.m. 


. Spain.—Jaly 10th. The municipal authorities of Calzad 
de Calatrava (province of Ciudad Real) are inviting tenders antil 
July 10th for the concession for the eleotrie lighting of the ют 
during a period of 20 years. Particulars may be obtained from, and 
-tenders are to be sent to, El Beoretario del Ayuntamiento de Ош 
de Calatrava (Ciudad Real). 


 Swansea.—July 5th. The Corporation invites tender 
for main switchboard and instruments, and a battery of «cunt 
lators and accosrories. . See Official Notices” to-day. 


Tottenham.—Jaly 2rd. The Council wants tenders for 
th» supply of fire alarm posts and instruments, and a quantity of 
gas barrel. Ses Official Notices " to-day. 

Tunbridge Wells.—July 5th. The Corporation is invi 
ing tenders for рше cables, wires, and various apperstes 
required for the establishment of a municipal telephone exchasge. 
Bee Official Notices to-day. 

Warrington.—The Corporation wants tenders for the 
instal ation of electric light into the town hall, bank house, т, 
and other public buildings. See Official Notices” to-day. — 
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TA: CLOSED. BEEN Presentations.—Mr. Alfred H. Gibb who has 
‚ Bary.—Messrs. Crowther & Co., of Manchester, have recently retired from the service of the Bradford Corporation 


obtained the contract for the electric lighting of the new post office 
at Bary, Lancashire, from the General Post Office, London. 


King's Lynn.—The Corporation last week accepted the 
following tenders for electric lighting extension plant :— 


(а) Two steam dynamos and one small motor generator, Messrs. Laurence 
tt & Co., Limited, Norwich, for 43, 498. 
(b) Boiler, economíser, condenser, pump, &c., Messrs. Yates & Thom, Black- 
burn, for £2,375 


(с) Extensions to switchboard, Messrs. Lewis, Bayliss & Co., Wednesbury, 
for £206. 


(d) Feeder mains, joint boxes and dynamo cables, Messrs. Callender's Cable 
and Construction Company, Limited, London, for £523. x 


Liandilo.—The District Council on Tuesday last gave 
the contract for the electric lighting of the town to Mr. Bertram 
Thomas at £2,415. ' E 

Leeds.—The Lighting Committee has accepted the tender 
of Messrs. Belliss & Morcom, Limited, of Birmingham, for the 
supply of two sets of electrical generating plant at £12,000. 

London.—The Bermondsey Vestry on Monday opened 


the following tenders received for the supply and laying of cables 
and conduits in connection with the electric lighting station. 


W. T. Glover & Co. .. "m E ed £8,018 4 8 
The St. Helens Cable Company . 8,109 16 8 
Siemens Bros. & Co. .. zi vs "e ds 8,113 9 11 
Callender's Cable & Construction Company .. 8,212 7 1 
The Western Electric Company .. ё 219 0 


The British Insulated Wire Company ..  .. 


The tenders were referred to the Electric Lighting Oommittee for 
consideration and report. | | 


Wigan.—At the last meeting of the Borough Council it 
was decided to fix the corporate common seal to the following con- 
tracte in connection with the electric light and tramway under- 
‘aking :— ! hs 

Messrs. Dick, Kerr & Co., Limited, for cars; Messrs. J. Glover & Co., for 
cables and pilot wire; Messrs. Askham Bros., for points, crossings, &c. ; John 
Ross and the Manx Granite and Silicia Quarries Co., Limited, respectively for 
granite setts; Messrs. Thompson & Co., for iron and steel; Messrs. 8. Marsden 
and Son, for bolts; Messrs. Taylor & Sayers, for castings; Messrs. J. Elwell, 
for corrugated iron; and Messrs. W. Winnard, for rebuilding river wall. 

Tbe seal was also affixed to the following agreements :— 

(a) An agreement between F. W. Smith & Co., Limited, and the Corporation 
of Wigan, ав to wiring of consumers’ premises for electricity purposes on the 


deferred payment purchase system. (b) An agreement between the same 
parties as to free wiring of consumers’ premises for electricity purposes. 


FORTHOOMING EVENTS. 


Friday, June 22nd.—At 5 p.m. Physical . “Notes on Gas 
` Thermometry,” by Dr. P. Ohappuis; A Oom 
of Impure Platinum Thermometers,” by Mr. H. M. 
Tory; On the Law of Cailletet and Mathias and the 
Oritical Density,” by Prof. J. Young, F. R.. 
Municipal Blectrieal Association Convention at Leeds. 

Third day. (Saturday, business mecting.) 

Batarday, June 23rd to July 4th.—Tramwsy and Light Railways 
Exhibition at the Agricultural Hall, Londcn. 

Tuesday, June 26th.—Insti'ution cf Electrical Engineers’ conver- 
sasione. Reception by Prof. Perry and Mrs. Perry. 

Thursday, July ötb.—At 8 p.m. The Röntgen Society. Annusl 

; general meeting at 20, Hanover Bquare. Presidential 
address by Mr. Wilson Noble. 


- ` NOTES. 


Aluminium Transmission Lines:—Engineering says 
that experience with the aluminium electric transmission 
mains erected in Western America has proved quite satis- 
factory. For a given conductivity the aluminium is just 


half as heavy as copper, and five-eighths as strong. 


Breakages have been few, though some of the lines have 
suffered from wilful damage, the insulators being used as 


targets for gun practice, and wires have been maliciously 
thrown over the leads in a number of cases. The joints 
between snoceasive lengths of wire are not soldered, as 
experience showa that such connections stand badly. By 
pushing the ends of the wires into an oval tube, and twisting 
the latter, a joint has, however, been obtained which is as 
strong and conducts as well as the solid wire. Owing to the 
fact that aluminium expands more by heat than copper, it is 
necessary in erecting a line to make a greater allowance for 
contraction in cold weather than usual, | 


in the capacity of City electrical engineer, in order to 
commence a private practice in London and Bradford as a 
consulting electrical engineer, was on 13th inst. the 
recipient of a substantial testimonial, which had been sub- 
scribed to by about a hundred persons engaged in the 
electricity department. The presentation, which consisted of 
а keyless gold hunter watch for Mr. Gibbings, and an electro- 
plated fruit stand and a set of flower vases for Mrs. Gibbings, 
took place at the Valley Road Electricity Works. | 

Mr. J. J. Esgland, who has just secured an improved 
position with the British Eleotric Traction Compeny, was 
entertained on Friday night, the 15th inst, by the Cork 
Tramway Company’s staff at a farewell concert. An 
excellent programme was provided, and at the close of the 
meeting a presentation was made. | 

On Saturday last, 16th inst., Mr. J. A. Henderson (late 
foreman electrician on the electric lighting staff of Messrs. 
Oroggon & Co., Limited), was presented by his former 
colleagues with a handsome token of their esteem and good- 
will. Mr. Henderson is commencing business for himself as 
a wiring contractor. | 


The Fatality at Deptford.—The inquest into the cause 
of death of С. Н. Golton, 17, at the Deptford station of the 
London Electric Supply Corporation, was held by Mr. E. N. 
Wood at Deptford last week. Evidenoe was produced to 
show that Golton had suffered from a weak heart. Dr. 
Russell, of Deptford, said that a mortem examination 
disclosed no mark, with the exception of a small bruise on 
the nose. Death was due to asphyxia, the causs of which he 
had not been able to ascertain. Тһе appearance of the body 
did not exclude the possibility of death from an electric 
shock. People had died from such without having a mark. 
Other evidence was to the effect that the deceased met with 
the accident near the transformer platform in the main 
building, and some broken pieces of fuse tubes were lying 
on his body, and others were | around him. Dr. 
Ruszell, when recalled, said that the valves of the heart were 
diseased, and the action might have failed through a fall, 
from faintness. If he received an electric shook 
of 2,500 volts, he would have ted to have 
found burns, which he did not. He did not think it 
was a case of death from heart disease, Evidence was 
also given by Dr. H. Lewis Jones, medical officer of the elec- 
trical department, St. Bartholomew's Hospital, who said that 
he had followed the question of death from electric shocka 
very closely for many years, and never known a case of 
death from an electric shock, where the voltage was 2,000, 
without a burn, which was usually the distinguishing 
symptom of death. by electricity. It was almost impossible to 
distinguish death from an electric shock and heart disease as 
the resemblance was во close. He was of opinion that deceased 
could not have come in contact with the oonduotor near where 
he was found without receiving a burn. He had examined the 
conductor, and could find Po mane of anyone having come 
in contact with it. He had Dr. Russell's report of the 
P examination, and the appearance of the body, as 

esoribed by him, was consistent with death from heart 
disease. Mr. C. W. Partridge, chief engineer to the Cor- 
poration, said that the fuses fouríd pear deceased were not in 
use, The jury returned a verdict of Death from asphyxia, 
caused by an electric shock,” but one 55 
explained that he did not consider the evidence sufficient to 
justify the verdict. — - | 


The Paris Exhibition.—The Newspaper Owner says 
that “The delay in getting the electric force into order at 
the Paris Exhibition is costing many exhibitors heavily. 
The New York Times had decided to publicly print their 
journal, and, at the same time, show the interior of a new:- 
| editorial office. Seven weeks have now passed, and, 
although there are a staff of 80 drawing full salaries, the 
machines have never budged.” 


` Electric Organ.—The Battersea Vestry has, by 87 to 12, 
resolved to accept a tender for the supply of an electric 
organ to the Town Hall at an estimated oost of 21,912, 
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Electric Pumping in Mining.—At the meeting of the 
Institution of Mining Борн at the Geological Society's 
rooms, Piccadilly, last week, a discussion arose upon a paper 
by Mr. Emerson Bainbridge, M. P., dealing with electric 
underground pumping. Mr. Henry Hall, Her Majesty's 
inspector, raid Mr. Bainbridge said nothing of the 
dangers of sparking in pamping underground with elec- 
tricity. There was no doubt that very great benefits would 
be derived from the use of electricity in mines, but there 
was this danger from sparks which would have to be guarded 
against. Mr. Sydney Walker said that some French Govern- 
ment experts had dealt with this matter, and had. eliminated 
any fear of danger from sparks. Mr. John Gerrard, Her 
Majesty's inspector, said the use of electricity in mines was 
cheap, and very convenient, but he endorsed Mr. Hall’s 
remarks about the dangers from sparke, which might have to 
be treated as open lights. 


. The Huddersfield Convention of the M.E.A.—The 

roceedings on Wednesday commenced at 10 o'clock in the 
Aechnical College by the Mayor of Huddersfield giving the 
members and visitors a hearty welcome. The first portion 
of the programme consisted in the distribution of Associates’ 
prizes to Меватв, Lunn and Thompson by Mr. Mountain, and 
this was followed by the presidential ad (an abstract of 
which we publish in another place), delivered to an audience 
numbering nearly 100. . Alderman Richards, of 
Bedford, 1 a vote of thanks to Mr. Mountain for 
his address, 


Mr. Alderman Potter, of Taunton, vas then called upon 
to read his paper on “Means of Stimulating the Demand 
for an Electricity Supply,” which he did by dilating on some 
of the points contained therein in a manner which was 
nr confusing to those nun п to catch п speaker '3 
words, were poring over the origi at a far corner 
of the room. Had he condensed his pud ka, there would 
have been some purpose in ringing the changes, but he 
would have saved time by ing the Paper as it stood. 
Mr. H. Collings Bishop, of Wigan, followed with a 
delightfully brief abstract of his rer on the same subject. 
The discussion was орел ‚ Faraday Proctor, whose 
method of delivery is not ucive to the listeners’ chances 
of following him, and it was carried on by Mr. Wilmshurst, 
Mr. Newington (Edinburgh), Mr. Nesbit, of free wiring 
repate, Alderman Richards whose rosy hopes with regard 
to Bedford were utterly wrecked owing to the rise in coal, 
Alderman Bruce, of Sunderland, Mr. Dutton Briant 
(Brighton), Mr. Eigoome, Mr. Chamen, and Oouncillor West 
(Coventry). Mr. Potter having briefly replied, the discussion 
olosed. With few exceptions, the speakers introduced much 
irrelevant matter, and valuable time was lost, and the looked- 
for means of further stimulating the demand for electrical 
supply was not forthooming. 

- Mr. С. S. Vesey Brown was next called u 
his paper on “ Electricity Supply for Small Towns" Mr. 
Brown briefly referred to certain points which he had raised, 
and Mr. Harris was asked to add his contribntion to the 
same subject, but to the majority of the gathering he was quite 
inaudible. These papers are lengthily abstracted in our 
columns devoted to the proceedings of the M.E.A., and we 
have made а few editorial comments upon them on another 
page. The discussion was commenced at 12.25 by Mr. Edgoome, 
ollowed by Mr. Boot ; Mr. Quin, who proposed a system of 
Dowson gas storage and refuse destructors; Mr. Fedden, Mr. 
Tremlett Carter, who denied that Dowson gas could be 
stored at all, and Mr. Oollings Bishop, who advocated 
Dowson gas and gas engines if not more than 400 kw. is 
demanded. The discussion was disappointing in the 
extreme, the subject, like the towns, appearing too small for 
the prominent members to be troubled with; yet the matter 
is ene of importance, and will have to be dealt with, pre- 
ferably, perhaps, by private companies, as we have suggested 
elsewhere. 

The authors having replied, the meeting adjourned at 
1 o'clock to partake of the Corporation luncheon at the 
invitation of the chairman of the Electricity Committee. 
In the afternoon most of the members went to visit the 
Bradford Corporation electricity works and tramwa 
while a few journeyed to the Huddersfield Central 


„at 12.10, for 


system, 
Station, 


and to the well-known works of Messrs. J. Hopkinson and 
Co., Limited, where they were shown through all the shops 
and initiated into the mysteries attending the manufacture 
of the boiler mountings and valves for which the Hndders- 
field firm is famous. 


12 


Halford’s Gradient Railways.—The Halford 
i It consists of a maile nich te 


to run by gravity down to the next joint. The essence of 
the invention, which we find described in Feilden's М 


great, because some time would be occupied in the raising 
operation. Each length or section is proposed to be 4 mile, 
and the weight would be very great, and the stress for a 
rapid lift would also be great. At 60 miles par hour a 
4 mile is covered in 15 seconds. The period of lift would 
need to be very i 


Newcastle-upon-Tyne Electric Supply.—The Bill of 
the Newoastle-upon-Tyne Electric Supply Company should 
have come before Mr. Brown's House of Commons Com- 
mittee on Wednesday, but Mr. Rickards mentioned that au 
arrangement had been come to, and they would not trouble 
the Committee. 


Bir eria Vacant.—The Sunderland Corporation 


Appoint 
want for their tramways a chief engi 


as outside su tendent in oonneotion with the ereotion of 
tramway poles, line, &o. (£155). See “ Official Notices " 
to-day 


An assistant electrical engineer is wanted for the Hamp 
stead Vestry electricity works at £130 per aunu n. 8ге 
* Official Notices у. 


Marriage.—Mr. F. Thursfield, the electrical engineer to 
the Ohester Corporation, was married to Miss Lilian Coombe, 
at Chester, on Tuesday last week. The employés of the 
electric light station presented Mr. Thursfield with a baro- 
meter. 


Municipal Trading.—It may interest some of our 
readers to know that the Municipal v. Company Trading 
controversy has been discussed in the Westminster Gazette 
during the past few days. Mr. Donald defends munis 
palisation and Mr. D. H. Davies takes the opposite line. 


Vol 48. No. 1,178, Јсив 29, 1960.) 


THE ELECTRICAL REVIEW. 


1067 


Personal.—We learn with great regret that Mr. Frederick 
Bathurst is temporarily hors de combat, and we sinoerely h 


ope 
that his indisposition will not be prolonged. Mr. Bathurst, 


as most people in the electrical world know, has cham- 
pioned his conduit through thick and thin with an untiring 
energy which has excited the admiration of commercial men. 
Unfortanately, Mr. Bathurat’s characteristic persistence and 
overwork, and the consequent worry, have hit him somewhat 
hard, so that to-day, under the advice of specialists, he is 
compelled to take a complete rest from all business matters 
for a time. His many friends wil! doubtless join with us 
in our expressions of sympathy with Mr. Bathurst in his 
enforced retirement from the front. 

Mr. H. Bevan Swift informs us that he has resigned his 
position with Mesars. Ball Bros. & Bates, of Shaftesbury 
Avenue, and late of Holborn, to take up the post of elec- 
trical engineer to the Lighting Corporation, Limited, of 4, 
Bloomsbury Street, W. C. 

The Brush Electrical Engineering Company have appointed 
Mr. Ed ward A. Leeson to be works ma at their Falcon 
Works, Loughborough, in succession to Mr. O. E. Hodgkin. 
After many years’ experience in the design, constraction and 
working of steam machinery with Messrs. R. and W. 
Hawthorn, Newcastle-on- Mr. Leeson became suoces- 
sively works manager of Messrs. Hawthorn, Gappy & Co.'s, 
works at Naples, and of the branch works of Sir William 
Armstrong, Мае ell & Oo., at Pozzuoli, Italy. Не recently 
returned to this ойт to take пр the tion of works 
engineer with Messrs. Hawthorn, Leslie & Co, Newcastle-on- 
Tyne. Mr. Leeson’s wide experience of steam engine con- 
struction, and of the high class workmanship associated with 
the names of the firms given above, will doubtless prove of 
great value to the Brush Electrical Engineering Company in 
connection with the increasingly | plants under design 
and construction at their Faloon Works for lighting, traction 
and power purposes. 

. Н. Davidson, of the Leith Oorporation rest 
Works, was the successful candidate for the post of shift 
engineer, recently vacant at the Blackburn Oorporation 
electricity and tramway generating station. 

Mr. Arthur Ellis, electrical engineer to the Bolton 
гривню, has been appointed electric tramways engineer 
to the Oardiff Corporation. | 

Mr. David Robertson, jun., B. Sa., who was for some years 
assistant to Prof. Jamieson at the Glasgow and Weet of 
Sootland "Technical College, is about to take up his duties as 
lecturer in electrical engineering at the Bradford Municipal 
Technical College. 

Mr. E. W. Dunston has been «ош borough electrical 
engineer at Whitehaven in snocession to Mr. J. Gray Soott, 
who takes up duties shortly in a similar capacity at Leith. 
Mr. Danton was for some three years assistant to Mr. 
Mountain at Huddersfield, and subsequently joined the 
staff of Hampstead Vestry electricity works as assistant to 
Mr. Cottam. 

Mr. A. W. Money, late chief electrical engineer to Earl's 
Court Exhibition Company, has been appointed resident 
engineer to the Aberystwyth and Ohiswick Electricity Supply 
Corporation. | 


‚ The Seciety of Arts Albert Medal.—This medal for 
the present year has, with the approval of His Royal 
Highness the Prinoe of Wales, President of the Society, been 
awarded to Mr. Henry Wilde, F. R. S., For the discovery 
and practical demonstration of the indefinite increase of the 
кыю and electric forces from quantities indefinitely 

* This principle is the one on which the invention of 
the modern dynamo machine is based, and is employed in all 
modern dynamos. 


TS 


NEW COMPANIES REGISTERED. 


Egerton & Co Limited (66, 172).— This company was 
registered on June 8th, with a capital of £2,000 in £1 shares, to carry 
on the business of electrical engineers, electricians, engineers, con- 
tractors, suppliers of electricity, manufacturers of electrical appa- 
ratas and appliances, &. The first subscribers (each with one skare) 


up on 18,661 o 


ате:—0. J. Watts, 13, Fairfield Road, N., manufacturer; W. J. 
Johnson, 29, Budge Row, E. O., clerk; G. 8. Roberts, 29, Badge Row, 
E. O., clerk; Е. T. Oarden, 3, Orosby Square, E. O., chartered 
accountant; F. W. Watts, Stock Exchange, E. O., stock jobber; 
W. A. Oarden, Fennain, Bexley, Kent, distiller; and A. J. en, 
Lea Valley Distillery, Stratford, E., distiller. Registered without 
articles of association. 


Mangano Electric Process, Limited (66,237).— This 
company was registered on June 15th, with a capital of E50, O00 in 
£1 shares, to acquire the rights and interests of d. B. Bou and 
5 о; та оз invention for the epuration and 

on of sugar juices by mangano electric and to carry on 
tke business of electrical engineers, electricians, suppliers of elec- 
pope сешм manufacturers, &c. The first subscribers (each with 
one ) are :—F. Witting, 13, Princes Street, Oavandish Square, W., 
civil engineer; A. Holli : 
L. A. Price, 89, Bt. Paul's Road, N. W., clerk; 
ester Street, H. O., accountant; G. F. Franks, 55, Wiesbaden 
Road, N.E., clerk; W. Bullock, 48, Louisville Road, 8.W., engineer ; 
and F. O. Bell, 104, Osborne Road, Forest Gate, accountant. The 
number of directors is not to be less than three nor more than seven. 
The subscribers are to appoint the first; qualification, £250 ; remu- 
neration as fixsd by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Indo-European Telegraph Company, Limited (3 958). 
—This company’s annval return was filed on May 19.h, when 17 000 
shares were taken up out of a nominal capital of £450,000 in 18,000 
shares of £25 each. The fall amount has been called up on each 
share, resulting in the receipt of £425,000, 


W. T. Henley’s Telegraph Works Company, Limited 
(13,795).—T bis company's annual return was filed on March 21st, 
when the entire capital of £300,000 in £5 shares (30,000 preference) 
had been taken up and paid in fall. 


Brompton and Kensington Electricity Supply 
Company, Limited (26,010): т 8 company's annual return was 
filed on June 2nd, when 19,661 ordinary and 12,000 preference shares 
were taken wp out of & nominal capital of £199,500 in 27,900 

and 12,000 shares of £5 each; £5 per share has been called 

rdinary a ,000 preference shares, resulting e 

receipt of £153,905 ; £6,000 is considered as paid on the remaining 
000 ordinary shares. 


1, 


Western Telegraph Company, Limited (6,886).— 
This company’s annual return was filed on May 30th, when 207,990 
sbares were taken up out of a capital of £2,500,000 in £10 shares. 
£10 per share has been called upon 130,000, resulting in the receipt of 
£1,300,000 ; £779,300 is considered as paid on the remainder. 


New General Traction Company, Limited (47,321). 
—This company's annual return was filed on May 80th, when the 
entire capital of £370,000 in 50,000 preference and 24,000 ordinary 
shares of £5 been taken up. £250,000 has beea paid on 
the preference shares, and £120,000 is considered as paid on the 


West Coast of America Telegraph Company, Limited 
(52.114).— This company’s annual return was filed on May 29th, when 
45,008 shares were taken up out of a nominsl capital of £132,520 in 
53,008 shares of £2 10s. each. £2 103. per share has been called up 
on eight shares, resulting in the receipt of £20. 45,000 shares are 
considered.as fally paid. 


Oriental Telephone and Electric Company, Limited 
(40,691).— This company's annual return was filed on May 14th, 
when 171,504 shares were taken up out of a nominal capital of 
£200,000 in £1 shares; £1 per share has been called up and paid on 


seven, the remaining 171,497 being considered as fally paid. 


SUPPLY STATION ACCOUNTS. 


Тип accounts of the Islington Vestry electric 


Islington lighting undertaking show that the basiness is 

Vestry being extended in all directions, but that, owing 
Electricity to the withholding by the London Oounty 
Accounts. § Oouncil of consent to borrow money required for 


mains extensions, the capital expenditure on 
machinery is, so far as 1899 was concerned, not yet yielding its 
proper return. Thus we find in the accounts a remark that, of the 
capital expenditure during 1899, a part, or roughly £30,000, was un- 
prodactive, £18,0C0 being in respect to buildings and £13,000 for 
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machinery. The total capital now stands at nearly £260,000. 
According to the accounts, in 1898 the percentage of gross profit to 
capital was 5:26, and in 1899 4:34 per cent. | 


GENERAL STATEMENT. 


1898. 1899. Increase. 
Total capital expenditure ... £188,518 £259,562 £71,044 
Number of units sold 911,571 1,846,487 434,866 
Total maximum load €00 ки. 1,080kw. 280 Kw. 
Gross revenue .  ».. £21,438 £95,854 28,916 
Gross profit .. :... .. £9,092 29,521 £429 
Average price per unit sold... 5:444. 4:484. —1014. 


A large reduction was made atthe bsgioning of 1899 in the charge 
for electricity supplied to the public lamps. Daring 1898 the rate 
of charge was 5d. per unit. From January Ist of last year the rate 
was reduced to 34d. per unit. This sum covers all charges for interest 
on capital, supply, repairs, trimming and carbons, &c. The rate of 
cbarge to private consumers was reduced by the elimination cf the 
6d. rate at and after the end of the January to March quarter. 
At;the old rates the total units sold would have produced £5,441 more, 
being £4,126 in respect to public lighting, and £1,815 in respect to 
private lighting. The effect of the reduction is seen in the drop from 
5'44d, to 4494. per unit for sale of energy, the difference being 


practically 1d. 
REVENUE STATEMENT. 
1898. 1899. 
Gross, Per unit. Gross. Per unit. Increase. 
Bale of energy - £20,658 544d. £24,885 4434. — 101d. 
pn фени. „ 293 ‘08d. 382 ‘07d. — 01d. 
ceiv D | , ý 

ыо, ank! 444 114d. 105 024. — 004. 
Bundry fees. 48 ‘Old. 82 00d. — id. 


.. 621,488 5 64d. £25,854 452d. —1°12d, 


Gross revenue 


The increase in output, & :., may be shown as follows :— 
Increase over previous year. 


Year. тош шш Units sold. venue. 

Iu Number. Percentage. Amount. Percentage, 
1696 ... 298,000 s vee T Ves 
1897 504,000 206,000 69 £4,716 62 
1898 ... 911,0C0 408,000 81 £9,021 73 
1899 1,346,000 435,000 48 


£4,090 19 


Pal lic lighting is an important matter at Islington :— 


Units—Public lighting No.of public 
and revenue. and revenue. arc lamps. 
1899 


686,225 £16,254 660,212 £9,628 390 


The costs have improved considerably, and each item has been 
reduced. Ооа] stands at about ld. and wages at 21. Works’ costs 
have been brought down to 24d. nearly, by about zd, while tots! 
costs stand at a little over 22d., being z d. less than in 1898. We 
hope to see these figures still further improved during the current 
year. 


Ж Units—Private supply 


Cost or Рворооттон. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 


EO ce iP LS £4614 1994. £6,707 1 02d. — 20d. 
bom stores, ^ g 1,222 ‘32d. 1,820 °82d. "00d. 
Salaries and wages incurred 
„ 2,979 78d. 4,062 73d. — 05d. 
ution : 
"шал, engines, bollera, 1087 94, 1,254 22d. — 07d. 
dynamos, | 
Works’ costs. ... £9,992 2614. £12,843 2:090, — 2d. 
Bent ware e =: А 665 184. 820 15d. — 034. 
anagem A 68, ° 
salaries of man ч 125 1.049 27d. 1,865 24d. — 03d. 
neer, secretary, clerks, &c. 
General establishment | 
рїп tice chars S 643 174. 732 138d. — 04d. 
uranoe. 
Other expenses 94 ‘03d. 73 ‘Old. — Old. 
Total costs -... £19,940 3°25d. £15,833 9-89d. — 4d. 


— —— —— — 


The reduction in price and consequent tendency to prevent an 
inflation of the gross profit has led to the net profit being cut down 
to lees than £400. The interest and sinking fund charges rose by 
£2,256, while the gross profit only increased by £429. The difference 
therefore accounts for the diminution of net profit. — 


Prorm BTATEMENT. 


1898, 1809 
Interest on loans and deposits overdraft .. £4945 £6,668 
Sinking fund for repayments .. ..  .. 1,940 2 579 
Net profit carried forward А 2,207 380 
Gross profit s. „ £9,092 £9,521 


OITY NOTES. 


British Electric Traction Company, Limited. 


Sia О. Rivers Wirsow presided at the annual meeting of this 
company, held at 

In moving the ad 
ELBCT 


tory character. The elect:ic traction industry had now established а 
firm hold upon the country, and this company may fairly be 
looked upon as the leading representative of that industry. 
They would continue to act upon the lines of policy which 
hed been followed during the last fow years. The pre- 
ceeds for the period under review, after paying all general 
expenses and interest on debentures amounted to £190,174. 
figure included £35,451 balance brought forward, but did not inclada 
the premiums on new issues, which amounted to £160,529, which had 
been carried direct to reserve. The ectaal prc fit on the operations, 
excluding the balance brought forwerd, was £94,723, which — 
with a net profit of £57,974 earned in the preceding 12 months. 

was а surplus of £131,174 to deal with, and it was stated in the report 
how it was proposed to apply that sum. remained a balance 
of only £5,000 to be written off goodwill account. The reserve fand, 
without counting the £20,000 now to be added, amounted to £199,555, 
but that amount was entirely derived from premiums on new istess 
of shares and debentures. A big запом, зан ад the company was cos- 

con 


ducting, required some provision to Ъз tingencies of 
all 8, or unex reverses. However carefully the business was 
carried on, they could not help making losses All ordinary losses 


should be met out of the year’s income, but provision had to be made 
against losses of an abnormal kind. They hoped to establish 
reserve out of profits, which reserve would be available for the 
equalisation of dividends and for any other purpose. He hoped the 
shareholders would not interpret his words to mean that the 
which was built up from premiums on new capital could 
applied in that way, but a reserve created by premiams 
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re of the preference for the 15 months. With reference 
to the ordinary dividend, the company was formed in October, 
1896. For ite first year no dividend was paid, for the 


year ended 1898, 6 per cent., and £35,451 was carried forward, 


forward £43,783. They had thus met all reasonable expectations af 


which they proposed to deal with the profits was pradent. 
months 


£550,000 of ана рна 
of new 


and 
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selves under all circumstances. Oa the 

able to satisfy the wish of the shareholders, to whom the 
be exclusive. - The board desired to 

would give existing shareholders a bon 
ordinary shares would be allotted to ths 

ordinary shares, in the proportion of опе new share for every 
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per cent. on the amount paid up on August 15th next, 
that date would rank equally with the old shares, although 
would not ba-quite fully paid up by then. It would be seen 


i 
Я 
] 
E 
E 
i 
p 
Ai 
Ru 


must be obvious tbat the magnitude of the company's operation 
would call for further increase of capital, and, therefore, the directors 
agas oe the present opportunity should be taken to increase the 
no capital of the company by the creation of 80.000 new shares, 
half ordinary and half The nominal capital woald thea 
stand at £1,000,000 in 100,000 ordinary shares, and £1,000,000 in 
100,000 preference shares, and, of course, there would be a corollary 
power to issue a proportionate amount of debenture stock. 1з 
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to “contracts and undertakings,” that item app2ared in 

the balance-sheet at December, 1898, as £157,730, and now it stands 
at £543,246. That represented the total expenditure проп lands, 
baildings, permanent ways, electrical equipments, Parliamentary and 
other rights, negotiations, surveys, and so forth. It included the 
whole of the expenditure on work done by the company not yet 
recoverable. This had been divided under three heads in tae report. 
The sx eng dor incurred on acconnt of associated companies in 
which they had an interest was included in thie item. The BET. 
Oompany undertook various operatione and works on the part of 
others. They did the work at a profit. When powers had been obtained 
they undertook the engineering work, reconstructing the perma- 
nent way and installing the electrica] apparatus. The amount 
representing work їп queres was £277,000. The eum of £234,019 
reprerented works and similar undertakings which the B E.T. Oom- 
pany owned, ]rased, or controlled. Oa that expenditure no prc fit was 
made until the works were completed and undertaken by others or 
operated by themselves. This item included à large amount for 
stores. They bad recognised the need of purchasing materials in 
bulk. Prices had risen enormously, bat owing to the fore; 
eight of the stef they made many purchases a long way 
in advance at a time when prices were lower. They had 
saved money and avoided delays of supplica which were the 
general characteristic of this industry in this country. The 
work this company had done had given rise to a great demand 
for tramway materials. They had now decided to erect buildings 
for the convenient storage of 5 supplies, to be afterwards 
retailed to the various undertakings all over the country. A site 
had been acquired in the Midlands, which was conveniently situated 
for the centralisation of railway materiale, and they believed that this 
part of the business would be а souroe of profit in the future. The 
other item was £32,077 for cost of negotiations, and legal, engineering 
and other services in connection with the development «f new 
schemes in course of promotion. That might appear large, but the 
number of schemes was also very large, and the work 
was done «füciently and at the lowest cost with a view to profit 
in the future. The £543,246 included a portion of the general 
expentes. The system adopted by the directors since the beginning 
of the company—ard it had been approved by the auditors—was to 
allocate or charge every month the whole of their expenses to the 
various W and tchemes in regard to which the expenses 
had been incurred. At the end of the year all the schemes which 
d vitality and constituted assets were included under the 

of contracts and undertakings in the balance-sheet, and all the 
schemes which had proved unsucoeseful or which represented losses 
were written off and charged to profit and loss account, the sum so 
written off in the present acoounts being £15,185. In this way the 
difficalty-—always very great—was got rid of of apportioning by way 
of estimates at the end of the year the items which were chargeable 
respectively to revenue and tocapital. The amount, therefore, which 
stood against contracts and undertakings represented valuable assets. 
Coming to the investments, these stood at £950,280, and included 
up cf £60,000 loans and advances to associated companies snd 
others. That amount had been materially reduced since the closing 
of the acoounts, and stood now at £23,000. That ment was 
of great assistance to the associated companies. Oonsols and 
national war loans could not be bettered for security, but for 
large interests they could not do better than invest in their own 
companies. It was better, therefore, to leave a large portion of the 
reserve in the business of the company. The last item under the 
head of investments consisted of shares of associated and other com- 
panies standing at £721,180, which included the nominal value of the 
shares held by them in the original Pioneer Oompany, but tbis was 
only a book entry,as it would be seen on the other side of the 
balance-sheet that they owed £25,000 to that company in respect of 
the purchase of the latter's undertaking. The Pioneer Oompany, 
bowever, it was expested, would shortly be wound up, and these two. 
items on each side of the balance-sheet would then disappear. The 
rest of the shares held by them in shares of other companies cost olos e 
upon £700,000, but their nominal value was about £900,000. The 
directors thought that the principle of bringing these shares into the. 
balance-shcet at what they cost the company was the only right one. 
If be had to assess the amount of depreciation in the various invest- 
ments, he would, he said, be perfectly safe in stating that it would 
bs amply covered by between £5,000 and £10,000, but this would be 
without taking into account the considerable appreciation of many of 
the investments. After explaining the superannuation scheme at 
some length, the chairman proceeded to refer to the tion of some 
of the directors. When the officers were appointed, were not 
allowed to take for their own use any fees received for their services. 
Those fees were paid into the B.E.T. Oompany. Their managing 
director, who acted ss chairman or director of 13 of their companies, 
did so without any ad litional remuneration. They might wonder that 
Mr. Garcke was able to act as chairman or director of so many com- 
n The fact that he did so, and with such success, was an 
astration of the very rémarkable organisation of the B.E T. It 
was a matter of good ation which enabled bim to distribute 
his time and labour in the way he did. No work done by him or by 
the other two gentlemen who worked with him was perfan orim- 
perfectly performed. Whatever fees these gentlemen received as 
directors were paid. into the general funds of the company. 
Messre. Raworth and Drummond very ly assisted in that 
important work, and it was obvious they could not 
be asked to do this by virtue of their position with 
the B. E. T. The board had arranged to pay Mr. Raworth and 
Mr, Drummond an additional moderate fee which had hitherto come 
out of the amount allowed by the directors’ fees. Out of the fee 
fand established by the fees paid into the treasury as appertaining 
to the associated companies, some moderate payment was to be made 
to them ‘in addition to their ordinary salaries as directors drawn 


from the established fands under the articles. In order to obtain 
unifor of practice in he administration of the various under- 
takings; the board bad appointed a committee with the addition of 
Mr. Hilton, An appendix to the report enumerated 57 undertakings, cf 
which 53 were tramway and light railway concerns, some of which 
would also probably undertake the supply of electric light and 
power. Oft 53 undertakings, 31 were in operation and working 
at a profit. The company were interested in or controlled{altcgether 
about 350 miles of tramways and light railways. After referring to 
үе снн in certain detail, the chairman moved the adoption cf 
e report. 
Thie was seconded by Earl RarRNMOn and carried nem con. | 
The other necessary resolutions approving the superannuation fand 
roporal, re-electing directors, auditors, and so forth, were passed. 
е resolations (respecting increasing the capital and approving 
certain light railway Bills), which were printed in our last issue, 
were also passed at an extraordinary general meeting. 


The Bastian Meter Company, Limited. 


Тин directors’ report for the 19 months ending February 28tb, 19С0, 

to be present: d to the shareholders at the meeting at Bartholomew 

го Kentish Town, N.W., on Thursday, June 28th, reads as 
owe:— `. 


Your directors have the pleasure to submit to you the second annual state- 
ment of acoounts, made up to February 28th, 1900, a period of exactly 12 months. 
The profit and loss account shows a fit of £888 13s. 8d., whereas the loss on 
the previous year amounted to £2, 16s. 11d. Your directors consider this 
shows satisfactory progress. During the first six months of the y. ar the company 
was worked at a somewhat heavy loss, but nearly the whole of this loss was 
recouped out of the profits made on the second half-year’s trading. when the 
orders received were increased more than fourfold. The eleotrical installation 
at Holbein House has been let on lease at a satisfactory rental, and 
the company is thereby relieved of any further trouble or expense in 
connection with that department of the business. The expenditure 
upon experiments has been very small, as compared with the amount 
previously expended; and your directors anticipate tbat this item will 
continue to decrease. The prospects for the coming year appear to be most 
satisfactory. Markets are ш opened up abroad, particularly on the 
Continent and in Australia. A license to work the company's patents in 
Germany has been arranged on satisfactory terms, and agencies have been 
established for Belgium, Holland, Italy, and Western Australia. Although the 
Board of Trade certificate for the Bastian meter is not yet in the company’s 

ssession, your directors have obtained authority to atate that the meter has 

n officially approved by the Board of Trade, and the certiflcate will be 
prepared in due course. Mr. Bastian retires from the Board by rotation, but 
being eligible, offers himself for re-election. The auditors, Messrs. Percy Mason 
and Co., also offer themselves for re-election. 


The Harrow Electric Light and Power Company, 
Limited, 


Тни directors’ report which was presented to the shareholders at the 
fourth annual general meeting on 14th inst., reads as follows :— 


The steady progress made by the company from its start has been continued 
the past year, as will be seen from the following table :— 


Amount due 
| | CE T Unite supplied ‘from customers, No. of con- 
Year éonnected to customers in year for sumers con- 
in year. current, meter, nected in year. 
in year | | rent ёс. | 
шт 1580 | шш 21,780 8 8 | 48 
„ 18 9,715 79,419 9,786 0 4 58 
„ 1899 | 2,988 | 118,551 8,668 5 7* 94 


| ; 
* Pric. of current for lighting purposes reduced from 8d. to 7d. from Lady Day. 


The increased demand has made it necessary to order a new steam dynamo 
of 160 xw. (those now in use having a capacity of 60 xw. each only) 
and an electric pump. The dynamo is to ready in Sep ember, and 
the pump has been already fixed. The boiler ordered іп 1898 was 
fixed in the course of the year at the cost of £1,080 15s. Besides 
the reduction in price from 8d. to 74. per unit for current supplied for 
lighting purposes since Lady Day, 1899, the company have supplied current for 
arc lamps and heating and cooking purposes at runit. The works’ cost for 
tbe year has been reduced to 24а. per unit sold. ad the station remained in 
Messrs. Crompton's hands on the old terms the working cost in 1899 would have 
amounted to an additional £821. The businers of the company has been pusbed 
by the directors, and extensions made in Butler, Byron, College, Greenhill, 
Headstone, Kenton, Kimberley, Lowlands, Lyon, Middle, ‘Lower, Mount Park, 
Oakley, 8t. Kilda’s, and Vaughan Roads and Roxborough and Kenton Ауре 
Roxeth Hill, and along Northolt Road to the Roxeth New Sunday Schools, an 

the Harrow School Laundry. A considerable part of the extensions has been 
carried out by the company's engineer and men in a satisfactory and economical 
manner, The total cost of the extensions was £8,152 13s. 10d. During the year 
78 houses have been wired for consumers on the rental system, against 84 in 
1898. Arrangements have also been made by which & large number of houses 
bade been wired by the company during building. This is especially advan- 
tageous as building operations are now g place on a large soale. Tre 
wiring business increased so rapidly that it appeared to the directors that it 
would be convenient and profitable for the company to have their own wirin 

department in addition to employing Mr. Tate, who had been carrying out al 

the work previously. еу therefore made arrangements for starting the new 
department at the beginning of 1900, taking the office portion of Flambards” 
in High Street as a show-room and wiring and general offices. There has been 
a considerable demand for current in that part of the Harrow Urban District 
which was transferred to the Harrow district from Wealdstone in 1895, and as 
this area was not included in the company's provisional order which was 
obtained in 1894, the directors came to the conclusion in the Autumn that it 
would be advisable to apply for a provisional order for the district in question. 
As it was then too late for the company itself to apply to the Board of Trade 
(notice having to be given onder the Electric Lighting Acts to the local 
authority in June), the directors asked the District Council to make the applica- 
tion themselves on the terms of the company paying all the expenses, and the 
Council transferring the order to them, if and when obtained, on the same terms 
as the original order was transferred, except that the repurchase clauses were to 
run concurrently with those in the first transfer. The Council assented, and 
application was made in November tothe Board of Trade. The Board of Trade 
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have now granted the order, and the Bill to confirm it has already been passed 
by the House of Lords. „ meters have been supplied to consumers 
who desire them. They have been satisfactory, but have not been largely taken 
up. Of the £35,000 to which the capital of the company was increased at the 
last annual mecting £2£,000 has been issued in ordinary, and £7,600 in 44 per 
cent. preference shares, Of the £25,000 in ordinary shares £22,455 were taken 
up and paid for by the end of the year, and the remaining £2, 516 applied for and 
allotted. Of the £7.500 in preference shares 25,875 were taken up at the end of 
the year, leaving £2,125 av ailable. It will be seen from the accounts that 
further capital is needed, and the directors propose that the authorised capital be 
increased by £15,000, and that of the whole capital so increased an amount 
not exceeding one third may, in the discretion of the board, be constituted 
preference shares, bearing a preferential dividend of 44 per cent. 
The sum'available for divide^d after paying interest on debentures, mortgages, 
&c.,is £1,296 14s. 8d. Out of this it is proposed to write a further £95 off lease- 
hold property, to place £425 to depreciation of plant, to pay £92 14s. 5d., oes 
44 per cent. on the preference shares issued to the end of the year, and to pay 
dividend of 84 per cent. on the ordinary shares, which will absorb £745 5з. Ди 


leaving а balance of £8 148. 5d. to carry forward. The directors received £150 . 


аз their remuneration, in accordance with the vote of the shareholders at the 
last annual meeting, and the shareholders are asked to settle their remunera- 
tion for 1900, Messrs. C. Colbeck and F. 8. Winkley retire from the board 
by rotation, and being eligible offer themselves for re-election. Messrs. 
ко; Pixley & Co., the company's auditors, also offer themselves for 
re- election. 


Electric and General Investment Company, Limited. 
—The report for иси Ars ended May 3186 shows a gross profit of 
ucting all gensral charges and the interim 


(of which 23. per share was paid in December), and a bonus of 4s. 
per share on the ordinary shares, and a dividend of £30 per share 
and a bonus bf £40 per share on the founders’ shares. 


The Elettric Lighting and Fittings Corporation, 
Limited.—At the meeting of shareholders of this company, held on 
13th inst. at Liverpool, the following report was submitted and 
adopted: — Tae result of the working during the past year isa 
profit of E564 1s. 8d, and the amount now standing at the credit of 
the profit and loss acoount is £59 162. 4d. As anticipated in the 
last report, the business has materially increased, and better ge 
have accrued owing tothe facilities at the Duke Street works, 
the convenience of the premises, 38, North John Street.“ 


end 2 and discussed an agreement which the company 
had ан in mak in making with the азарае: The prospects of 
the company were regarded as The report was adopted, 
коа a 6 per cent. preference and Бр i cent. ordinary dividend 


Stock Exchange Notice—The Stock Exchange Com- 
mittee has appointed a special settling day as under :—Wednesday, 
Jane 27th. Oallender's Cable and Construction Company, Limited— 
Farther issue of 10,000 ordinary shares of £5 each, fully paid, Nos. 
$0,001 to $0,000, and has ordered same to be quoted in the Official 


Sussman's Electric Miners’ Lamp, Limited.—Oar 
representative was refused admission to the meeting of this company 
on Monday last, and was informed that the proceedings were not 
open tothe press. An abstract of the report has already appeared in 
the Exxoraica, Review. 


TRAFFIO RECEIPTS. 


ieee 
and Mieetweod Tramroad Cempany.—The ош eek 
— 16th lin FCC шере oud 
1899, £2698 1s. 6d.; aggregate for hi rede — 
Che Oley and Bouth London Raliwav Company, е receipes for the week 


ending June 10th, 1800. were 21,501 ; June Id, 18 1899, £888; 8 2618. 
June 17th, 2900, £1,480; June Д 1899, е increase, £581. 
reco pi for hali- те, 1900, to date, £30,784; period, 1£99, 


£24,981; inerease, 25,758. 8 445 1909 


Che ie Oorperation Tramwags.—The Pg the week 
June 17th. 1900. were 49214 8s. "74.; June 16th цо, Y ine dà 
erenss, as 1600, 44,07 


шы period, 1800. 28,819 5 inerease, 2253 1 r аз | 
f track eni 8; 1909, & Oar mi 1900, 4,991; "x 
Nd 11; 1990, 11. moe TEE 
Tramways. — The for the week endi» 
june jane T, agen. were 4818; Toe en June 1eth, 1899, 2609 
1 date, ditto. , £5,527 ; 
inoroase, 42408, Number ot oars, 1900, $9; 1560 14 Miles of track track open, 


21 Tram ттт Coens тае receipes ter the week ending 


Friday, 15th, . were as folows:-D, U. P, Oo, herse cars 
261 168. Tat Aten: me 5 D. 8. D. — oars, 
41005 e tonal, 84.702 ТЕ ЗА. s Tok lan year 
U. T. Oo., ears, 41,358 Oe. 0d; ditto, е 4s. 94.; 
. B. T total, £4,810 бе 6 ; deerease, 
277 19s. 2d. Aggregate к 499,314 5s, 54. ; to 
‚ £95,658 190 1d. ; inerease to date, £18,660 19. 104. 
1 miles elections. A exiles DY Коры, м 18 miles electrically, 
26 miles by berses. the last year, Royal Trish 


5 Tournament, 1899. 


71 Tin Overhead Ral na om receipts for ees week ok onding 
une И НО, 8 си: cerresponding week year, 
96: те. 2879. T trafics from Janus 1st RS date, 


otal 
280 214; corresponding period 1809, £88,291; increase, 4 Miles open, 
657 с hains, 


The South Staffordshire Tramways Company.—The recel for the week 
ending June 15th, for 34 were £640 19s. 11d.; June 16th, 1 4640 16s, 11d. 
Aggregate receipts for 94 weeks, 416,901 18s, 94.; last vear, 415,169 18s, ld. - 


STOCKS AND SHARES. 


Wednesday Evening, 

Tus reduction in the Bank rate from 34 to 3 per cent., which we 
mentioned last week, has failed to counteract tho sinistsr inflasace 
of Far Eastern politicos on Seck Exchange markets, The action of 
the Bank of England directors was most probably dictated by their 
anxiety to secure a good reception for the London County Comas 
and other municipal loans which appsarad last week, and И салас 
be taken as а real indication that money is going to ba permanently 
cheaper. If, however, conditions should shape favourably for ths 
continuance of a 3 per cent. Bink rate, the investment markets will 
undoubtedly benefit. Bat the aspect of foreign politics renders the 
future so difficult to read, that the general public have bat little 
temptation to lead them in Oapel Court's dirt c ion. 


The opening of the new Oentral London Railway is exercising 
Stock Exchange minds а good deal in connection with the prices of 
the shares. It is argued by some operators that for a year oe two 
the line will do no better than the City and South London or ths 
Metropolitan District, and that consequently the present quotation 
is distinctly too high. On the other hand, there is a large following 
of speculators on the bull tack, who are confidently expecting to reap 
the reward of the patience they have shown by holding thsir shares, 
in some cases for two or even three years, carrying them over from 
one account to another with clookwork regularity. Apart from the 
specelator’s point of view, however, the Oentral London's working 
will be of immense interest to railway shareholders generally, вай 
the introduction of the 2d.-all-the-way system may revolationise the 
present tables for fares, if it should prove profitable, which, for the 
sake of the Central London holder, it is to be trusted that it will 
Metropolitan and Metropolitan District stocks are inclined to weaken 
at the close prospect of what cannot fail to be keen competition, the 
former company being sure to feel it sharply. 


We notice that some of our contemporaries are treading in our 
footsteps, and recommending the purchase of British Hleotric Trac- 
tion Preference as an excellent investment. At the present price 
the yield to a buyer, allowing for the dividend, is 6d. less than 4? per 
cent. Naturally, the meeting on Monday was a very harmonious ane. 
With such figures as were presented in the report, shareholders could 
hardly be anything bat satisfied. 


The electric supply market is now dealing in new Westainseters 
for the special settlement, and the price should improve to 6 
premiam.. We also look for an advance in the Ordinary, which have 
been depressed, owing to sales by proprietors who preferred to take 
up their new shares and to buy more, rather than keep the old. There 
is also room for a rise in Charing Cross and Strand shares, since the 
new company will, at all events to start with, benefit the parent 
undertaking so far as the market price is concerned. A small 
premium is quoted on the new Debenture issue of the Bt. James's and 
Pall Mall Company. 


Telegraph securities remain dull Another sharp break in 


‘the American Railroad market was responsible for a slight drop in 


Anglo “A,” in which speculation has now subsided to a very low 
ebb. Аз we have pointed out quite recently, the Preferred 
stock is well worth including in a list of mixed investments 
to raise the average yield per cent. The dividend seems quite assured 
for years to come. No tangible improvement has occurred in the 
West Indian telegraph descriptions, which languish under the reports 
lately issued. In our opinion, the stocks and shares are likely to go 
atill lower, and intending buyers will be well advised to defer making 
their purchases for a while. 


With the end of the war, it is being contended in some quarters 
that the Hastern Telegraph Oompany will lose a large and profitable 
source of business by the stoppage of Government messages, bat 
if there should bea loss in this direction, surely it will be amply 
covered by the traffic accruing to the company as private enterprise 
becomes free to reassert itself in South Africa. Eastern Telegraph 
stock is certainly not worth selling on the war prospects 

The new departure contemplated by the National Telephone Oom- 
pany with regard to a fresh system for “ ringing up” has not been 
welcomed by the market, since it is thought that the alterations will 
cost a good deal more than the company can afford at the ү 
time. Bat we wonld point out that the National 
should have plenty of cach in hand, a new issue of Debentures aa 
Preference capital having been made quite a short time ago. There 
is no alteration to report in other telephone shares. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Мол cens done 
А ог Di for ап 
E mre Mola are jeu, quoe, | mpak enho 
1807. | 1898. А Highest | Lowest. 
African Direct Telegra % Debs. eee 100 oe ove 100 —104 101 ТТ 
000 Auen Terras т Babe, Nos. 1 to 1,250 Red. vee | 100 85 — 90 " Уй 
Anglo-American Telegraph КЕР н "m wee (Stock! 8 | Qs 705 61 — ET. 60 — 63 614 | ... 
Do. do. 6 Ф Pref. wes oes i er 6 LA 114—115 [114—115 1154 | 1144 
Do. do. erred... eee eee eee 49 е в p т, е. 123— 13} 13g 121 
Chili Telephone, Nos. 1 to 44, o. TAE i 24— 8 jua se 
Commercial Oable eee es ee 46100 8 8 eee iene my, 165 —175 TI TII 
Do. do. Bterling 500 year 4 % Deb. Stock Red. |Btock| .. ys 102 —104 102 —104 1034 | 1023 
Ouba Telegraph TP "TT ooo TT: ТТ TT. eee 10 7 8 7 % 64— 7k 6)— 74 73 TT 
Do. 0 Pref. coe (III 000 eee 006 10 10 10 oe 154— 164 16$ — 163 ° L) 
Direct Spanish Telegraph ee eee ee eee eee 5 4 4 [TT] 4 — 6 4 — 5 ee m 
Do. do. 10 Cum. Pref. eee eee 5 10 eee eee 9 — 10 9 ==» 10 e 
Do. do. 44 B Debe. s Sus NE A NS 101 —10595 |101—106 
Direct United States Cable „„ 5» | 20 | BEZ | 35% 8 V | 114— 12 111— 1 1178] 113 
Direct West India vane: К. ч Ф ‘Reg. Deb. se ses aes 100 —108 100 —108 
Eastern Telegraph, TA m e. Stock 7 95 | 7 V ... 150 —155 150 —165 152 | 150 
пе 3 sory Stock eee ee 1 eee e eee 97 —100 97 —1со 9: 4 e 
Mort. Deb. Stock Bed. we [B 4 $ . 11 —116 111 —116 1114 .. 
250,000 ИРИК... Bxtension 5 and Ohina Telegraph ..| 107 79251796 141— 142 141 — 15 15 144 
6.700 { Do. 5 % (Aus. read 5 enn. 100 6 x .. 10) —108 100 —108 T 
Do. Bearer, 1,060—8,975, 4837-6400 100 : 100 —108 [100 —108 s 
Do. 4 95 Deb. Stook „Stock 112 —117 |112 —117 ? $us 
Mastern and Bonth African Telegraph, 4% Mort, к 100 |... |... 100 —108 100 —108 ji 
4% Mt. Debs. uritius Sub.) 1 25 | 4 дез .. |1С0 108% [100 —108% 7 — 
180,227 Globe Te Telegraph ts (ois 880 МП К, „с oe | 10| 4l d 5195 | 11;— 11 111— 112 113] 11 
Do. do. 6 % Pref. eee deo eee 10 | 6 6 TP 15 — 15 16 — 154 154 153 
150,000 | Great Northern Telegraph, of e 055 „„ | 20 [10 123% 82 — 84 80 — 84 i ee 
Halifax and Bermuda 1% Mort. Debs., } 100 100 —108 [100 —103 
do- Telegraph -— T aa: vii 25 10 < 10 % 10 % 57 58 67 i 
uropean 000 TI ras — ° oe 
Londen Platino-Brasilian Se la eis S X Debe. TT) eo 100 6 eee 106 —108 106 —108 . TI 
Montevideo Telephone, Limited, ов. 1 to 72,080 1 eee ТҮ; ТҮ) i- $ $ ee ove 
do. V Pref., Nos. 1 to 96,402 1|4 4 21 1 1 ids ә. 
National Telephone, 1 to — Wé e эй же. Бб 6 5 4— 53 | 5— 5i 5 5 
0695, Oum. 1st Pref. ... we os | 10|6 6 6 18 — 15 12 — 14 се iis 
DS 6 Cum. and Pref. ое 10 6 6 6 12 — 14 12 — 14 eee [rr 
р б жө ое: 1 to 250,000 5 5 5 6 6— 65} 5 — 55% 
5 Deb. Stock Red. Btock| 8} 8i 83 98 —101 98 — 101 | 100 99) 
Oriental Tis A Nos. 1 to 171,504, fally paid 1|6 6 b H— IN | H#H— 1 a 
Pacifio and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 102 —106 [102 —105 ө - 
Reuters oes eee #06 eee eee өөө eee (XX) 8 б 5 [4 5 Ф 7 — 84 74 — t4 eee eee 
Bu Trust eee [TT eee eee eee Oort. eee 000 124 —129 125 —130 128 [III 
United River Plate eee ee 5 5 % 6 % 6 Ф 44 — 6 4j— 51 b ect 
Do. do. 5 Ф Oum. Pref. Nos 1—16 689 5 eee oo eee 43— 4t1— 5 54 eve 
Do. do. 6 eee eee өөө Stock oe eo ee 108 —106 108 —106 ee eo 
Weat African 5 De eoe [III ee eee 100 % ee 0 97 —100 97 —100 • eee 
West Coast of America, Nos. 1—80,000 and 58,001 008 a ie ae - 1 — 1 m E 
Do. do. 4% Debe., 1—1,500 Th Gatos Bub. 1 [TY eee 100 —108 100 —108 eee ove 
Western and B aY 1 tock „% |ббоок! ... ies 102 —105 102 —106 dx фа» 
Western Telegraph, Ltd., Nos. 1—207,980.. .. ..| 10|7925|17 % | ... |14—15 144— 15 15 143 
Do. % vd m serios, 1908 eee 100 TY ee TT 105 —108 106 —108 eee ТҮ: 
West India and Panama eec 10 2 2 % ё 96 § = 1 ü = 4 m Tm 
Do. do. do. Cum. lst Pref. eee 10 6 oes eee 64 — 7h 64— 7% 63 eee 
Do. de. de. H ind Pret, 006 10 6 609 eve 6 TES 7 6 — 7 es eee 
Do. do. de, 6% » Nes. 1 to 1,800 | 100 | 6 Ši 4, {104 —107 104 —107 А - 
ELECTRICITY SUPPLY COMPANIES. 
19,061 | Brompton & Kensington Elec. L4. Sup., Ord., 101 to 19,761 4 6% 6 7— 8 7— 8 T ase 
12,000 Do. 7 * Oum. e es 7 aes see 8)— 94 94 8] 82 
50,000 Chariog Oresa and Birand Nlectricity Su ies ivi 7 8 9 9 — 10 9 — 10 е 5 
20,000 Do. do. do. 95 Oum. ne сай өөө was 6)— 6 6) — 6 : s 
84,000 |*Ohelsea satur date Ord, ... 6 6 B 6 | 64— 72 63 — 74 71 67 
150,000 Do. do. % Deb. |Вюо Red... ei ies .. |109 —112 107 —1:0 in s 
60,000 | Oity of London — Lighting, Ord. 40,001—100,000 .. 10 6 45 9— 10 84 - 91 8M| 88 
40,000 Do. 6 Oum. Pref., 1 to 40,000 еее see 6 6 eee 124 — 183 124 — 183 eee oe 
400,000 Do. 8 Deb. Stock, Scrip. iss, at x all paid 5 eee eos 124 —129 124 —129 eee ee 
40,000 | Oounty of Lond. & Brush Prov. Elec. „ Ord. ,000 ni ntl 4 9 — 10 9 — 10 ; A 
20,000 Do. do. do. 6% sj ae 6% 6 . |114— 124. | 114— 123 | 112g “ 
200,000 Do. 44% Deb. Stock, Prov. Certe (all paid) Rd. m as 285 *. 110 — 118 110 —114 ius 
26,100 | Edmundeons Elec. Oorp., Ord. Shares T SHITTY) 44— 5 — 5 48 " 
75,000 Do. do. 44 95 1st Mort. Deb. Stock T eus "A .. 101 —104 101 —101 im 
820 sandon. ae ш 0 ion, Limited, 6 uit Я P К 1— 1 l— 1j 
; $ 6 TT 4— 4 4 — 4 
pee T nic x А ‚4°; 4% 84200 Db. Stock Rd. u^ P x 9 — 1 98 100 М ВУ 
; тры ectrio Su ly, 101 to 62,600 10 5 6 134— 1 34— 14 14 147 
220,000% 1 Fi tM Debentare Stoch 4% | ... . 113 —116 is cae i Ms 
229, 000 D2 8 % M Deb. dn аш eee eee T 97 тше: 99 97 — 99 "P XE 
6,452 | Notting Hill Blectrio Lighting „| 106 6 & 1543— 163 | 16 — 17 135% 164, 
40,000 | St. James’s and Pall Mall nci Light, Or - 44 114, 714 144 — 154 14 — 164 143 | 148 
30,000 Do. do. 7% Pret., 30.081 to 40,080 7 7 7 83 — 94 8) — 94 vs isi 
5 ане Market nes Supply, 255 ui T iss jus ees 2 — 23 2— 21 Я 8 
y 7 ƏD, 0 ee eon oe 006 85 — 95 85 тш 95 Й eee 
,000 | South London Blectricity Supply, Ord. ` ... ies Ma т E 32— 82— 4} : ee 
79,900 | Westmixater Blectric Supply, Ord., 101 to 80.000 - 12 % 1295 033 13 — 14 11 — 12 1223] 114 
баша otherais aated all shares are fally paid. Dividends ЭР кызулык шубы, beirg used as capital 
Wende marked | wre foe > year een of he indios paul of one peas cad tha Gon cael d т и 
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SHARE LIST OF ELEOTRIOAL OOMPANIES—OonWewed. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present 
Issue. МАМЕ. 


65,000 ишш "p: Nos. 1—65 ЧИЯ өз 


90, 000 Ist Mort. Deb. woe Bed. eee 006 
80, 000 British b Metro т idi - 
59, ‘000 Oum. Pref. 006 eee LI) 
200,00C De С Р Debenture Stock ... 
85,0001 F British Electric о, Pd £1 shares, 50,001—185, 
9800 1 De: ae: 6 % Cum. Pref., ee э 
500 |t % 1st Mort. Deb. - 
40,000 British Insulated Wire Ord. os. 1 to 40,000 es 
27,500 Do. do. 6 q Oum. Pref. Nos. 1 to 27,600 .. 
90,000 | Brush 5 * 1 5 res 1 to 90,000 
90,000 ҮС; 6 Pref., 1 ef., 1 to 90,000 
125,000} nS eee 
50,000 Per Deb. Stock E Red. 
20, 000 — Cable i apps Nos. 1—20, 000 
20,000 o. о: 
90,000 Do: ium dn Mart "Deb. Stock Red. 
218,538 | Central London Вамар, Ord iei T 60 
61,088 Do. do. m dae eee eee 
71,447 Do. do. Def. do. 696 606 eee 


855,000 PET and South London Bailwa aes 
87,500 do. Ord, shares, Nos. 2,501 to 60,000 ` one 
82,098 Grompton & Co., Nos. 1 to 83, T ies 

100.000 Do. E13 Mert. Beg . Debs., 1 to 900 of 

? 00, and GOL 10 11.000 of 280 Hed. 
199,261 | Edison & Swan Utd. II. let, “A” shares, £8 pd.1 to 99, 
17,189 Do. © A" Shares, 01—017,180 
028 
113,100 


чо: 
5958 


25,000 ро. до. í Oum. Pref., 1 to 25,000  ... 
140,800 Do. do. Perp. 1st Mort. Deb. Stock ses e 
9,6001| Greenwood & Batley, 7 Cum. Pref., 1 to 9,000 iss 7 
900 Чеш (W. 3 Works, 41 Bus de ies m 
50,000 De. do. e dT ort. Deb. "Stock... 44 
60,000 | India-Rubber, Gutta-Percha ме Works 10 
920 Do. do. odi 1s$ Mort. Debs. ü 
› Liverpool Overhead Railway, vee eee eot өөө 
10,000 | Do. do. Pref., 210 paid cee oe b 
87,850 fram Oonstruction and Maintenance ... - - 15 
150,000 4 95 Deb. Вав. Nos. 1 to 1,500 Red. 1900 ... ‘ 
20,000 | Telegraph Man » Ord. Nos. 1 to 20,000 ee 


20,000 6% Om. Erf. Nos. 1 to 20,000 ... 
540,0001| Waterloo and City Railway, Ord. Btook у. о. 


t Quotations on Liverpool Stock Excbange. t Tilaes otherwise ciated oll chares ais haar ess 


LATEST PROCURABLE QUOTATIONS OF PEUTIE NOT OFFICIALLY QUOTED. 
саны. Blectric 8 Д Ordinary 45 (fally 8—10. BE IE Ligh ary Shares бару 
Brompton e Rene ог 00, 204-106, ыз ш 5 Ошашанте Ө ы Cully 1 — ^ % De 
Nokona E Ashton, and LAS Tas ply, беа. 170—188. eT, Parker, 410 1 8 „ 
ä Pret. (2 pe), 0—11, Е us 
* From Birmingham Share List. Bank rate of discount 3 per cent. (June 14th. 1900). 
MARKET QUOTATIONS, Wednesday, June 20th. 
METALS, фе. (continued). or Det. 
g Copper Sheet e ^" fides 
g н Rod ee 
: п (Hleotrolytio), 
oon а : 
e LI e 
290 f Ebonite Bod " .. : 
° f [7] Sheet . ee 
ric se п Semen MYE 0 ee 
77 m A diz rubber, Pura fine > 
M, РА 4 Iron, aroga! Mr Se 
ан VIA ERA D. 
asi 10 8 6 „ Win galvanised a3 % % nf Su ж 
ui п s Lead, ace Ingot 41110 | 4111 = 
oi. 4d. deo 2 моде" Wire Na 38 ИГИ ж. a 
28 g Mercury .. .. С .. pet bott 49 10 89 19 A 
м eo 4 Mica (in original oases), small per Ib. d. to 94, | Bd. to d. ws 
oe ee ee ^ ee 4 и P P medium per lb. 1/9 to 2/9 5d b ee 
of Magnosia ee eo рег 84 өе d „ Г large per Ib. 8/8 to 1/8 мН . 
Sulphur, Bublimed oe per ton « ec s Phosphor Bronse plain per Ib. 1/1 to 1/4 a ee са 
" өө eo per 46 10 өө э bars & per ib. дю ern ee 
. . porton 45 e 7 „ PTA s&'p & shost per Ib, | From From S 
Boda, Oaustic (white 799/) .. per 810 15 а o Platinum .. . Per es. 45186 26 13 18 ine. 
„n Суваја .. © ee Per ton 25 $e Biliclum Bronse Wire .. .. per lb. 1044 to L1 | 10M. to L1 56 
п Bichromate, casks eo per ib. а, T T Seel, Magnet, ad desc pn р. юп | From 415 vo 440 „д 
METALS, &о. 4 Steel, Magnet, in bars ee ee hy wean ia ee 
Aluminium Wire, in ton lots.. рег юа | — 49M a gTinblok.. .. .. . per ten 4141 10 ла 
b ect, in ton lots.. per ton 4191 2191 se f n ЮП .. . eo рет sè 
2 SEITE per ton | £80 to 4150| 480 to £150 үз я » wireNos11010 ..  .. per ib. = 
e Brase (rolled me sto Lir) basis per Ib. 734. dec. | p White Anti- 
be (brazed ee perlb. 1Ud. wie. ‚ дес. “ White Ant” brand .. per ton E 
dd. А b K. 1 Yarns, 101, bundles pr Ib. ae 
в d. . dec. Í n eo Per Ib. . 
im d ee д 9 Hemp, 8 y 10 ibs. ee ‘per Ib, oe 
= Е 1 „ Јаве, 180 Ibs. rove in # 
288 484 . k Zino, Sheet (Vielle Mon bad.) p.t. e 
Quotations Quotations 
Messrs. Goce a Oss f The foie Rubber Gutte-Percha, and 
b The Company, Led. Works Oompeny, 146, 
e Mesure, Thes. Bolton & Sons, Messrs, James à 
é Могиз. F. & Sone { меше Jackson à 
s Messrs, Smith & Oo, € Меште, ё Lewe. 
( Мени Tes à OA 
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HE MUNICIPAL ELECTRICAL ASSOCIA- When we held our first convention there were very few engineers 
T | ble for works, having 50,000 lamps connected to the mains, 
m however, to the oonsaiy Та ing member of lamps nent 
=т= == tan 0 
ABSTRAOT OF PRESIDENTIAL ADDRESS yon: Ай ur it has ms коа fo adopt larger unita of 
By А. B. Moumram, Borosgh Electrical Engineer, Huddersfield. plant, and now generators having an output of 1,000 xw. are quite 
. usual; in fact, in many towns it has been found best to take out 
Wednesday, June 20th. generators dar = lace с with pant тау, pps 
In presenting to you my Presidential Address, I avail myself of the Са e eu & waste of cap am 
opportunity of bad sincerely thanking you for the wrest бише н уоп ficlined to t that the Association might well devote its time to 
have done me ín electing me your president. the consideration of the siss of plant which should be adopted for 


Many present may remember that the Board of Trade proposed in 
1895 to issue new regulations for con the supply of electricity ; 
the engineers of the various munici affected met together 
aud by combined efforts were enabled to persuade the Board of 
Trade to modify considerably the regulations which were finally 
issued in 1896 7 

The engineers who were in consultation while the Board of Trade 
regulations were under consideration, decided to form this Associa- 
tion, feeling that by combination they would be stronger and better 
able to bring those interested in manicipal electricity supply under- 
takings together for the purpose of interchanging ideas and 
experiences, and, if necessary, action to furtner or protect the 
interest of tho undertakings in their charge. The Association at its 
first meeting had only 24 members who were electrical engineers 
being permanent officials of municipalities. But since the Associa- 
tion was first formed it has grown year by year in the most satisfac- 
tory manner. There are now 74 committee and 84 electrical engineer 
members, three associate members and 57 associates. The work 
accomplished by the Association in the past has, I feel certain, been 
very much appreciated by the local authorities interested, and 
although we may with a certain amount of pride look back on past 
achievements, yet the future work of the Association must be of still 
more importance to all those interested in electricity supply works 
owned by local authorities. 

Oae of the first subjects discussed by the Association was the 
control of both gas and electricity undertakings by one committee. 
Now, with very few exceptions, the electricity supply is controlled 
by a special committee, and, judging by the progress of both depart- 
ments daring the last few years, it would seem conclusive that the 
healthy competition has been in the interest of both u 

At our first convention two or three 
to ircrease the pressure of supply to consumers, and the 

was 100 or 110 volts; now it is quite unusual to 
find sny three-wire system delivering a supply with a less pressure 
pressure is 250 


It is interesting to think of the enormous saving in cop 
which this increase in pressure has effected, and the saving of capital 
has, no doubt, in a great measure assisted the achievement of the 
magnificent results which have been obtained. 

discussed by the Association in 1896 was the 


lighting g 
best way to obtain it was to extend mains as rapidly as possible to 
all the outl residential sections of a town, and I consider the 
rapid increase in the demand for sesh Bes largely due to the 
t of enterprises exhibited by 1 ties in encouraging a 
demand rather than waiting until the demand necessitated the 


extensions 
The consideration of wiring regulations which would be applicable 
to the whole of Great Britain was discussed at our first meeting, and 


has since occupied the time of the Association considerably. The 
rules which have been prepared by the Institution of Electrical 
Engineers, embodying the views of this Association, are of very 
value. Time has not, however, removed the man who does jerry 
work; indeed, it seems as if those workmen who are fit for not 
else become infatuated with wiring, and are really the cause of the 
bad work which is being done in во many towns. One way ont of 
the difficulty would be to organise a system of examination in con- 
nection with our Association, so that good men with a knowledge of 
their work could obtain a certificate. This would, I am inclined to 
think, check the engagement of unqualified men, and if the certificate 
could be withdrawn hel ie conclusive evidence of bad workmanship it 
would add to its value. I belicve this system would be much 
appreciated by the better class of workmen, and there would no great 
difficulty in yo Т system such as that suggested, which would 
weed out the incapable men. Perhaps, however, some may think it 
further and weed out some of the incapable wiring 
contractors. 


Another subject which has been very freely discussed by the Associa- 
tion is the supply of electrical energy for tramways and the advantages 
of combination over separation, the conclusion of the Association 
was that municipalities could combine, such combination would tend 
to reduce the cost of production of energy for both the lighting and 


traction. 

Although it is, perhaps, early to draw conclusions, it is interesting 
to notice that the cost of production in those works where a com- 
bined supply is generated is enormously reduced, and that the 
committees have in some cases been enabled to materially reduce 
the price of to the consumer of electricity, and although 
there are three m ties who, having had the opportunity of 
combination, have preferred entirely separate worke, on the other 
шай it is pleasing to find that 45 have accepted the views of the 

ssociation. 


The formation of the Defence Fund for resisting the patent action 
brought by Mr. Rucker, against the London Electric Supply Oorpora- 
tion for the use of the alternating current system of electciotty supply, 
is instance of the success of combination. Individual action would 
almost certainly have resulted in failure. 


new works and extension of existing ones. I would suggest, as a 
moderate figure, 15 8-0». lampe per head of the population of the 
area supplied ; this would mean that, a town having a population of 
100,000 would ultimately have approximately 1,500,000 8-с р. lamps 
connected to its electricity works. If we disregard for the moment 
the energy which will be required for driving motors, tramcars, and 
for many other purposes, which we should largely depend upon to 
find employment for our machinery during the daytime, and which 
would not materially increase our maximum load, we find that to 
supply energy to these lights, assuming one-third to be in use at the 
same time, we shall require, including spare plant, not less than 20 
1,000-xw. generators. would be an unnecessarily large number 
of generators, and undoubtedly much more economical results would 
be obtained by employing 10 generators having an output of 2,000 xw. 
each. One can only earnestly hope that when the demand for larger 
units arises our manufacturers of electrical plant will be in the posi- 
tion to supply thoroughly reliable nd. 

When we consider the probable growth of our works, one is forced 
to thipk seriously of the various systems а operation, and endeavour 
to ascertain the probable alteration or ext which will be neces- 
sary to meet the demand for energy in the future. Simplicity is, I 
think, the im t point we should keep in view, it means reduced 
capital expenditure, reduced works’ costs, and reliability of supply. 
think the future demand in any town having a population 
exceeding 75,000 will necessitate the erection of generating works 
outside the central or densely populated portion of the town, and that 
such works will, if the town has a continuous current supply, generate 
alternating current, either single, two or three-phase, which will bs 
converted to continuous current in suitably situated sub-stations. If, 
however, the town has a single-phase alternating current system, I 
think it will have a distinct advan over its neighbours having 
system, the capital expenditure upon which should be lese, the coat 

ca apon w сов 
of distribution due to the saving of labour should be lower, and the 


reliability of the system greater, unless accumulators are employed 
upon a large scale. 

The facts and at present obtainable relative to two and 
three-phase al current systems are not, in my opinion, вай. 


ciently proved to be of mach valus, and we should watch with the 
"IERI crise ашыкса cou ORI а р 

omy comp ons completely ou any 

advantage which two or three-phase systems may have over single- 
hase, and we must not let our engineering enthusiasm make us 

orget that we have to pat down works for distributing electrical 

energy suitable for all purposes, at the lowest possible cost to the 


consumer. | 
During the last and present year much has been heard upon the 
subject of municipal trading, and the welfare of our electricity 
undertakings are largely involved. It would seem, however, 
sins of local authorities are those of omission. When one 
that provisional orders for electric lighting have been 
но $00 local authorities, and that only a 


ЕЕЗ 


the period of sideration, it must be аиан 
con m gran en 

is retarded, obtaining an 
and then waiting, Micawber-like, for something to turn up, is 
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annmal proportion of the he 
some local authorities anticipating loss by the 


I am, of course, aware that this is an excuse and not a solid reason 
for delaying the commencement of the work for years, and one can 
scarcely understand why the local authorities who have 
obtained powers at considerable expense should not have proceeded 
with the work. Their want of enterprise has, in my opinion, brought 
into existence the larger companies who propose supplying electricity 
over extended areas. 

А combined effort to alter the 


8 of loans, and also a period for construction of works can 


develop the supply of electrical en for purposes; it would 
also have another ейі result in the fact that it would remove 
the temptation to reduce the initial capital expenditure by putting 
in very small plant unsuitable for the works in a few years time, but 
by the employment of which it may be possible to avoid a loss at the 
commencement, 


While one is forced to the conclusion that the want of energy of 
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тапу of the smaller local authorities is likely to produce unfortunate 
results, it is а pleasure to review the general progress made by 
electricity supply undertaking, and the following figures representing 
the capital expended upon municipal and companies’ works in the 
United Kingdom are most interesting :— 
1895, 1896, 1897. 1898, 
Municipal .. £1,772,323 3,392,229 4.662.909 6979 150 
Companies ... £4335,357 65,370,184 6,338,744 7 996,591 


I am sere our consumers will be interested to hear that the average 
cott ef producing the unit of electrical energy exclusive of capital 
charges is being (reduced year by year, and in municipal works was 
during 1898, 2:12 pence per t as against 27 penoe per unit in 
companies’ works, and that the average price obtained by muni- 
cipalities during the same year was 435 репое per unit as against 
5:51 pence per unit o by com es. These results must be 


considered highiy satisfactory, and it is interesting to notice the 
chief reason 


energy sold, and has found employment for a p of our 
or tramway purposes 


r premises, and do 
r day, for these 


Foliability and reduce repair d if palities will un 
uce 8, an m arran 

tions such cars should be speodily 

carly 


done during th» night an 
morning the energy used could be Sh gui at an exceedingly low 
average cost of production. 


dismayed or 


THE LIGHTING OF SMALL TOWNS. 
Ву G. M. HARRmù, electrical engineer, Bray (Ireland). 
(Wednesday, June 20th, Abstract.) 


Tux lighting of small towns is a problem requiring very careful con- 
sideration, not by reason of any engineering difficulties, but by reason 
of the difficulty of making such an und g pay. 

Small towns mean s consumers and usually a soattered area. 

The distributing charges will be heavy, so that if there is to be any 
hope of success the generating charges must be light, which means 
that the site for a generating station must have very special natural 
advantages, such as good water-power or facilities for cheap fuel, or 
a combination of the two. 

Where there are no such advantages there appears to be no altcrna- 
tive bat to wait for the great power companies to pick up such small 
areas as may be within their reach or upon the direct line of route of 
their mains to larger ones. 

Assuming that the conditions are favosrable for generating or 
obtaining а supply аё a low cost—at the commencement the public 
lighting should be provided for and taken over, and provision only 
made for private consumers where such are certain to come on ina 
reasonabls time. 

The policy of laying the mains for private use well in advance of 
the demand, though justifled in wealthy areas, would not be so in 
small towne where the conditions are different. 

The prospect of profit in supplying small and scattered consumers 
being very small, there is no room for speculation, and it is of the 


alternating current, wi 
and occasionally in houses, would be better; where 
prises a number of private houses and mansions, шр in 


own unde, and of necessity widely nevertheless 
des to reach, the al system is the only one commercially 
possible. This question, however, will, of course, by the 

in any particular but the of the actual 
cost of mains will always remain a ssrious item against eco 


nomical distribution on a small scale. 

It is therefore the obj:ct of this ра 
cheap mains and main laying, being, 
important point—the one w. lies nearest towards 
problem under consideration. 

I therefore propose to bring to the notice of this association two 
cheap and effective methods of main-laying, of which I 
experience at Bray. First, as to the mains in At 
there have been over 6 miles of high, and 27 of low 
laid direct in the ground since 1892, and during that time we 
never had a fault on the main line of cables themselves, 
where mechanical injury had caused it, and this has very 
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] overoome, so 
+ ea of laying may claim to have been well tried. Ia 
Bray mains are the слои терот іра мог cables in 
other than those from Daptfo 
The cables are concentric lead-covered and unarmoured 
taped, but thie is, in my opinion, a disadvantage. 
In laying, the bottom of the trench was covered with about 3 
of puddle ер рн oe the cables laid in and covered 


гр 


T 


another 3 inches of pa clay, evenly pat on, and a 7-iach by 
. ele ко Б Пип По. 

rn timber used for mechanical protection has been 
larch— наг пенш иш нове 7 ое tears bets, 
sawn in —this timber stands well in the ground, requiring во 
special treatment to preserve it, is cheaper than deal boards, and 
more effective, being thicker. The eff t of the paddle clay, 
vious to moisture, is to protect the lead covering from any 
ier усә ag Hor oa ӨГ calle Wore, tue cet yee ce 
во ve, that when the cable is now, after years, exposed, 
the lead is absolately unattacked. 

The braiding of 1 rotted, provo to rr enge £B 
unnecessary expense. prove a source of danger if i wed 
а passage of water charged with matter which would attack lead, 
ене of а lead-covered cable being practically the life of the 

As to the jointing, no cli aad 


are us zd, the inners are married 
soldered in the usual way, outer wires are drawn to one side and 
soldered tcgather, forming a loop, all soldering bing done well ciesz 
of the cable insulation. 

Tae jint is contained in a cast-iron joint box, divided longitadi- 
nally on the line of two bottle necks, for entrance and exit of cable, 
and having on the top side a large hole for filling (not less thas 
ше кы ee нек ugs. The 
cables are 


joints having been made and the box screwed 
poured in: the outer side of the bottle necks, beyond 


for C mixed with the pitch formsa 
cement which effactually seals up the bottle necks and protects the 
cables from injary where they. enter and leave the 


box. 
ischeaply made and fulfils every req 
It rem — only care and requires absolutely >. 


very important matter in а small town. This, and thet Mis 
th electrically and mechanically sound, gives a joint, so made, 


tracing a fault is done by snipping these loops and this works well 
under out conditions. 

Of course іп a large scheme where the expense was no objec: die 
connecting boxes would bs preferable, bat when used they should 
certainly pa ATO ERE MUS pia NOR ы 
flooding, not in water-tight boxes under ground. 

As far as the writer is aware, the insulation resistance of mains is 
operation is not usually easily obtainable, but he has reason to believe 


This, 
the fact that ori 
abandoned, nct, however, before the cable ends had 
water mixing with the oil; the repairing of 
the large number of joints. Tbe main cause of the low insulation is 
due to the large number of joint boxes which still contain a mixture 
of tar and l gos (the tar having been added as a precaution against 
cracking of the pitch). This mixture is inferior in every way to the 
pitch alone wbich is now always used. 

The fact that the resistance from the inner to the outer is, in ths 
majority of cases, greater than that to the earth is no doubt accounted 
for at the joints, where the resistance of the pitch has been weakened 
in the manner indicated, and the surface of the outer is small in com- 


parison to the surrounding box. however, cause 
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no anxiety at Bray, as the tests are practically identical with those Local authorities. Limited companies. — 
taken ; Hi 
taken in 1893; the cables have been perfectly steady all slong.end = deren is, continuous ourrent, alternating. continuou current 
system placed on the scrap heap. il 17 12 16 


The cost of laying the cable described was under 1s. per yard of 
trench, made up as follows :— 

Opening and filling trench 20 inches deep, including mixing of 
puddle clay—from 34. to 6d. per yard. 

Paddle clay at 23. 6d. per ton, sufficient for three cables—3d. per 


7 inches х 1 inch board, for mechanical protection—2d. per yard. 
The average cost of a joint being under 10s., as follows :— 


f. d. 
Joint box, complete ... sue iw * 4 6 
Pitcb, solder, fire, &c., say  ... oes ow 2 6 
La eee [11] LEE] ees eoe eee 2 6 
9 6 


Bafficient has been said, perhaps, to show that such a system of 
laying and jointing mains is cheap and reliable, in any case in which 
no danger from electrolytic action is feared—as where, for instance, 
a tram line passed through a town—in sech а case the lead would 
need protection, and recourse to some solid system seems inevitable ; 
bat a small town cannot afford the luxury of lead-covered cables laid 
in this way, and the lead seems to me quite unnecessary, serving no 
purposes which would not be equally served by any cheap covering 
which would protect the insulation from damp up to the time of 
being laid, after which it requires no such protection. 

If the cables are concentric the outer insulation can be reduced to 
that thickness which, with tho filling, suffices for the voltage carried; 
if the cables are not concentric then the covering of each may be 
reduced to that thickness which, with the filling, is good enough. 

The question is, how much the insulation, other than 
filliog compound, may be reduced? 

My impression is, that driven by consideration of cost, we shall 
see this extra insulation year by year reduced in amount till, for low 

voltage, we come to the bare conductor laid on insulators in the solid 
fllling, and for higher voltage, conductors laid on the same system 
with very slight extra insulation, relying mainly upon the filling com- 


The inevitable result cf this will be that we shall, for the con- 
ductors, use iron or other metal, or alloy, cheaper than copper, since 
the prohibitive cost of the increased ‚ due to oross- 

for the same conductivity for such metals, will not have to be 
faced. At Bray we tested, some years ago, 80 yards of bare 
mains laid on the solid system, and although roa hiy laid and ba 
insulated, the filling compound being a mixture tumen, tar, and 
sawdust, this, nevertheless, stood 1,000 volts for 12 months, and 
100 volts for two years afterwards, and was then only taken up on 
32333 bsequent experience, I believe it is 
rom ex ent and subsequen А 

perfectly possible, even now, for voltage, say, up to 500, covering all 

tension distribution for light and traction, to use wires covered 
with, say, a few layers of paper and a light b varnished, and 
the whole laid in trougbing filled in with plain pitch at 10s. per ton, 
which, for all sizes of copper above, say, 0'25 inch sectional ares, 
would be cheaper than any cable in the market. 

Whatever be the nature of the solid system, the compound for filling 
both joints and troughing should be ordinary pitch, which has the 
advantage that it can with ease be chipped out, and is cheap. 

In most small towns, for the public lighting of outlying country 
roads, overhead bare wiring might be employed, for doubtless the 
sanction «f the Board of Trade for their use, at all events for the 
first few years, might be cbtained. On the whole, however, the 
regulation preventing the use of overhead wires does not press very 
hard upon small towns, where usually labour is cheap and the roads 


easily 3 
Returning to the general question, it may safely be said that where 
gas has been well established, the outlook for a private consumption 
of electricity will be in inverse proportion to the price charged for 
gas, for, where a high ргісз prevails, the inhabitants will be found 
educated to the closest economy in ite use, and it is surprising how 
far this can be carried. | 


ELEOTRICITY SUPPLY FOR SMALL TOWNS. 
Ву О. 8. Vaser Baown, city electrical engineer, Lincoln. 
(Wednesday, June 20th, Abstract ) 
Жов the purposes of this 
and with a pop 
1899, there were in operati 
(28 owned by local authorities and 28 by limited companies) ; 
there were also 161 local authorities and 28 limited companies who 
had acquired statutory powers, of which number 50 local authorities 
and 16 companies were reported to have completed arrangements for 
equi worke, thus leaving 111 local authorities and 7 com- 
s who had not made up their minds what to do. 

Of these 111 local authorities, the following obtained their pro- 
visional orders on the dates given, vis:—Oae in 1890; two in 1591; 
four in 1892; two in 1893; and two in 1894, and of the remainder, 
the larger p on were granted in 1897, 1898 and 1899. 

There are also a large number of applications during the present 
Session, of which it is difficult to give an exact account until the 
Orders are granted. 

The analysis of the works in operation, as regards system of dis- 
tribution, is as follows :— 


and the capital expenditure and re:ults from those in operation for 
more than one year is as follows :— 


Local Limited 
authorities. companies. 
14 towns. 9 towns, 
Oapital invested £406,175 ... £332,000 
Average profit after 
payment of working 
expenses ... "A 44% „% 45 X (average dividi nd) 
Kilowatts installed. 5.240 ave 3,065 
Average  p:ice per 
B.T.U. obtained ... 514. T 6 4d. 


It will be seen that toa certain extent the local authorities have 
been obliged to subsidise their works with contributions by the 
peo о. агора lor in order to pay interest and sinking 
fund on the capital invested at 3 per cent., and repayable in 25 years, 
a return of at least 52 cent. is needed. 

Having obtained the necessary powers, the local 'authority's 
attention is at once directed to a number of questions, ofi which the 
following are the more important :— 

A choice of system. 

A selection of a site. 

The question of an expert to advise on what is to be done, and 


Бон 60 eds ity of the generating plant. 
ca e Р 

The extent of the area of sepply to start with. 

Whether or not street lighting should be undertaken. 

The price of supply, on what terms there should b3 a rebate, 
according to the consumption of electricity. 

Are free wiring contracts to be entered into, &c , &. 

If the expert's advice can be depended upon, the local authority 
can leave all technical details alone, and exercise in a ter degree 
those commercial and managerial qualifications which it is presumed 
have placed them where they are. 

The chcice of an engineer to advise and superintend the scheme is 
a knotty point to solve in some places. 

At times the s or is asked to carry out the works. Other 
places dona propounded by manufacturers, and, again, 
some au ties appoint an engineer, after consi 
g, at a wage of a firet-slaes foreman, who is su to be 
competent to advise on all the intricate questions in mainten- 
ance and constraction of the undertaking, which, though small in 
miss and area, yet has principles involved which require the е 
consideration asif the undertaking was to supply а greater district ; 
and not only is he called upon to carry out this undertakiog, but to 
draw plans and specifications, and in contracts provide himself as 
sole ter in cases of dispute with manufacturers, who may have 
in their employ engineers and experts of world-wide fame. 

The author's suggestion to small local authorities is that they 
should employ a competent expert to advise and initiate a policy and 
system, and for the first stage of the undertaking pay him tho usual 
fees; that then they should engage a resident , whose duties 
would be to manage both commercially and technically the whole 
undertaking, and that as extensions are req tired, the consulting 
expert should be called in to advise, he being paid an annual retainer 
to cover the advice given. 

In this manner, the local authority would obtain the maximum of 
рен advice with the minimum of expense. 

site for an electricity works should be, if possible, near to a 
stream of water and adjacent to a coal depót. If preference is to be 
prs to either situation, that where easy arrangements can be made 

condensing the exhaust steam is preferable. 

In the author's opinion it would be a difficult matter to find a 
better system than the three-wire continuous current, supplying con- 
sumers at a ure of 200—250 volts, the choice of pressure being 
determined by the probable extension of the fseder cables. 

The generating plant should be of a simple and yet efficient 


character; nothing should be installed which has no* stood the test 
of time and ence. Lancashire boilers, or where it is possible 
tbat foggy may be water - tube boilers are equally 


experienced 
suitable. 125 lbs. to 130 lbs. steam pressure seems to be the most 
suitable atandard to adopt. : 

The addition of an “economiser,” or feed-water heater, is dis- 
tinctly an advantage and should not be omitted, especially where the 
rer ea eg the feed-water necessitates some depositing apparatus 

The steam and feed pipe arrangements should be of the best 
character. There should be no possibility of joints failing or valves 
puni and in the whole of the system of electricity supply there is 
no policy more penny-wise or pound-foclish than that of the sab- 
n тео аним о сыана of expenses in this part 

generating . 

The engines dynamos should be direct coupled to each other, 
and as far as possible should be arranged in standard sizss. By 
" standard ” sizes is meant the standard size of any manufacturer, as 
near to the expert's “standard” as possible; if the expert's 
“ standard ” is insisted on, additional expense is incurred, which in 
the author’s opinion is not warranted. 

At the first stage of the undertaking, it is probable that two or 
three sets of from 50—100 xw. each would be installed, and that as 
extensions are required 150—250 xw. machines would be added, the 
sizes depending on the probable demand to be made for power and 
traction, as well as for lighting. Oompound two or three-crank 
engines appear to be the most useful type. | 

The dynamos, for the first stage, should be so arranged that they 
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will balance the three-wire system, if necessary, without the assistance 
of a storage battery. | 

A storage battery should be provided of sufficient capacity to take 
all the lighting that may be required between midnight and some 
time in the afternoon of the next day, for, say, two years, after 
which time it acts only as a “ safety valve," to the supply pressure. 

The switchboard should bs so d as to bee extended, and 
at the same time confined to as s a limit as is consistent with 
safety and ease of controlling the supply. 

ding instruments for various purposes should be used. There 
is nothing more annoying than to be assailed occasionally with the 
statement that the supply is or was unsteady at some specified time, 
and there should ba recording voltmetere to refate or confirm such 
statements. | 

Each dynamo should be provided with a recording instrument to 
enable its output to be calculated. 

In the minor details of thé works, the author is inclined to use 
motors for driving the various ps, economiser scrapers and cranes 
that may be required, but would make an exception in the case of 
providing a reserve steam-feed pump. 

With regard to the distributing system, concentric and triple con- 
centric cables are most suitable. These should be laid on what is 
known as the solid " system, which serves the double advantage of 
forming a mechanical protection against picks and water, and also 
against electrolytic effecte, which may be deleterious to armoured 
cables buried direct in the ground, where tramways are in operation. 

The author prefers to adopt one standard sizs of cable (say, 075 
square inch to 125 square inch sectional area) throughout the dis- 
tributing network, and to throw out feeders of different sectional 
areas to different parts of the notwork as the demand increases, and 
by a judicious selection of the sis» of feeders, it should be possible 
at some future date, if the district which is being supplied increases 
in value or importance, to ове the feeder cables already laid as dis- 
tribators, and relay larger feeder cables, for just as the gas and water 
companies commenced operations with small pipes, &c., so does the 
шоч undertaking commence operations with small plant and 
ca 


The meters used in consumers’ premises should be well tested before 
being put on the circuit. 

With regard to the price of supply, the author is inclined to the 
adoption of a price w will require little variation in the future. If 
a high rice is fixed to start with, it is certain to have the effect of 

g the output, even though a profit may be made, and the 
intention of the legislature 


( 
electricity should be for the rich, but for those who to avail 
themeelves of it; and in connection with these remarks the author 
would add that a broad policy of extending the network cables over a 
considerable area of the district each successive year will have the 
effect in the long run of establishing a good connection amongst all 
ya a су ois ic cia eld ats do Шр cd 
concluding this pa e author would refer e supply o 
elec'ricity in those tans where the gas undertaking is . on by 


the local authority, and would suggest the following possible solutions 


of the difficnity which may occur in these cases :— 
1. If the town is within the area of supply of one of the large 
er d i. tributing companies who aro, or will shortly be, operating, 
a chcap and efficient way would be to lay down a network of 
шры mains, and allow the company to supply “ іп bulk" what 
electricity is required, the local authority retaining the distribution 
of the energy and the collection of the accounts in their own hands. 
2. To lay down a network of distributing mains, and instal a gas 
engine plant to the extent of probably 15 Kw., as a pioneer under- 
m А mer the demand requires, then to put up a steam gene- 
rating plan 
The author has felt some diffidence in going beyond the bare qatline 
of the suggested arrangement for dealing with this problem of sup- 
plying these small towns,* and hopes that the discussion will elicit 
ormation which will be useful to guide the powers that be into the 


right groove towards the establishment of efficient and successful | 


electricity works all over the United Kingdom. 


CURRENT SPECIFICATIONS. 


1 x7 


XVIIL—DURBAN ELEOTRIO TRAMWAYS. 


" BuMMaRyY, 


Scope of Tender.—The supply and erection in complete working 
order at Darban of an electric tramway, approximately 12 miles in 
all, on the overhead system. | 

Division of Contract.— The specification is divided into three 
sections, A, B and O. | 

“ Section A” includes all nece E and overhead equipment 
for, approximately, 12 miles of route, but excludes feeder eables. 

" Bection B” asks for 22 electric tramcars, double deck, capable of 
seating 50 passengers, 20 inside and 30 out, complete with trucks and 
full electrical equipment. 

“ Section О” demands. plant for the complete equipment of the 
necessary power house. . 


— — 


* On account of the many and varied conditions which obtain, my, 
for example, in towns in Devonshire, Staffordshire, Durham Oounty, 
or in the North of Scotland. | 


‘view of the fact that f 


Sections A and B will be given to the same contractor, and, f 


possible, Section О also. 


System of Overhead Work—The overhead work is divided up u 
follows :—4 337 miles centre poles, double bracket ; 3 983 miles centrs 
росе воре лала, 3:264 miles span wire; 0:262 mile side poles 


Types of Poles.— To be of four sizos, each made up of three sections 
ie e steel tubes. Sizes, lengths, and weights given In 
8 cation. - | 

Form of Trolley.—Dickinson swivelling trolley. 

Type of Oar Truck.—Brill 21 Е, or one designed 

Capacity of Motor.—To de 35 B.H P. continuously for one host, 
with temperature rise not ex 75° О. (135 F.) above surround. 
ing air, and give a tractive effort of 1,000 lbs. at 10 miles per hom, 
with 30-inch diameter wheels. 

Type of Controiler.—To be such that it can be used in conjemetian 
with an electro-magnetic brake of the disc 

Alternative Offer for Oar Bodies.—An alternative offer is to be given 
for car bodies delivered in “knock-down” form for convenience із 


transit. | 

Type of Generators.—To be of multipolar type, direct coupled to 
engine. 

Number of Generators.— Three to be supplied, each capable of 
developing 250 Kw. at any pressure between 525 and 550 volts at 
135 revolutions per minute. 

" Permissible Temperature Rise —60° F. after full load ran of 12 
ours. 

Type of Engine.—Horisontal tandem compound condensin 
fitted with Oorliss or other approved valves. fg ES 

Output of Engines.—HEiach to be capable of driving continuously са 
fall load at 135 revolutions per minute one of above mentioned 
250 Kw. dynamos, when supplied with steam at 150 lbs. per square 
inch pressure. and exhausting into condenser with 25 inches vacuum. 

Required Overload —Twenty-five per cent. on normal fall iced 
continnously at seduced efficiency. 

Туре of Botlers.—Water-tube, dry back marine, or other well-knowa 


pe. 

Number and Size of Botlers.—Three to be supplied, each to be 
capable of evaporating 7,000 lbs. of water per hour, when barning 
Natal coal, which may be assumed to have 40 per cent. less calorific 
value than Welsh coal. ` : 


Condensers 
of d with 14,000 lbs. of water per hour To have 
chamber 


on same lines. 


in у} 24 
Fuel omtser.—One to be provided capable of dealing with 
14,000 Ibs. of feed water per hour. | 
Feed Water Heater.—To bs capable of heating 20,000 lbs. of water 


per hour to the maximum temperature with the available quantity 


of exhaust steam. 
Water Cooling T'ower.—Oae to be supplied eom with all 
accessories, of the Barnard-Wheeler type, capable of dealing with 


rice To Sof lateat design for traction work, arranged 
wite — or wos 
3 dynamos and seven feeders, with suitable provision for span 
and measuring panali: Я 

Pipes.—To suit general arrangement of plant shown on plan issued 
with specification. | 

Date of Completion.—For each section to be named in tender. 

Penalty for Completion.— £10 per day. 

What Tendered Price Includes.—Bupply of plant f.o.b. British 
port shipping freight to Darban (Natal), insurance, landing charges, 

ustoms dues (when necessary), delivery on site of works, erection 
огу maa for period of three months from date of com- 
pletion. 

Terms of Payment.—80 per cent. on of goods fab. 
British port; 10 per cent. during aer gpa monthly 
certificates; 10 per cent. at end of three months’ period of main- 


HH о саас mm асу кокан UNDIS MIO 


Contractor's Representative.—Oontractor to maintain in Оша, 
during whole period of erection and maintenance, a fully competent 


engineer. 
Stipulations as to Wages Patd to Workmen.—None. 
Arbitration Clause. —None—see notes below. А 
Date for Receipt оў Tenders.—In Lon July 20th, 1900; ia 
Durban, August 13th, 1900. | 


This tender is an earnest of what шау be ex when 
affairs in South Africa have once more assumed their normal 
aspect, and there is little doubt but that the competition 
for the present contract will be very keen on this aocount. 
The specification has been "rk jointly by the borough 
engineer, Mr. J. Fletcher, A. M. I. C. E., and Mr. J. Roberts, 
A. I. E. E,, and the work haa been done in a very creditable 
manner. Prices are to. be given in very great detail, and in 
ht, delivery, and customs aad 
erection charges are to be allocated to every item, a very 
large amount of labour is involved in the preparation of the 
tender. ICY2TON 
The contract includes the whole of the work necessary fa 
the equipment of the lines, with the exception of the feed 


cables, buildings, foundations for all plant and permanent 
way construction. A 5-ton hand travelling crane will also 
be erected by the Oorporation, of which the contractor may 
have free use at his own risk. 

The plant required is roughly scheduled in the above 


summary ; ав tests, the specification is a little 
ambiguous. A “ representative engineer" will be appointed 
by the Corporation to act on their behalf in England, and 


before obtaining payments the apeo engineer’s ” 
: certificate as mentioned below must be obtained. 


No special 


steam consumption tests are, however, specified to take place 


before delivery, and tenderers will do well to stipulate that 


* the testa to determine whether at the percentage loads 
. specified the steam consumption per I H.P.-hour falfils the 
: guarantee sent in with the tender shall be made at the 


expense of the Corporation during the three months’ period 


of maintenance. 


Both the steam consumption per 1.H.P.-hour and the com- 


` mercial efficiency of the dynamo must be guaranteed, but no 


stipulations are made as to the mechanical efficiency of the 


: engine ; this prevents any covering steam consumption figure 
_ per kilowatt-hour being demanded, and will to a large extent 
` nullify the value of any series of expensive tests. 


— 7 


In sending in a tender a great number of risks have to be 
rovided for. Clause 4 of the general conditions which 


: deals with this question states 


The tender, which is to be made in detail as set forth in the bill of 
quantities, must include the cost of material, shipping, freight, insur- 


. ance, customs, and landing charges, delivery on the site of works, 


erection, and 


necessary for comp'eting and upholding the 


every expense 
. whole of the works herein specified respectively for three calendar months 


г WS +. 


` after the completion of the works ; ex 
work 


unskilled labour and other 


any g 
signs of undue wear, subject to all the contingencies, 
referred to. 


. stipulations herein contained or 


* 


t; pou 


v 


LA 


The native labout which the Corporation will provide will 
ba of ‘the most unskilled character 


In view of the long distance of the site from England, it 


is im that the terms of payment should be clearly 
stated. These are as follows, which is a copy of Clause 22 
in the general conditions :— 

The contractor shall be entitled to receive payment to the extent 


of 80 per cent. on all materials when such materials shall have been 
delivered free on board at the nearest port, on presentation to the 
ts and 


The following clause re penalties for late completion is 
i ant; in our opinion the wording should be modified 
to make definite allowance for undue delays at sea, whether 
arising from accidents, stress of weather or detention of the 
ship in quarantine. 


tract by the date specified in his „ he shall pay to the corpora- 
tion the sam of 10 pounds sterling (£10) as liquidated damages for 
each the contract shall uncom- 


to these works, or other causes in the opinion of the engineers 
bs в control then the contractor shall complete 
the work within such extended time as the engineers shall 


, time as i consider 
to be reasonable, and shall from time to time in writing appoint, in 


. gubstitution of the time specified in the ten 


me р » F 
у contrac completing su е appointed, the con- 
Ardens allow the corporation such ls ox reduction 


employment of competent 
powers reserved to the 


direct means of a long delay in the completion work, 
and the serious penalties by the contractor, 


unless the engineers made due allowance for ару delays 


caused by sending new men out from this country. The 
clause read "Mr 

` Only competent forémen who have carried out similar work on 
other tramways shall be employed by the contractor's representative 
to superintend the execution of work. 

The engineers shall have full power to require the dismissal of any 
pinion of the engineers be'indompetent, negligent, or guilty of 
opinion e ^ m , negligent, or 
8 or incivility, and iha contrada EXT (alter песе) 
replace him or them with other men to the satisfaction of the engi- 
neers, and within a reasonable tims; or in default of so doing, the 
engineer shall have full power to appoint a Do pelea person or 
I to carry out their instructions, and deduot the cost of wages 

any monies due, or to become due, to the contractor. 
. The clause relating to variations in the value of the oon- 
tract is satisfactory ; the Corporation to “accept the 
full quantity of all material specified,” but reserve to them- 
selves the right to vary up to a total of 10 per cent. of the 
total contract sum, the value of the construction work on 


Bite. | 

The great defect of the specification is unquestionably the 
total absenoe of any provision for arbitration, and we strongly 
advise that no tender be submitted which does not distinctly 
a ge that in the final contract any matters of dispute 
which may arise during the progress of the contract between 
the contractor and the Corporation, shall be referred for 


decision to an arbitrator to be mutually upon between 
the two parties, or, failing agreement, to be appointed by an 


independent party, such as the President of either the 
Institution of Oivil Engineers or the Institution of Electrical 
Engineers, 


RETURN FEEDERS FOR ELEOTRIC . 
RAILWAYS. 


(Concluded from ров 999) ©, 


VII.— TRR BEGINNING AND THE END OF THE RAILS ARE 
NOT CONNECTED BY CABLES WITH THE POWER STATION. 
We shall now consider finally the case-in which neither 

the beginning nor the end of the rails is connected by cable 


to the power station. In this case the maximum potential 


difference at both ends of the rails is supposed to be the 
same as in the centre of a section between two cable con- 
nections. This result is obtained by dividing the line into 
an even number of equal parts, and connecting the cables at 
uneven division points. 


The total current between two connections is 2 z, and the 


rail resistance is 2 =, therefore the maximum potential 
drop between two connections is 
2 © °Ё 
"ELO eee 
А = 8 271 


or, since the number of cables m is half the number of the 
division points r 


RR _ ов 
2m? 8m" 

The maximum potential drop is therefore the same as 
when both the end and the beginning of the line is con- 
nected to the power station, the number of cables being the 
game. 


= 
bo 
co 
қ 
2 
D 
-y 


Fic. 9. 


The current fiowing in each cable has the value 2 5, the 
lengths of single cables, in terms of L the length of the 
line, are 


. . . CTD 


L 8L 5L 
T r 


r r 
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The total cross-section is obtained from the equation: 
1 20 L 


== ecoom— о — . — Nus —1 LI 
8-5 +8: + dE e +(r—1)] 
— 1 .20L IV. 
pe 5 (1+7 1) =» 
_ CL 
2 K A 


The total cross-section, as in the first case, is therefore 
independent of the number of cables; it is a constant quan- 
tity, and has the same value as in the first case. 

In order to determine the sections of single cables, substi- 
tute for r its value in terms of m, remembering that r = 2 m. 


81 + 82 + ооо о = sek 17 {1+8+5+....(2m—l)}, 


= 552 11 L 8 T1 64 . (т 1). 


The section of any cable can thus be found by dividing s 
by m, and multiplying by the corresponding uneven number 
in the series 1 to (2 m — 1). 

If we take numbers assumed in previous examples, and the 
number of cables m = 5, 


510 x 18,000 

т? 2K An? 2 60 30 °25? 
then the cross-sections of the five cables are 108, 324, 540, 
756 and 972 mm?. The lengths of the cables are 1,800, 
5,400, 9,000, 12,000 and 16,200 m. If one of the cables is 
disconnected, it is only n to add its section to the 
two nearest cables, in proportion to their lengths. If, for 
example, the third cable is disconnected, the cross-section of 
the second cable becomes 


" 540 se " 
Hee Iro x 5'4 = 486 mm’, 

= 540 " 2 
. = 756 5 12 6 Х 126 = 1,184 шп, 

The volume of copper is given by the expression, 

_ 1 20 r 3 3 — 12 
е + 5 +....¢+ (r 1). 
which simplified gives 

| c 1? | _ 1 
9KA n 


Replacing r by its value in terms of m. 


o La fi — 1 | 
8 K A 4 т? 


It is evident that this expression has a maximum value, 
for m = œ, i.s., for an infinite number of cables; this 
value agrees with that obtained for an infinite number of 
cables in the other cases discussed. The expression has a 
practical minimum value, for m = 1; s.e, for one return 
cable connected to the middle of the line. The volume, in 
this case, taking our previous data, amounts to 24,800 den.. 
This is exactly half of the volume required when a single 
cable is connected to the end of the line. In both cases the 
oe potential in the rails is the same, namely 12°15 
^ volts, 


VIII.—FriNAL, CONSIDERATIONS. 


Throwing all the expressions for the volume of copper, in 
the three cases considered, into the same form (m beng the 
number of cables) we get :— 


1. When the line is coanected at the beginning and the 
end to the power station, 


_ on 1 
me Seat! + yer} 
2. When the line is connected at the beginning to the 
power station, 
c L? f | 1 | 
уу = 1 — — 
SKA (2m + 1)? 
8. When the line is connected neither at the beginning 
nor the end to the power station, 


с L? 1 
Vg SS AA 1 — 
4 1 K 4 iu 
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For an infinite number of cables, $6, m = 2, all three 

c L 
3KA' 

If m is a finite number, the third expression gives the 
smallest value of v, which for the case m = 1 is 50 per cent. 
of the volume for the first arrangement. The volume fc 
the second arrangement is about 19 per cent. greater than 
that for the third. = 

The table given below contains the volumes for all three 
arrangements with different values of m, $e, for variom 
numbers of connected return cables, The maximum potential 
drop, A, between two cables is also given, and it is easy to 
вее, that with an equal number of cables, the potential d-op 
with the second arrangement is least. 


values ate equal, namely, у = 


Return cables are connected 


At the beginning | Neither ва the n. 
only. 


Num- nd | 
ber of Atthe beginning and | 
end. 


cables the nir g nor the 

NM. ae 

| | 
A) s | wh | a js, moh iA т 

MORE m bae m блы 

o %% „„ 4% . „ 46% 
1 1215 2,700 48,600 5-40 | 2,400 28 800 12 15 2.700 24,300 
2 303 2,700 36450 1:94 2,592 31,104 3 03 9.700 30,350 
3 135 2,700 84,200 0:99 2,645 31,740 135 2,700 31,500 
4 ' 076:2,700 33,413; 060 2,667 32,004! O76 | 2,700 31594 
6 0.88 2,700 82.850 029 2.679 32.132 0 33 2.700 32,076 
10 012 27с0. 32,562 011,2,004 32.220 012 2.700 32,319 
co 00 2700 32.400. 00 2,700 ' 32.400 | 00 .92,700 32400 


The greater the number of return cables, the less the 
differences in copper volume and potential drop. For small 
potential drop, the second arrangement is the best; it i: 
advisable in this case that the connecting points of the cables 
should be distributed as uniformly as possible. 

Since graphic constructions are better appreciated by 
engineers than tables, however carefully prepared, the 
app2nded diagram (fig. 10), is given, in which curves are 


Fra. 10. 


drawn for the three arrangements; the absciseze representing 
the number of return cables connected to the line, and tèt 
ordinates the corresponding copper volumes. 

Curve 1. gives the copper volume when the beginning ad 
the end of the line are connected to the power statin. 


| 
| 


— 
Cy. 
Wal. 48. No. 1178, Јони 22, 1900.] 
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Curve ЇЇ. when the beginning only is connected, and 
Curve III. when neither the end nor the beginning is 
connected to the power station. 
T be copper volume in Case I. is made up of that of the 
. end cable, and that of the intermediate cables; and in order 
. toshow the influence of the end cable on the total volume, 
its volume is реа by the curve I., while that of the 
intermediate cables is represented by the curve Jm. The 
sum of the ordinates of these two curves is for any given 
absoissg equal to the corresponding ordinate of Carve I. 
From the diagram it is evident that the copper volume in 
cases II. and III. is already almost equal with the three 
cables. It must not be forgotten, however, that the maxi- 
mum potential drop in the rails is greater in case III. in the 
ratio 1:85 to 99. 

With six cables, the copper volume in all three cases is 
nearly equal. (The dotted parta of the curves in IT. and 
IIT. have no practical value since we cannot have fewer than 
one cable.) 

If at the end of the line a double potential difference is 
allowed, the end cable being removed, then J,, would 
represent the copper volume, and it would in this respect be 
the best arrangement. 

It should: be noted that high insulation is not required for 
these return feeders, and that in the case of straight lines of 
railway all the cables can be laid in one conduit; both of 
which circumstances will tend to reduce the cost of the 
cables to the cost of the copper. 


TESLA ON ENERGY. 


Br T. H. MURAS. 


IN the Century Magazine for June there appears an article 
of 86 pages by Nikola Tesla on “ The Problem of Increasing 
Human Energy, with оа Reference to the Harnessing of 
the Sun’s Energy.” Human energy here means the total 
power available to humanity. Increase of it is to be 
obtained in the first place by adding to and improving the 
condition of humanity, and for this purpose the author 
emphasises the necessity of increasing the productivity of the 
soil. He states: “the key for the solution of the all- 
important food problem” to be the cheap production of 
compounds of nitrogen to replace that withdrawn from the 
soil by orops, and pro to produce such compounds by 
the use of electric discharges of high frequency in air, and, 
in fact, to develop Cavendish's experiment on the production 
of nitric acid into a manufacture. The necessary electrical 
energy is to be obtained from waterfalls. In this proposal 
the author appears to suffer from the incomplete knowledge 
with which a scientific man is sometimes unconsciously 
afflicted when he looks over the paling surrounding the little 
scientific plot that he has laboriously cultivated. Mr. 
Tesla does not mention, and apparently is unaware of the 
fact, that any necessary amount of nitrogen can be fixed” 
in the soil by the prosaic agricultural method of growing 
leguminous plants, such as clover, as one of the crops in a 
rotation, these co-operating with special bacteria, which fix 
and supply nitrogen to their roots by means of energy 
derived in carbon compounds from the plants. In this prac- 
tically simple process the energy used is obtained by the 
plant directly from the sun’s radiation, and to anyone whose 
. vision is not absolutely bounded by the walls of a laboratory, 
the proposed ко of nitrogen compounds by the 
waterfall and electric method must appear a very crude sub- 
stitute. It is true ч agricultural ербтр аге ое 
in various ways, and especially as regards the proportion о 
the sun’s available power ntilveed ; but this ap compara- 
tively unimportant, in view of the almost unlimi карру 
of such power. It would appear to а commonplace individual 
that patient work in the scientific study of such bacteria and 
crops, with a view to their more efficient working, with the 
help of artificial selection or otherwise, is a far more pro- 
mising “key for the solution of the all-important food 
problem ” than any new method at present in prospect for 
obtaining human energy from the eun’s radiation or other- 
wise. 


In the second place, Tesla proposes to substitute mechanical 
automata, more or less controlled by high frequency electro- 
magnetic radiations, for human beings in warfare. Judging 
from recent events, the supply of “ human energy” for this 
purpose does not appear to be limited, in this conntry at 
any rate; the real demand appears to be for an outlet for 
existing energy, and warfare in South Africa is preferred to 
office work in England. 

he remainder of the article contains a number of sug- 
gestions as to obtaining energy for mechanical and chemical 
purposes directly from sunlight, and from the heat of the 
earth and atmosphere; and ite transmission by high fre- 
quency electric currents through the upper part of the atmo- 
sphere. The article does not contain one exact measurement 
or statement of an attained result, but it is accompanied by 
photographs of remarkable electric discharges, extending to 
100 feet long, in the air. These are apparently obtained by 
high етеш currents in large inductive circuits, tuned by 
means of condensers to rates from 50,000 to 180,000 ~ per 
second, the pressure obtained being about 12 million 
volts! No indication is given as to how these 
figures are arrived at, but Mr. Tesla is obviously not 
а believer in the hypothesis (based on experiments) that 
а pressure much exceeding 100,000 volts cannot exist 


between any two conductors at any distance apart in air, on 
account of discharge occurring in brush or ‘ iil га 
ve 


Electricians, and poe other people, woul 


grateful if a few pages of the article had been 
devoted to a precise acoount of these electrical experiments, 


ws танг) as his experiments have caused Mr. Tesla to state, 
relative to the work of Hertz, “I have long since ceased to 
look upon his results as being an experimental verification 
of the poetical conceptions of Maxwell.” As it is, the 
article is mainly of interest on acoount of the pretty and 


somewhat startling photographs. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS. 1900. 


: Compiled expressly for this journal by W. P. Тномрвон & Co. Electrical Patent 


Agents, 822, High Holborn, London, W.C., and a$ Liverpool, Manchester 
and Birmingham, to whom ail inquiries ahould be addressed. 


10, 270. Improved low tension exploder or electric shot firing battery.“ 
G. Evans. Dated June 5th. 

10, 273. Improvements in controller regulators for electric motors." H. J. 
Happan. (The Garton Daniels Company, United States.) Dated June 6th. 
(Complete.) 


10,312. ''Improvements in and connected with wireless telegraphy.” C. E. 
WiLsoN. Dated June Sth. (Coinplete.) 

10,318. “Improvements in electric storage batteries and conducting plates 
therefor.” J. C. FELL. (S. L. Wiegand, United States.) Dated June 5th. 
(Complete.) 


10,319. ‘Improvements in electric storage batteries." J. C. FELL. (S. L. 
Wiegand, United States.) Dated June Sth. (Coinplete.) 

10,323. Improvements in telephone cables, and in apparatus for producing 
same." H. CassirER. Dated June Sth. (Coinplete.) 

10,326. Imp rovements in or relating to electrical stop-gear for steam and 
other engines or machinery." Dated June 5th. 

10,348. ''Electro-magnet machine.” J. V. D. PLOEG. 
(Coinplete.) 

10,357. *''Improvements in and relatin 
and other purposes." J. J. HYNES an 
(Complete.) 

10,361. “Ап improved flexible electrical conductor from any point of which a 
current may be taken." J. A. HALFoRD. Dated June 6th. 

10,362. ''Improvements in caps for glow lamps.” J. A. HALrORD. Dated 
June 6th. е 

10,363. ‘Improvements in electric contacts." J. A. HALFORD. Dated June 
6th. 

10,375. “Improvements in the construction of plates for accumulators or 
secondary batteries discharging heavy currents." J. GanassIno. Dated June 
6th. 

10,423. ‘Improvements relating to electric ignition devices for internal com- 
bustion or explosion engines." 3. F. Ерок and F. WiLLs. Dated June "th. 

10,126. ‘Electric safety appliances for lifts." F. GARSIDE, W. CARTER, and 
THe HYDRAULIC ENGINEERING COMPANY, LIMITED. Dated June 7th. 

10,437. “Improvements in or relating to electrodes for batteries." A. 
MACKENZIE. Dated June "th. 

10,444. “Improvements in or connected with electric incandescent lamps of 
the refractory conductor type." G. ParRovILLEAUC. Dated June 7th. (Com- 
plete.) 

10,451. “А containing box for electrical resistance material." A. Н. Mayss. 
Dated June fth. | 

10,460. Improvements in or connected with electric cars." 
Dated June Sth. 

10,476. An improved adjustable electric igniter or spark producer." A. 
BuavN and THE ERSTE OSTERREICHISCHE  MoronFAHRZEUGE-FABRIK. Dated 
June Sth. (Complete.) 

10,498. ‘Improvements in switehes." W. R. Ripines and VENITTSs, LIMITED. 
Dated June 8th. 


Dated June 6th. 


to electrical apparatus for surgical 
P. M. RANDALL. Dated June 6th. 


A. RIED. 
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10,502. “ Improvements in telephone systems." G. Ritter. Dated June 


8th. (Complete.) 

10,509. “ Improvements in electrical switches." N. N. HAldt and_B. SHORE. 
Dated June 8th. 

10,511. Improvements in the manufacture of, negative or spongy lead plates 
or elements for secondary batteries or electrical accumulators.” THE ELrc- 
TRICAL Powrn STORAGE Company, Limirep, H. W. BuTLEB, and J. Н. May. 

ated June Rth. 

10,512, ** Improvements in and connected with electric wall plugs." H. OPEN- 
REIMER, (Aktiengesellschaft Mix & Genest, Germany.) Dated June 9th. 

10,543. Arrangement for limiting the length of the fuse of electric cut-outs.” 
H. OPPENHEIMER, (Aktiengesellschaft Mix & Genest, Germany.) Dated June 


10,544. “Improvements in and {connected with quick-break switches.“ 
Н. OPPENHEIMER. (Aktiengesalischaft Mix & Genest, Germany.) Dated 
June 9th. 


10,545. “Improvements in and connected with switches or keys for electric 
lampholders." H. OPPENHEIMER. (Aktiengesellschaft Mix & Genest, 
Germany.) Dated June 9th. 

10,550. “Improvements relating to ammeters.“ W. E. Evans. (Gans and 
Goldschmidt, Germany.) Dated June gth. 

10,579. Improvements in and relating to electrically- controlled apparatus 
for shifting and locking railway points." SikMENS Bros. & Co., LIMITED. 
(Siemens & Halske, Actiengesellschaft, Germany.) Dated June 9th. (Complete.) 

10,550. "*'Improvements in electric furnaces of great power." O. IMRAY. 
(F. Morani, Italy.) Dated June 9th. 

10,587, ‘Improvements in feeding and regulating mechanism for electric arc 
lamps.“ W. H. ARUNDEL, Dated June 9th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained o! Messrs., W. P. THOMPSON 
and Co., 823, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


14,300. ''improvements in or connected with electric measuring Instruments.” 
А. B. Blackburn and W. T. Spence. Dated June 29th, 1898. Relates to a permanent or 
electro-magnet carrying three pole-pieces the outer two of which are together 
equal in section to the middle one from which they are separated by thin 

aces, in which the magnetic fields are uniform along about 90° of the pole- 
pieces. The middle pole-piece is enclosed by a movable coil which is carried by 
arms on an ivory or like hub provided with hard steel end pins and with a 
eopper counterweight. The pins turn in jewelscarried on non-magnetic bridges 
screwed to the pole-pieces. The pins are connected by flat spiral springs to 
fixed arms through which the coil is electrically connected, and by which its 
movement is controlled. The springs may act together or in opposition, being 
in the latter case made with different strengths or temperature expansion co- 
efficierts in order to compensate for resistance variations. The magnet pole- 
pieces may be made by turning rings which are afterwards cut in halves by slits 
parallel to & diameter. The free ends of the pole-pieces are notched to reduce 
magnetic leakage to the adj&cent ends of the magnet. 'The coil carries & 
pointer in front of a scale attached tothe pole-pieces. The magnet is fixed ina 
case having & magnetic front, back and periphery; the periphery is enclosed 
in & сепке copper or brass 5 The terminal and attachment screws 
are set in long nuts, which are insulated from and secured in the case by porce- 
lain collars and insulating cement. Specification No. 17,577, A. p. 1896, is 
referred to. 5 claims. 


14,902. “improvements in telephone cables.” L. T. B. Saunderson. Dated 
July 6th, 1898. Cables for telephonic communication are formed with one or. 
more pairs of insulated wires enolosed in a flexible metallic sheath. The sheath 
consists preferably of an overlapping spiral of metal foil, and an open spiral of 
wire laid over the same. The sheaths of each pair may be in contact, and 
are covered with a common protective coating. The sheaths are carthed in 
ections or at each end; 1 claim. 


14,058. "'improvements in electric motors and dynamo-eleotrio generators." 
F. Н. Varley. Dated July 7th, 1898. Relates mainly to the constricuon of con- 
inuous or alternating current electric motors, but the improvements are also 
applicable to еко The iron cores of the armature and field magnets are 
constructed of plates of soft permeable iron and, to reduce magnetic resistance, 
that part of the core between the winding and the pole surfaces is made as 
ahort as possible. Multipolar armatures are employed consisting of a series of 
double-poled electro-magnets attached to a driving hub. In one form of motor 
the field cores are each built up of plates of soft iron, bent at right angles, and 
overlapping in such a manner that the yokes on which the coils are wound 
contain twice as many plates as the poles. In a modification each of the two 
magnets has a single yoke instead of a pair. Another form of motor is provided 
with a multipolar field magnet and multipolar armature both of which are 
wound with coils arranged so as to be T to the plane of rotation. The 
armature coils may, however, be wound through slots in & pair of laminated 
discs connected together by & laminated yoke, in which case the windings are 
parallel to the axis of rotation. In some cases, especially in large motors, the 
tendency to sparking is prevented by winding each of the armature coils with 
two or more wires and connecting these to successive commutator sections, 
which are correspondingly increased in number. Масса 


14,083. “improved means of making connection with electric cables.” R. J. 

tton and W. T. Henley's Telegraph Works Company, Limited. Dated July 9th, 
1898. Couplings or connections for the ends of concentric. &c., cables with 
means for sealing the insulation. In one form an earthenware case has a 
small opening at one end for the bared inner conductor to which a connection 
is attached. The outer conductor is fitted with a connection and the casing is 
closed by a plug. The casing is filled with insulating material before the plug 
is screwed in. In the case of a triple cable two perforated plugs are provided, 
and with a single cable the plug is solid. lolaim. (No patent granted on this 
application.) 


118. "Protective device for Incandescent eleotrio lamps." R. Kas. Dated 
July 9th, 1898. Incandescent lamps for use in explosive atmospheres, by miners 
or others, are mounted so that pressure on globes enclosing them disconnects 
them electrically. The lamp is supported in a globe and in front of a reflector 
by three hooked wires. The wire is carried by the reflector, which is screwed 
on a ring fixed on a back plate. The globe is carried by rings loose on the 
ring so that they can be moved backward a small distance, against the pressure 
of four wire springs, which are carried by the ring and bear against parts of the 
ring. A cross bar on the ring extends through slots in the ring. Electric con- 
nection to the lamp is effected by a switch pivoted on a connecting plate and 
presscd towards a fixed contact by a wire spring. The switch is shown as held 
away from the contact by the interposition of a sliding stop which is pressed 
upward by a spring. The lamp is put in circuit by pulling down the stop which 
then releases the switch, but, 1f the globe is pressed backward, the cross bar 
opens the switch, allowing the stop to be again interposed by its spring. Ina 
modification, the sliding stop is not accessible from outside the globe, so that it 
cannot be withdrawn after the switch has once been opened; a separate sliding 
switch is also provided. 4 clalms. 


16,140. "Improvements in electric arc lamps. Н. Н. Lake. (Straisunder Bogen- 
lampsnfabrik Gesellschaft mit Besobrankter Haftang.) Dated July 9th, 1898. A 
clockwork feed is controlled by a shunt and series coils acting independently, 
so that feeding takes place only when the current is below normal, and the 


pressure above normal, simultaneously. The arc is struck by &nother serie: 
coil which acts on а core carrying the upper carbon, and whicb, in t 
arrangement described, is hung by a chain connected with the gearing and А 
counterweight. The gearing drives an air fan. The shunt coil has a fixed ex 
and acts оп an armature which is held by a spring so that an arm of it engage 
в star wheel on the fan лае unless the pressure is above normal, The sens 
coil acts on a horizontal lever in opposition to a spring, which holds an arm < 
s lever below and clear of the air fan when the current is below normal. i 
aims. 


15,030. ‘improvements connected with collectors fer electric " KC 
Taylor and R. Gardner. Dated July 8th, 1-98. Relates to collectors ele 
railways and tramways with overhead conductors. The swivelling support is 
mounted on the trunnion on the base between two rows of ball bearings secure 
by the cap and screw. The springs which lift the pole are attached to booked 
arms on the hinged pole socket and to hooked ends of the T headed bolt, жых 
is adjustably sec on the support by lock nuts. A spring buffer is provided 
to check the pole if the trolley escapes from the conductor. 7 claims. 


16,040. “improvements la antomatio olrouit breakers. 

Houston y, Limited. (Е. M. Hewlett.) Dated July Sth, 1898. Relates to 
apparatus for cutting out any one of a number of dynamos running in parse 
should the electromotive force of the one be lowered a predetermined Зоог; 
below that of the others. The соге is wound with two coils, the former in serie: 
with the generator and the latter adapted to be connected in ahant with the 
mains. The movable armature carries contact fingers, the first striking а c 
tact when it falls away from the core, and the second a contact on ite retcra. 
Inclined guards prevent contact otherwise. 11 claims. 


that those on one disc 
sectors may be attach 
form in one or more layers, and is fixed by sorews in circular grooves oni in ths 
discs. Contact knobs are fixed on the outsides of the discs. Otberwise sheat 
metal sectors may be supported in a mould shaped to form a disc with projecting 
cylinders in one piece of plastio rubber which is afterwards vulcanised. 8 clams. 


16,101. *'improvements in means or apparatus for use in protecting iren and steal 
by producing magnetic exide thereupon.” А. 8. Bower. Dated July 11th, 181 Ia 
costing iron and steel with magnetic oxide, an injector or other like apparar:: 
is employed to cause a circulation of the gases во as to reduce the consumpti” 
of “live” steam. Air or other gases may also be introduced, as desired, rz 
the circulation for removing rust, heating the pipes, &c. The circulating gar: 
are perfectly superheated, either by passing through tubes, or t masse 
of brickwork heated on the regenerative principle. For cooling costed 
articles, the gases may be cooled during the circulation. The fireplace is deep 
and serves as а gas producer, and the gases are burnt in a chamber im whick 
are arranged the pipes for superheating the steam, &c. The iron articles are 
placed in the chamber. The gases are caused to circulate by а steam jet, wh:cb 
ide them from the chamber through the perforations and slits in the pipe. 

claims. 


16,208. “Improvements in electrio heaters.” E. E. Geld. Dated Joly Lth. 
1898. Owing to the intricate complications of resistances, contacts, &c., thi- 
invention does not allow of abridgment. 21 claims. 


16,346. “‘improvements п batteries or electric acowmataters.” d. d. 

. Dated mr 12th, 1898. The grid is in two parts or is made of cne 

piece of material doubled on itself, and is provided with a number of inturned 
pieces struck up from the grid itself and serving to hold the active material iz 


place. 1 claim. 


15,348. ''improvements in phonographe or graphoghones.” M. V. Gree. 
Dated July 18th, 1898. Consists of coin-freed phonographic apparatus driven b; 
an electric motor. 8 claims. | , 


15,949. ''improvements in and ге i : 
E. Franke. Dated July 12th, 1898. lates to a mould for casting тыц med: 
up of thin plates or ribs with a solid core. One half of the mould is fixed oa the 

edestal, while the other half can be moved to and fro by а rack and pinion. Th: 

aces of the mould are formed of two series of plates, one series having riga 
edges, and the other having straight edges, which coincide with the bottoms ef 
the notches. The notched plates are fixed to the fixed frame, but the plates are 
all connected to a movable frame which can be moved to and fro by eccentric 
turned by an external handle to which they are connected by toothed 

The object of this movement of the plates is to eject the castings from the 
The mould is also fitted with horizontal ribs to receive which there аге slot = 
the movable plates. A hand mould is described in which the movable plates 
пе wr pn by inclined planes brought into action by knocking their projectirg 
ends. 6 claims. 


16,430. % ed diaphragm for electrolytic apparatus.” W. P. Thompecs. 
(E. Longguth.) Dated July 18th, 18%. Relates todiaphrams which are cas an! - 
water tight, are not attacked by the electrolyte or the роо produced in ғ 
operation, and offer little resistance to the pas of the current. They sre 
formed of a network or grating of iron, nickel, cobalt, copper or other suitah!- 
metal, the network being entirely filled up with an amaigam of copper, iesi, 
silver or other suitable metal, the mercury being always in excess The 
amalgam is applied in a warm pasty state, and hardens on cooling. An er 
planation of the reactions which take place is given when electrolysim 
potassium-chloride solution to obtain chlorine and caustic potash. 2 claims 


15,443. “im ments in electrical switches." V Limited, asd L d 
Steele. Dated July 14th, 1598. A shutter or screen is moved between the cor- 
tacts to break the arc. In one arrangement a pair of fixed contact ыт 
arranged behind or on the back of an insulating plate having two slots throag* 
which the moving contacts pass. A sliding shutter is connected the link 
with the switch arm, and closes the slots when the switch is off. hande, 
which is spring controlled, is fitted with an adjustable stop. The switch msi 
have a hinged back for obtaining access to the parts. In modified arrange 
ments, a pair of shutters is employed and the shutter or shutters may te 
arranged to rotate. Instead of connecting the shutters directly to the swittd 
arm, they may be operated by weights or springs, which are released by ibe 
arm. The switch may have locking mechanism for holding it in either po 
tion. 6 claims. 


16,400. “improvements ia or rela to electrical time switohes.” Т. 8 
Browne and F. L. Martineas. Dated July 14th, 1898. Relates to time switche. 
The switch arm is moved to make or break contact by means of two cam? 
mounted on an axle driven by suitable clock or other mechanism throogb : 
wheel. The cams are mounted on sleeves and are adjusted by wheel: fitted 
with pointers, the times being shown on a dial. A spring or other mei 
secures a quick break. 8 claims, 


15,500. “Improvements in electric blooks." H. Whidbeurne asd А. E. J. 01. 
Dated July 15th, 1898. Relates to electric clocks. A current is sent frm è 
master clock every time an arm which turns with the escape wheel and бегл 
two pins, catches the lower bent end of a contact key which is pivoted on v* 
escapement anchor. This occurs and acts on terminals during the 1 g. ane 
the movement of the anchor to give the escape disengages the contact kes [ct 
the revolving arm. The contact key may be placed further from the archæ 


arbor. 4 claims. 

18,573. An improved process for the manufacture of metal paper hy гние 
metallurgy.” J. Landaner, Dated July 15th, 1898. То make metal paper. 3 
cathode is formed of a plate of brass or alpacca (silvered German silver: esre- 
fully polisbed and freed from grease on each side, The plate is well rinsed ani 
hung in a bath consisting of a dilute solution of sulphantimoniate. Aft! 
coating of antimony has been deposited the pee is transferred to а coppe 
bath, and a coating of copper deposited. It is then removed and dried she 
which a covering of paper, cardboard, linen or the like is glued or cemented X: 
Finally the edges are filed and the metallic coatings and their backing stripp= 
off. According to the length of time the antimony was depositing so t 
finished surface will show the colour of antimony or that of the highly politai 
copper beneath. 1 claim. | 
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ELECTRICAL REVIEW. 


No. 1,179. 


ALUMINIUM FOR ELECTRICAL CON- 
DUCTORS. 


RECENTLY attention has frequently been drawn to the 
fact that the high price of copper opens a field of usefulness 
for aluminium in electrical construction. For two or three 
years past this metal has been increasingly used for electrical 
conductors, and owing to the improvements which have been 
made in its manufacture, the physical and mechanical 
properties of aluminium are such as to compare favourably 
with those of copper, while the much smaller specific gravity 
of aluminium, as compared with copper, gives the former 
metal a very decided advantage in several directions. The 
disadvantage—from an electrical point of view—in the use 
of aluminium is its comparatively low conductivity, which 


is from 54 to 63, as compared with copper 96—99. The 


specific gravity of aluminium is 2:68, as compared with 
copper 8:98, copper being thus 8:38 times ag heavy. There- 
fore, for conducting a given chrrent with a given loss in 
volts the relative weights of a copper and an aluminium 
conductor would be as one of copper to 


1 975 А TE 
1 x Sai x 585 0°5 of aluminium, 


i. s., a saving of 50 per cent. in weight is effected by the use of 
aluminium conductors as compared with copper from the 
point of view of equal conductance. Althongh the tensile 
strength of copper wire may be taken as about 15 per cent. 
higher than that of aluminium wire for overhead conductors, 
the advantage still lies with aluminium, owing to its lightness, 
but the distance between the polessupporting the overhead wire 
cannot be increased in the proportion that would be suggested 
by a consideration of the tensile strength and the specific 
gravity alone, as the increased bulk of the aluminium wire 
for a given conductance renders the line more sensitive to 
wind pressure and snow. 

On the whole, however, the experience that has been gained 
of the use of aluminium in electrical construction has been 


such that it may fairly be said that for electrical con- 


ductors it has passed the experimental stage, a fact that 
would appear to be appreciated by the Pittsburg Reduction 
Company, who have recently installed some special plant for 
supplying the market with this metal. This company has 
erected four new 10-pole Westinghouse direct current gene- 
rators, each giving 2,500 amperes at 300 volts, and driven by 
turbines. Besides these there are six other Westinghouse 
generators, each of about the same capacity as the above— 
namely, about 1,000 н.р. To cope with the power required 
by the Pittsburg Reduction Company, the Niagara Falls 
Hydraulic Power and Manufacturing Company is putting 
in two new turbines. Such preparations are in themselves 
sufficient indications of what is expected of aluminium. 16 
should not be overlooked, in this connection, that the British 
Aluminium Oompany at Foyers has not been idle, and is 
extending its works to cops with the demand for its products. 
D 
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A few figures relating to aluminium conductors will be of 


interest, and the following details are taken from a paper 


by Mr. Frank O. Perkins which appeared in a recent issue 
of the Western Electrician, He instanoes the following uses 
of aluminium :—On the interurban line between Kansas 
City and Leavenworth, the aluminium cables have a 
sectional area of 850,000 ciroular mils, and about 100 miles 
of these cables have been installed. › 

The Standard Electric Oompany, of Oalifornia, has an 
aluminium line 43} miles long, which transmits 1,000 Kw. 
at a loss of 8 per cent.; polyphase currente аге used. The 
line weighs 419°4 lbs. per mile, the resistance of the entire 
line is 92 ohms, and the pressure is 25,000 volte. 

The North-Western Elevated Railway, of Ohicago, has 
installed aluminium feeders to the extent of over 150,000 Iba. 
in weight, three sizes being used, of 785,000, 1,000,000, and 
1,800,000 circular mils sectional area respectively. The 
Hartford City Eleotrio Light Company has recently installed 
a three-phase line for transmitting over 2,000 H P. to a dis- 
tance of 11 miles, and for this aluminium cables of a sectional 
area of 842,000 circular mils are used, over 80 tons weight of 
aluminium being required. The cable has an ohmic resist- 
ance of 0:05 ohm per 1,000 feet at 75° F., and a conduc- 
tivity of 60. The comparative conductivity with respect to 
copper is guaranteed to be as 100 to 161°7, and the tensile 
strength not leas than 27,700 lbs. per square inch, with a 
limit of elasticity at 18,000 Ibs. per square inch. The cable 
is carried overhead, the supporte being 100 feet apart. 

The question of price is naturally a very important one, 
but the actual price at which a pound of aluminium can be 
bought is not the final figure which the electrical engineer 
has to consider. The cost of an aluminium conductor must 
be worked out on the basis of cost per given amount of 
energy transmitted with a given loss, Thus copper at £90 a 
‘ton, or 10d. а pound, would be equivalent, roughly, to 
aluminium at 20d. pound, since the weight of aluminium 
for the same conductance, as worked out at the beginning of 
this article, is about 50 per cent. that of copper. Then from 
the point of view of efficiency for overhead cables, regard 
must be had to the increase of bulk for a given conductance, 
as compared with copper, and its influence upon the per- 
missible length of span for an equal factor of safety. 

The tensile strength of aluminium is considerably increased 
by alloying it with a small percentage of foreign metal, but, 
unfortanately, the electrical conductivity is thereby much 
reduced. Thus, with 1 per cent. alloy, the tensile strength 
of aluminium is increased from 89,000 Ibs. per square inch 
to about 45,000 Iba. per square inch, or with 2 per cent. alloy, to 
about 55,000 Iba. per square inch, but the conductivity will 
be reduced from 63 (Matthiessen’s standard) in oommercially 
pure aluminium to 58 when 1 per cent. alloy is added, and 
to 54 when 2 per cent. alloy is added. The question of oon- 
ductivity and tensile strength is one which can only be 
properly dealt with after a comprehensive study of the con- 
ditions under which the line has to work. On broad prin- 
ciples a low tensile strength and relatively high conductivity 
would be requisite for overhead transmission work, and a 
high tensile strength and comparatively low conductivity 
would be advisable for telephone and telegraph and other 
small wires. 

The facta that aluminium is not acted upon by dry air, and 
that moist air only causes the formation of a harmless salt, 


On the 


namely, the oxide of aluminium, which forms an impr. 
trable coating on the metal, are points of distinct im. 
portance. 

The use of aluminium conductors for transmitting alte. 
nate current probably presents some advantages in comparina 
with copper. The self-induction in an aluminium circuit i 
stated to be leas than that in a copper circuit, the wires in eed 
case being the same distance apart, so that the drop in vol 
age in the aluminium circuit will be smaller. 

It is acknowledged that an alternating current does no 
flow uniformly in a conductor, and that the current density 
is greater near the surface. The increase in wires of ls 
than J ог $ inch diameter is во slight as to be negligible 
and may be taken to be the same in copper and aluminium 
conductors. 

The heating effect for a given conductance will be smaller 
in the aluminium wire, since the wire with the smaller mr- 
face will heat more for the same C?R effeot. Here amis, 
although the difference is slight, it is in favour of aluminium. 

On the soore of initial coat there is little to choose betwee 
the two metals, and where it is possible to use overhead wim, 
the advisability of employing aluminium is certainly wat 
consideration. 


County Court Jurisdiction with regard to Tek- 
phones.—The case of the National Telephone Company v, 
the Tunbridge Wells Corporation, which was reported in ot 
issue of last week, affords an illustration of the arbitrary por 
which our present system of statute law confers upon th 
local authority in matters electrical. It seems that the Oor- 
poration of Tunbridge Wells refused to allow the Nstiomi 
Telephone Company to lay their lines in the town. The 
compan ы сура to the County Court Judge, who, кош} 
ing to the decision iu the above case, has no jurisdiction to 
deal with the matter. This extraordinary anomaly coma 
about in the following way :—By the Telegraph Act, 1863, 
k up any street or road ini 
e consent of the kal 


power to send telegrams (and 


Act, 1892, the Postmaster-General is empowered to gram 
licenses to a company, but subject to the consent of the loal 
authority to the breaking up of the streets. Under the 
oircumstanoes, the National Telephone Company, who ю 
to break up streets in Tunbridge Wells, claimed a right to 
appeal to the County Court Judge from a refusal of the Cor 
ration to allow them to do во. Mr. Justice Grantham asi 
г. Justioe Channell have refused to allow such an appel 
passing of the Act of 1892,” said Mr. Joss 
Grantham, the Crown delegated to pri cot papi 
powers which up to that time it had retained in 1s от 
hands; accordingly it has given to the highway authorities 
greater powers of consenting to or for 
alterations in their streets than they formerly . 
In view of this decision, the of which we have » 
reason to doubt, it is a & that the local authorities ai 
always place an obstacle in the way of the National Tee 
phone Ооотазу in their endeavours to provide a ut 


‘means of communication. Small wonder is it that, hampered 


with restrictions of this kind, the company is harshly spots 
of. The true significance of this case becomes 

to nm 5 quete el 
selves d to me proprietors of a system teiephoni 
не оа асно within their district. 
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BROWN, BOVERI & 00.8 EXHIBIT AT THE 
PARIS EXHIBITION. 


PROBABLY the most extensive electrical exhibit of any one 

firm is that sent by Messrs. Brown, Boveri & Co. 

The principal item is a three-phase 1, 500-K Ww. generator, 
giving 1,000 volts at 42°6 cycles per second, direct coupled to 
a triple ро Sulzer engine running at 88 revolutions 
minute. This machine is shown in the diagrams below, and it 
will be noticed that the armature is carried by two spider 
frames, which, besides stiffening the whole structure, are carried 
on trunnion rings cast on the bearings, so that a concentric 
position of the ar- 
mature with respect 
to the field magnets 
is assured. The 
whole armature is 
also capable of 
being turned round 
by means of a bar- 
ring gear, so that 
every part is easily 
accessible for ex- 
‘amination and 
Cleaning. 

. This construction 
has been copied by 
other makers; in 
fact, generally 

: ing, Continen- 
tal practice of the 
,present day ap 
‘to follow very 

“closely what might 


Through the Swiss Locomotive and Engine Works, Win- 
lerthur, for Fourvière, close to Lyons. 

One continnons-current motor, 150 H.P., 500 volta, 680 
revolutions, for railway work. 

Two continuous-current motors, 25 H.P., 500 volts, 850 
revolutions, for railway work. 

Goldstein Pumping Plant, Frankfort. on- Main. 

One asynchronous single-phase motor for an output of 
135 R. P., 2,850 volts, 45°3 cycles, 670 revolutions, for direct 
connection to Sulzer centrifagal pump. 

Through Messrs. Bell ck Co., Kriens. 

One continuous current motor, type 0/1, 14 H.P., 220 volts, 
1,800 revolutions. 

One continuous 
current motor, type 
0/2, 4 H.P., 220 
volte, 1,880 revo- 
lutions. 

Three continuous 
current motors, 
type 0/3, 5—8 H. ., 
220 volta, 1,220 re- 
volutions. 

п. One continuous 
current motor, t 
0/5, 12 n.p, 440 
volta, 850 revolu- 
tions. 

Through Messrs. 
Escher-Wyss & Co., 

Zurich. 

: One continuous 
— current motor, t 

0/10, 48 H.P., 440 

, volts, 350—450 re- 


* be called the Brown volutions for direct 
school or system of Fio. 1. coupling to pump. 
For er- One continuous 


y 

ample, the use of cylindrical magnets with rectangular 
| рое, о жщ of bare copper оп ; 
| -wheels with double seta of arms, Бп which are 
"placed the pole-bolta; the armature conductors wound 
‘through tunnels in the core, which are lined with seamless 
x.insulating tubes, &c. | 
J. In the Russian section, Messrs. Brown, Boveri & Oo. 
have ap a 850-H.P. three-phase alternator, giving 190 
сё volts and 40 cycles per seoond when running at 92 revolu- 
tions per minute. This machine is direct connected to an 
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current dynamo, type 0/8, 24 H.P., 440 volta, 400—500 


‘revolutions for direct coupling to turbine. 


Through Ad. Saurer, Arbon. 

One three-phase motor, No. 3, 2 H. P., 190 volta, 50 cycles, 
1,500 revolutions. 

One three-phase motor, No. 8, 1 H.P., 190 volta, 50 cycles, 
1,500 revolutions. 

One three-phase motor, No. 1, 0°25 H.P., 190 volts, 50 
cycles, 1,500 revolutions. 

Through Compagnie Electro- Mécanique, Paris, for Rose Bros. 
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5engine by Messrs, Bromley Bros., of Moscow. The design is 
shown in fig. 1, and it will be seen that it is on the lines of 
Ме Niagara generator, that is to say, the poles are fixed 
,inside the over g rim of the fly-wheel. Inthis way 
2 Considerable те effort is obtained, whilst the magnetic 
Pull of the poles on the stationary armature is in opposition 
,10 centrifugal force. Messrs. J. J. Rieter & Оо. are exhi- 
biting а similar machine in the Swiss section. 

y Besides the above-mentioned machines, and a direot- 
, driven exciter for the (Sulzer engine) 1,500 Kw. i 
леге are many other machines scattered about the electricity 
` building, &o. The following is а complete list :— 


Sips View. 


One single-phase motor, No. 8, with wound rotating part 
and slip rings, 15 H. P., 110 volta, 42 oyclea, 840 revolutions. 


One single-phase motor, No. 7, 10 H.P., with wound rotating 


part and slip rings, 110 volta, 42 cycles, 840 revolutions. 
One single-phase motor, No. 6, 7 H.., with wound 
rotating part and slip rings, 110 volts, 42 cyoleg, 1,260 
revolutions. 
For Farcot. | 
One single-phase motor, No. 94, 25 H. P., with slip rings, 
110 volts, 40 cycles, 800 revolations. 
One single-phase motor, No. 5, 84 H. P., with short- 
circuited rotating part, 110 volts, 40 cyclea, 1,200 revolutions. 
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For Com 

One three-phase generator, type WA. 5/16, 10 H.P., with 
two bearings and direct coupled exciter, 200 volts, 40 cyoles, 
800 revolutions. 

One three-phase motor, No. 6, 10 H.P., with slip rings, 190 
volte, 40 cycles, 800 revolutions. 

One three-phase motor, No. 8, 1 H.., 190 volts, 40 cycles, 
1,200 revolutions. 

One three-phase transformer with oil insulation, output 
160 Kw., three-core type, transformation ratio 8,500 volts to 
120 volts. | 

One continuous current motor, 0/8, 25 н P., 440 volta, 450 
revolutions. » 

One continuous current motor, 0/4, 9 H.P., 440 volts, 1,000 
revolutions. | 

One single-phase motor, No. 6, 7 H.P., with slip rings, 190 
volta, 40 cycles, 1,200 revolutions. 

One single-phase motor, No. 3, 1 H. b., 190 volta, 40 oycler, 
1,200 revolutions. 

Two single-phase motors, No. 2, } R. p., 110 volts, 42 
cycles, 1.250 revolutions. 

For Trocadero (Pumping Plant for Cascade). 

One three-phase motor, No. 18, closed type, 110 H.P., 

2,000 volta, 50 cycles, 750 revolutions. 


pagnie Electro- Mécanique. 


A POWERFUL ELECTRIO PUMP. 


In a recent issue of the Scientific American Mr. Ohester 
Haile described the pumping station and filtering trench, 
&о., at Austin, Texas. 

It was found that to secure a lasting supply of water, 
the best course was by the filtration process, ei natural 
or artificial. The ойу decided to build another pumping 

lant in addition to the one already in use at the artificial 
am, 24 miles nearer the city, and on a large deposit of 
filtering sand beside the river. About two years ago this 
station was oom- : 
pleted, its dimen- 
sions being 50 by 
50 feet, and the 
pumping pit was so tn Vis 
situated hat the pov 
umps would never 
ift water over 15 
feet. The water. for 
this station was 
taken from filtering 
trenches by large 
reciprocating power 
pumps, driven by 
electric motors, 
power being trans- 
mitted from the 
main power рш 
Three filtering 

trenches are con- 
nected with the 
pumping station b 
600 feet of 24-inc 
cast-iron ii | 
pipe The first ^|  -- 
pump installed wass | 
&four million gallon 

Worthington du- 

plex pump. with 

lungers 194 inches 

in diameter and 24 inches stroke, making 26 revolutions per 
minute. 

This pomp is driven by a synchronous motor built by the 
General Electric Company, running 600 revolutions per 
minute. It has been in operation for about one year, and 
much experience was: ШАШЫ, in the installation of this set, 
to assist the superintendent in the design of another pump. 
It was found after a careful examination that 86 per cent. 


of the en delivered to the motor came out in the shape 
of water to the general system. 
The experience gained in the installation of the firat pump 


pointed strongly towards a triplex pump and a slower 
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A POWERFUL ELECTRIC PUMP. 
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running motor; and after several months of careful study 
and deliberate calculations, in November of last year » 


designed by N Patterson, and d- 
same made by Civil Engineer Obsrles R. Watta, and sa 
order was placed with Henry R. Worthington. 


po y been completed, and 
felivered by its makers to the city of Austin, at a cost c: 
$29,000. It is ran bya 800 Kw. synchronous motor making 
100 revolutions per minute. The advantages of the triple: 
pump are that it will maintain a more constant 
the mains, and be much easier on the motor. 


| 


10,000,000 gallons of water per day into the mains. 

A great deal can be said in favour of synchronous moton 
for work of this character, they being very effickeul, fring 
absolutely constant speed under all conditions, in 
an immense amount of abuse, their only failing ba lack . 
of starting effect, and this has been provided for by getting 


the motor up to and starting the bys wry 
large friction clu When once energined theg sa be | 


overloaded to the extent of 800 per cent. before dg 
out. | . 
By the construction of this new filtering plant, Austin wil 
secure 10,000,000 gallons of filtered water, which ока be 
lluted and become dangerous for drinking purpose; 1 
ger which existe in water drawn direct from the riven. 


ELEOTRIO OAB SYSTEM OF PARIS” 


THE city of Paris is provided with an electric cab servis. 
which, although at first in a more or less i stage, 
is now rapidly coming into successful operation. Thy; 


N in } Ы is 
>">) supported ons 
frame which reš: 
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| and 
placed longitndinally, thi de 
amar adopted to give more коп to the. mior ai 


mitting of an easy replacement. The motor drives tbe re 
wheels by means of chai gearing, the wheels being of = 
with solid rubber tyres. To steer the vehicle the fremd 
truck is turned by means of a hand wheel in front of d: 
motorman’s seat. To the springs of the cab are attached t 
wrought-iron arms supporting a bronze crown оров 


— — 


* Scientific American. 
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turns a similar crown attached tothe frame. A series of 
rollers is provided to diminish the friction between the two 
crowns ; the lower one carries a central pin upon which it 
turns. This orown is toothed around its periphery and 
engages with a pinion on the lower end of the vertical 
steering shaft. This shaft up throngh an iron 
colamn shown in the front of the cab, where it ends in a 
pinion, this being turned by an endless screw worked by 
the hand wheel. In this way the motorman steers the 


vehicle. 


One of the accompanying illustrations shows the general 


arrangement of the motor and back part of the cab. The motor 


nos | 
| EX 


$ 


| 
- 


Cas oN RaiSED TRACES; TROLLEY WITH FRESH ACCUMULATOR 
BENEATH. 


is of the Lundell-Johnson type ; it has fonr polee, and is series 
wound. It differs from the usual type of motor in having 
two commutators, one on either end of the armature, tliis 


latter having two series of windin The field coils are 
also divided into two separate circuits, thus permitting 


several different combinations of circuits to regulate the 
speed without changing the battery connections. The 
weight of the motor is about 96 kilogrammee, and it 
gives from 8} to 4 H.P., with a speed of 1,500 revolutions 
per minute, when the cab runs normally at 16 kilometres 


which a series of wires pass in front to the controller. The 
controller is placed under the driver's sest, where it is 
entirely enclosed. It consists of a small drum with rubbing 
contacts, of the usual type, placed horizontally. The shaft 
is provided with a pinion on the left-hand side, engaging 
with a toothed sector, the latter being coanected to a lever 
on the outside of the box and within easy reach of the hand. 
The different speeds are obtained by combining the field and 
armature circuits of the motor. The battery connections 
remain unchanged. The two electric brakes are also 
operated by the controller, and the cab has one cylinder 
brake as well as the ordinary brake shoes ; these are arranged 
to cut off the current when the brake-pedal is applied. 

The electrical plant necessary to charge the batteries con- 
sists of a boiler room and a dynamo room. It contains two 
engines of 250 н.р, each driving a dynamo оѓ the Alioth 


- ПР Мр аг J£ 7 TN. " 
FR 5 Cm да, тер y 
* р 


OAB WITH UNDER-HUNG ACCUMULATOR IN PLACE. 


t The dynamos have each a capacity of 1,200 amperes 
4 110 volta. From each dynamo tear flexible cables of 
large section pass to the switchboard, which is in a gallery at 
one end of the station, and from there the conductors lead to 
the acoumulator g rooms. | О 

The rooms set apart for charging the accumulators form 
one of the original features of the plant. They are arranged 
so that the batteries may be easily handled and the opera- 
tion of charging carried out rapidly. Two charging rooms 
are provided, one on the ground fioor and the other in the 


, . CHareine Room. 


per hour. The pinion seen on the left of the motor is 
of rawhide, having 22 teeth, with steel endplates, and 
engages with the large gear wheel of 81 teeth p upon 
the crown of the differential. At each end, the shaft of the 
differential is sapported by a long: bearing, and carries on 
ita outer end a chain wheel of 19 ‘teeth, seen on the left, 
which drives the rear axle. The motor is supported on 
8 ане which, in the rear, is pivoted around a 
shaft pl in line with the centres of the driviog wheels. 
This plate is supported on its inner end by a coiled spring 
Testing upon a horizontal bar. The different circuits of the 
motor pass into a series of connecting posts at the top, from 


Мотов AND DRIVING GEAR. 


second story; the former is shown in one of the illustrations. 
In the centre runs the main track, bringing the acoumulator 
boxes, mounted each upon its track, to the desired points. 
-where they are rolled out upon the elevated side platform in 
front of the charging post. The latter consist of a number 
of panels placed along the wall above the accumulators, each 


panel being connected with the main circuit. The current 

is measured by an ammeter at the top, and the circuit passes 

to a rbeostat below. The panel is completed by a switch 

and a pair of fusible cut-outs, from which the cables pass 

below to the accumulators. The lower floor has 54 of these 

charging panels and the second floor about the same number. 
E 
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The main current is distributed to the charging posts by a 
switchboard placed at each end of the room, and protected 
from acid fumes by a glass panel. The rooms, above and 
below, have cement floors, and tarred wood is used through- 
out. The accumulator boxes are carried to the second floor 
by a hydraulic elevator; for this two pumps are provided, 
each driven by an Alioth motor of 6 H. P. 

The type of accumulators used is that controlled by the 
Socié:¢ pour le Travail Electrique des Metaux. The 
elements are of the mixed type, the p plates being 
composed of a number of flat and slightly corrugated strips 
of lead placed one upon the other and soldered at intervals to 
the central cores and sides of the plate; the negative plates 
are of reduced chloride of lead, contained in a lead grid. 
Ebonite cells are used, with a false bottom, and between the 
plates is placed a thin corrugated ED of ebonite, pierced 
with small holes. For each cab, 44 are used, weighing 
750 kilogrammes ; their capacity is about 175 ampere-hours, 
and the current taken by the motor varies from 20 to 60 
am , 80 that a battery should allow a distance of 50 to 
60 kilometres. The cells are placed in an iron-bound wood 
box, which is suspended by four chains, the points of sus- 
pension being supported upon springs. The battery has 
thus a double suspension, taking into account the springs of 
the cab. The box is prevented from swinging by a system 
of tie-rods. 

The question of replacing the accumulator boxes in the 
cabs as they come in from service is an important one, as 
there should be no loss of time in changing the boxes. The 
cab, as it comes in with its exhausted battery, is brought 
under the gallery and rolled upon an inclined track. The 
battery is thus at a considerable 85 from the ground, and 
this permits the truck to be rolled under it upon a track 
arranged for the purpose Below the cab is a hydraulic 
elevator, worked by a lever near by, which lifts the truck to 
the height of the battery; the latter is thus raised, as this 

its the uncoupling of the suspension chain and tie-rods. 
Tbe latter is then lowered with its truck to the level of the 
rails and rolled into the charging house; a fresh battery, 
also upon its truck, is brought out and put in place by 
reversing the operation. In this manner the driver is not 
obliged to leave his seat while the battery is being replaced. 
During this time the motor is examined and put in order by 
a lid in the rear of the cab, or by removing the interior 
cushions of the cab and opening the seat. К рен віх of 
the inclined tracks or elevators have been i ed. 


THE HUDDERSFIELD CONVENTION OF 
THE MEA. 


In опг notice of this annual gathering last week we briefly 
alluded to the complimentary dinner given to the delegates 
and friends by Mr. Joseph Hopkinson, as the final act in the 
first day s i It was a compliment as graceful ag 
it was spontaneous, and, if for nothing else, those who were 

resent will always retain pleasant recollections of the 
Huddersfield convention. 

Mr. Ferranti, with his happy knack of saying the right 
thing at the right time, voiced the feeling of the guests, 
when in his reply to the toast of the “ Electrical Industries,” 
he pointed ont how the progress of electrical industry had 
developed many other businesses, bat none more fully than 
the manufactures of their good hosts that night, and he was 
sure no firm in the country had done more to supply their 
central stations with all sorts of excellent fittings than that 
of Messrs. Hopkinson. "M 

Alderman J. Lee Walker was also happy in his apprecia- 
tion of the public spirit of Mr. Hopkinson, who had not 
waited for the municipality to act, as was generally the case, 
but had taken upon himself the duty of providing that 
hcspitable entertainment. | 

n Thursday morning the following penes were read in 
abstract and discussed :—‘ Power Supply by Single-Phase 
Motors," by T. P. Wilmshurst ; Notes on the Maintenance 
of Motors on Hire from an Eleotricity Works," by C. A. L. 
Prosaman; “Combined Management of Tramways and 
Lighting Departments,” by R. O. Quin; and “ ods of 


Reducing Light Load Losses, by Н. L. P. Boot. The 
papers on “ Electric Motors" we publish in abstract to-day, 
together with a brief discussion thereon; Wednesdays 
paperi on the “ Means of Stimulating a Demand for an 
lectric Supply, we treat jointly, giving also the views of 
those who discussed the points advanced. We shall go on 
from week to week commenting on, in our usual manner, the 
papers read before the Convention. 
he Mayoral Garden Party in the afternoon was somewhat 
marred by adverse weather, which was anything but favour- 
able to outdoor gatherings. but some 900 ladies and gentle- 
men were received by the Mayor and Mayoress in Baaumont 
Park, and made the of it under the circumstances. 

In the evening the Association dinner, under the chair- 
ma of the President, Mr. A. B. Mountain, was held. 
The M speech of the evening was that of Sir J. T. 
Wodehouse, M.P., who, in replying to the toast of “The 
Guests, gave what was practically an address on municipal 

ing :— 


y of dis 
velleus powers were only associated with the present generatior— 
had a great future before it. Не eame from an atmosphere whieh 
was literally surcharged with electricity. There was not a committe: 
room in the House of Commons at the present moment which was 
not fall of electrical energy. His honourable colleague who 
sented the county division in which Huddersfield was situate hai 
been engaged for the last five or six weeks as chairman of а 
dealing with the general power distributing Bills, 

would then have been most interesting to that gather 
been able to attend there that night and give them of 
stores of information which bad been poured into his mind by 
experts during the last five or six weeks over which the in 
extended. Не was sure, also, it would have been of the d 
sible interest to every one of them if Bir James Kitson 
himself able not only to attend, but also to teli them 
mittee intended to do with the Bills now befcre them. 
had been sitting on a committee dealing with electric traction 
electric light Bills, and when the great Bill of i 
tion was remitted to that Oommittee he had to that 
a ea кеше hearing that it та ссср а very 

o mpoesible, consistent is. engagements, 
through the sitting In an adj 


ester—a system which 
hro the 


i 

IM 
ЕШ ai] 
"ii ipt 


Oommittee after Committee it was the same. They all seemed to be 
engaged upon electrics] schemes of one kind or another, and many of 
them had to do with Oo tions. As he himself, as some of then 

d had bee cineca k 
an n engag: m wor 
; brou eee an 
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to hold of being 
telephonic work must be done by the localities themselves. 

quite satisfied from the statistios and other information w 
bad before them, that such enterprises could only properi 
by the municipalities. The present Government had 

their face against State enterprise in this direction. They 
it unwise to increase the number of civil servants by taking over 
those who were employed in telephonic work. When they considered 
that, V the best and the most 
efficient way in which to develop telephony in this country 


; 
T 


i 


was by municipal enterprise. Those who first кйш мш e 
manici work with regard to tramways now began to 
from the experiences of places like G 


lasgow, Huddersfield, 
m 
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„ peocasary to use the trunk wires. This meant that the vast 


: mejority of messages were sént within their local areas, and there- 
1 fore it was quite within the power and the province of the munici- 
, palities to work telephones themselves. He believed, from all he 
w on the subject, that this could be done by the localities for 
! themselves at one-third the expense which subscribers bad to pay at 
| the present time, and at the same time the service could be made 
more efficient. He bad read all the evidence he could which had 
been submitted to the Municipal Trading Committee, and it did not 
for a single moment shake his faith or alter his opinion in the power 
of the municipalities to deal with this question. For example they 
had the eloquent testimony of Sir Oourtenay Boyle, the permanent 
secretary to the Board of Trade, as to the wise exercise of the powers 
entrusted to them by the municipalities of the country. He there- 
fore hoped that the Municipal Trading Oommittee’s work, so far 
from resulting in any curtailing of the зиз of our great munici- 


‚ usually spent from one to five years in “ consideration.” 


that the electric light was an absolutely paying, profitable, and 
з necessary undertaking for any community. There must be no balf 
„ measures in matters of this kind. o was now no need for con- 
sideration for five years. He was quite certain that if they could 
„ persuade the smaller local authorities to take up this matter with 
more energy, the large private companies who were now éndeavouring 
с іо exploit electricity would not by any means have the happy times 
„they were contemplating. They also thanked Bir James for calling 
~ thelr attention to a matter which he could not help thinking they 
.. had very mach neglected—the question of telephones. It was sur- 
`. prising when they thought of the great number of municipalities in 
`, this country that not more than 20 of them at the most had taken 
`‚ the trouble of really going into this question at all. It was a matter 
. well worthy of their best consideration. o g^, Per un 

. Mr. W. A. OHíaMEN submitted the toast of “The Blectrical 
Industry,“ after an exceedingly humorous history cf its rise and 
^ progress, and i 
^ Mr who responded, observed that wonderful as might 


- opinion that some of these developments would not be so long in 
~ being perfected, for thiige were moving much quicker than they used 
to do. He directed their attention to the great schemes involved in 
* the general power Bills, and pointed out that though they were 
` instituted by private people for private gain, the resulting advan- 
tages to the public, if they were carried out, would be out of all 
> proportion to any private gain thatmight and probably would accrue. 
^ He aleo dealt u the fact that municipalities, unless working in 
" some great combination—and this was generally prevented through 
> jealousies of each other—could not give the public tbe same privi- 
- leges as could companies covering a wide area. He defended the 
' principle, but cared not whether the work was done through the 

municipalities or private com so long as the country and the 
„ public received the benefits w 
* of these great schemes. 
* Mr. H. MoLangn, of engine building fame, also responded. 

On Friday the final meeting was held in the Albert Hall, 

. Leeds, when no fewer than five papers were ted for 

discussion, two on “ Тһе Distribution of Electricity in 
Scattered Areas,” by L. Andrews and G. Wilkinson, one on 
Maintaining Certain Portions of Electrical Distribution 
' Systems at Earth Potential," by O. H. Wordingham, one on 
Impressions of Present American Tramway Practice," by 

A. E. Le Rossignol, and one on “ Protection of Telegraph 
and Telephone Wires," by R. C. Quin. | 

. Luncheon was afterwards offered to those present by the 
Lord Mayor of Leeds, and the afternoon was occupied in 

x) pea: the electricity works and tramway power station 
: and car sheds. Thus ended the Association's practical work 
ı (with which Mr. Mountain should have every reason to be 
well pleased). Saturday morning being devoted to the usual 
business matters of the Council. 

The Association has determined to possess the services 

‚ of а paid permanent secretary, and this is a step in the 
‘Tight direction, for given a youthful James Forrest, a 

ee oMillan, the Association ought dl sii 
‚ develop in numbers and usefulness, and become a real power 


` years has been revived only 


would flow from the carrying out 


in the electrical world. Much depends upon the person 


selected, for many institutions are what the personality of 
their secretaries makes them. We hope the choice of the 
Council will be a jadicious one. 

We should be remiss in our duty as journalists did we 
neglect to offer our hearty congratulations to our con- 
temporatieg the Huddersfield Daily Chronicle and Daily 
Ezaminer, on their enterprise in printing the papers read, 
and for their very excellent and generally correct reporta of the 
discussions thereon. The representatives of these newspapers 
had an arduous task to perform and they acquitted them- 
selves with distinction. | | 

To the Haddersfield and Borough Clubs also, we extend 
our thanks for the weloome accorded to those who attended 
the Conference, an act of thoughtful consideration to 
strangers in a strange land, which was highly appreciated. 


THE VOLTA EFFECT. 


Pror. LopaEe's presidential address to the Physical 
Society on the cause of the Volta effect, and the discussion 
which took place at a subsequent meeting have emphasised 
his position in the matter, but have not drawn any reply from 
his opponents, with the exception, if we remember right, of a 
telegram from Lord Kelvin to say that his opinion was 
unchanged. It is probable that Prof. Lodge's view of the 
phenomenon is now generally taken, and that the opposite 
opinion owes its importance to the support of but one dis- 
tinguished individual. The часов which has slept for 16 
y the oocasion of the Volta 
centenary, and with diminished interest; and is unlikely 
ever to be debated again with mach warmth. The difference 
between the views, which at one time seemed во great, is now 
curiously small. A note for the purposes of record may be 
made of the recent discussion. | 
Experimental evidence on the question whether the source 
of the Volta effect is in the difference between the tendencies 
of zinc and copper to combine with the surrounding medium, 
or in a tendency to combination between the two metals 
themselves, has been sought in four ways. One way is to 
pass a current of electricity through the junction, and observe 
the heating effect. A second way is to observe the effect on 
the Volta force, of actions at the metallic junction. A third 
way is to observe the effect of altering the nature of the 
сеооа а The fourth is to cause combination to 
take tween the metals and the surrounding medium, 
or between the two metals themselves, and to ascertain how 
closely the heats of combination in either case correspond 
with the measured value of the Volta effect. | 
The first of these, viz, the heat 3 at a junction 
by a current, has not been referred to by Prof. Lodge, and 
this is curious, because the argument based on it by Maxwell 
as conclusive against the contact hypothesis is, to some 
people, the most easily tangible objection to Lord Kelvin's 
view. If a current flows from zinc to copper through a 
junction, and if the potential of the zinc is bigher than that 
of the copper, electrical energy disappears at the janction, and 
must be converted into another form. There is no chemical 
decomposition, nor formation of alloy, and (excepting the 
Peltier effect, negligible in this connection) there is no heat 
developed. No other form has been suggested in which the 
energy can pass away, and henoe it is inferred that the zinc 
and copper at their junction are not at different potentials. 
Now, certainly the zinc is positively charged, and the copper 
is negatively charged, and less work is done in carrying a 
charge from the surface of the zinc to any external point 
than from the surface of the copper. Since the two metals 
are at the same potential the work done in carrying a charge 
from a point inside either to the same external ‘point is the 
same, and consequently the work done in carrying it through 
the zino surface must be greater than through the copper 
surface. In other words, there must be an electromotive 
force at the copper air surface, or at the zinc air surface, or 
at both; and the difference between them is the Volta force 
plus the small Peltier force. | 
The only action at the metallic janction which has been 
found to effect the Volta force is heating or cooling it. 
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Experiments made in this way have shown the existence of a 
true contact force, the Peltier effect, of an order of magnitude 
far lower than that of the Volta effect. The argument by 
which the value of the contact E. M. F. is deduced from the 
experiments, leading tothe equation, ух = T . d Eſd T, is 
fally and explicitly accepted by Prof. Lodge, but not by its 
author, Lord Kelvin. The interpretation of the equation is, 
morever, subject of some controversy with Prof. Perry, but 
the grounds of his view are not very clear. 

The moat satisfactory experiments yet made on the effect 
of changing the nature of the surrounding medium are the 
recent ones of Mr. Spiers, who changed the value of the 
Volta effect between platinum and iron from + °37 volt in 
oxygen to — ‘60 volt in hydrogen by exhaustion and heating. 
His work was referred to by Prof. Lodge, and by Prof. 
Armstrong, in terms of warm praise, and both expressed a 
hope that it would bs continued on the same lines. Owing 
to the fact, however, pointed out very clearly by Mr. Spiers, 
that the change was obtained by saturating metals with 
hydrogen, so that the nature of the metals at their junction 
was changed as well as the nature of the metal gas contact 
` gurface, the experiment is not perfectly critical as between 
the two theories. Mr. Spiers’ results and method are likely 
to be very valuable, when better knowledge of the subject 
enables us to interpret them clearly. 

In experiments on the differences between the heats of 
solution of metals and their alloys much work has been done 
in recent years. Sir Wm. Roberts Austen obtained figures 
for the heat of, formation of brass which corresponded fairly 
with the figure ohtained from the Volta effect and support 
Lord Kelvin s. view. Mr. J. B. Tayler has experimented on 
the heata of solution in meroury of mixtures of metals and 

their alloys in order to determine the heat of formation of 
the alloys. “On the assumption that the solutions obtained 
are identical, the -difference between the heat of solution of 
the mixture and that of the alloy is the heat of formation 
of the latter.". “ Using the numbers so obtained to find by 
Kelvin’s theory.the potential difference which should exist 
between the metals concerned when put in contact, results 
were obtained which agreed neither with the Volta effect nor 
the Peltier effect, hat were considerably nearer the former 
than the latter.” 

Experiments have also been made by Dr. Galt and by Mr. 
Baker by dissolving in nitric acid, but it was understood 
that in these cases the resulta are unsatisfactory through 
uncertainty as to the exact products of the operation. Dr. 
a made an interesting marean that solation in 

romine was а more promising wey of proceeding. 

That Prof. Lodge's address has not done more to decide 
the point at issue is perhaps due to the fact that there has 

deen no reply. A challenge which is not taken up is ineffec- 
tive. So far as the evidence goes, the ph measure- 
ments appear to be all in his favour. If the chemical 
measurements are not all on his side, they certainly are not 
on the whole against him. The concluding chapter of his 
addres is so interesting a statement of his own views that 
` we reproduce it here :— 

| , Онлртив IV. 

Some Recent Modes of Regarding the Mechanism of the Chemical 
| Contact Force. ‚ 

I have elsewhere tried to explain the mode in which I su the 
oxygen to act to bring aboat the m transfer of electricity 
which occurs across the junction of two metals the instant they are 
put into contact. The facts postulated are (1) tbe fact of chemical 
affinity between oxygen and metal, if amount different for different 
metals, and (2) the that oxygen atoms are, at any rate some of 


because of “the - pemg of conferring an abeolute charge on 
matter” as Faraday in his ice-pail t pat it, or because of 
the incom of electricity, or because there is no avenue for 


pressi 

the supply of electricity of the opposite sign. Oonsequently we have 
a state of siege, a kind of incipient A bat no charge. The 
zinc is somewhat in the condition of an insulated sphere surrounded 
by a concentric negatively charged shell, so far as the interior of the 
shell is concerned. Outside the conditions are different, and the 
cause of the stress is different. There are no lines of electric force, 
there is no electrical difference of potential; whatever force or 
poss difference exists between isolated sinc and air is chemical 

its nature—the result of the chemical affinity. This force may be 
due, as Helmholts puts it, to a specific attraction of zing for elec- 
tricity, or it may be due to a specific attraction for oxygen; bat 
whatever it is due to, во long as the surface is homogeneous, it is 
inoperative, it resulte in no energy transformaticn or work done, it is 
a deadlock. Р ' 
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round, the surrounding molecules all round ar 
their negative poles inwards, their positiva poles 


& double layer is set ар on the sino, and lines of force appear all 
u 
the copper 


to 
according to the ordinary rules of electrostatic ca * 
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pproach nearer the sinc, receds further the 
copper, and у these slight motions ob aier whole volta effect. 
а 


is replaced 
momentary, not continuous. Precisely, that is my meaning. 
Bat then, it will be objected, if a current did pass, there would 
be actual oxidation ; since for every electric unit that passes in a cell 
there must be an electro-chemical equi To 


this I agree. 
Well, then, pursues the objector, consider & condenser of mee 


capacity with its alternate plates made o£ sinc and copper, very 

together, and then short circait it at some point, there will instantly 
be a great flow of electricity across the junction to charge the cos- 
denser, and accordingly there will be а perceptible amount of ык 
oxi Your mere approach of oxygen atoms without сову 


к тыша 


centim. say ; benoe 

is, the difference of potential 

neighbourhood, is 4xcz, which is of the order 
electrostatio unit, or 3 volts. 


That it can be equally in absolste 
vacuum or free ether I would not presume to ; but I cannot do 
the arithmetic for this case, because of an utter of data. Пи 


to be observed, however, that the only gaseous or material bene 
needed (other than metal) is the coherent film on the surface, ali the 
rest of the gas is merely a medium for the transmission of 


elect conduction: or Маде of fotos, anc це M nt 
bsolate um serves perfect Oonseq removing 
a ate vaca у 9 A 


the plates into the receiver of an air-pump will 
difference. 


moderate qr some- 
thing of that order. | | 
Hence, when th VCC 


condensers in series, and every unit 
the other. 
Bat since the molecular condensers are 


| 
f 
i 


potential difference, this supply of electricity can only be given by 4 
change in their capacity such that | 
dx 1 1 
n t9 
6 
de= J = Ш поа, 


N 
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Thus the dimination in thickness of the double layer, or the 
X. approach of the oxygen atoms, in an e xtreme case, bas only to be a 
"i hundred-thousandth part of their whole distance. This can hardly 
-2 Бе called chemical combination; indeed, it is a scarcely perceptible 
~% chemical approach. 

* But in another way it amounts to this—that if the oxygen atoms 
r varied their distance from the sino and the copper торо теі (опе 
з. increasing, the other decreasing) by so much as the tenth of 1 per 
2 cent., the electricity so set free or transferred from one to the other 
č, would be able to c an ordinary condenser of the same area in 
W. the intervening space to a depsity of 100 0.G.8., which is consider- 

ordinary air can stand. 


olecular distance of different parts of one and 

С CF ры ча aided ) 
е molecular condenser nne а material); 
and this is exactly what is done ta an ordinary voltalo oell. 


THE ROYAL SOCIETY CONVERSAZIONE. 


: THE second conversazione of the Royal Society was held 
z at Burlington House on the 20th inst. The electrical 
œ exhibits were more numerous and of greater interest than 
„at the last conversazione, 

Mr. Mackenzie Davidson has now perfected his stereo- 
:2 Boopio fimoroscope, the instrument exhibited being much 
more com and efficient than the model exhibited last 
‘ year. This instrument enables an observer to see shadows 
„ cast by the ren rays on a fluorescent screen in stereo- 
с' 800ріс relief. A 

и position and its anatomical relations observed ; the surgeon 
з: сап easily touch the bullet, &c., with a probe or forceps 
^! while he is looking at ita shadow on the screen. In cases 
,. Of fracture, the exact positions of the bones and fragments 
. are seen. Only one induction оой is used in this instru- 


zu, ment, instead of the two coils used in the earlier model. 


* On а single inclined shaft are mounted the revolving vane 
и” of the mercury break, a commutator diso for distributing 
з the discharge of the coil alternately to the two focus 
„zı tubes, and the disc shutter, which ensures that each eye 


2. used for finding the positions of metallic bodies revealed 
by the Röntgen rays. | 

A rotary mercury break was also exhibited by Mr. 
? Mackenzie Davidson. In its simplest form it consists of 


„ a mall electric motor, with a single copper blade, 


n Tesembling the blade of a sorew propeller, mounted on the 
-s lengt end of the motor shaft. The motor is 
„ mounted with its spindle inclined till the blade 


E started, a make and rapid break takes place 
z* revolution. Good resulta are obtained with оа vo 
, varying from 12 to 100 volts; the latter voltage implies a 
* . roximating to that of the Wehnelt break. 
г rof. W. E. Dalby showed а model to illustrate and experi- 
з ment upon the balancing of four-cylinder engines. The 
х model was suspended by springs and exhibited violent 
^ oscillations when the balance was disturbed; when the 
, ‘masses of the moving parts and the crank angles were 
properly arranged, there was practically no disturbance. 
T 1 the piston masses and the crank angles are 
„ mutually adjustable, the crankshaft being so designed that 
„any change may be made in the crank angles without 
„ affeoting the balance amongst the revolving masses. It is 
s Well known that it is impossible to balance‘ perfeotly the 
7 огапкв of a two-cylinder engine, there being always an un- 
balanced couple left; when there are three or four oylinders 
these couples can be made to neutralise each other. Prof. 
Dalby’s t the masses of the pistons are so 
arranged that their accelerations counter-balance each other. 
Mr. Б. Evershed exhibited his frictionless motor meter. 
This meter is of the type first described by Ayrton and Perry 
in 1882, In the Evershed meter the friction of the motor 
| bearings is reduced to an insignificant amount by magneti- 


"1 


Т 
4 


et or a needle can be seen in its trus 


ground is now generally admitted. 


more than the | 


The wave length of the radiation was mea:ured 


cally suspending the axle carrying the armature and brake, 
80 that the step bearing is relieved of nearly all the weight of 
the rotating parts. An upper bearing is entirely dispensed 
with, the axle being magnetically pivoted. The friction of 
brashes on the commutator is eliminated by the use of light 
metal discs or wheels, acting as brushes by rolling in contact 
with a novel form of commutator having elastic ente. 
The train or counting mechanism is driven by a step-by-step 
motion derived from a simple reci ing motor, 
whose operative coil forms part of the meter armature. 
The periodic reversals of the current in the armature coils as 
the meter revolves cause the train motor to make two strokes 
or reci ions in each revolution of the meter axle. 

Prof. Hele-Shaw and Mr. A. Hay showed their improved 
apparatus for exhibiting stream lines, and by analogy lines of 
xp ng force, and of current flow. The exhibitors showed 
at the May soirée Send Аа some experiments in stream line 
motion which were analogous to lines of, magnetic induction. 
Dre каю у екшип шо ee 
thickness, greater depth oorresponding to greater 
permeability of the analogous magnetic body. Sinoe 
that period the accurate measurements and calculations 
necessary for determining to what degree these 
results corresponded to thé known laws of magnetic 
induction have been made. A paper about to be read before 
the Royal Society gives a full account of this work, also of 
the improvements in the actual appliances used. Some of 
the experiments shown were of direct interest to electrical 
engineers, for instance, the flow of lines of foroe between the 
poles of a dynamo 


machine, and the screening effect of two 
concentric rings of iron 


A namber-of photographs of bright and dark flashes of 
lightning were shown by Dr. W. J. S. Lockyer. Olayden's 
theory that the dark flash is due to photographic reversal 
brought about by the action on the plate of a bright baok- 
De. Lockyer showed 
some photographs of electric aparks which had been reversed 
in this way, though only at the outer edges. р 

Mr. Richard Kerr, F.G.S., exhibited Mr. Storey’s clock, 
which is actuated from a standard clock by wireless 
telegraphy. A discharge of electric waves is sent out 
by the standard clock every minute, and moves on all con- 
trolled сона in the neighbourhood py ша ваше 5 
time. The inventor proposes to a . te 
all the clocks in a aliy (ron one Mandar] ock; bat before 
this could be done, a monopoly of the luminiferous ether 
would have to be obtained from Parliament, which is rather 


а large order. | 
Prof. Fleming gave some interesting demonstrations with 
an apparatus for the production of short electric waves. The 


apparatus exhibited consisted of a radiator for the production 
of a beam of electric radiation, the wave length being about 
8 inches. The radiator was contained in a zinc box, which 
prevented the diffusion of the radiation in all directions. 
The receiver, which was of the Branly type, was also con- 
tained in а zino shielding box. The impact of the electric 
waves on the receiver was indicated 2r ee ring of a bell. 
With this ырш арке were shown illustrating the 
opacity to io radiation of metallic screens, whether 
continuous or perforated, the trans of insulating 
screens, and the transparency or opacity of various liquids. 
Water was found to be ly opaque, even in very thin 
layers. Very impervious to this radiation are all damp 
bodies, such as а wet duster, a moist brick—tobacoo having 
amount of moistare, and the human 
body or hand, The refraction of electric waves was shown 
by a wax prism, their concentration by paraffin lenses, and 
their polarisation by ii 75 Similar experiments to 
the above were perfo by Dr. Lodge 2€ ini ago. 

y producing 
interference as a result of splitting the beam into two 
portions, and transmitting them down two sino tubes, the 
relative length of which could be adjusted. 


Germany.—The German business of Mesars. Brown, 
Boveri & Oo, of Baden, саары is beiag аа 
into а separate company with а capi £300,000 wi 
headquarters at Mannheim, . к 
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PARLIAMENTARY COMMITTEES. 


Tus Nonrg Merropouiran HiLEoTBIC Powzs BILL. 


Tun Select Committee farther considered this Bill on Tuesday last 
week, when Mr. W. L Mapazx, electrical engineer, and one of the 
promoters of the Bill, said the scheduled district was18 miles by 18. 
These were agricultural districts, but tbey looked for the extension 
of industrial manufactories along the Valley of the Lea. In Germany 
in some agricaltural districts plants were now put down forthe 
purpose of supplying farmers with current for Itural purposes, 
and electric ploughs were now being made in Germany for that pur- 
pose—that was to say, they charged from about 8 to 10 marks per 
acre for ploughing. Very little had been done in this country in the 
direction of the application of electricity for agricaltural purposes. 
In some of the scheduled districts there were schemes for light 
railways, and the electricity which would ba required could be 
economically supplied by the company. The distance from the dis- 
tributiog centres was quite practicable. It was quite possible for 
the same trunk main to serve two or more distributing centres, and if 
was commonly done. At the present moment the whole of the area, 
with the exception of Harrow, was absolutely barren of eleetric 
supply, although a few of the local authorities had obtained pro- 
visional orders, and what he might call preliminary plant was being 
put up at Walthamstow. At Hornsey, tenders had been invited for 
the transfer of the order. In Harrow and Walthamstow the type of 
installation which was being pat up were of the type now g 
shat down. 

Та cross-examination Witness said that the North Metropolitan 
Distribution Company had provisional orders for Barnet and Hert- 
ford. That wasa company allied to the promoting company, but no 
agreement bad been entered into for a supply in bulk, as the Bill had 
not been passed. 8 were pending with other places where 
there were provisi orders. 

Mr. BaddALLAx, Q O., add the Committee on behalf of 
Edmonton, Hornsey, and other local authorities in opposition to the 
Bill, said that his point was that there was no evidence of d 
in this case, and they had not a single possible consumer coming to 
give evidence. It was said that large works would be erected along 
the Laa, as in the case of West Ham, but that was impossible, because 
the Lea did not lend itself to river traffic, That was only one of the 
large companies being launched all over the country, and it was a 
speculative company. With regard to the estimates which had been 
laid before them by Mr. Ferranti, he thought that showed how utterly 
speculative the whole scheme was. It was given in answer to ques- 
tions that the estimated load factor was 25 per cent., bat in Edinburgh 
the load factor was only 15:3 cent., and upon that fact he sub- 
mitted that the load factor ted was absolutely 
own facts. In Man- 


success to be carried through. It was grotesque to suggest that 
there would be any large demand in Hertfordshire for от 

Mr. Fosszs LANxEsTER opposed on behalf of the Wood Green 
District Oouncil, and said that the scheme would never be considered 
at all were it not for the fascinating scientific questions broaght before 
the Committee by expert witnesses. 

Mr. Moon, for the promoters, contended that there was evidence 
of a likely demand in Hortfordshire, for it was likely that they would 
supply the towns of B:. Albans and Hertford, where provisional orders 
had been obtained. m | 

Mr. L. Cowarp addressed the Committee in opposition for the 
Hendon District Council, and Mr. Danny for the Harrow 
Lighting and Power Company, Limited. Tae latter gentleman seid 

that being & company they cou!d not perhaps object to competition 
like the local authorities, but at the same time they did object to 
unfair competition, and he asked that the Bill only be allowed to pro- 
oeed on condition that the promoters should give an understan 
that they would not come into the district withont the consent o 
his company. 


Oa Wednesday, after consulting for a considerable time in private, 
the CHíarBMAN announced the decision of .the Committee as fol - 
. lows:—" Tae preamble of the Bill ie proved, but in view of the 
importance of the principle involved the Oommittee will postpone 
the consideration of the clauses until Thursday, the 28th inst, with 
& view to securing as much uniformity of decision as posaible with 
the other Bills now. before the Electric Power Supply Committee. 


CROYDON Tramways. 


Lord Epamunp Firzmavgion’s Select Oommittee of the House of 
Commons considered on Wednesday and Thursday last week 
the Omnibus Bill of the Oroydon Oorporatjon which dealt with 
the tramways of the borough, amonget other matters. It was 


а.а е 


она find 


that 7—16 rather shows a want 


now about to take over these tramways, and 
power to wind up the company and to constract extensions af 
the existing tramway system. It was proposed to work the tramways 
electrically by the overhead trolley system. They also asked for the 
power to supply electricity to adjacent local authorities. The borrow- 

g powers contained in the Bill were £170,000 for tramways, and 
for generating station £35,000 


tramways. 
On consideration of the clauses, the Committee had an 
from the Lambeth Water Com for ive clauses against ths 
effect of electrolysis, bat they decided they could not grant Qs 
compensation clauses asked for. 


Іаноһвніви EiLEoTRIO Powsn BILL. 


Sm W. Н. Pazros, late chief electrical engineer to the G. P O., was 
the chief witness on Wednesday last week. Repl 
Оотавр, who examined witness in opposition to the Bill, Sir Wali 
said that, speaking generally, he should sa i 
industry was on a sound and well controlled that the ae 
were well served, and that they got cheap lighting. Ths in 

was well developed in L because he happened to have bee 
consulted a good deal in connection with works in that county. E: 
was one of the original engineers consulted by Manchester. His 
was now cocupied in establishing electric lightiog in Warringtos, ad 
he was joint engineer for the development of tramways in 8 
Lancashire. Then again, there was the Liverpool Overhead Bailwsy, 


one of the earliest undertakings of the kind in this country, тїнї 


was worked with great success at the present moment. He was also 
engaged with bis partner in developing electric traction on the 
Mersey Railway, while the Mersey Docks and Harbour Board were 
кош Bos better Banani of their коз. by electricity. 

e use c'rical energy verpool would, he thought, compars 
with an н poa ons world in the t 
electrical ustry. Helens again was a very interest» 
illastration of that develop the in tb 


sed by the Oommittee, the Lancashire Company 
selves opposed by most powerful oompetiton 
especially in South Lancashire. He was distinctly 
local authority should have a voice in 

which cables should be laid, and aleo as 

the mains. He was not prepared to гау 
advantage would be gained by the wholesale granting d 
wayleaves sought by the Bill, bot he thought that pU 
pf wayleaves should be given with a great 

consideration, and that a roving Vies tmp like the present one eboeld 
not have been afforded powers which had not been granted to the Poi 
master-General, and refused to every licensee of the Postmaster 
General. To distribute electricity at a distance of more than € 
miles from a generating station would not, in his opinion, give then 
an economical light. Then again, the company’s stations were not ш 


the right places. 
In se to Mr. Роггоск, Q. O., for the of the Bil, 
Wrrnues said there was a great difference of o 
engineers as to whether it was better to lay the mains on the solid a 
the “ draw-in” ву 


By the 
ment of 


electricity 

— d the ралы the eng Dun 
acation on 

of Manchester, 


І understand that you agree that while the municipalities should 


have а voice in the character of the trench along which the cable is 


laid, the responsibility for the cable itself should rest in the hands d 
a power company ’— Yes, the user of the main should be with them. 

eplying to further questions, the Wrrmzes said he advocated the 
passing of the Bill subject to the insertion of provisions safeguarding 
certain interests. In his opinion 10 miles was the limit of the 


` economical distribution of electric current underground. 


Major Canpzw, late electrical adviser to the Board of Trade, mil 
he thought the municipalities should direct the route a cable shoe 
take, and be themselves able to lay the cable. There shoald be som 
date after which exercised powers should be revoked or should laps 

Mr. Aitken, the town clerk of Accrington; Mr. Evans, the tern 
clerk of Salford; Alderman Bir Boedin Leech, deputy chairman d 
the Manchester Waterworks Committee; Mr. T. De Courcy Исма 
city sarveyor of Manchester; and the Mayor of Wigan followed wit 
evidence against the Bill on local grounds. 


——— Аа 
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useless for the textile trade, as the cost would be prohibitive. He 
considered that the prospects of the Bill were extremely vague. 

Mr. WonsuEt TAYLOR, Q, O., then addressed the Committee at 
great on behalf of the promoters, and said he had never before 
come into contact with a more remarkable collection of electrical 
Balaame than those who had been brought forward as witnesses for 
the opponents of the Bill. All that the promoters asked for was that 
they should be placed in the position of being able to offer a supply 
of electric power either to the local authorities or to those who had 
been allowed to set up electrical undertakings with the consent of 
the local authority. With regard to the opposition of the large towns, he 
was perfectly ready to admit that some of the wj d boroughs could 
do for themselves what the company proposed to do, but the smaller 
towns could not do so, and even as regarded the larger gan p it 
would be an assistance to them to have that company to back 
upon But he ventured to say that 16 was a matter for consideration 
whether local authorities should embark the money of the ratepayers 
in doing that which they themselves said was a doubtfal scheme. 
But the large Corporation, by coming there, had really streng hened 
the Bill, because by saying they were prepared to give the aupply, 
they admitted that there was a want. Bat surely it was better, if the 
thing was to be done at all, that they should have a comprehensive 
and well-defined plan of stations. He asked to be absolved from the 
necessity of going through the Billclause by clause, but asked the 
Oommittee to decide on the preamble. 

Box concluded the case, and the Committee reserved their 
on. | 


Rnapmd Tramways. 
Tum Reading Corporation Tramways Bill was before a Select Oom- 


mittee of the House of Lords, ander the chairmanship of Lord 
Fermanagh, on Thursday, Friday, and Monday. The opposition 
came from the brewing firm of Messrs. H. and G. Simonds, and 
other occupiers in the neighbourhood of Bridge Street, the 
ground of opposition being that the construction of the works for 
the power station would direct the current of the waters of the Mill 
stream and the Kennet on to their land and would subject their 
premises to ficoding. 

Mr. Рвмввоки SraPHuNS, Q.0., in g the case for the Cor- 
poration, said the Bill was in the first place for the introduction into 
Reading o£ & modern system of electric tramways, which had been 
found of such advantage wherever they had been introduced. They 
were also providing for & power station at St. Giles Mill. He had 
notbing to rn the present tramways, which had served their 
purpose very , but the Corporation now desired a more modern 
system. In 1899 the Oorporation obtained a provisional order for 
making more use of the tramways when they oame into their hands 
by making extensions to the existing line, and ney were also 
authorised to use mechanical power generally. he company 
objected to the granting of the order on the ground that it was pre- 
mature, and that objection was met by the insertion in the order of a 


clause that until the had served a notice upon the com- 
they were not ina position to exercise the powers given them 
y the order. In December last that notice was served on the com- 


pany, and therefore the restriction was removed and the company 
quite admitted before the Board of Trade that the Corporation had 
full power of purchase. Now the company said that the notice was 
invalid, and probably the case would come before the Oourt. 

Mr. Hanny Day, the town clerk, gave particulars of the various 
steps which had been taken with respect to the purchase of the 
existing bis pl, Ss said that they expected ina few days the 
matter would come before the Law Oourts. Thisdid not disturb the 
mind of the Corporation after what had taken place in the Wallasey 


case. 

Local evidenca having been called, Mr. BELLON gave evidence tothe 
effect that the proposed scheme of tramways was, in his о ‚ very 
well laid out, and he saw no engineering difficalties either in the 
construction or working. The site of the generating station in Mill 
Lane was in every way suitable. 

In cross-examination by Mr. OowARD (for the Tramway Company), 
Wrruuss said he could give no instance in the United Kingdom 
where electric lines in opposition hands crossed one another at right 
angles, bat he did not agree with Mr. Kincaid that there would be 
any difficulties, for it was common in the United States and on the 
Oontinent to find opposition lines crossing each other, and there was 
no friction. 

Other evidence was given by persons residing at Roading and 
having business interests there as to the great advantage the pro- 
posed tramways would be, and Mr. FrrzaBBALD called a number of 
witnesses on bshalt of the opponents to bear out his contention that 
the scheme would bs inconvenient in view of the narrowness of the 
Streets in some parts, and that the pro power station in Mill 
Lane то result in the flooding of premises of several of the 
opponents. Е 


ABERDERN TRaMWays. | 
Tum Tramways ВШ promoted by the Aberdeen Corporation, which 
should have come before a Committee of the House of Lords, has 
= forward as an unopposed measure, all opposition having been 
thdrawn, 


ELEOTRIO LIGHTING AT TOTTENHAM. 


Тнв Omnibus Bill of the Tottenham District Council came before а 
‘House of Commons’ Committee on Tharsday last week, the Bill, 
amongst other things, a king for borrowing powers of £36,000 for 
the рогооче of supplying electricity. The only opposition was that 
of the Middle ex О unty Council, who considered that the granting 
of such powers might interfere with their scheme for overhead elec- 
tric ERAT tut the Committee decided to pass the preamble of 
the B 


ELECTRIO LIGHT AT TWIOKENHAM. 


Ix tke R:feree’s Court, E over by Mr. Parker Smith, on Thurs- 
day last week, an application was made the Middlesex Oounty 
Ocuncil for a locus standi in the case of Twickenham Electric 
Light Provisional Order Bill, the grcuad for the claim being that 
thé Ocuaty Ocuacil contributed towards the amount of the cost of 
the roade which would be broken up if the Bill was granted. The 
Oourt held that there was no reason why these powers shculd be 
given, and refused the application. 


OORE TRAMWAYS. 


Tus Cork Electric Tramways Bill was before a Committee of the 
House of Commons on Friday and passed as an unopposed measure. 


Mumorear Trapina. 
Eart Свит presided on Friday of last week over the sitting of the 


.Joint Committee on Municipal Trading. 


Mr. EAA Олвоки, in reply to the Снлтвмалм, said he had had 
considerable experience in connection with the practical working of 
electrical matters during the last 18 years, in association with a large 
numb.r of industrial undertakings which had depended on conces- 
sions obtained from local authorities. He had been chairman of the 
Etectrical Section of the London Ohamber of Oommerce, and com- 
piled an annual publication, which dealt with electrical undertakings 
owned both by Corporations and companies. He was also on the 
Council of the Tramways and Light Railways Association. He 
had been connected with several smocessfal lighting undertakipge, 
and at the present time he was managing director of tne British Elec- 
tric Traction Oompany, which had a capital of over a million pounde. 
The concessions which that company held at present тан him in 
communication with 300 or more local authorities in different parts 
of the country. He mentioned that to show that he had had oppor- 
tunities of looking at the question from both sides, and, therefore, 
while he was representing the private capitalist to a very large 
extent, nevertheless he had had opportunities of studying che views 
of local authorities in regard to these matters, he was very 
largely in sympathy with the evident desire on the part of many 
local authorities to extend the sphere of their operations and to ander- 
take industrial enterprises. 

Bat you are prepared to draw a distinction between enterprises 
which yoa think they might properly undertake and those which 
you think do not reasonabl within their purview ?—Not so much 
a distinotion, as to the conditions which I saggest should be imposed 


upon local authorities allowed to develop industrial 


ngs 
within or outside their area. Iam in favour of the municipalisation 
of industrial undertakings which have for their object the rendering 
of a public service—undertakinge which can be better carried out by 
collective bodies like local authorities than by public companies or 
private capitalists, but I am strongly opposed to what is called muni- 


сіра 


What distinction do you draw between municipal enterprise = 


feeling was that 
authorities 


The 

no profit would involve that in the event of the under- 
taking ah a surplus it should be applied in the reduction of 
price, or in the reduction of capital account. Оле reason why local 
authorities were in a better position to work gas, water and lighting 
undertakings was that they had the rights in perpetuity while com- 
panies were only granted them for a limited time. He thought it 
would be most disastrous from a public pcint of view if the 
initiative were left to local authorities, because history proved that 
local bodies did not initiate these undertakings. Therefore private 
enterprise should be fully encouraged until the time came when the 
undertaking was of such utility that the local authority ові it 
would be better worked by themselves. He was strongly in favour 
of every facility being given to local authorities to purchase these 
undertakings on fair terms to the capitalists, bat he did not think 
that the present terms under the Tramwaye Act or the Electric 
Lighting Acts were at all fair to capitalists. 

WriTNESS then handed in a diagram wnich showed the cost per 
unit of produciog electricity both by public companies and 
corporations. He said it showed a£ a glance that rations were 
working their electric light undertakings largely, if not mainly, with 
a view to making a profit. Striking an aversge, the price charged 
per anit corporations was rather less than that charged by 
encre t in the case of corporations the cost of generation was 
lower in the case of companies. That, however, was easily 


Affective checks in force to prevent over-trading being 
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accounted for, because in most cases corporations supplied public 
lighting, whereas in the case of companies they had had very great 
difficalcy in persuading local authorities to go in for public lighting. 
Tnen again out of the 61 corporatioss mentioned, only 9 or 10 
allowed anything for depreciation, but in the case of the companies 
mentioned, 28 out of 37 made that provision. 

What are your special obj:ctions to municipal trading? —My fore- 
most cbjecticn is the danger of municipal over-trading, if corporations 
are allowed to extend their enterprises with a view toa profit without 
limit or restriction. | 

Continuing, Wrrurss said that in the caso of private enterprises, 
tbe risk of over-trading was always present, but there were many 
: indulged in to 
апу serious extent. Bat there was nothing in the case of a corpora- 
tion to prevent over-trading or speculating, and, as a matter of fact, 
several such inetaccas had occurred. It was almost invariably found 
that a municipality which had an electric lighting order was moat 
anxious to take up tramways for one of two reasons—either because 
they bad made a profit on their electric lighting, and they argued 
that therefore they would make a profit on their tramways; or for 
the other reason that tbey entered upon electric lighting, and, 
perhaps, made a loss, and then they would try and obtain electrical 
powers for their tramwsys in order to largely increase the 
demand for their electricity, and thus make their electric light 
undertaking remunerative. He had come across several instances 
where local authorities had поё entered upon electric lighting, 
although they had obtained their provisi orders, becauss they 
felt nervous at the result. He was interested in developing a very 
large electric traction scheme in South S'affordshire, and there was 
а company there undertaking the ворріу of electrical power over 
nearly the same area. They went to some of the local authorities in 
the diatrict for their consent to convert the present steam tramway 
to electric traction, and the Corporation oficials or some members of 
the Oouncil suggested that they (the company) should purchase the 
current from them for the purposes of their tramways. Their repre- 
sentatives replied to the Corporation, "Bat you have not got a power 
station, and you are not likely to have one, because you are in 
treaty with another company to take your current from them 


in tulk" Bat ed, “We can buy the current 
from them and well it to you at a fi" That, he 
thought, was a „ and he did 


very und 

not thiok that municipal trading could be carried much farther than 
that. In the case of the electrical industry, he venturod to say that 
considerable harm bad been done to ithis country by reason of the 
attitade taken up by local authorities. As a result of that, the 
industry had been greatly retarded in this sage тс a very large 
proportion of the electrical apparatus used in England was imported 
from America, because English: manufacturers were afraid ito make 
large provisions for the future, as they could not forsee what would 
be the development of the industry. The telegraph industry, which 
bad never bsen hampered in this country, was in a far better con- 
dition than any other department of electrical industry. ` 

Y .u have something to say about the veto of purchase which the 
local authorities exercise in the case of these undertakings ?—Yes; I 
fvel very strongly that some modification of the law is desirable in 
regard to the veto which the local authority has as to the purchase of 
tramways, if private enterprise is not to be entirely extinguished 
with regard to these endertakings. Oontinuing, Wrrunss said that in 
many instances the veto had been exercised in a way most prejadicial 
not only to the companies but to the public intereste. The veto had 
been used for the purpose of imposing enduly onerous terms upon 
the companies, and for exacting all sorts of unreasonable conditions. 
Oa the q«estion of purchase, he ded the principle of the Tram- 
ways Act as now interpreted as аш provod oben jg failure, 
not only to the companies, but to the public. 
chase clause of the Tramways Act as an altogether unreasonable one, 
and, as аз instance, he quoted the case of the Wolverhampton tram- 
ways which had just been taken over by the . In his 
opinion, the terms of purchase ought to be varied in all cases where 
local authorities decided to pure an undertaking and work it 
themselves. Не did not think that the principle of giving a lease 
was a sound one, but be thought that corporations should have the 
power to purchase at any time on condition that the terms of purchase 
were fair to the capitalists. 

That is to say, you would make allowance for good will ?—Yes. 

By Lord PzEL: Whatever profit was made out of any undertaking 
by a local authority, showld go in the reduction of the 
prica of the article supplied not in reduction of rates Local 
authorities undoubtedly had, and still stood in the way of the 
development of the electrical industry in this country, and that was 
exemplified in the case of the power Bills now before a Committee of 
the House of Commons. 

Mr. A. A. CauPBRIL BwrsTON, M. I. O B, replying 62 the CHAIBMAN, 
said he had been managiog director of several electrical companies, 
aud had been sngaged as coneulti »g engineer to several local authorif is. 
Нз had also written an article in the Nineteenth Century on the 
subj:ct iato which the Comm, ttee were inquiring. Personally he 
Was very strongly of орішіоп that the great backe of this 
couatry in electrical mattere, which was very admitted, wae 
almost entirely due to the opposition that it had encountered from 
Local authorities. 

Bat the telephone has not been interfered with by municipal 
authorities, and yet the telephone industry here is greatly behind 
o her coantries in Europe snd the United States ?—Wrrnxss said 
the reason for that undoubtedly was that a very stringent patent 
monopoly existed for 15 years in this country which did not exist 
«broad. Then another thing that bad militated against the exten- 
Pion of tel:pkones had been the action taken by the Post Office in 
regard to them. At an early stage it was decided in the Oourts that 
the telephone was a telegraph, and that the Government had a 


monopoly of them. The Government thereupon licensed people to 
work under the Acts on condition that they pald10 per cent. 
their gross receipts. As to electrical traction, he thoaght that was 
very much the same position as electric lighting. One special thing 
that had kept electric traction back was that just at the time that 
such traction became possible, many of the concessions whieh were 

nies were very nearly at the end of their tod. 
Their owners d not feel jastiñed in poing to the expense of sitering 
their system to that of electric traction, seeing that they were going 
pon old iron terms. 


owned by com 


quite a different view, I am entirely opposed to municipalities under- 
taking anything which hereafter at some fature time may be com- 
with. Take electric traction. My own opinion is that H 
will have its day certainly, but eventually I believe that motor сыз 
will drive out o traction. 

The Committee then adjourned. 


On Taerday the first witness was Sie Banzamıs Browns, of 
Messrs. R. W. Hawthorn, Leslie & Oo., Limited, shipbuilders, of 
Newcastle. “СМ the ОнлтвмАн,һе said he had been a director 
of two electric ligh companies, and had had experience of local 
bodies. He did not think that such bodies were suitable persons to 
carry on trading enterprises, particularly as regarded electrical tram- 
ways. In the case of tramways, Oorporations almost always confined 
the trame to their own immediate localities, instead of 
them to the country areas. He was aware that public bodies did not 
like private companies having the power to pull up streets, and he 
shonid say that companies ought to be more ander the control of local 
bodies in that respect. The local authorities ought to have power el 
doing the work themselves, with some final court of appeal in cam 
either side proved fractious. 

You kave no objection to a corporation buying а supplv of eleo- 
tricity or gas in bulk and supplying it to the consumers? —I don't 
think that is so objectionable. Continuing, WrrxESS said that Ве did 
not think that competition was always a benefit to the pablic, 
although in some cases it was. The attitade of local bodies with 
reference to electric lighting had, he considered, greatly hindered 
the development of the electrical industry in this country. 

posed the formation of private com 


countries in the matter of electrical enterprise 

fact that private enterprise in the industry had been 

‘whilst abroad it had been encouraged. If you wanted electric loco 
motives or certain electrical ap , one had to go abroad to get 
them. If greater facilities were given for private companies obtaining 

3535 electric lighting the industry тозам be largely 
E в country. 

By ford ROTHSOHILD: He was not complaining of foreign com- 
petition in the matter of su g electrical apparatus, but to the 
restricticns put apon the industry by Parliament. 

Lord Perr, Wrrnzss said he could not conceive that 


J).ͤ mere тошо dpe roar 


was greatly dee to the 


chairman of the Dablin United Tramways Oompany, Which wes 


and lighting undertakings, and succeeded with them ?—Whee 1 
municipality has become poseessed of a tramway undertaking tis 
has been worked for 21 years as a private enterprise, and ыо 
into a high state of development, they cannot fail to masks 3 


succeed, 

Does that apply to lighting enterprises as well ?—It would spp] 
to any enterprise, I should say. Oontinuing. Wrruzss said (м 
paronae санк ol се ee ee 
u e company, an as а discouragemen capitalists 
initiate wn . If the Tramways Act had not existed, и 
thought there would be room in London to-day for 500 miles of tae: 
ways worked by electricity. 

By Bir Warran Fostar: In Dublin they bad brought the suppl 
of electrical energy to a very fine figure. They worked then ut 


pe 


= 
v 
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little over a balfpenny per mile. "They employed the overhead 

system, and although at the outset there was a very great prejudice 
erected, that prejudice soon faded. 

the Оналтвмая, the WrrmESS sald he did not think 

fbe local authorities should have an abeolute veto over companies 

coming into their districts. There shonid be some sort of appeal, 

either to the Board of Trade or some other public authority. 


Lord AvEBURY, replying to the CHarRMAN, said he was president - 
of the Associated Chambers of Commerc: and of the English Bankers“ 


Association. He believed that the msjority of the mercantile com- 
munity viewed the spread of manicipal trading with very considerable 
apprehension, and most of the Obambers of Commerce throughout 
the ocuntry were of the same opinion. Investors, in taking 121 
municipal loans, thought they were an investinent that 

no sppreciable risk, and if municipalities were allowed to engage in 
trading, there must be some risk. In his opinion the action taken by 
local authorities under the Blectric Lighting Acts had bad the effect 
of checking the development of the electrical industry in this country. 
In regard to the Power Bills now before the House of Commons, he 
was decided ly of opinion that if electrical power was to be distributed 
in the cheapest possible manner, it must be from some | centre. 
In some cares the eff:ct of the action of local authorities bad been 
to defeat the very ot j ct they had in view. Не would suggest to the 
Committee that no further extension of municipal trading should be 
permitted, except after à special Parliamentary inquiry, and that as 
regarded water, gas, lighting, and tramways, fresh undertakings 
should only be approved if it could be shown that there were special 
reasons why they should be undertaken by the local anthority rather 
than by private persons. All ratepayers should have a locus standi 
to appear before the Committee to oppose any proposal which they 
might deem inimical to the public interests. 

By Lord Hosmousm: There were about 200 electric lighting pro- 
visional orders in the hands of local authorities which had not been 
acted upon, and no dc ubt in many cases that fact prevented private 

from undertaking a supply. In the public interest he 
cught it was wise that those orders should lapse after a certain 
time if they were not taken up. 

Mr. Manaan, member of the Institution of Blectrical Engineers, said 
he had been engaged in the electrical industry since 1879. The 
action of the Legislature primarily by the passing of the Act of 
1882, and what bad ha ed consequent upon it, bad had a 
most serious eff ct upon electrical industry. From 1882 to 1888 
there was practically nothing done in this country in the matter of 
electrical energy, and it was in those years that the Americans and 
Germans laid the foundation of their very large export business 
which they still enjoyed. Bat for ham legislation Bngland 
might have been very much more ahead in electrical matters than 
was the case to-day. The submarine oable industry d grin that, for 
it had been quite unfettered, and as a result all the submarine 
cables in use were made on the banks of the Thames. With ot 
to the large number of provisional orders now held by municipalities 
and not put in operation, it was the feeling of many electrical engi- 
neers that many of the orders had been taken for blocking purposes. 
In some cases the local authorities thomselves held gas works, and in 
other cases the gas interests on the Council were very strong. In 
other cases the Ic cal autborities opposed the granting of any order to 
а company, and the only remedy in that case was for the promoters to 
go to the Board of T. and ask them to dispense with the consent 
of the municipality. In practice, however, the Board of Trade very 
rarely dispensed with that consent, because, as a rule, wanted 
the promoters to give evidence as to a desire on the part of the rate- 
payers for the light, and that was simost impossible, because people 
would not state what they were likely to take until they saw the 
plant being erected. 

The Committee adjourned. 


Lompox Coomrx Counc TSAMWAYS. 


Мв. W. H. Horramp's House of Commons Committee commenced 
on Tuesday last week the consideration of the Bill promoted 
by the London Oounty Ooun oil known as the London 
Tramways (No. 1) B There were a large number of appear- 
ances of counsel for opponents of the ВШ, inc«uiing the 

tan Tramway Company, the London General Omni- 
bus аре and several local authorities. 

ANB opened the case for the promoters, and explained 
chat authority was asked to make 11e ons on the north of the 
Thames in connection with the existing tramways in the hands of 
the Council; to double an existing line at Nine Bims Lane on the 
tonth side of the Thames, and to erect a generating station at 
Oamberwell for the pu of working x ctions of the existing tram- 
way by ek otricity. Of the 115 miles of tramway in London, the 
L.0.0. owned 724 miles, but the 48 miles on the north of the Thames 
was leased to the North Metropolitan Tramway Oompany. The 
Council had decided that the time was ripe for introducin cal 
fraction instead cf horse traction as at present, and if the Bill passed 
they world be able to carry out the ex 
south side of the Thames. The Holborn le cal authority strongly 
objected to a line down Rosobsry Avenue, but this was important. 

.J. WILLIAMS Benn (chairman of the Highway Committee of 
the L O. O.) gave evidence in support of the Bill, and mentioned that 
in three years the Oouncil w own practically all the tramways in 
the metropolis. 


On Wednesday last week further witnesses were called, including 
Sir Атах. Bui, chief engineer to the L.0.0., who explained that 
the extensions were along the Fs, a Road and Prince of Wales 
Road, Kentish Town; бе Road, Hampstead Road; Oale- 


ments contemplated on the 


‘traffic if 


* 


donian Road to Seven Sisters Road and Green Lanes; Bt. Paul's - 
Road, Islington; Evering Road, Stoke Newington, and Rosebery 
Avenue. There was also a number of short extensions to connect 
various points. With points and crossings, the estimated cost of these 
extensions were £109400. The electrical equipment of the West- 
minater and Tooting ex tal line would cost £186,500 and the 
Blackfriars and Kennington line £57,500. 


On Thursday last week Prof. Kunwepy was called, and said that 
last year he was asked by the L.O.O. to report on the question of 
electrical traction for London, and had carefully studied the question, 
both on the Oontinent and in America. He reported that an under- 

und system would be perfectly feasible for the central portions of 
on, and it wonld not be extravagantly expensive. For the outer 
portions of London he sdvised the cheaper overhead system. He 
advised that there were no serious en difficulty in working 
cars by electricity. The local authoritics would have power of veto 
in respect of the overhead system. To all outward appearance the 
underground electric system was exactly like a cable line, and it 
would in no way interfere with ordinary tro fflo. Witness proceeded 
to explain the working of the conduit system and the surface contact 
вуеш to the Committee. Нә did not think there would be the 
smsllest danger or difficalty if the surface contact syatem were 
adopted, but it was not so la-gely in work as the conduit system. 
Таву were not asking by the Bill for absolute power to use this latter 
system, but they wanted to be able to ask the Board of Trade to be 
owed to use if, shoald it be thought advantagecus so to do. The 
present intention of the Oouncil was to employ the conduit system, 
except that they would ask the Board of Trade to be allowed to 
employ the surface contact system on the line from Westminster to 
Tooting. They were asking for power to erect a generating station 
at Camberwell, and part of the sito was at present owned by the 
Oouncil as a horse depót. He considered the site a most suitable 
one, He thought the station would be large enough to serve the 
whole of South London for msny years. It would be very іпооп- 
venient if they had not uniformity of working for the whole of the 


London таа К | 

In crose-ex tion, Wırmass said the conduit system had passed 
from the experimental stage. It was in work in New York, whete 
the traffic was woree than in London. He thought the surface con- 
tact system had been tried sufficiently to justify the Counoil in try- 
ing it from the point of view of economy to the ratepayer, ast 
cost would be £2,000 a mile leas than the conduit system. They were 
not proposing the “ Potter” system as at work at Monioo. The 
surface contact system was not at work in any place in England. 

Mr. Faueman, Q. O., ted out that the cil were not aekin 
the Committee to decide which of the two systeme should be tried, 
int merely that they might go to the Board of Trade if they thought 
it advisable. 

The CHAIBMAN said it was perfectly clear that the Committee was 
not ac: mpetent tribunal to decide which system should be used. 

Mr. WILL (for the Lambeth Vestry) said he wculd be perfectly 
satisfied if only the conduit system was used. 

By Mr. Knox: The reason why the Council had brought in two 
Bills with regard to what was practically the same matter was because 
tbe Council was not the road authcrity. 

Further, Wrrmzss said he shculd bardly say that the surface 
contact system was unsuitable for crowded authorities. 

In re-exsmination, Witness said the experiment would cost 
£16,000 a mile, and i¢ would be unreasonable if the local authority 
had the right to demand that the line should be taken up at any 


Oa Friday Mr. A. Влкив, the manager of the L. O. O. Tramways, 
was called, and stated that in 1899 there was a net profit of £44,000 
on the tramways, which, he anticipated, would be largely increased 
by the adoption of electric traction. He anticioated that on the 
existing tramwaye the increase would be about £27,000 a year. 

à Other evidence having been called, the case for the promoters was 


On Monday the case of the opposition was gone into, and several 
witnesses having been heard, Mr. Munnox (representing the Holborn 
District Board of Works) stated to the Committee that the opposi- 
tion of bis clients was confined to the tramway proposed to be laid 
along Rosebery Avenue, and the reason of their opposition was the 
congested state of the traffic along that part. He pointed ont that 
the consent of the Clerkenwell Vestry had been obtained in conse- 
quence of the L. O. O. agreeing to spend over £200,000 on improvements 
in that district. 

Several witnesses were called to bear out counsel's statement aa to 


the congested atate of the traffic. 


Mr. PEMBROKE Srrr R, C. O., addressed the Oommittee on behalf 
of the omnibus owners, and contended that before Parliament sanc- 
tioned rate-aided competition against omnibuses there should be con- 
vincing proofs that the proposals were necessary in the public 


Mr. Vzser Knox addressed the Oommittee for the Wandsworth 
District Board, and op the proposition to reconstruct the tram- 
way between Westminster Bridge and Tooting for experimental 
electric traction, as he contended that the line could be reconstructed 
under the powers which had been already given the Oouncil in the 
House of Commons. Farther, the Wandsworth Board were. 
to the Oouncil being allowed to adopt the surface contact system 
without the consent of the Iccal authority. 

The surveyor of and Too 


and the surveyor for the 
Lambeth Vestry gave evidence as to the 


ger which would arise to 
the surface contact system was adopted. | р 
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Oa Tuesday the Committee concluded its sitting. After hearing 
evidence from the frontagers in opposition to the Bill and counsels’ 
addresses, the OHAmUAN announced that the Committee had 
decided to approve the preamble of the Bill, inclusive of all new 
tramways asked for. They refused the application of the local 
authorities of Lambeth and Wandsworth for a veto and the use of 
the surface contact system of electric traction, and in regard to other 
matters. As to any injury arising from nuisance, the Committee 
considered that the Oounty Council shosld be made liable for any 
injury causcd by their own negligence, but not for any otber ir jery 
otherwise arising. In respect to the frontagere, whilst undoubtedly 
individual cases of hardship were inseparable from public improve- 
ments, they did not feel themselves free to exclude any of the scg- 
geated tramways on the ground of such hardship. They also 
considered that in the march of improvement it was inevitable that 
omnibuses should be supplanted ia some streets to meet the needs of 
a growing population. 

Subsequently the clauses were adjusted and the Bill was ordered 
to be reported to the House. 


Orry or Lospon Exzorric Lier COMPANY. 


Ox Tuesday the Bill of the City of London Electric Lighting Oom- 
pany, relieving the company cf certain onerous conditions with 
regard to the investment of reserve, was passed as an unopposed 
measure by Lord Morley’s House of Lords Committee. 


Ргүмостн, BrowmHOUSE, AND Ющуонровт Tramways BILL. 


Os Monday the Select Committee of the House of Commons on 
Unopposed Bills considered the Plymouth, S:onehouse, and Devon- 
port ways Bill, the object cf which is to confer farther powers 
upon the Plymouth, Stonehouse, and Devonport Tramways Com- 
pany, who seek power to construct a double line of tramways in 
Plymoath and Stonehouse on the gauge of 3 feet 6 inches, and to 
work it and the existing tramways of the company by electric power. 
The proposed tramways inc ийе a double line commencing in 
Lockyer Street by a junction with the present tramways of the Cor- 
poration of Plymouth and terminating in Bank of England Place; 
a double line commencing in Bank of England Place by a junction 


with tramway No. 1 at its termination, and terminating about the 


junction of Manor Street with Union Street; a double line com- 
mencing by a junction with No. 2 at its termination, and ending 
with a junction of the company’s existing line in Edgcumbe 
Btreet; a single line commencing by a junction with No. 2, 
and terminating in Union Place opposite the western side of the 
company'scar shed. The period assigned for the completion of tke 
works is three years, with forfeiture of powers and per alties in case 
of failure. Electrical power shall not be used except a system 
approved by the Board of Trade. Provision is also made that the 
company shall not take or demand on Sanday or any Bank or public 
holiday any higher rates or charges than those levied by them on 
ordinary week days. Provision is made for the raising of additional 
capital, not exceeding £36,(00, by tbe creation and issue of ordinary 
shares, or stock, or preference shares, and for borrowing a sum not 
exceeding £9,000, but no part of this may be borrowed until the 
whole of the additional capital is issued and acc:pted and cne-half 


paid up. 
The preamble was proved and the Bill was ordered to be reported 
to the House. | 


AIBDRIB AMD CoaTBRIDGE TRAMWAYS. 


TBE Select Oommittee of the House of Lords, presided over by Lord 
Ribblesdale on Tuesday and Wednesday, considered the Airdrie and 
Ooatbridge Tramways Bill. The Bill originally intended to include 
Coatbridge, but ss the local authority had not given ite assent, Coat- 
bridge bad been struck out, so that the Bill now referred only to the 
tramways of Airdrie. 

In consequence of the decision of the Oommittee in the Hamilton, 
Motherwell, and Wishaw T:amways Bill, the Caledonian Railway 
withdrew their opporition, and the only opponents were the Ооаё- 
bridge Water Company, who considered that the construc'ion of the 
tramways might interfere with their mains. 

The OnHaírRMAN said the Committee were of opinion that they 
ought not to grant a locus standi as the water company was sufficiently 
protected, and they declined an application by the promoters to 
award costs against the water company. 

Mr. J. H. WinsLow, engineer of the scheme, was examined as to the 
nature of the undertaking, after which the Committee held the 
preamble proved. 

Clauses were adjusted, and the Bill was ordered to be reported to 
the House. 


HAMILTON, MOTHERWBLL, AND WisHaw TRAMWAYS. 


Lorn RIBBLEGSDALE'S Committee of the House of Lords commenced on 
Monday the consideration of the Hamilton, Motherwelland Wishaw 
Tramways Bill, which proposes that an electric tramway, on the trolley 
system, should be laid down on the public road between Blantyre and 
Wishaw, by way of Hamilton and Motherwell As the Bill stood 
originally, there was a provision for a branch to Larkhall, 34 miles 
long, but it was struck out of the Bill by the House of Commons 
Committee. The promoters (the British Thomson-Hosston Company) 
were represented by Mr. Balfour Browne, Q.C., Mr. Ernest Page, and 
Mr. W. Ru, sell, and there appeared on behalf of the objectors (the 
Oaledonian астау Company) Mr. Littler, Q.C., Mr. Pember, Q., 
Mr. Worsley Taylor, Q. C., Mr. Baggallay, Q. O., and Mr. Moon, Q.C. 

A large number of local witnesses were called to prove the con- 
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venience the p tramway would be to the inhabitants of th 
district, and Mr. James Sruanr, O. B., cf Messrs. Warren & Stum, 
Glasgow, and Mr. R. W. Hocasrs, electrical and mechuial 
er gincer, Ejinburgh, gave expert evidence. 

r. ALBERT БКовват Monks, managing director of the Brita 
Thomson-H.uston Company, spoke to the financial capsc.ty of th 
company. 

A good deal of evidenc) was afterwards called by t e course! fa 
the Oaledonian Railway Oompeny, sh wing that the company {aly 
carried out ite duties in the diatrict, and there was also some bel 
evidence as to tbe narrowness of parte of the thoroughfare rug 
which the proposed tramway would run. 

Mr. BAaGALLAY addressed the Committee for the opponents, ам 
contended that the tramway would depend for ita success on effective 
competition with the Caledonian Railway which, it had been amply 
proved, had done its best for the district. Не ccntended that me 
competition would be unfair, having regard to the conditions шїн 
which the Oaledonian Railway Oompany had their capital, 
He further contended that it was prim4 facie proved that there wa 
no local demand for the tramway, because the local authorities would 
not take it up; and, further, the roads were unsuitable for tberunnieg 
of an electric tramway. He submitted, therefore, that the Bill cogit 
not to prcceed further. 

The Committee decided to pass the preamble of the Bill, and the 
clauses were afterwards adjusted. 


[Owing to great pressure upon our space this week our report d 
the further evidence given Ferara DE the Sath Wales Electric 
Power Bill is held over until next week.—Eps. Exc. Bay | 


CORRESPONDENCE. 


Electrical Cabs. 


One would think from reading the circular issued by te 
directors of the late London Electrical Cab Ocmpamy, 
Limited, that the electrical vehicle was an impossibility, and 
that the vast sum subscribed by the public was used is 
endeavouring to put a practical vehicle on the streets. 

From the manner iu which the capital was spent, wicked- 
minded per.ons might feel inclined to suggest that the only 
reason for which the company was started was to obtain the 
£25,600 for the valuable (sic) licenses withont which, ve 
were told, you could not make electrical vehicles at all, 
although the electrical landau, which was shown to tle 
would-be shareholders at Winchester House, was п ade under 
quite a different system, and one for which no license wis 
required other than that conveyed to the purchaser of ay 
patented article. 

The directors say that although the designs were approved 
of by engineers and experte, several defects developed hem- 
selves in the vehicles. To my knowledge the directors were 
advised to make only two cabs in order to find out what wa 
required to stand the London streets; but no, this would 
have been too prudent, so without any actual experience to 
guide them the first 40 cabs were put in hand at once. They 
say they were too heavy for the rubber tyres; of course 3$ 
to 40 cwt., which was their weight, is too much for the eam 
wheels and rubbers one would find on an ordinary four-whel 
horse-drawn cab, which weighs only 8 cwt., and which wer 
the sort put on the first cabe!! The vibration, too, we are 
told, destroyed the cella. One cannot be surprised at the 
vibration in a vehicle which was built practically withou 


springs; what further damaged the cells was Ше enormow 


amount of current taken from them owing to the want o 
attention to the gearing and sending out the cabe without 
proper oiling arrangements. Not any of the vehicles had u 
umperemeter, so that however anxious a driver might be to 
run the cabs successfully, he had no certain means of telling 
whether his cab was running properly or not. _ 

Then there was the driver bogey. Can one expect met 
who have a living to earn not eventually to b.come di 
heartened and revert to the old horse-drawn vebicl 0 
consequence of the continuous breakdowns ?—breakdows 
which could in all cases have been prevented by propt 
super vision and examination of the cabs after each day's 102 
I know that it is possible to obtain any number of men wb 
could, with slight training, properly drive an el 
vehicle. 

Consider again the large sum spent upon that alternstim 
transformer plant, which was put down to eupply the 
tricity for the accumulators, and which turned oat to K 
practically useless, as the current ultimately cost 4d. or £3 
unit, and was abandoned, a continuous current plani vi 
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Babcock & Wilcox boilere, being afterwards put down, at a 
further cost of several thousand pounds, although all the 
current necessary for the nndertaking could have been ob- 
tained without a farthing outlay at about 14d. per unit 
from one or two supply stations ia London. 

To see that electrical vehicles can be made to run, and ata 
Profit when properly managed, you have only to turn to New 
York, where, starting with a modest 20 caba, the number is 
now increased to cver 200, and to Berlin, where electrical 
omnibuses are in use successfully, and a'so to the few elec- 
trical Victorias which have been recently hired out here in 
London, and і ате proved such an unqualified success. But 
no company started to hire out electrical carriages can ever 
prove profitable if run upon the lines of the late London 
Electrical Cab Company. 

That smart, comfortable and reliable electrical carriages 
will eventually appear in our streets in large nambers there 
is not the shadow of a doubt, their popularity is beyond all 
question. The entire absence of noise and vibration, heat 
or unpleasant odours, not only to the passengers, but to any- 
one in the immediate neighbourhood, and the ease with 
which they are controlled, all tend to make them an ideal 


at 100 volte, and something entirely different must be 
gought—high tension in scm : form—sub-stations with rotary 
converters are obviously inadmissible, as a simple calculation 
shows. An ideal arrangement would be to collect current at 
high tension, three-phase, say, 3,000 volte, and place the 
transformers on the train, also a motor-generator, having 
the cars fitted with the much loved 500-volt series motor. 
When the train reaches a labyrinth of crossings, &o , the 
high tension conductors can be left cff at a respectabla dis- 
tance, and the 500-volt third-rail used to feed the motora 
direct. Even with this arrangement on long lines, with fast 
trains a system of higher voltage with static transformera 
would be required to condense the generating stations for 
economy's sake, This opens up an entirely new possibility 
of controlling the traffic by means of cutting the power off 
sections of the line, at the signal boxes or transforming 
pointe, making alive only those portions which are wanted. 

This is rather a long took ahead—too long, perhaps, bat 
something of the kind will be done as time rolls on. 

Electric traction is not doomed to stop at the tramcar. 


Arthur H. Gibson. 


means of locomotion. 


The Automobile Club, 8.W., 
J'une 21st, 1900. 


Carl Oppermann. 


Progress in Electric Traction. 


In your isene of May 11th, under the heading “ Progress 
in Electric Traction," the possibilities of electrio traction by 
means of three-phase motors on the cars—using two trolley 
wires, with the rails as a third conductor—are discussed, and 
attention is called to the remarks of Mr. H. F. Parshall, and 
amongst them that the polyphase motor does not lend itself 
: to series working. 


I do not intend to defend the case of the polyphase motor. 


but would like space in your paper to call the attention of 
your readers to a fact which must be already known to some, 
but has not been mentioned so far as I am aware. 


If two polyphase motors are taken—for argament’ssake let 


them both be star wound, of the same size and voltage, but 
one having closed rotor circuits, and the other fitted with 
three elip rings, also a three-phase star winding to the rotor. 

The latter, which we will call A, is attached in the ordinary 

way with a switch to a source of supply, and its three sli 

rings on the rotor connected to the stator winding of 
motor, whose rotor winding, ав will b» remembered, is a closed 
one. On closing the switch A and B start off together, bat 

B soon comes to rest, while A runs on at a speed near to 

synchronism. If these two motors were connected rigidly 

by their axles, or were in place underneath a tramcar, it 
appears to me that something like the effect of series work- 
ing could be obtained by arranging the windings for it, so 
that after half speed was reached each motor could be thrown 
- direct on to the mains with its rotor on short circuit. 
. To get a rough idea of what would be happening in such 
. а Cage, assume the speed of the rotating field in a motor (as 
impressed by the generator) to be 800 revolutions, and the 
rotor d obtained at this particular moment to ba 400 
revolutions. 

The generator field is vigorously cutting the rotor 
windings of A motor and generating three-phase currents 
which impress on the stator of B motor a revolving field of 
400 revolutions, §¢., the difference between actual speed of 
A and the impressed speed of the generator, but the speed of 
B is already 400, therefore B must have a back E.M.F. 
nearly equal to the impressed E.M.F., which will greatly 
‚ reduce the otherwise large currents flowing in, and generated 
by, the rotor of A, which would be equivalent to increasing 


the resistance of A rotor greatly, or almost making it equal . 


to an open circuited rotor, under which conditions the 
mechanical speed of the rotors would fall, more current would 
then flow, and so on ad lib. Au experiment would settle it 
emphatically, 

In connection with the problem of working long distance 
railways by electricity, there is another point which I am 
almost afraid to oall attention tc, as this subject is a large one. 
A few figures show that the 500-volt system alone is as hope- 
leas as attempting to send power from Willeeden to London 


Cape Town, June 5th, 1900. 


Working without a Provisional Order. 


. Referring to the query in your legal column in the current 
issue of the ELECTRICAL REviEW, the following may be of 
interest to your correspondents :— 

I have just completed a similar scheme to the one 
кке for which no provisional order was obtained. 

he consent of tbe Rural District Council was first 
obtained, and next, that of the County Council, 
on the condition that the work in streets should be 
done to the satisfaction of their surveyor. The work was 
done in accordance with the Board of Trade rules. An 
official was sent down by the Post Office to see that their 
service was not interfered with, and with him it was arranged 
that where the electric light wires crossed the telegraph 
wires, the Post Office would erect guard wires, and where 
the contrary was the case the company were to erect them to 
the satisfaction of the Post Office engineer. 

The Board of Trade wrote asking if their rules had been 
adhered to, and that concluded the matter. 


W. H. Isherwood. 


The Towns’ Refuse Problem. 


The criticisms of Mr. Francis Goodrich and of Mr. Stanley 
Clegg on the article which appeared in the ELECTRICAL 
Review of Jane Ist and Stb, have reference to the opinion 
expressed therein as to the value of refuse as a fuel for 
raising steam for electric lighting purposes. It will be well 
to repeat the exact words complained of. They are as 
follows :— 

“ We are not aware of a single instance of electrio light 
being economioally and satisfactorily produced by steam 
generated in boilera combined with incinerators where refuse, 
and refuse only, is burnt." 

Mr. Goodrich combats this statement, and cites Darwen, 
infer alia, a8 an instance of thesatisfactory supplv of electric 
light with refuse, and refuse only, as a fuel. Mr. Stanley 
Clegg, the borough electrical engineer of Darwen, writes 
strongly in support of Mr. Goodrich’s view. 

I fail to see that the general opinion on towns’ refuse as 
а fuel, expressed in the article, is successfully controverted 
by the figures quoted by these gentlemen. It is clear that 
some reasonable proportion between the electric light demand 
and the amount of refuse burnt must be assumed, and this 
is implied by the use of the word “economically.” At 
Darwen, the steam used for electric lighting must in general 
be a very small proportion of the total amount raised, as will 
be seen by an analysis of the figures given by Mr. Clegg. 
This gentleman states that, as the result of two 48-hour 
testa, one in August, 1899, and one in April, 1900, the 
average amount of water evaporated per pound of refuse, 
from and at 212? F., was 1:62 lbs. The refuse burned at 
Darwen is from 80 to 35 tons per day, and the average 
maximum load is put at 160—180 f. H. p. in winter. lt may, 
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therefore, be assumed that 600 1.H.P.-hours would constitute 
the average demand on a winter’s day; allowing 26 lbs. of 
water per I. H. P.-hour, the plant being non ensing (no 
offence meant to Messrs. Belliss), the electric light demand 
should account for 15,600 lbs. of water evaporated. Accord- 
ing to Mr. Clegg's figures, the actual average amount 
evaporated is about 32 5 tons x 2,240 x 1:62, or 117,936 lbs. 
The amount of steam required for electric lighting on a 
winter's day is therefore 13°3 per cent. of the total amount 
stated to evaporated. In these circumstances one can 
appreciate Mr. Clege’s statement that much annoyance is 
being caused by the blowing off of the surplus steam. 

Is there a single instance of the amount of electrical energy 
to be derived from the combustion of refuse having been 
calculated on such a basis as this by an advocate of refuse asa 
fuel? Is it not the fact that from the testa quoted by 
Mr. Olegg, 32:5 tons of Darwen refuse would have been 


held to be capable of supplying steam for 17528 = 4,536 


I.H P.-houre ? 

Is Mr. Clegg prepared to use his refuse, as an advocate of 
refuse for fuel would have him use it, and guarantee that he 
would effect perfect combustion of the refuse, and at the 
same time maintain a constant steam pressure when 
evaporating 162 lbs. of water from and at 212° per pound 
of refuse ? | 

In such a case as Darwen where, on the engineer's own 
showing, the maximum demand for electric lighting pur- 
poses is less than the amount of steam that blows off, it is 


quite clear that no difficulty need be experienced in keeping 


а constant steam pressure, but it is equally evident that my 
statement does not apply to Darwen yet; but to cases in 
which the demand for power absorbs a large керен of 
the steam which the refuse is calculated to capable of 
raising. ‚ 

With regard to the calorific power of Darwen refuse, it is 
only necessary to point out that Mr. Goodrich considers 
refuse from which 1:62 Ibs. of water is evaporated per pound 
to be “ below the average." The calorific power of the com- 
bustible portion of Darwen refuse must be at least 
5,500 Th.U. per pound. | 


In conclusion, it is worthy of note that neither the Hors- - 


fall Destructor Company, nor Messrs. Manlove, Alliott, nor 
any other first-class firms who manufacture destructors, have 
taken exception to the statements in the article in question. 


The Writer of the Article. 


Electric Launches on the Thames. 


Oar attention has just been drawn to a letter on this 
subject in your issue of the 8th inst, in which Mr. Eck 
refers to observations made by himself and Mr. Callow as to 
the working of electric boats built on the Callow-Eck or Vril 
system. 

In order to avoid misapprehension on the subject on the 
part of any of your readers, we write to say that we are the 
sole owners of the registered trade mark Vril,“ and that 
neither Mr. Eck nor Mr. Oallow is in any wey connected 
with our company. 

We shall be glad if you will give the same prominence to 
this letter as to that of Mr. Eck. 


Westmacott, Stewart & Co., Limited, 
ALFRED WrsrTmacort, Managing Director. 


THE MAINTENANCE OF ELECTRIC 
MOTORS. 


THE cost of maintaining electric motors is a matter upon 
which we cannot hear too much. Unfortunately, there is 
very little available information upon the subject. No 
doubt there are engineers who have had special experience 
in this direction, but such men are not, as a rule, disposed 
to publish their knowledge, althongh it might aid very 
materially in elucidating some important points in con- 
nection with electric driving. It has often been the duty 
of an electrical engineer to point out the great inefficienc 

of small steam engines, and though there has been muc 
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to warrant his critical attitude, one is occasionally insi $ 
to ask whether small electric motors are all that cook à 
desired. This is, unfortunately for somc manufactum 
an age of cheap goods and cheap plant, and the шшш 
are во constituted at the present moment that the conus 
will have cheap motors, and if the manufacturer wil m 
make them, then he is gradually cut ont of the mac 
business. These remarks apply more particularly to кы! 
motors, and though it is possible to make ama machi 
which are fairly efficient, one is inclined to doubt whete 
‘for the extremely low prices at which motors are mi 
they can be made to wear well. This is just the рож 
The users of motor vi. 
eventually find ont for themselves what the maintenance d 
may à 
inclined to listen to the people who make good bot soz: 


on which we want information. 
ly-made motors is, and one of these days 


what expensive motors. 
Mr. 


C. A. L. Prussman, the borough electrical engine 
of Doncaster, in a paper presented to the M. E. A. on te 
maintenance of motors, gives a good deal of informatica œ 
the maintenance question, but his experience has bem, m 
presume, with a good class of motor, and hence his reals 
cannot be held to apply to the cheap ard nasty type. Ass 
matter of fact, Mr. Prussman is mainly concerned with tie 
question of the maintenance in so far as it affects hiring «i 
arrangements. The author of the paper was for some yen 
associated with the Bradford Corporation electricity web, 
where the hiring of motors has been worked on a liben 
scale, hence his remarks are of considerable value. It be 
been said that the maintenance of motors would prevents 
successful hiring arrangement being carried ont, but Шор 
much trouble has been apparently experienced at Bradfod 
on this account, one is inclined to agree with the suthord 
the paper that it should not prove a complete bar to a Ow- 
poration adopting the hiring principle. At tbe same tm 
gained at Bradford is quite enough to sbor 
that all motors should be subjected to somewhat rigid tan 


the experience 


before they are suffered to go on to the mains. 


Mr. Prussman endeavours to show, and we think to sm 
purpose, that a considerable proportion of the maintensse 
charge is due, not во much to the motor, as to the switching 
apparatus and other causes external to it. Assuming th 

e motor is a fairly well designed machine in the і 
instance, one would expect to find that to be the cas, fa 


without hesitation, one may admit that motor кшш 
There are, it is tm, 
switches on the market which are well made, bat s me 
reliable device is very expensive, and certainly bears s big 


devices are generally unsatisfactory. 


percentage to the cost of the motor. We are inclined и 
think, however, that much of the trouble of starting derm 
arises from them being unsuitable for all cases; while bein 
ectly satisfactory for some they are totaly 
inadequate for others. Mr. Prussman very clearly deat 
strates that motors are used in Bradford for many ты 
p „and the multifarious objects to which a motor ! 
applied may tend to prevent the standardisation of m 
switches which the author of the paper appears to desire. 

Bat though some types of switch are frequently employed i 
cases where they are wholly unsuitable, we are not ю E? 
that the same remark cannot be applied oocasionaly V 
motors. There is, at any rate, а great diversity of opi 
among manufacturers as to whether machines shouid b 
chunt or compound for certain work, and we know fors fa 
that in a recent tender the makers were hopelemly 
as to whether shunt or compound was the better for i 
particular work in question. 

On the different types of starting switches, Mr. Prost 
makes many „ remarks, and the experience gui 
at Bradford ought to be of great ser vioe to other m 
engineers. It is shown that the small motor on the supp) 
mains is far and away more troublesome than the large #: 
and it is estimated that motors from } B z P. to3 B EP. n 
more trouble by tome 30 per cent. than those ranging I 
4BHP..to 12 B H.P.; how far this is affected by oa 
cost of the motor, it is impossible to say, bat, 98 ; 
the works cost of a small motor is mainly that of labor, 
is impossible to bay a cheap motor that is not at som 0^ 
or other likely to give trouble. 


Since so many electric lighting authorities will be pe 


mately obliged to adopt hiring methods, the pape yu 
Prussman will prove to be of great use. 
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LEGAL. 


“ Barriso INSULATED Wray ОомрАнҮ v. "овини Unrrep Tramways 
4. COMPANY AND THE NEW York CABLE ARD Conporr COMPANY, 
„ LIMITED. 


Ox 21et inst., in the Ohancery Divi- jon, Dublin, before the Vice- 
Ohanc- llor, in this matter, an application was heard on behalf of the 
pleintiffs for liberty to administer interrogations to the defendants, and 

for farther discovery of documents. The plaintiffs had obtained a judg- 
ment in November, 1899, declaring that the defendants bad 
a British patent which the plaintiffs held for the manufacture of 
cable (insulated by a special process) for electric traction, and an 
inquiry was directed as to the damages suffered by the plaintiffs. 
The patent, however, had expired on September 204, 1898, and the 
judgment limited the inquiry as to damagestoall cables manufactured 
by the New York Company, and received by the Dablin Tramways 
Company prior to that date. The plaintiffs, with a view to pro- 
secuting the inquiry as to damages, now sought to interrogate the 
defendants as to the quantity of cable delivered before Beptember 
2nd, 1898, to the Tramway Company on board ship in New York, 
where delivery was to be made by the terms of the contract of sale. 
The defendante’ contention was that the interrogations should be 
limited to the quality of cable actually landed in the United Kingdom, 
their argaments being that to deliver in New York was not an 
infringement of the patent. The question was fully argued, and after 
hearing counsel on both sides, the Vice-Ohancellor held that the 
interrogations and discovery (an order for which he granted) should 
be limited as contended for by the defendants, and that each party 
should abide their own costs cf the application. 


WASHINGTON v. BABBACLOUGH. 
‘Tua case of Washington v. Barraclough concluded in the Chancery 


: Division of the High Court, before Mr. Justice Buckley, on 21st inst. 
. The parties have been partners in a manufactory of electric cables 


and machinery at Sowerby Bridge. They had separately purchased 


certain patterns, drawings, &c, and agreed to work jointly, but 


;disputes arose, the plaintiff contending that the defendant alleging 


that the plaintiff had never pald him the proper proportion of the 

profits dae to him. His Lordship held that plaintiff's version of the 

agreement was the correct one, and directed an account to be taken 

on that basis. He also held that defendant had failed in his counter- 

Claim for damages for alleged negligence by plaintiff in manufac- 

: unix йиш: machines. Judgment for the plaintiff accordingly, 
coste. 


 BRivma Рглти Бгиотвіс Ілант AND Traorion Company, LIMITED. 


- An order for the compulsory winding up of this company was made 
dy Mr. Justice Cozans-Hardy on the petition cf Glynn, Mills, Oarrie 
and Oo., judgment creditors for £1,760. 


 Isthe Division of the High Court of Justioe on Wednes- 
: day (June 27th) before Mr. Justice O.zsns-Hardy, Mr. Younger 
mentioned tne petition against this company. He said a winding-u 
Order was taken on the previous day on an unopposed petition. He 
aed if anyone appeared for the company, and as no answer was 
given his шшр presumed the order must The petitioners 
с had misunderstood the fact that negotiations for reconstruction of 
the respondent sonpany were stili proceeding, and if carried 
- through (as they probably would be) everyone would be paid. He 
asked that the order might be stayed, and that the petition might 
be pnt in the paper in a fortnight’s time. 
А Bes ustice Cozmms-Hanpx asked if anyone appeared on the 
i on. 


Mr. Уоснаив said the parties were under the impression that the 
_ саве would Le mentioned that day and not the previous day. 

NM. Justice Ooxzmms-Hagpy said he thought the best plan would be 
; to order the petition to be restored to the paper on July 10th, and 
: in the meantime to stay the order. The matter must be mentioned 
. M once to the winding-up division. 


BUSINESS NOTES. 


The Copper Market.—According to the fi zures supplied 
by Messrs. Н. R. Merton & Oo., in the last issue of their fortnightly 
ciscalar, the stocks of copper have increased by 109 tons, and the 
price of G.M. B's. has fallen 17s. 6d. per ton during the first 15 days 
of June. The total supplies have amounted to 14,925 tons, North 
" America contributing no less than 10,624 tons to this total. The 
shipments from Chili and from Spain and Portugal are, however, 
mucn below the average, while those from Australia and other 
‚ countries” are also sligntly down. The deliveries of copper have 
totalled 14,616 tons, and 200 tons of "standard" copper have been 
shipped to America. Stocks, which on June let were 29,204 tone 
; had therefore risen to 29,313 tons on June 15th, and the price of 
G.M. B's, had fallen from £73 88. to £72 78. 6d. in the 15 days. 
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Electrical Wares Exported. 
Winx mme JUNE 20TH, 1899. | Warr Exwppec Jonn 19тн, 1900. 
Amsterdam .. vs .. Value £40 Adelaide > .. Value £109 
Antwerp. Teleph. wire .. 129 Alexandria .. 8 z os 24 
Archangel 25 T: 51 Algoa Bay .. sí i. a 66 
Auckland > е .. 130 Amsterdam vs vx ay 48 
Barcelona .. vs „ „ 150 Archangel .. oa А .. 9361 
Bombay  .. wi 165 Auckland .. oe $5 .. 206 
Buenos Ayres ee ee ee 21 Beit a es eo ee ee 597 
” Teleg. mat. .. 712 Bombay  .. ‚> NS .. 256 
Caloutta .. .. «oe .. 229 Boulogne 220 
Cape Town.. ES "s M 78 Brisbane x .. 983 
Christchurch es se ee 26 Brussels * 9 ee ee ee 86 
Colombo җе 58 - 20 Buenos Ayree ae Е . . 2, 205 
Copenhagen. Teleg. cable . 4,578 Calcutta  .. e as .. 918 
Durban es ee ee ee 1,797 Ca e Town эе ee 806 
East London sa “зык .. 220 Colombo ʻi 2s 1,171 
Ghent eas ша s is 75 Copenhagen. Teleg. cable 187 
Hong Kong. s ЕА .. 118 Durban = S 5% . . 260 
Melbourne .. RA st x 30 East London à vi . . 101 
б Teleg. mat. . . 1,473 Hamburg. Teleg. mat... .. 1,200 
New York .. ВЯ ©» .. 120 Kingston  .. € vi 89 8% 
Ostend ae m sh 88 Lisbon is 8 gx ior 27 
Otago sa ee СА . 800 Madras ia es T T 18 
Port Elizabeth  .. ae .. 490 Malta.. - doe vx .. 825 
Rio Janeiro a ne ia 85 Mauritius .. vs P .. 119 
Rotterdam .. as е id 20 Melbourne .. "t vx . 298 
Rouen НР А s . 850 Montreal .. is a is 70 
Santos. Teleg. mat. .. 491 Penan is ae se .. 150 
Singapore .. si sa - 72 Port Chalmers es - 49 
и Teleg. mat... .. 172 Port Said jw si > 80 
St. Petersburg ВЯ .. 883 Rangoon  .. 8 T: .. 198 
Stockholm EN wa 9 88 Rio Janeiro.. s T "m 87 
Sydney ds vs - . . 172 А Teleg. mat... .. 1,969 
Tenenffe .. Их Sa sd 35 Rouen : 25 - E 70 
Wellington ee ee ee СЕ 0 68 Shanghai ee ee ee oe 442 
Yokohama .. ^ T x 29 Singapore .. ae T . . 257 
Sourabaya .. ss <a as 60 
Stockholm. Teleg. cable . 207 
is Teleg. wire 275 
Sydney bs ie vs 1,787 
Wellington . 426 
Yokohama oe ee ee ee 941 
Total 814,220 Total os £15,980 


Foreign Goods Transhipped. 


Colombo. Elec. fittings. Value £56 Alexandria. Elec. mat. 
Sydney. Teleg. mat. . . 8,994 | Bombay. Elec. mat. 


„ 44050 


Value £64 
ix 12 


Total . 416 


Total 


Electrical Wares Exported. 


Winz mme JUNE 271TH, 1899. | WIr ENDING JUNB 26TH, 1900, 
Adelaide Value pi Aden .. > vu Value ao 


Alexandria. Telep. mat. Alexandria .. iis và 9: 
Amsterdam vs ss v» Algoa Bay .. - i^ . 102 
Antwerp  .. 2: vs .. 48 Amsterdam ks — 65 
Archangel .. eid és А 47 Antwerp  .. ve "S s 22 
Bangkok  .. at "T HA 84 i Elect. fuses .. „ 711 
Bilbao - - a gx 40 Archangel .. vs ae .. 105 
Bombay € a "e .. 160 Azores E a 85 . . 129 
Boulogne es „ 21 Bombay ‘is zs 50 
Calcutta... Es E .. 636 Brisbane  .. " 105 
Cape Town oe vs .. 962 Buenos Ayres ‘ 66 
Christiania .. = is ae 99 Calais Sd с 28 
Colombo бА 28 4 70 Caicutta  .. ies . 851 
сокыр. Teleg. cable. . 103 is Teleg. wire . 584 
Delagoa Bay. Teleg. mat. .. 41 Cape Town. i . 222 
Demerara .. T ее - 81 Colombo 29 .. 390 - 
Durban Vs T- гә .. 560 Durban ‘a 50 
East London ae бе sie 52 Fremantle .. sä 40 
Flushing. ge : s 10 Hamburg 26 i 20. 
Gijon.. - xs Vs .. 9,500 Hong Коң: te .. 540 
Gothenburg. е ag А 43 Labuan. Teleg. mat. . 616 
Kronstadt. Teleg. cable 600 Mauritius - © 21 
Launceston.. . .. T i^ 51 Meibourne .. ds * oe 88 
Madeira ba we Кя “з 91 Үз Teleg. mat... T 69 
Malaga eu МА - M. 55 Nagasaki. Teleg. cable.. .. 12,000 
Marseills .. ay ХР «d 20 Paris .. oo s » .. 100 
Melbourne .. " “з 99417 Penang. Teleg. mat. 87 
Odessa i is m 9 50 Port Said НА ii an 40 
» Teleg. mat. .. 200 St. Petersburg. Teleg. mat. .. 80 
Ostend 8 ae” qe is 97 Shanghai .. ri Va 298 
Penang. Teleg.mat. .. E 50 is Teleg. mat. .. 129 
Port Elizabeth  .. ae . 467 Singapore. Teleg. mat... 66 
Rio Grande do Sul. Teleg.mat. 848 Sydney ee vs 218 
Rotterdam .. sé og <a 81 Tokio.. us 41 
i Teleg. mat. . 180 Townsville .. . 1,186 
Shanghai... "> xs ,. 828 Trinidad  .. i» 40 
St. Petersburg «5 .. 109 Yokosuka .. "T 578 
Stockholm .. T vs . 148 
ES Teleg. wire .. - 63 
Sydney s: * or .. 489 
#6 Tub oable .. . . 1,170 
Tientein. Teleg. instruments. 427 
We п ee ee ee э e 145 
» Teleph. mat. .. 950 
Total ee £18,128 Total £19,320 


Foreign Goods Transhipped. 


Brisbane. Elec. apparatus Value £855 
Melbourne. Elec. goods ee 98 
Sydney. Telephones T 


Total .. £816 


American Tools at Preston.—We are informed that a 
number of the American machine tools selected after mature con- 
sideration by the Einglish Electric Manafacturing Compaoy for their 
new works at Preston, including three large Goald & Everhardt 
gear-cutting machines, and nine radial drill presses (some cf which 
were shown in our views), as well as 13 Ksmpemith milling 
machines, a Baush & Harris multiple drilling machine, &с., were 
supplied by the well-kaown firm of Messrs. Selig, Bonnentnal & Co., 
the sole agents for these tools. 
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Bankruptcy Proceedings.—Under the failure of John 
E. Liardet, 16, Hyde Park Gate, W., of the Old Mill Works, Cowley, 
an application was made to Mr. Registrar Brougham on the 2204 
inst. at the London Bankruptcy Court for approval to the scheme of 
arrangemen: that has been accepted by the creditors. Tae deb'or 
Las been engsgad since 1887 in experimenting with and developiog 
marine, electrical and hydraulic patents, Нз failed in December. 
1898, with liabilities £13,259 against assets valued at E19, , O0 su‘ j act 
to realisation, The Official R:ceiver reported that under the scheme 
the creditors had the option of receiving a cash composi'ion of 
7a. 6d. in the £, or cumulative preference shares to the face value of 
20s. in the £ in the Motors and Mechanical Appliances, Limited, 
which was to bs formed for the purpose of dealing with the debtor's 
patents and inventions. Не farther reported аз cff :nces insufficiency 
of assets to рау 10s. ia the E to the creditors, imperfect book-keeping 
and a previous failure, als» that there was no eviderce to show that 
the shares to be given to the creditors would sfford reasonable 
security for the payment of 7s. 61. in the E. Mr. Ringwood, on 
behalf of the dcbtor, stated that the creditore, with one ex^eption, 
had elected to taka stars instead of cash, which proved pretty con- 
clusively that the valm) of the shares was more than suficient to 
comply with the Act. His Honour iotimated that he required 
further evidence on the point, and granted a weck’s adjournment to 
enable it to be brought forward. 

In the cate of J. A. Hirst, electrical and mechsnical engineer 
(F.etcher, Hirst & Оо), Burnley, ditcharge bas been suspended for 
two years. The grounds for refasing immediate discharge are: the 
assets are not equal to 10s. in the E on the un«ecured liabilities, 
proper books of scoounte were not kept, bankrupt traded after know- 
ing he was insolvent, and contracted debts without reasonable pros- 
pect of bing able to pay them. 

A first and final dividend of 41.16 payable cn Jaly 5th in the 
failure of H. L. Howard (Chompeon, Howard & Co.), electrical and 
mechanical engineer, cf York and Hall. 

Оз 21st inst. was held in the offices nf the Manchester Official 
Receiver (Mr. C. J. Dibb) a meeting of the orecitors of Gorge 
Herbert Bentley, electrical engineer, of E rlestowp. Tbe debtor's 
statement cf affsirs showed a deficiency of 4807 23 84, and he 
alleged that his insolvency was due to 1 >sses on contracts and ths 
failure of an engine he bought to do the amount of work guaranteed 
by the vendors. Mr. Q. F. Clarke, accountant, of Earlestown, was 
appoiated trustee, and a committea of inspection was also elected. 


Liquidations and Disselutions.—A general meeting of 
G. E. Belliss & Oo., Limited, will b» held on Tuesday, July 31st, at 
Birmiogham, to hear an account of the winding up from the 
liquidator (Mr. J. E. Rubery). 

The Improved Electric Glow Lamp Oompany, Limited, resolved 
on May 21st (and confirmed on Jane 21st) to wind up voluntarily, 
Mr. F. F. Faller being appointed liquidator. 


Book Recelved.— Fortschritte der Elektrotechnik," by 
De. Karl K«hle. Berlin: Julius Springer, 1900. 


Catalogues and Lists. — The B T.H. Co. has issued ita 
illustrated. pamphlet No. 67 (Jane 12 ch, 1900), in which the G. E 52 
traction motor is described. NN». 66 describ a their d г ct current 
fan motors. No. 68 deals with their maximum demand wattmeter. 

Messrs. Griffiths Bros. & CO, of Bsrmondsey, send us a list of their 
specislities for electrical er gineers, including anti-sulphurie 
enamel"; “Armacell” insulating varnish; " Shaydolite”; Armour 
fireproof paint, and shellac varnishes. 

esters. John Fowler & Oo. (Leeds), Ltd., send us one of their 
electrical catalogues (40 pp) in which we find illastrated descriptions 
of the Lowrie-Hall transformers, transformer cases, boxes, switches, 
sta ion main and converter fasse, Hall and Faller’s patent fuses, 
Lowrie Hall fault detector, Fowler-Hall alternators, enclosed motors, 
dynamos, electrically-driven pumps, and so forth. 


Earle's Shipbuilding Company.—4At an extraordinary 
meeting held at Sheffield on 21st inst. it was resolved that tre 
company be voluntarily wound up. The cbairman, Captain В M. 
E udley Wilmot, and Mr. W. O. Jackson, chartered accountant, of 
London, were appointed liquidators for the purpose cf winding-ap, 
and a committee of shareholders and creditors was afterwards 
appointed to confer with the liquidators during the period of liquida- 
tion. The chairman expressed the hope that they would be enabled 
to carry out a scheme of reconstruction. | 


. The Electrical Standardizing, Testing and Training 
Institution.—The Secretary of this institution writes as follows :— 
In consequence of an advertisenfent in the daily press referring to the sale of 

leasehold property in St. Martin's Lane and Charing Cross Road, many of our 

friends are under the impression that we propose moving from Faraday House. 

We shall be glad, therefore, 1f you will allow us to explain that we hold a long 

lease of the institution premises, and have every intention of remaining here 

uutil its expiration. The sale of the superior lease will not affect us. 
Fire.—The premises of Siemens Brothers & Co., Limited, 

sitaated in Bowater Road, Woolwich, were the scene of a 
disastrous fire on Sunday afternoon. Bursting out in T“ block, 
which is a building 120 feet long and 80 fcet wide, used as а rubb.r 
curing shop and stores, the flames spread to the V " bicck, which is 
а three- fl ored structure of similar dimensions, used as a wire-2overing 
shop. The first building suffared very severely, the acc nd was badly 
damaged, and other premises were only saved from destruction by 
very hard work on the par: of a big force of firemen. When will the 
use of automatic sprinklers become universal in such factories as the 
above? Surely the protection cffered would mcre than compensate 
for the outlay. 


Green’s Economiser.—We have received a copy of the 
latest English catalogue of this aid to economy. No feed hater bas 
Gone во well as Green's. I5 is simple in structure, does not aim at 
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absolute perfection of operation, but rather at soundness in prin: 
wp to its limit and simplicity. Engineers, draughtame, vi 
architects will fiad this catalogue useful. It hu several pita y 
a'rangements of flaes. All pipes are cast vertically, and we woaldéns 
attention to the short circuit pipe designed to connect the delivery ei 
of the economiser to the feed pamp section, a necessi:y where the f 
bslow 90°, owing to the condensation upon the lower ends of tc: 
pipes, and the serious corrosion thus set up. The economiser will uw 
eava 16 to 22 per cent. of fuel, and it is particularly necesur а 
electric stations, as it permits of heavy loads being deal: vid, y 
checking the feed somewhat, and filliog up the boilers again gu 
which can be done with lass serious effect when there is a gof un 
mulation of highly heated water in the economizer. Thoegh na 
ordinary cconomiser all the pipes are in parallel, they are pnsialy 
all of one temperature, for the pipes at the hotter end hun! 
more rapid circulation, and do more work tban the pin u 
the colder or chimney ends. In large installations the ишт 
arran on the series parallel system, there being, perhaps, tes e 
three distinct economisers set in series. This is qui“ e permiuibi; 1 
length of 30 feet is nok а great length through which the feed waters 
to pass. But for small installa'ions it is not worth while plasay 
the pipes other than in parallel. 


Isle of Man Tramways.—In the Manx Chancery Com, 
on 21st iast., the adjourned petition of Mr. Robert O Kell, eret 
of the Isle of Man Tramways and Electric Power Oompasy, Limit 
to wind up the company and appoint Mr. William H. Welz, 
chartered accountant, of Liverpool, as liquidator, was mention 
Mr Browne, for the company, said that sinoo the petition чм 
sented the sharebolders had appointed another board, and be 
for a farther adjournment to the lith prox. to enable the diet 
to consider the scheme for carrying on the company, and mbai è 
to tbe creditors.— Mr. Oruickshank, for the petitioner, c mecty, 
provided Mr. Walker was appointed receiver. This was agreed t 
and the petition was adjourned. 


Johnson Lundell Electric Traction Company. 
Limited.— Wo understand that rapid strides are bing msi 
wards the completion of the organisation of this company, the faze 
tion and objets of which were recently described in our page. T: 
financial arrangements have been settled, and Me. Arthur Tilley iu 
been appointed as secretary. Following the example of other Ёш: 
companies embarking on elcctric traction work, an American espias 
—Mr. А. F. Hall—has been placed in charge cf tbe technel 
department. Mr. Hall has bad a wide experience іп tte Сайм 
States, having been chief draughtsman to Mr. H. F. Parshall, viri 
Me. Parshall was engaged in designing the. large generators d th: 
General Electric Company ; he will go out to New York at once tt 
confer with Mr. Lundell apon all the detaile of the compu: 
manufactures. Mr. Lundell, who has been engaging in perfecti 
the design of his tramoar motor and controller, reports that he is sw 
ready to convince the most critici] experte of the excellence cf the 
cquipment, while be has proved to his ea‘i:faction, thst Ы 
“ differential" pole-piece is eve 2 more eff :ctual when applied to lup 
generators than it was shown to be with the smaller siz3; n, 
the Sprague Compa-y, which is manufacturing these machines in tie 
States, is already able to und u bid the large manufactaring coc, 
although working on a smaller ecale, so that in this respect, м wel s 
in the matter of tramcar equipmen‘s, the company is to be сокет 
lated on its rosy prospects. 


Jabilee.—Wheatley Kirk, Price & Co., values, &> 
(London and Manchester), on Jane 220d celebrated the Јар cf in 
firm by giving the whole staff a holiday, which was pleasantly ри 
by taking а trip on the Serapis through the prettiest parts of ts 
River Thames, the partners entertaining the staff afterwards fu! 
dinner at the Holborn Roetaurant, at which the senior partes, Mr 
Henry Sherley-Price, presided, sup by Mr. В. Sherley-Pas, 
and Mr, Emest Sherley-Price, the vic :-chair being oocapied by № 
J-bn Place. 


The Loftas Lamp Head.—Messs. Baxenda'e & Ca, d 
Manchester, send usa circular giving particulars of their pus 
Loftus lamp head. Exhaustive tests are claimed to have proved 
these to be а most satisfactory street lamp. The chief festare of ё 
lamp is the long distance the light is thrown by means of specially of 
accurately bent panes which each act as distinct reff:eton ÈS 
enab'ing the efficient lighting of streets to ba attained by 6 7 
small number of lamps of the Loftus pattern. The lemps г. 
only been perfected recently, but orders have already been rece! 
from several townshipe, to one of which, the town of Рт 
nearly 30) are being supplied. Tue lamps are also stated o Ш" 
bꝛen very snocessfal in Е :с1ев. The lampe are said to be (n 
suitable for electric or gas lighting. 


Private Bills.—In the House of Commons on Mor] 
the Lords’ amendments to the following Bills were agreed 115 
Southport Ex ension and Tram ways Bill, and the Stockport 
poration Tramways Bill. South Staffordshire Tramways ВШ * 
read a second time. 

In the House of Lords on June 21s: the Baker Street and Weel 
Riilway Bill was read a second time. Tae Great Grimsby 8 ie 
Tramways Bill was read a third time, amended, acd Is 
Commons the same day the Biackp2ol, St. Anne's ard Lythax Tat 
ways Bill was read a third time. Mr. J. W. Lowthermovd —— 

That the order (March 22) that the Shannon Water and Electric Рет = 
be committed to the committee to be nominated by the Committee с “te. 
for the consideration of other private Bil's relating to electric power Le ross 
discharged. sia 
He explained that tbis Bill was not really an electric power Bil. E 
a fishery B. Il, and he suggested that it should bs rund 4 
the Committee of Selection so that it might be sent 00 8 
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5 The motion was agreed to, and the order read and dis- 
charged. i 

In the House of Lords on Tuesday, Jane 26th, the following were 

: read a second time:—Ohristchurca and Bournemouth Tramways Bill; 

Blackpool, Bt. Anne's and Lytham Tramways Bill; Halifax Corpora- 

tion Bill; Huddersfield Corporation Tramways Bill; Jarrow and 

ao Electricity Supply Bill; Southport and Lytham Tramroads 


The Thames Ironworks.—A number of members of 
the Society of Engineers visited the works of the Thames Ironworks, 
Shipbuilding and Engineering Company at Orchard Yard, Black wall, 
on Wednesday, June 20th. In the electrical engineering department 
the visitors witnessed the production of genera! electrical machinery 
aud apparatus, including dynamos, motors, electric fans, portable 
electrical drilling machines, searchlight projectors, switches ani 
switchboards. In consequence of the transference of the marine 
engineering department to the newly acquired works at Greenwich, 
the pres nt machine sbops at the Orchard Yard will be devoted 
almost entirely to electrical manufactures, and the resources of the 
electrical engineering department will be greatly augmented. A 
central generating station has been established in the works for 
supplying current for coneumption in the several departments. The 
installation consists of three locomotive and two gunboat boilers, the 
latter of the company’s manufacture, aggregating 600 1E P. There 
are nine sets of engines and dynamos aggregating 350 xw., three sets 
having been built by the Thames Ironworks. Distribation of current 
is effected on the three-wire system, the main cables to the distribu- 
ting centres having vulcanised india-rubber insulation, and being laid 
in cast-iron pipes underground. The electric current generated is 
chiefly used for lighting purposes, bat is also supplied to the motors 
employed in the works for driving machinery. e dae of electricity 
for power pu is in course of extension. The galvanising 
of Belleville and other boiler tubes and steam pipes was seen at the 
plant adjoining ths boat building sheds. This galvanising plant is 
the largest in the kingdom.  Oarrent for plating is ob ained by 
transformation from the electric lighting m ins. 


Trade Aunouacement.— In order to cope with the 
increasing business in the London district, the Sunbeam Limp 
Oompany are opening offices at 141, Fenchurch Street, E O. Mr. 
E.J. Hogan, who for many years has managed the business under 
the company's late agents, hss been appointed London manager, and 
all letters and communications for the company should be sent to the 
above address after the 30th inst. 


ELECTRIC LIGHT AND POWER NOTES. 


Ayr.—The Town Council, on the advice of the electrical 
engineer, Mr. Faller, bas resolved to raise the supply pressure in the 
central area from 100 to 200 volts. Water-tabe boilers with 
mecbanical stokers are recommended for fature extensions of the 
steam generating plant. 


Brighouse.—Oa Saturday last the new sewage works at 
Cooper Bridge, which have been constructed by the Oorporation of 
Brighouse at a cost of over £100,000, were formally opened by the 
Mayor of Brighouse. The works and premises are lighted throughout 
by electric light. A dynamo of the Ohurton О 12 type is employed 
for either direct lighting or charging an accumulator as required. 
The tanke and exterior of the buildiogs are lighted by enclosed Ark” 
lamps supplied by Messrs. Johnson & Poillips, ard an accumslator 
of the “ Ohloride " type is used in connection with the incandescent 

-ligating of the works, manager's house, and committee rooms when 
the dynamo is not running. The switchboard and controlling 
apparatus, as well as the dynamo, were constructed at Mr. T. 
Harding Ohnrton's works at Leeds. 


Dartford.—At a sp:cial meeting of the District Council 
on Friday last the final report of the Electric Lighting Oommittee 
was considered, the consulting engineer (Mr. Hawtayne) being in 
attendance to explain the details. The pro was to combine the 
work with that of the pumping station, as it was stated that a con- 
siderable economy would be effected. The annual working cost was 
estimated at £2,30C, and the revenue, based upon the experience of 
other towns, waa placed at £3,000. After interest and repayment of 
loans, there would, on this basis, be an annual sum of £700 for the 
benefit of the rates. The charge is to be 5d. per unit. The tenders 
recommended by the Committee for ths work were accepted. 


Dablin.— In the House of Commons on 26:h inst., on 
the motion for the consideration of the Dablin Electric Lighting Bill, 
there was a lengthy debate, and there voted for the consideration 180, 
acd against 167, making a majority of 13. The Bill was, after slight 
amendment, ordered for third reading. 


Dundee.—At the annual meeting of the Dundee Gas 
Commission last week accounts were submitted stating that on the 
year there had been a deficit of £1,480 in the gas department, while 
= 5 кешу department the accounts had closed with a balance 
о , 2 


Cork.—The Town Council has resolved to considerably 
extend the aro lighting of the streeta by the erection of 85 additional 
lampe, at an annual coat of £1,275. 


Eston.—A committee of the District Council has been 
formed to discuss the question of electric lighting, and it has been 
proposed that Messrs. Bolckow, Vaughan & Oo. be approashed to 
supply the necessary power. 


Iadla.— The use of electric power in India is receiving 
every encouragement from Government. I+ is now intended to light 


Wellington Station in the Nilgiris by electricity derived from the 
Karheri Falls, 


Italy.—A company has just been formed in Venice with 
а capital of £240,000 to be known as La Socie!á Italiana per le Forss 
Idrauliche del Veneto to put down plants to utilise available water- 
power in the proviuca of Venice. The company acquires the right to 
utilise the Cellina torrent (22,000 E P.), and of the Piave river 
(40,000 K. r.). Plant is to be at once put down to generate electrical 
energy to the extent of 6,000 E P., and to transmit the same to the 
eity of Venice. 


King’s Lynn.—A variation of the maximum demand 
system has been adopted by the Town Oouncil in the csse of a large 
consumer whose lamps are used all night, namely :—£7 per xw. cf 
lampe installed, plus 3d per unit of energy supplied. Tne Council 
has sealed contracts for steam.dynamos, boilers, &c. 


Liverpool.—Daring the past month the following elec- 
trical energy was supplied :—For private lighting, 218,169 unita ; for 
Corporation lighting, 31,107 units; for cars and other service, 
362,269 unite; total, 611,545 unita, against 340,654 for the correspond- 
ing month last year. 


London.—Sr. PANCRAS.— At a meeting of the Vestry last 
week the question of wiring the houses of intending consumers on the 
“ free” wiring system was raised. It was stated that the matter had 
received the attention of the Electricity Committee, but the Vestry, 
under the provisional order, were not empowered to catry out the 
work. It was, however, hoped, after November, when the borough 
council would come into existence, to obtain the necessary powers. 
At showing the increase in the price of coal, the chairman 
mentioned that the committee recommended tbe acceptance 
of two tenders. Mosirs. Facer & Oo. quoted £L 1s. per ton 
for Warwickshire coal and £1 2s. 41. for Nottinghamshire 
coal for the Lancashire boilers at the King's Road station, and 
Messrs. Rickett, Cockerell & Oo. £1 9з. 101. for Nixon’s navigation 
steam coal for Babcock boilers at the Stanhope Street station. The 
prices of fuel under the present contracts were 163 4d. and £1 1s. 9d. 


иренү, and the increase in the price of the Welsh coal would 
make a 


bout zd. per unit rise in the cost of generation. It was decided 
to accept the tenders. On the recommendation of the Oommittee, 
the Vestry sanctioned an expenditare of £421 for the alterations 
required in removing four small engines at tbe Regent’s Park atation, 
and erecting in their placa the two large 750-8 P. engines being sup- 
plied ander the contrac’ with Mesers. Siemens Bros. & Co. 
HAMMEBSMITH.-— The Vestry has gone fully into the question of 
the extension of the mains, and decided that 24 additional thorough- 
fares shall be scheduled, and the work carried out at a total estimated 
coit of £8,877. In order to meet the«oost of these extensions, the 
necessary transformers, &c., the Vestry intends taking up a loan of 


£15,500. 


St. GxoncmS.—The Vestry bas rescinded a recent resolution 
deferring tbe question of electric lighting, and has resolved to adopt 
electricity for public lighting, for which purpose it has authorised the 
Special Oommittee to obtain expert advice on certaia offers tendered 
by the Westminster Electric Sapply Oorporation, Limited. These 
offers are as follows :—To supply and light 600 lampe at a cost of 
£13,500 per year, or 756 for £16,932 per year, without any capital 
expenditure on the part of the Vestry, snd the total cost to be subject 
to an annual reduction. At this cost the Westminster Supply Oor- 
poration's right would extend over а period of 32 years, but if the 

iod of supply was limited to 10 years only, the annual cost would 
з £15,000 for 600 lamps, and £19,230 for 756 lamps. The gas now 
costs £10,000 a year. 

Hor BOBR.—At the meeting of the members of the Holborn Board 
of Works on Monday, it was resolved that the electric lighting 
companies be invited to send in estimates of the coat of lighting the 
district with electricity. 


Long Eaton.—The District Council has appointed Mr. 
Oro vther, of Wallasey, consulting electrical engineer, to carry out а 
lighting scheme which he has submitted to the Oouncil. 


Lowestofc.—A sub-committee has visited several other 
towns and has reported to the General Parposes Committee on 
various points. Their report has for the most part been adopted by 
the Town Oouncil, inclading recommendations to invite tenders for 
free wiring; to cba-ge 7d. and 3d. par anit on the Brighton system 
for lighting and 7d. and 14d. per unit for power; to appoint a 
resident engineer at asalary of £200 per annum; to consider electric 
driving for the pumping station; and to appointan Electric Lighting 
Oommittee. The Council also, on Mr. Hawtayne's recommendation, 
decided to apply for leave to borrow a further sum of £20,000 for 
electric lighting purposes. 


Newark.—A provisional order authorising the Council to 
supply the town with electricity has been granted by the Board of 
ads. : 


Oldham.—The Board of Trade has granted the Cor- 
poration permission to alter the standard pressure of supply from 105 


volta to 210 volts. 
(Continued on page 1105.) 
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CENTRAL LONDON RAILWAY. 


(Concluded from page 1058.) 
THE series-parallel system of control is employed, the motors 
being placed two in series at starting, and all four in parallel 
for full speed. For this purpose the motors are coupled in 
pairs of two in parallel, and connected with a controller very 
similar in form to the ordinary tramway type; this is illus- 
trated by the figures which we reproduce. 
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PERFORMANCE OF LOCOMOTIVE. 


The controller is mounted in the centre of the floor of the 
driver’s cab on the locomotive. The external working parts 
consist of a lever fixed on the vertical spindle of the con- 
troller, which projects through the top of the case, and two 
reversing levers, one on either side of the apparatus, во as to 
be always ready to hand. The reversing and regulating 
levers are interlocked, so that the former cannot be mov 
save when the regulator is in the off position, nor can the 


latter be moved while the reversing switch is in the neutral 


ition. 
P The contact cylinder is built up-of specially treated wood, 
uponliwhich are mounted contact blocks of hard copper; 
uponsthese}jbearjfa;{number of stationary spring contact 
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DETAILS OF CONTROLLER. 
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CoNNECTIONS OF CONTROLLER. 


fingers, A magnetic blow-out is pr 
vided opposite each contact finger, to 
extinguish the aro at the moment d 


break. 

A ratchet dial on the top of the cor 
troller ma both to — the 
position of the cylinder i 
vent its resting in an interme 
postion between two working sop. 

here are 16 combinations in al 
between rest and full speed; the ox 
nections for this purpose ard. Йот in 
the accompanying diagram, wild shon 


also the arrangements for —— м 
motors, and for outting Gub ej © 


of them in case of need. 
It has not as yet been pidde b 
out exhaustive testa & bo 
motives under actual ruMENE 9e 
ditions; but a set of (ifi geb c 
one of them at the makers weh ? 
sib de bo 
that the tests wer 
in е open, ted 


in mind, however, 
made on a level line 


e train being пай 
up to 150 tons, including the oa 
tive, which weighed 43 tons. 
distance covered was abou 
mile, and the time 
seconds. These values | 
i distances and time 1 
tunnels with a two-minute servic. " 

The diagram shows clearly 
observations made during thè 
It will be seen that the controller à 
moved on by Bucoessve steps V п 
final position, with all mow 
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nds the current was entirely shut off, and the rest of the 
ip was accomplished by “ drifting,” until the brakes were 
gut on at 95 seconds from the start. 
fr, The drawbar pull shown on the diagram does not 
present the actual pull exerted by the motors, since 
y have to drive the locomotive in ad- : 
Шоп. The values given must, therefore, 
|02 increased by 40 рег cent. to obtain the 
otal pounds pull. The data collected for 
She epoch 28 &»conds from the start are as 
ollows. :— 


у 

D 

Bran without added resistance, in 28 seconds. At 32 
БҸ 

ы 


of 2,700 kw.; the output will vary between wide limits, 
frequently reaching 4,000 Kw. 

Allowing for losses in transmission, which roughly 
amount to 375 KW., the output of the generators at 
Shepherd’s Bush will average about 3,075 KW., requiring а 
current of at least 360 amperes per phase. 


Drawbir pull T ... 11,200 Ibs. 

pull ke ^p^ an MES дар 

Ue e ssi ... 176 miles per hr. 

ower output * 740 Н.Р. 
Voltage ... ... 494 volta. 
“Darrent ... ... 1.330 amperes. 
се per motor *. 832 5 ^" 
“ower iaput ons .. 880 HP 
Jommercial efficiency ... .. 84 per cent. 


Average current, 32 seconds i 


"Average current, over entire 
rum, including 20 seconds 


— input per trip ... 
| * » 


| 
|- 


, 3°78 Kw.-hours. 
train mile 


851 amperes. 


210 „ 


8 Kw.-hours. 


These results would be modified, as already 
- mentioned, by the gradients in the tunnels, 
: which would have the effect of adding a 
pull of about 10,000 lbs.; the total pro- 
.pelling force would then be 25,800 lbs. 
wwhile descending the incline. The cur- 
tent may therefore be cut off much earlier, 
reducing the energy per train-mile to, say, 
6 Kw.-hours or less. 


' The average current per train, inclusive of stops, will not 


у rers 180 amperes, allowing'for the compressor motors and 
ghting. К 

И The average direct-current output from the rotary con- 
verters will be about 4,000 amperes, to which about 1,400 

‚ amperes must be added for the lift service, making a total 


$ 


The headlight of a locomotive approaching the station is shown by the light streak in the tunnel. 


QUEEN'S Roan PASSENGER STATION. 


„ O——— 


ELECTRIC TRAIN AT SHEPHERD’S BUSH. 


Assuming a working day of 20 hours, the output 
from the generating station will therefore be about 60,000 
units per day, over 20 millions per annum. 14 is interesting 

to note that this is not far from the total annual output 
of all the electric lighting stations in London. | 

The annual traffic, on the basis of a 23-minute service, 
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‘is about 14 million train-miles; there will be only one class, 
and a uniform fare of 2d. any distance will be charged. 

To deal with this immense traffic, a very complete system 
of electric lifts has been installed by the Sprague Electric 
Company. There are in all 48 of these, of varying siz»s, 
carrying from 50 to 90 passengers each. The heaviest traffic is 
expected to occur at the Bank and Post Office stations, each 
of which is provided with five lifts; five 
other stations have four lifts each, and 
the remainder have three each. The 
method of working and of controlling 
these lifts is highly interesting, but a 
detailed description must for the present be 
deferred. 

The signalling arrangements, which for 
such a rapid service as 2-minute intervals 
imply (the service eventually intended to 
be maintained) must be of the most 
. reliable nature, are similar to those in use 
on the City and South London Railway. 
The optical signals are operated mechani- 
cally from signal boxes in the passenger 
stations, the apparatus for this purpose 
being installed by Messrs. Evan O'Donnell 
and Co., Limited; the electrical lock and 
block system of Messrs. Spagnoletti ard 
Crookes has also been made use of, in 
order to reduce the risk of error to the 
minimum possible. 

The stations are lighted by both arc 
and incandescent lampe, from a 500-volt 
three-wire system; to render this аз far as 
possible immune against breakdown, as 


already stated, three batteries of accumu- — 


the stations and lifts was carried out with Oallende g 
Henley cables, and protected by the Conduit and Ius 
Company's lined steel pipes. 

We have already mentioned that the whole of the electra 
equipment of the generating station, sub-stations, and los 
motives was provided by the British Thomson Hotz 
Company; while Messrs. E. P. Allis & Оо. were герй 


т 
2 


lators of the Chloride | type have 1 been SWITCHBOARD AND BOOSTER AT QUEEN'S Roan STATION, — — 
installed at suitable positions on the line of f Ка. 
route. Тһе switchboards controlling these were made for the main engines in the power station. The gs 


by Messrs. Crompton & Co., Limited, while Messrs. 
Easton, Anderson &  Goolden, Limited, provided the 
boosters for charging them. 

We give on the next page a view of one of these charging 
equipments, situated in the basement of Queen's Road 
passenger station. The normal charging current is 70 


P ler rv 
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amperes, and the booster raises the voltage as required by 
from 50 to 250 volts. 

As an additional precaution against failure of the lighting, 
"the mains for this purpose are kept separate in the two 
tunnels; the arc lamps in the “up” station, and the glow 
lamps in the “down ” station, are fed from the mains in the 
down“ station, and vice versd, so that continuity of light- 

ing is almost perfectly ensured. The arc lamps, we may 
"add, are of the “ Westminster enclosed type; the wiring of 


are supplied by the Ashbury Compa 2, of cater, and t; 
the Brush Company, of Loughborough. We must 00 om 
to add that the boring and construction of the tunnel 
reality, by far the most important and responsible put o 
the undertaking—were carried out by the f 


Mr. John Price for the western section ( 


section (represented by Mr. W. Thompeon); 
and Mr. George Talbot for the city set 

It remains for us to saya few word s 
to the engineers | 
ing out of this great 


death. 
Mr. Н. F. Parshall, as comi 

electrical engineer to the company, 

the whole of the Е 

ыер and supervised its inum. 
] Р ма ЖОШ Es 

equipp e Electric Traction 

pany, Limited, which was огу 11 


this pur Mr. F. Hudleton, vi 

— Р ней known to our reder # 

having superintended the consti 

of the Liverpool "Overhead Вайт) 

the chief engineer to the «ниг 

Мг. К. P. Brousson has acted as electrical — 

Mr. Hudleston, and Messrs, J. Severs and W Aw 
have also taken active part in the supervision of the 

Mr. Stoddart has acted as Mr. Mott's aan 

The erection of the electric lifts has been carried 00^ 


the superintendence of Mr. Moir for the Sprague ani 
Company, assisted in electrical matters by Me, e 
Mr. G. C. Cuningham, formerly of Montre 111 
appointed general manager of the railway, while A.. 
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Stevens will take charge of the depot at Shepherd’s Bush on 
behalf of the British Thomson-Houston Company, for the 
period during which that company has undertaken to carry 
on the traffic for the Electric Traction Company. Mr. W. R 
‘Dixon is engineer in charge of the generating station. 

In conclusion, we wish to tender our thanks to Sir 
Benjamin Baker and Mr. Basil Mott for having kindly con- 
sented to the publication of this article; our thanks are 


especially due to Mr. Н. F. Parshall, the designer of the 
electrical installation, for having furnished us, through his 
‘assistants, Mr. Evan Parry and Mr. Н. M. Hobart, who took 


a very active part in the work, with abundant details of the 
undertaking. We must also express our gratitude for the 
unfailing courtesy which we have received at the hands of all 
‘with whom we have had to deal in connection therewith. 


THE NEW WORKS OF THE ENGLISH 
ELECTRIC MANUFACTURING COMPANY, 
LIMITED. 


(Concluded from page 1063.) 


AFTER the motor field magnets and armatures have been 
wound and baked, they pass, with the controllers, into the 
assembling and painting department, and thence to the 
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testing rcon. Неге very complete arrangements have 
been made for testing insulation, ranning the motors on full 
and overloads, and making temperature 
tests in accordance with the specifications 
to which they are made. After passing 
through this ordeal, they are minutely 
examined, and finally arrive in the 
shipping department., 

We turn now to the generator bay, in 
which, of coarse, are found much larger 
and heavier tools than in the one already 
dealt with. 

Starting from the north end, as before, 
the first operation is that of planing the 
generator frames as they come from the 
foundry. For this purpose a huge planing 
machine has been put down, weighing 
over 75 tons; the b:d of this machine, 
of which we give a view, will accommodate 
castings 24 feet in length. The planer 
is driven by an independent motor. 

Next we come to a boring mill swing- 
ing 24 feet—the largest tool in the works, 
weighing over 100 tons; this machine 
is used for boring out the heads and finishing 
the end rings of large generator armatures, 
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and machining the eas з, a i Е ина | at various pressures, 
commutators NC T MeL r for the purpose of 

Near this is a RN > ET i eer M insulation testing. 
universal boring . | — - : Two other im- 
and milling ma- b ' КОЛОК portant depart- 


chine, on which the 
castings of gene- 
rators are finished. 
The table of this 
machine is 24 
feet square, and is 
flash with the floor 
level ; an upright 
pillar, 10 feet high, 
travels along one 
side of the table, 
and bears an ad- 
jastable spindle, 
which can be moved 
to any desired 
position, vertical or 
horizontal, so that 
holes can be bored, 
surfaces milled, «c., 
without the neces- 
sity of moving the 
casting. 

Portable slotting 
machines driven by 
electromotors are 
used for cutting 
keyways in the 
spiders of arma- 
tures, and for pre- 
paring dovetail slots 
for securing the 
laminations. 

After passing 
through these 
operations, the 
generators go to the 
assembling depart- 
ment, where they 
receive the arma- 
ture and field mag- 
net windings pre- 
pared in the shops 
described in our 
last issue, and 
undergo severe tests 
for insulation resist- 
ance, temperature 
rise, and їп the 
case of dynamos, 
sparkles: commuta- 
tion. For the pur- 
pose of these tests 
a very complete 
switchboard has 
been erected, 
equipped with test- 
ing instruments of 
suitable range and 
type. Part of this 
switchboard, which 
is 48 feet in length, 
is used for control- 
ling the distribu- 
tion of power to 
the various depart- 
ments. 
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ments are located in 
the generator bay 
— the ing 
machinery, of which 
we gave a view last 
week, and the too 
room. The latter 


struction, and is 
equipped with a 
variety of machines 
for making and 
grinding tools. 

Sixty feet away 
from а 
shop, and parallel 
with the latter,’ is 
the foundry. This 
building is 465 feet 
long by 120 feet 
wide, and comprises 
iron and brass 
foundry depart- 
ments, pattern shop 
and pattern store. 

There are two 
cupolas in the iron 
foundry which will 
be used for pre- 
paring the cast 
iron frames of 
large generators. 
staging is provided 
level with the 
charging doors of 
the cupolas, upon 
which pig iron 
coke are delivered 
in the railway 
wagons; 600 tons 
of iron, -— a 
corresponding 
quantity of coke, 
can be stored on 
the staging and 
charged into the 
cupolas without re- 
handling. 

In the brass 
foundry there are 
five furnaces for 
casting all brass 
parts of the ma- 
chines, switches, &. 

In both foundries 
a separate motor 
is used to drive 
the special machine 
toole, which include 
sand-sifting ms- 
chines, tools for cat- 
ting the gates off 
castings for 


A supply of live Ася | — ' cleaning and finish- = 
steam from the OR CK = : — ——— ЕЕ DS ing them, and msg- І 
boiler house is laid a — 12008 —— netic separators for | 
on to the test room, | - . MEME - removing iron fromm 
so that complete CORN | | == brass filings re 
steam dynamo sets turned from the 
can be tested with machine shop; 
ease and despatch. WP — two 30-ton and ope 
Alternating current ion oes 15-ton electric 
is also provided, PLANER, DRTEL Psgkss, Xe. cranes are 818 
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provided. The к shop is equipped with the best 
modern wood-working tools, driven by an independent motor. 

To supply power and lighting for the works, a separate 

wer house has been erected near the foundry. This building 
is 144 feet long, 120 feet wide, and provides ample space for 
additional plant. The boiler house at present contains 
three Lancashire boilers of 500 H.. esch, with room 
for ав many more, A Green’s economiser is installed. 
The engine room is equipped with two steam dynamo’, 
each of 400 H.P. output; the engines are by Messrs. 
Musgrave, and are of the cross compound  Corliss 
type. Another set, of 1,000 H P., is to be installed. The 
generator will be made at the works. 

A 500-volt Ohloride battery supplies the works at night, 
when the generators are stopped ; and a reservoir of 60,000 
gallons capacity provides water storage. The engines are 
run condensing, the water for this purpose being passed 
through a cooling tower over part of the reservoir. 

The shops and yards are well lighted with both arc and in- 
candescent lamps, and special heating arrangements have been 
provided ; in the shops the hot-air system is employed, во 
that while the temperature is maintained at а comfortable 
degree at all times, an ample supply of fresh air is ensured. 

The general offices are placed at the south end of the 
machine shop, on the ground floor; the engineerin 
department and drawing offices occupy the first floor, an 
the second floor is taken up with reading rooms, library, 
dining roome and kitchens for the use of the staff, A well- 
equipped laboratory for testing all the materials used in the 
works is included in the engineering department, and fire- 
proof strong rooms are provided for the reception of books 
and drawings. | 

While the wants of the staff are well provided for, the 
comfort of the workmen has not been overlooked, and 
arrangements have been made to this end which reflect the 
highest credit upon the humanity and consideration of the 
directors. A large club house, equipped with reading rooms, 
pun and other means of entertainment, is about to 

erected near the works, and a block of dwelling houses is 
to be built for the accommodation of a number of the work- 
men. Hot and cold plunge baths are also provided for the 
men employed in the foundry. Educational facilities are 
not to be neglected ; a course of lectures on electrical engi- 
neering will be arranged for, to give to those who are willing 
to improve their knowledge both opportunity and encourage- 
ment to that end. 

In concluding this brief account of the new factory, we 
tender our congratulations both to the directors, who 
have had the courage and acumen to boldly grasp a 
unique opportunity, and to the industry in general, which 
cannot fail to profit by the establishment in our midst of an 
absolutely up-to-date concern, unfettered by the ties of 
custom and precedent, and uuder the supervision of Mr. 
George Flett, the managing director, who has spared 
neither time nor trouble in his efforts to further the 
company's interests. We wish also to extend a hearty 
welcome to our distinguished “new chum," Mr. Short, and 
venture to express the hope that his sojourn with us may 
be long. Mr. Boyd, the energetic works’ manager, has had 
а unique experience in American worke, and may be trusted 
to do all in his power to ensure the success of the undertaking. 

Lastly, we have to express our hearty thanks to Mr. F. O. 
Armstrong, of Messrs. Dick, Kerr & Oo., not only for the 
assistance which he has rendered us in the preparation of 
this article, but also for the thoughtfulness and courtesy 
which he displayed to us in common with other visitors on 
the occasion of the recent opening ceremony. 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 1099.) 


Pemberton.—The Local Government Board held an 
inquiry last week into an oe of the District Oouncil to 
borrow £20,000 for electric lighting purposes. 


St. Anne's. Ladies are privileged to change their minds, 
and we presume 8+. Anne's considers herself entitled to the preroga- 
tive. A portion of the cables are laid, but the position of the 
station is altered “from time to time.” Twice have sites been 
chosen, and Local Government Board inquiries held, now a third 
site has been selected ! 


Salford —A new Electric Light Committee, containing 


only three members of the old committee, has been appointed by the 
Town Oouncil. 


South Wales.—A novel proposal which has been mooted 
to form a lake at Tramsfynydd for the purpose of generating electri- 
city to be used as motive power for works of an extensive character, 
is, it is understood, to be carried through. A strong company is being 
formed for the purpose. 


Southampton.—The Guardians, after consultation with 
the architect, have decided to arrange for an electric installation for 
the lighting of the new workhouse infirmary. The architect 
advised that if the Guardians provided the installation, the cost 
would be much less than if it were supplied by the town. 


. Tewkesbury.—The Town Counoil has deferred the 
question of obtaining a provisional order until the autumn. 


Torquay.—A Local Government Board inquiry was held 
by Col. Luard, R. E, on the 26th inst., re the Council’s application for 
leave to borrow £15,000 for electric lighting purposes. ere was no 
opposition. The electricity works showed a net profit of £68 on the 
second year’s working. 


Twickenham.—The Oourt of Referees last week dis- 
allowed the locus standi of the Middlesex County Council, which 
recently petitioned against the Twickenham Electric Lighting Bill. 


Walkden — For the first time the bottom of the shaft in 
No. 2 Mine of the Bridgewater Oolliery, balonging to the Bridge- 
water trustees, was lighted up by the electric light last week. The 
new illuminant, which supersedes oil lamps at the bottom of the 
shaft, also extends nearly 200 yards in a tunnel leading to the 
workings. 


Wolverhampton.—The new lock factory of Messrs. 
Ohubb & Oo., Limited, has been fitted with electric light and power 
throughout, with supply from the Oorporation electricity worke. 
O wing to the situation of the factory in the heart of the town, steam- 
power was objectionable both for lack of space and on account of 
smoke and dirt; as the load was known to be very variable, 
‘engine driving was also inadmissible. The machines were carefully 
Classified, and certain units which were in constant use were provided 
with separate motors, while others were arranged in groups. All 
the motors are of the enclosed type, and are brought into action 
means of friction clutches. Special terms have been arranged wi 
the Oorporation for the supply of electrical energy. 


ELECTRICO TRACTION NOTES. 


Bexhill-on-Sea.—The ZexAill-on-Sea Observer issued on 
16th inst. a special tramways supplement, in which it gave a map and 
particulars of the Bexhill and Bt. Leonards electric tramways кереше. 
which has been sanctioned by the Board of Trade. Photographs of 
a Murphy, the promoter, and Mr. A. J. Salter, A. M. I. O. E., are 
given. . 


Bournemouth.—On the recommendation of & oom- 
mittee, the Oouncil bas authorised the borough engineer and the 
electrical engineers and tramway ex to prepare a full joint 
detailed report and estimates with a view to application to the Board 
of Trade for sanc:ion to borrow the necessary funds. 


Dundee.—The Tramway Committee have fixed Monday, 
Jaly 16th, as the date for opening the electric bimbi eng y 
that date they expect that the Perth Road section will be ready. 


Glasgow.—The report on the working of Corporation 
tramways for the year ending March 31st states that the revenue 
amounted to £469,965, and the working expenses to £344,661, leaving 
a gross balance of £125,304, compared with £121,118 12 months ago. 
The balance has been thus applied :—HRnt of Govan and Ibrox tram- 
ways, £4,985 ; interest on capital, £17,295; sinking fund, 611,636; 
depreciation on capital, £32,079; common good fund of the city, 
£12,000, and to general reserve fund, £46,809. The traffic revenue 
shows an increase of £31,668. The electric car revenue was about 
Is. 2d. per car-mile, and that from the horse cars 114d. 


Italy.—Aocording to statistics published by the Royal 


Inspector of Railways in Italy, and quoted by the Board of Trade 
Journal from the Gazetta Ufficiale of the 8th inst., the total length of 


‘electric tramways in Italy on January 1st last was 1,974 miles, dis- 


tributed as follows :— 
Miles, 

Lombardy . 653 
Piedmont . 561 
Emilia. Sez . 278 
Venice (Provinoe) 150 
Tuscany A we се EN өз S. 129 
Bicily ... акс AS m so see .. 63 
Apulia ... "T say Seo i ies .. 989 
Other. provinces ае Ие vr sis .. 69 

1.974 


Liverpool. The electric tramway system introduced by 
the Li 1 Overhead Railway Oompany between Seaforth and 
Waterloo is worked on the overhead system, poles being placed 
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Tottenham.—July 2rd. The Council wants tenders for 
th: supply of fire alarm posts and instruments, and a quantity of 
gas barrel. See Official Notices Jane 22ad. 

Tanbridge Wells.—July 5th. The Corporation is invit- 
ing tenders for telephone cables, wires, and various apparatus 


required for the establishment of a municipal telephone exchange. 


Bee Official Notices June 22nd. 


Warrington.—The Corporation wants tenders for the 
instal ation of electric light into the town hall, bank bouse, museum, 
and other public buildings. See Official Notices ” June 22nd. 


CLOSED. 


Dartford.—The following tenders have been accepted by 
the Council: — Messers. James Carter & Sons, boilers, £1,545; auto- 
matic stoker, £250 ; Messrs. Aiton & Oo., pipe work, £660; Messrs. 
de Ritter, condensers, £580; Messrs. Esavell dynamos, £2,247; 
Messrs. Marquand & Oo., accumulators, £725, and £275 for five years’ 
maintenanc3; Messrs. Verity, switchboard, £667; Western Electric 
Company, underground mains, £4,868; arc lamps, £184; Mr. L. G. 
Tate, station lighting, £38. 


France.—The French Post and Telegraph authorities 
have, as the result of an adjudication on the 19th inst., placed a contract 
with Mesers. Lssare-We & Oo., of Paris, for the supply of 300 
tons of copper wire at 208 francs 90 centimes per ton. 


Glasgow.—The Corporation last week approved of the 


acceptance of the following contracts :—(1) Messrs. Ohamberlain and 


Hockbam, Limited, for 150 25-smpere, 55 50-ampere, and 75 100- 
ampere meters; (2) The British Electric Meter Company, Limited, 
for 50 2j-ampere and 50 5-smpere meters; and (3) Messrs. 8. Z. de 
Ferranti, Limited, for 350 5-ampere, 400 10-ampere, 150 25-ampere, 
55 50-ampere, 75 100-ampere, and 10 200-ampere meters; Messrs. 
M auem & Hope, cast-iron stairs required for the Pollokshaws Road 


Hammersmith.—In view of the large increase in the 
number of consumers in the ‚ the Hammersmith у have 
jast entered into a contract with Messrs. Johnson & Phillips for the 
supply of 12 25-xw. transformers at the rate of £63 each. 


Kingston (Surrey).—The Council has accepted tenders as 
follows :— Laying a new water intake pipe from the river to the electric 
werks, £461 10s., Mr. В. Atkins; excavations and concrete founda- 
tions of boiler house extension and of boilers, £694 17s. 6d., Mr. B. 
Kavanagh; 1,400 tons of Cwmuman smokeless Welsh coal, 29s. per 
ton, Messrs. Phillips & Oo.; 2.200 tons of best Northumberland small 
. coal, 17s, 5d. per ton, Messrs. Dinham, Fawous & Co. 


FORTHCOMING EVENTS. 


Thunday, July btb.—At 8 p.m. The Röntgen Society. Annual 
general Бизи 20, Hanover Square. Presidential 
address by Mr. Wilson Noble. 


At 830 pm. Ohemical Society. The Nilson Memorial 
Lecture will be delivered by Prof. Oito Pattersson, of 
Stockholm. 


NOTES. 


The Typewriting Telegraph.—The Steljes typewriter 
telegrapb, for the exploitation of which a company has 
recently been formed, is one of those instruments whicb, 
brought out at the right period of history, seems likely to 
have a good chance of success. The idea of working a type 
printing arrangement from a Wheatstone A. В. О. magneto- 
transmitter is at least 25 years old. It was done by Stroh, 
and the mechanical details by which the apparatus was 
worked were of extreme ingenuity. A number of these 
instruments, which were very com were in use, but, 
unfortunately, they possessed a defect, ѓ.е., they were not 
provided with an automatic zero Better. This defect wis 
а fatal one, and the instruments dropped out of use. In 
the Steljes instrument the very necessary zero setter is 
fitted, and, moreover, the various parts have been well 
proportioned and substantially made, with the result that 
a high rate of speed, without danger of tripping, has been 
attained, whilst if tripping does take place, the resetting 
to zero is easily effected. Still, as a matter of interest, we 
may вау that Stroh printed both at the sending and receiving 
enis; so does Bteljes, The power required in the latter's 


printer is derived from a weight; Stroh took his from a 
chia Steljes uses a rubber type wheel; Stroh’s was of 
metal. 


Water-Tabe Boilers in the Navy.—For several years 
past, says the Timas, in debating the Navy Estimates the 
shipbuilding and engineering members of the House of 
Commons have taken exception to the policy of the Admiralty 
in fittiog water-tube boilers withont, as they allege, sufficient 
teat of their capacity. It is ex that when the ship- 
building vote is brought forward in the present Session a 
division will be taken against the policy of the Admiralty 
in regard to the boilers for Her Majesty's ships; and in the 
same connection Sir Fortescue Flannery gave notice of the 
following question for Thursday :— 

It H. M. S. Terrible, fitted with water-tube boilers, sailed from 
Hong Kong on the 16th inst. upon a service of most grave national 
emergercy in cirrying troops for the relief of Briti 
Pebing; whether the vessel arrived at Ta-ku on the 2204 inst, 
having accomplished the distance of 1,800 miles in 5j days, oe abc ut 
134 miles per hour; whether the vessel bas formerly attained a trial 
speed cf 22 miles per hour; whether any explanation of the falling 
off in speed can be given; and whether the Admiralty will ере 
to the admiral іп command for an explanation? (2) Whether 
Admiralty have now received any explanation of the 
and extent of the leakage which rendered H.M.S. Herme: 
helpless in d-ocean; whether this was in the 
pues epe voe and if it is yet known how long the repairs will 

e E | 


The Electric Power Bills.—The Select Committee 
which has been considering the Electric Power Bille con- 
cluded its inquiry on Wednesday, and was to announce its 
decision yesterday. On Wednesdsy the Committee made a 
declaration to the effect that a local authority which under- 
takes and is prepared to give an ample supply of electric 
power for all p to consumers within its district, 
not, without its consent, to be required to give facilities for 
the supply, within its district, of electrical energy by other 
undertakers. But if a local authority is unable or unwilling 
to provide, on reasonable terms and within a reasonable time, 
a full supply of electrical energy for any ио» to any 
company or person within its district, such company or 
person should be at liberty, after notice to the local authority, 
to obtain their supply from other authorised undertakers, 
and the local authority should be required to give all neces- 
sary facilities for this purpose. 


Central London Railway.—The formal opening cere- 
mony was performed on Wednesday afternoon by the Prince 
of Wales in the presenoe of a distinguished company. The 
Prince having inspected the offices at the Bank station, pro- 
ceeded along the line to Shepherd’s Bush, where he inspected 
the generating station, and afterwards declared the line to be 
open. The journey from the Bank to Shepherd’s Bush 
station was performed in 19 minutes without stoppage, at a 
moderate в and the train went up the incline to the 
siding at the depót with its own locomotive. Sir Henry 
Oakley, chairman of the oompany, accompanied the ‘Prince 
from the Bank, and Sir Benjamin Baker and Mr. Basil Mott, 
engineers to the company, Mr. d. O. Ouningham, general 
mansger, and other gentlemen were in attend- 
ance. For a description of the line and generating station, 
&c , we refer our readers to the series of articles which we 
= “a this issue. m line is Doe at p nt to 
the public, but preparations are nearly oomplete, it is 

ble that regi running will баши within about 


crowned with immediate and lasting впооевв ! 


Personal—Dr. Oliver Lodge, D.Sc, LL.D., F. R, 
Professor of Experimental Physios in the University College, 
Liv 1, has been appointed principal of the University of 
Birmingham. No better man could have been selected, and 
we heartily congratulate Dr. Lodge on his new appointment, 
which may have far-reaching consequences. 

Mr, W. W. Lackie and Mr. J. O. Ward have bæn ге 
appointed for two years by the Glasgow Town Oouncil м 
assistant electrical engineers, and their salaries raised to 
£875 and £300 respectively. 
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Appointments Vacant.—An assistant engineer is 
wanted for Wakefield electricity works, and a junior assistant 
for Wimbledon. 

The Swansea Corporation wants a resident electrical engi- 
neer at £300 per annum. Various lecturers and demon- 
stratora are wanted at the Northampton Institute, Е.С. 
The Johnson-Lundell Electric Traction Company, Limited, 
wants a general mauager. Зее Official Notices " to-day for 
particulars of these appointments. 

The British Electric Traction Company is wanting addi- 
tional secretaries and accountants for its subsidiary com- 
panies. Commencing salary not exceeding £175 per annum 
according to qualifications. 


Institution of Electrical Engineers.—The annual 
conversazione of the Institution was held at the Natural 
History Museum, South Kensington, for the fonrth time in 
succession, on Tuesday last. There was a large and dis- 
tingished attendance of members and guests, numbering 
upwards of 1,500, who were received in the Central Hall by 
the President, Prof. Perry, and Mrs, Perry, мош by the 
members of the Council. All branches of the engineering 
profeesion were well represented, and the occasion, as usual, 
was appropriately made the opportunity for universal and 
enjoyable conversation ; while the string band of the Royal 
Engineers, under the direction of Lieut. J. Sommer, R. E., 

rformed an excellent programme of musical selections. 

he gathering was most successfal in every way, thanks in 
no small measure to the peculiar suitability of the Museum 
for the purpose—with its grand entrance hall, extensive 
galleries and shady nooke—and the brilliant lighting (electric 
of course), combined with the artistic floral decorations, an 
the beautiful dresses of the lady visitors, produced a most 
effective and pleasing ecene. 


Electric Lift Accident.—According to the newspa 
the electrio lift at the London Bridge station of the City an 
South London Railway suddenly left the landing stage, and 
crashed down to the bottom of the well. Several passengers 
were removed to Guy’s Hospital. 


The Electrical Volunteers. — It is stated that a 
proposition is being considered for a portion of the Eleo- 
trical Engineer Volunteers to take part in the approaching 
experimental mobilisation of the Thames district. 


For Sale.— The business of the Acetylite, Limited, 
Birmingham (in liquidation) is to be disposed of as a going 


pep: and particulars are given among our advertisementa 
у. 


REVIEW. 


A Hand-book of Electrical Testing. By H. R. Kempr. Sixth 
edition. London: E. & F. N. Spon. 1900. 


Kempe's hand-book haa been recognised for so many years 
as the standard English work on the subject, that a critical 
notice of a new edition would be inappropriate, and a reviewer 
has only the more pleasant task of describing the improve- 
ments and additions, - | e 

Daring recent years a great deal of work has been done in 
this subject ; indeed, much greater advance has been made 
than 10 years ago might have seemed posaible, and the author 
1 kept himself well informed of the newly pub- 


ed matter, and has incorporated all of it that is of any 


importance, In apparatus, the introduction of the suspend 

coil galvanometer into testing rooms, and especially into cable 
work at sea by the perfecting of Sallivan's instrumente, has 
made a great change. Ayrton and Mather’s invention of the 
universal shunt has converted a rather unsatisfactory appli- 
anoe, the old shunt box, into one of the most useful and 
Widely applicable instruments we possess, and in recent 
years the whole system of measuring currents and potentials 
has been transformed by the development of potentiometers, 
of which the universal shunt is bnt one example. The 
ingenious form of Ayrton and Mather's shunt, which elimi- 
nates the errors due to self-induction from ballistic galva- 
Dometers, is lens well known, and has not, within our know- 


ledge, come into use at all, nor does Mr. Kempe refer to it. 
Two examples of recent instruments, providing a minutely 
sub-divided circuit, are given. One is Sullivan's form of 
universal shunt, in which a line of 10,000 ohms resistance 
can be tapped at any ohm, and the other is Elliott Bros.’ 
potentiometer, where the sub-division of a line of 80 ohms is 
carried to 15,000 parts. In the construction of standards 
Oarhart’s chloride cell, which can be adjusted to give 1 volt 
exactly, is the principal novelty. 

In actual methods of testing several are described which 
are new, or have only lately. come into extended use. The 
observations of Kennelly, Sobæfer, and Rymer- Jones on the 
resistance of a fault in a gutta-percha cable, and its variation 
with the current flowing through it, have attracted much 
attention, and are clearly desoribed in the chapter on the 
localisation of faults. Negrean’s elegant method of com- 
paring the electromotive forces of cells, the application of 
Lord Kelvin's old method of measuring potential to the loss 
of charge in an insulated cable, and S. A. Russelt’s method 
of determining the total insulation of a system of live cables 
are all new matter. In the account of the last there appears 
to be a misprint. 

In the tables of constants of materials, Olarke, Forde, and 
Taylor’s recent figures of the temperature coefficients of 
copper replace the old ones, and the very useful tables of 
the dimensions, терш, and resistances of copper wires 
have been recalculated in terms of the standard ohm, whose 
now Officially accepted value, and that of the volt, are 
employed throughout. 

ome of the most interesting of the new matter is in the 
miscellaneous chapter or appendix. The physical constants 
of lines used for telephone p ев are of very different 
importance, relatively to one another, from those used 
for telegraphy, and the methods of measuring the 
capacities and self-inductances of overhead wires which 
have been worked out by Mr. Kempe are of great value and 
importance. A reasonably fall account of the measurement 
of the constants of a line for the transmission of rapid 
alternations would require а good deal of space. Perhaps 
some day he may give us this, Telephonic frequencies are 
nearer to those used їп telegraphy than to those used in 
wireless telegraphy, but not greatly so; and a complete text- 
book of electrical teating will in the near future have to be 
written with a view to all of these, and then the self- 
indactance of a line will be as important a quantity as ite 
resistance or its capacity. 

The practical details of the improved system of daily testa 
made by the Post Office on their immense nétwork of lines 
with the differential tangent galvanometer is fully described, 
and we may call attention to some interesting information on 


чое cables, 
he new edition of this valuable book will certainly main- 
tain its reputation. 


NEW COMPANIES REGISTERED. 


Northwood Electric Light and Power Company, 
Limited (66,312).—Tais company was registered on June 23rd, with 
a en £15,000 in £1 shares, to acquire a pieca of land at North- 
wood, Raslip, Middlesex, and to carry on the business of an electric 
light and power company in all its branches. The first subscribers 
(each with one sbare) are:—J. B. t, Claremont, Northwood, 
merchant; А. T. Bucknall, 23-5, Billiter Street, E. O., solicitor ; 
A. Н. Orossley, The Elms, Northwood, doctor of science; O. H. 
Masterton, Gren Bad, Northwood, civil engineer; О. H. Wick»s, 
Beauleigh, Northwood, merchant; R. Orossley, The Elms, North- 
wood, gentleman; and J. W. Tilley, Bt. Helena, Northwood, mer- 
chant. Tke number cf directors is not to be less than three nor more 


Lada, Vatleman; W. B. Bjkes, Yok 
7 . оз 
' CCC 
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bay, Leeds, merchant. The number of directors is not to -be lees 
than two nor mere than five; the first are Matthew Kitchin, John E. 
Whiting, and W. Penrose Green; qualification, 5200; remuneration 
as fixed by the company. 


Embros Engineering Company, Limited (66,291).— 
This company was registered on June 21st, with a capital of £3 000 in 
£1 shares, to adopt an agreement with T. Martin and P. W. Martin, 
and to carry on the business cf electrical and mechanical engineers, 
manufacturers of and dealers in electric, magnetic, telegraphio, tele - 

honio and other appliances and apparatus, &c. Tae first subscribers 
each with one share) are :—T. Martin, Locksley, Maghull, Lancashire, 
electrical engineer; P. W. Martin, Rostrevor, Chestnut Avenue, 

Great  Orosby, Lancashire, gentleman; Mrs. R. A. i 
Rostrevor, Ohestnut Averué, Great Orosby, Lancashire; Miss 
E. G. Odell, Locksley, Maghull, Lancashire; W. Button, 
16, Redcross Street, Liverpool, electrical engineer; B. Lord, 
36, Redcross Street, Liverpool, electrical engineer; and О. М. 
Westfield, Saintbury, Upper Olapton, N.E., ganpowder maker. The 
number of directors is not to be less than three nor more than seven. 
The first aro Timpron Martin, Oharles M. Westfield, and Percy W. 
Martin ; qualification, £50; remuneration as fixed by the company. 
Registered office, 5m, Oentral Chambers, 17, South Oastie Street, 
Liverpool. 

8. Dixon & Son, Limited (66,289).—This company 
wasg registered on June 21et, with a capital of £55,000 in £5 8 
(2,000 preferegoe), to acquire the business now carried on at Swine- 
gate and Boar Lane, Lecds, under the style of B. Dixon & Bon, and 
to carry on the business of brass and ironfounders, mechanical and 
electrical engineers, machine and tool makers, smiths, iron- 
mongers, furnishers, &c. The first subrcribers (each with one 
` share) are:—Mirs. J. E. Dixon, The Woodlands, Harehills, Leeds; 

A. M. Dixon, The Woodlands, Harehills, Leeds, brassfounder ; 
В. E. Dixon, The Woodlands,  Harebills, Leeds, electrical 
engineer; O. Dixon, The Woodlands, Harehille, Leeds, brassfounder; 
Miss J. Dixon, The Woodlands, Harehills, Leeds; J. Gordon, 1, Bon 
Street, Leeds, chartered accountant; and W. B. Oraven, 0, Hast 
Parade, Leeds, solicitor. The number of directors is not to be less 
than three nor more (ban seven; the first are Mrs. Jane E. Dixon, 
Alfred M. Dixon, Rowland E. Dixon, and Clifford Dixon; qualifica- 
tion, one share. Registered office, 31, Swinegate, Leeds. 


SUPPLY STATION ACCOUNTS. 


Worcester Tum accounts of the Worcester Corporation 
Corporation electricity undertaking have always been 
Electricity interesting from a technical point of view 
Accounts. owing to the atation being partly water-power 


and partly steam-power. Everything af 
Worcester is on a moderate scale. Capital expenditure is but 
slowly increasing, and notwithstanding the attractions of free 
wiring—to which we devoted some attention a few weeks ago—the 
additional lamps show as less than 10 per cent. 


QENERAL ВтАТЕМЕНТ. | 
1898. 1899. Increase. 


Total capital expenditure .. £74397 479,236 £4839 
Number of units sold ...  .. 474,344 551437 77,093 
Number of lamps connected ... 28496 31,202 2, 706 
Gross revenue ... oe 5S0 27,141 48,378 £1,237 


Gross profit. £321 28,791 £580 
Average price рег unit sold. 328d. 8:591. 24d. 
It will be remembered that Worcester attempted to supply energy 


for driving the waterworks motors at a very low and quite un- 


remunerative figure. Even last year the rates were numerous, lid., 
24d., 3d., 94d., 6d. and 7d., but the general tendency has been to mise 
the average price to a reasonable amount, so that the business may be 
eelf-supporting. The output was distributed as follows :— 


1899. 

Units Private Public " Maximum Number of public 
generated. supply. lighting. load. lamps. 
710,416 441 837 109,600 999 кү. 57 arc lamps of 

(res 1565185 rl 500 watta 
motors, s pri- 
SA motors 1408; 3 incandescenta 
private lighting, of 200 watts 
828,511) 


RavsNUB STATEMENT, 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 


Sale of energy .. 46.480 3284 28,089 3521. + 24d. 


Meter rents, &0. .. 661 884. 182 08d. — 25d. 
Bale of old material pue ix . 10 00d. ЭЕ 
Sundry fees, &с. “э eee een 92 044. + 044. 


> —— 


—— 2 


Gross revenue £7,141 3˙61d. £8,878 3644, + 03а. 


Cm 


The costs have been affected by a rise of 6d. per ton in coal, but 
fuel has been even more generally used in 1899, as it was the driest 
year since the station started, and instead of being able to do 53°6 
per cent. of the output by water power, only 417 per cent. was so 
generated last year. It is only bearing ont earlier experience, and 


we believe that those who know most about Worcester sgree that 
better results would have been obtsired all along had the works 
been designed originally for steam power only. The figure for dall. 
waste, &o.,” is phenomenally low; the other items are good, and 
reflect credit upon the engineers, Mr. O. J. Satherland and Mr. 
E. B. Hoadley, the latter of whom is at present the city electrical 


engineer. 
| Cost o» PRODUCTION. 


. 1899. ` 
Coal and Arosa. Per unit Gross, Per unit, Increase 
and gan .. =... £1212 61d. £1,626 71d. +-з04. 
ОП, waste, water,endengineg} ^ 213 11d. 157 -07d. — 044. 
Salaries and wages іпоштеа | 
ы din. 1399 714 1353 ‘55d. — 164. 


Repairs and mainten 1 
buildings, engines, beer, 999 12d. 512 -22d. +104 


dynamos, е 


Works costs ... . £9,062 1 55d. £3,558 1:554. 004. 
Rent, rates and taxes 79 »041. 86 Oid. 004. 


Management and е nses, V 

gineer, 8 clerks, 477 "24d. 460 20d. — C41. 
General establishment 
| de 


b 
printing, Терен АЙ ord ота. 936 *10d. + 034. 
surance 


Other expenses EE 178 -091, 247 11d. + 094. 
Total costs . £3,930 1994. 24,587 200d. + 01d. 


The maintenance of low costs and increase in output, coupled with 
a better return per unit, have brought the business to the burning 
point of making a net profit instead of a net loss. The improvement 
has been steady, and there seems every reason to hope that the sum 
appearing as net profit will now yearly increase. 


Prorrr STATEMENT. 


1899. 
Interest on loans ..  .. «e ee «+ £1,946 £1,945 
Sinking fund for repayments .. ..  .. 1,725 1,756 
Net profit carried forward 5 2460 eee 
» ” ” (surplus) ses 90 


Gross profit. 3.211 £3,791 


| Тиш accounts of the Hanley Corporation elec- 
Hanley tricity undertaking for last year do not altogether 
Corporation bear out the promise of earlier years. A little 
Electricity over two years ago we said that “the electricity 
Accounts. works are rapidly arriving at a prcfit-earcing 
stage, after paying contributions to sinking fend 
and interest on loans.” This expectation, unfortunately, has not 
been realised, although it is only fair to Mr. Cowell to say that he 
shows very gocd reasons for the decrease in gross profit. Last year 
we alluded to the curious item under the increase colamn against 
gross profits. In 1697 thé amount was £2,520, but in 1598 it was 
£2,420, a decrease of £100. It is now only £1,177, or a further 
decrease of £1,243. Most of this is accounted for by nearly £1,000 
greater interest and sinking fund charges, but last year the increase 
in “costs” made a serious differerce. 


GENERAL BTATEMENT. 
. 1898. 1899. Increase. 
Total capital expenditure — ... £60,785 £67,829 27.044 
Number of units sold ... . 474,947 537,893 63,646 
Number of lamps (30-watt)con- 
.. 26,040 35, 160 9,190 


Gross revenue £7,715 — $28,809 £1,(94 
Gross profit eee eee eee £2,420 £1,177 — £1,243 
Average price per unit sold. 379d. 380d. + 01d. 


Ia Mr. Lobley’s report on the accounts he shows that if the price 
adopted at the beginning of 1896 had been retained there would 
probably have been no deficit: This clearly shows that for masy 
reasons the price charged is insuffisient.” This statement may be re- 
garded as on the whole true, and it isa pity that reductions were mads 
in the prices charged for energy simply to satisfy the local trader 
men’s association, which either conld not or would not understand 
the rebate indicator system. We are glad to see that the increase iz 
the lamps connected indicates a growing appreciation of the efforts 
made to meet the demands of consumers. 


REVENUE STATEMENT. 


Gross. Per unit Groes. Per unit. Inereass. 
Sale of energy .. £7,486 8 73d £8,615 380d. + Old. 
Meter rents, o. 215 10d. 268 12d. 4 02. 
Supply of lamps, &c. 14 01d. 26 014. 003. 
Sundry : oe ss eee eve eae * eee 
Gross revenge £7,715 зой. £8,809 3931 7084. 


^ 
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4. total quantity of 638,025 units was generated. 123,070 units 
were used in 60 400-watt are lamps, five 500-watt arc lamps and 
incandescent lamps equivalent to 192 30-watt lamps, all for public 
lighting ; private consumers took the balance of 414,823 units. The 
max mum load during the year was 550 kw. 

Coming to the “ Costs,” we find that each item in the worke cost 
has increased. Mr. Cowell in his report explains that the important 
cause of the rise in Coal” is the extra consumption due to running 
several small units in parallel instead of one large machine, while 
nearly £400 was due to the advanced price of fuel from Jane, 1899. 
Farther, an extra price had to b» paid for a better class fuel than 
that contrasted for. Lastly,all the engines were run non-condensing 
for six weeks in the winter owing to a breakdown of both condens- 
ing plants. Owing to renewals of the mechanical stokers additions! 
laboar charges were incurred in handling the coal, and heavy repairs 
to condensers, mechanical stokers, and one particular engine, com- 
bined to force up the Wages” and Repair item. The effect «f 
all these special charges has been to augment the'cost by about 24. 


Oost or -PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 

Coal and | other [ве m £1,398 "71d. £2,640 l'18d. ＋ 42d 
ll, w , Ў т en- • е . 

ы аа PEE } 931 17d. 460 20d. +034. 

p zane “асов ut 
curr n generation an : . 
distribution (including j 1,208 61d. 1,412 63d. . 02d. 
public lighting). 

Repairs and maintenance 
of buildings, engines, 
boilers, dynamos, arc, &c., 
lamps, &c. ) 


1176 59d. 1,988 °89d. . 30d. 


Work: cost ... £4,118 208d. £6,400 9:854. ＋ 77d. 
Rent, rates and tares..  .. 553 28d. 585 26d. — 02d. 


Меш ое е nses, 

salaries of managing en- " 

gineer, secretary, clerks, 696 27d. 507 23d. — 043. 
0 


G ө n eral Ica 


charges, stationery and 
rinting, law charges and 


93 053. 140 06d. + Old. 
insurance 


Other expenses. ка ы? T T" T" T" 


eee 
—— —— U Ee — 


Total costs ... £5,295 2684. 27,682 8:40d. + 724. 


— — — — — e 


Hanley has suffered severely from the action of the Local G. ven- 
ment Board in fixing short terms, such as to 10 to 25 years, for repay- 
ment of loans. The cbarges for interest and sinking fand have 
therefore become large amounts, and these are, of course, beyond the 
control of the Oorporation or its officers. We agree with Mr. Lobley 
that “there is, therefore, no cause for apprehension as to the future 
~ financial success of the undertaking." The sam which appears as a 
deficiency is in reality owing to the low prices of 5d.and 24d. 
charged to consumers, and those who grudge the rates being 
loaded with the net loss, need only join the customers of the under- 
taking to directly benefit. 


Prorit STATEMENT, 


. 
- 


^" 


1898. 1899. 
Interest on loans and overdraft ee .. £1,156 £2,131 
Sinking fund for repayments .. ae b% 1,316 1315 


Net profit carried forward .. .. .. —412 — 2,269 


Qross prcfit se s. . . £2,420 #1177 


CITY NOTES. 


Giffre Eleetro-Chemical and Power Company. 


Тн directors! report for the year ended March 31st last, submitted 
,$ at the meeting d in London on 18th inst. stated, says the 
Financial Times, that the directors regretted that it had not been 
possible to obtain the immediate anticipated when the com- 
pany was formed :— 


The directors hoped that from April of last year the output of carbide would 
have been considerable and regular. In this they were disappointed. As soon 
2 the turbines were set to work it became evident that they did not come up to 

what was expected of them, and it took considerable time to discover the cause 
and to remedy the defect. It was found advisable to cancel the order for the 
E four sdditional turbines until this had bcen done, and £hen to order some of & 
different type. Owing to this and to the great delay at this time in getting 
elivery of any machinery, these turbines were only now being erected. The 
defects were being made good by the contractor, who was under obligation to 

f deliver sati-factory turbin ‹9 and to guarantee their working for one year. One 
type of dynamo also gave some trouble. Alterations had to be made which 
delayed its being tested against the other, for the purpose of deciding as to the 

А 8t type to adopt for the four additional ones, Finally, last September and 
ot the sadden increased demand for electrodes caused such a dearth that 

Й ч а time they were unobtainable. Owing to the above causes and the 
| üherent difficulties of getting such important works into running order, 
© Ue amount of carbide produced up to the end of last year was small. Since the 
-gining of the year a notable improvement had taken place. As against an 
intermittent output during last year of 688 tons, there was a steady output for 


+ 


the first three months of this year of 476 tons, already incerc ased to 50 tons a 
week. It was found advisable to maintain the Société Electro-Chimique du 
Giffre as a separate company, and therefore not to complete the purchase of 
the whole of the shares. As the rent of the water-power, which. for 1899, 
amounted to 195,000f., was, in accordance with the lease,to be raised from 
January, 1900, to 250,000f., the direccors of the French company decided that it 
was advisable to make the authorised issue of debentures for the purpose of 
buying the water-power outright. This had been accomplished. The interest 
on debentures, 104,000f., amounted to less than half what the rent would have 
been, and besides purchase the water-power, about £10,000 had been em- 
ployed in considerably enlarging the factory. The company had thus become 
possessed of a valuable water-power, the rent of which, even at 250,000f., was 
moderate. The company now acquired it at less than half its value, in accord- 
ance with the very advantageous terms made by the Восі“ Electro-Chimiquo 
du Giffre, before the value of water-powers had been appreciated. Mr. F. H. 
Haviland had been elected to a seat on the board, and Mr. John Paddon had, 
owing to continued ill-health, resigned. The directors had not considered it 
necessary to fill up the vacancy. 


The West African Telegraph Company, Limited. 


Тни directors’ терот: for the year ended December 31st, 1899, to be 
presented to the meeting to be held at Winchester Huss, E. O., on 
Friday, Jane 29%, at 19 noon, reads as follows :— 


The directors submit the accounts and balance-sheet of the company for the 
12 months ended December 81st, 1899. The company's revenue for that period 
amounted to £77,008 4s. 6d., against which 290,297 148. 10d. is oharged for 
ordinary expenses, and £11,452 9а. 11d. for expenditure relating to repairs of 
cables, £c. After providing £328 10s. 8d, for income-tax, there remains a balance 
of £44,899 9s. 6d., to which is added £2,179 5s. ad. brought from the preceding 
year, making а total available balance of £47,078 14s. 8d. From this balance 
there has been deduoted £8,746 14s. id. for interest on debentures, and £15,083 
6s. 8d. for sinking fund, leaving a balance of £23,298 18s. 5d., out of which the 
directors propose to place £28,000 to the general reserve fund, and carry £298 
18s. 5d. forward to next year. The revenue for the year under review includes a 
further sum of £12,000 in respect of subsidy due from the French Government, 
but which has not yet been paid. As will be seen from the accounts, this 
arrear, together with the sums withheld in previous years, now amounts to 
£56,415. The directors, with a view to assimilate the MORE of this company 
to that of the allied companies, have considered the advisability of es'ablishing 
staff pension and superannuation funde. The details have been worked out by 
the actuary of the slready existing funds of the Associated Telegraph Com- 
panies, and a formal resolution will be submitted to the meeting empowering 
the directors to carry out the necessary arrangements, either by establishing 
new funda or joining the said existing funds as they may deem desirable. The 
director who retires by rotation is the Hon. A. G. Brodrick, who, being eligible, 
offers bimself for re-election. The auiitors, Messrs. Deloitte, Dever, Griffiths 
and Co., also retire, and offer themselves for re-election. 


United River Plate Telephone Company, Limited. 


Tus report cf the directors to be presented at the meeting to be 
beld at Winchester House, E O., on Tuesday, Jaly 3:0, at 19 o'clock 
noon, reads :— 

The directors have pleasure in submitting to the shareholders the accom- 
panying balance-sheet and profit and loss account, showing the result of the 
company's operations during the year ended March 81st last. The gross receipts 
in sterling for the year in the River Plate were £101,169 17s. 4d. as against 
£85,248 16s. 10d. for the year before, and the working expenses in London and 
the River Plate £50,836 ¥s. 94. After deducting debenture interest and interim 
dividends on preference ата ordinary shares, and adding transfer fees and 
interest on investmente, there remains a profit of £35,179 14s. 2d., to which 
must beadded £7,889 11s. 4d. brought forward from the previous year, leaving au 
available balance of £43,069 5s. 6d. From this sum the directors propose to 
transfer £5.000 to depreciation fund and £20,000 to reserve fund. They recommend 
that a final dividend of 43 per cent. be рі upon the ordinary share capital of 
the company, making, with the interim dividend paid December 80th last, a 
return of 7 per cent. for the year, and that the balance of £5,019 5s. 6d. be 
carried forward. A continued increase of the business of the company renders 
it necessary to provide large extensions in the plant at Buenos Ayres, а con- 
siderable portion of which will be perinanent and underground. For this pur- 
pose the directors consider it advisable to make an early issue of the remaining 
6 per cent. cumulative preference shares, due notice of which issue will be sent 
to all shareholders. -Under the articles of association two of the directors, 
Messrs. Frank W. Jones and George Cooper, retire and offer themselves for 
ооа The auditors, Messrs. Welton, Jones & Co., also offer themselves 
or re-t lection. : 


The Electric and General Investment Company, 
Limited, 


TRE annual meeting of this company, held at Winchester House on 
Tuesday, was presided over by Mr. Ововав HAnnma, who said 
that the provision for contingencies had bean incseased by 
£11,450 during the year. The loan account was £35,000, which was 
borrowed money sgainst their securities. They frequently had to 
pass very good business in consequen :е of the smallness of the capital. 
Sundry creditors were £9,390 жі зп the accounts were made up. 
As to investments, in consequence of the securities being eleotrio d 
and that market being not in a good state, he could not state that 
they were worth a great deal more than they appeared at in the 
accounts, but they were safely worth those prices and more. Since 
the company was formed it had never made a bad debt. The profit, 
after deducting general charges, was £19,796, which it was protty 
good to make upon a capi*al of £20,000, although it was less than wa: 
made in the previcus year. The ёга tees of the founders’ and ordinary 
shares reserve fund, Mr. Braithwaite, jan., and ithe speaker, con- 
sidered that the company’s sharesin the market were not at a price 
tbat they deserved from their int:insic worth, aud therefore they had 
not thought it advisable to sell any of those shares for distributing 
until they could get a far better price. The board were prouder 
than ever of that child of theirs, the British Electric Traction 
Company. The company had only jast commenced its great 
career, There was а vast field before it in electric traction in this 
country. Hundreds of millions were invested in gold mines abroad, 
but here was a gold mine right in front of them, and they had only to 
look after it to be more c:rtain of making money than if investing in 
a gd mine which might give out at any time. It was nearly 
im pot sible to imagine an electric tramway, properly managed, siteate 1 
in some populous towns not being obliged to pay a good dividend. 
The Electric and General Investment Company were constantly 
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bringing out tho subsidiary companies, and were particularly anxious 
that it should be well known that those companies were good and 
sound property. They were always asking for money, and would 
have to keep on asking for more, for it would require millions to 
complete the orders that the B.E T. Oo. had absolately to them- 
selves, and very many millions to thoroughly equip Great Britain. 
The Hlectric and General Investment made profit out of those 
issues, and therefore shareholders should thoroughly understand the 
goodness of the traction business. 

The adoption of the report to May 319 was seconded by Mr. J. B. 
BRAITHWAITE, jun., and carried unanimously, as were also resolutions 
declaring dividends, re-electing Mr. George Herring a director, and 
Mr. G. T. Rait as auditor. 


Thomas Parker, Limited. 


ual general meeting of this company will be held at 
the works, We d Road, Wolverhampton, to-day, Friday, June. 
29th, 1900. The report reads as follows:—" Your directors have 
pleasvre in sabmitting the annexed balanoe-sheet, which they con- 
sider thoroughly satisfactory. After writing off the various 
depreciations, the balance standing to the credit of profit and loss 
account is £14,135 104. 7d.; out of this the directors propose to pay 
a dividend at the rate of 10 per cent. per annum, less income-tax, to 
place £5,000 to the reserve fund, bringing it to £15,000, and to 
carry the balance forward to next year’s account. The director 
who retires by rotation is Mr. О. T. Mander, who is eligible, and 
offers himself for re-election. The auditors, Messrs. Allen, 
Edwards & Smith, also retire, are eligible, and offer themselves 
for re-election.” 


Prospectuses.—The directors of the Liverpool Overhead 
Railway Company have been inviting subscriptions from share- 
holders for 5,000 £10 ordinary shares at £8 per share. The addi- 
tional capital is wanted for the electrical equipment of the tramways 
between Waterloo with Seaforth and Great Orosby. The comparatively 
smell amount of issue precludes the directors from g а pro 
rata allotment. | 

The Calcutta Electric Supply Corporation, Limited, are sending 
out notices offering to the shareholders for subscription 10,000 sbares 
of £5 each, to rank in all respects with the existing issued shares of 
the company, when fully paid wp. The price a£ which these shares 
will be issued ів £5 10s., or 10s. premium. 


Bromley Electric Light and Power Company, 
Limited.—At a meeting of shareholders on June 11th, a resolution, 
approved at the last meeting, for increasing the capital of the com- 
pany гов £20,000 to £50,000 was passed. Mr. F. E. Gripper 
pres 


The Electrical Resistance and Heating Company, 
Limited.—An extraordinary general meeting of this company was 
held on fwerday at Winchester House to consider the matter of the 
disposal of certain forfeited sharés. 


Electric Construction Company.—The transfer books 
for the 4 per cent. perpetual firs& mortgage debenture stock will be 
closed from 2nd to 14th prox., inclusive. 


TRAFFIO RECEIPTS. 
the week 


and Wieetwood Tramroad OCompany.—The e" for 
June 28rd, 1900, were 4688 78, 11d.; reeeipte for correspending 
period, 1899, 2611 128. 0d.; aggregate for half-year to date, £9,401 15s, 54, 


Carriage Company, Limited. Tha reostpes tes the 
week ending June 22nd, were 48,201 Om 6 corresponding 
peried, 1699, 12,028 9s. 94. ; increase, 8177 103, 94. KNIE 

fer the week 


Seach London Raflway Company.—The reesipts 
ending June 24th, 1900. were £1,500: June 25th, 1899, 4988; inerease, 4567. 
Total receipta for half-year, ne date, £33,284; co ing period, 
1899, 495,914; increase, £6,520. open, 1900, 43; 1899, 84. 


Trermwayt.—The recetpts for the week ending 
June 2rd 1900, were 2216 2%. 104, ; June 94th, 1699, £201 198, 04; 
increase, £14 8s. 10d. Total recespts to 1900, £4,288 9« 644.; 

period, ae iai 02; inerease, £267 Ба. 61d. Miles 


of track 8; Саг miles 1900, 5,024; 4 
Number ot бал, 11; 190, ll ш, , аы ene 
for the week ending 


Company.—The receipts 

were as follows:—D. U. T. Oo, horse cars 

cars, 28,670 4s. 94.; D. B. D. Oo., elestrie 

9d.; total, £4,687 8s. 04. | week 

D. О, Т. Оо, horse cars, 42,2'8 48. 6d.; dito, electric ears, Tuo oe ва) 

D eleetrie cars, 41,085 92. Od. ; total, £4,574 8s, 11d. ; in 

te te date, 4104,001 18s. 5d. ; to date lai 
; to date, 418, 691 5s. Od. 

electrically, 9 miles by horses, as 


by horses. fer the year, 


or th ending 
une 24th, 1899, 2579; 


i wore 
increase, £191. Total receipta to date, 1900, £P,715; ditto. 1899, £6,116; 
increase, £2599. Car miles run, 1900, 29; 1890, 14, Miles of track pia 
3 . . 


1900, 14; 1899, 64 

The ecb түрө Ov Rail The receipts for the week ending 
June 24th, 1900, нен uM. corresponding week last i 
81.489: increase, £167. traffios from January lst to Sata’ 
"pope corresponding period 1809, £81,780; increase, £1,090. Miles open, 


The South Staffordshire Tramways The receipts for the week 
ending June Bud, 1900, were 4714 За. 11d.; June 98га, 1809, £657 7 
Aggregate receipts for 95 weeks, £16,915 17s, 8d.; last voar, 21380 Qe Td 


STOCKS AND SHARES. 

3 Wednesday Evening 
Insrmap of the Transvaal question, it is now the Ohinese imbrogis 
which is dominating Stock Exchange markets, and prices are swayed 
by the news from Pekin in a far greater degree than by that іка 
Pretoria. The Chinese trouble has taken the Steck Exchange some 
what aback, since the first fears of difficulty were pooh-poobed in 
the markets. Therefore, the later developments have operated all 
the more seriously against prices. But the House is nothing if nat 
optimistic, and the safety of the ambassadors is now regarded u 
fairly assured. A much more confident feeling made itself майе 
on Tuesday, soon after the making up prices were fixed. The ary- 
over revealed an abundance of money, and although there is sti 
vague talk of failures within its ranks, the Steck Exchange regard 
the position with philosophic equanimity, and is only waiting л 
little more business before developing the incipient rise which it 
timorously started a couple of months ago. 

Electrical supply shares are very quiet. Only а few beyen bm 
come forward during the past week, and in some cases half-s-doss 
sales have been quite safücient argument for weakening quotations 
City of London shares are receiving no inside support, either fra 
the “shop ” or from the dealers in the Stock Exchange. The latte 
declare that their books are already quite heavy enongh, so fur u 
“Citys” are concerned. The applications for new Weatminsten 
have to go in on Satarday next. Nobody should miss the opportunity 
for subscribing, because the present premiam will cortainly be 
improved apon as soon as the shares are fairly settled down 
Obaring Oross shares show a hardening tendency, and tke advent d 
the new company is awaited with some curiosity. 

A pleasant little bonus is falling to shareholders of the баш 
Electric Lighting Company in the shape of a fresh issue of capital 
at a low price. Ten thousand shares of £5 each are being offsred ui 
10s. premium, and as the price of the existing shares is £7 apie, 


the plum is distinctly worth stretching out the hand for. Anoche 


bonus on the same lines will be secured by British Electric Tractka 
proprietors. The directors are on the point of issuing new Ordhan 
shares at 18, and new Preference at 11, the proportion to old shara 
being one in three and one in five respectively. These rights ars, ol 
course, in addition to the dividends recently declared, and shook 
have a beneficial effect upon the prices of the old shares in s n 
ortwo. During the period occupied by an emission of fresh capita! 
it is a common thing for the parent shares to suffer in pit 
owing to sales being made of these in order that the new my be 
taken up. 

Considerable attention has been attracted to the tramway m 
traction securities in consequence of the Tramway Exhibition st tè 
Agricultural Hall. Amongst other electrical companies showing s 
Ielington, the British Westinghouse exhibit is spoken of in the Std 
Exchange as being a peculiarly good advertisement for the compas]! 
shares, in which there is at present a very limited market. 

Telegraph atocks are quiet, the Ohinese question acting as s denpe 
to any spark of life. It naturally counteracts any good efed 
which the better news from South Africa might have upon the pre 
of the Eastern Telegraph Companies descriptions, Anglo-Amerkss 
are a weak market, the eternal talk about German competition aa 
been restarted. We think that the weak "bull" account к 
existent is considerably worse for the stockholders than the rumor 
of a new German cable. West Indian shares show little sign d 
recovering from their late depression. 

The National Telephone Company is making strenuous fato 
conquer. the opposition system in Glasgow and other km 
It is offering exceptional facilities to subscribers, and meeting th 
competition in a spirit which is enough to make а London i 
renter sigh. The shares are remaining steadily in the neighboarhocd 
of 63, and there is not much business doing in them. 

With the opening of the Oentyal London Railway there cem N 
а demand for the shares, and the market assumed more арр 
of vitality than it has done for some time past The let 
comer will ‘shortly start public traffic with very good робей 
of success, and it may prove to be а usefal feeder, both to the ON 
and South London, and also to the Waterloo and City Compe! 
Those who have held their shares in the Central London nne й 
incorporation should retain their holdings in spite of the profi v! 
showing. There ie at present no apparent reason why the pret 
the £10 shares should not advance another £2 or £3 during the cm 
year. 

With the steady progress of Lord Roberts at the front, tbere b 
been some talk of а revivification of Rand Central Electric ibm 8 
the price remains round abont 14s. We do not share the bus 8# 
any immediate rise in price is likely to take place, асай 9! 
speculative lock-up the shares may be worth baying. (a #0! 
different mining field the Kalgoorlie Electric is doing better h- 
and the quotation for the shares is just £1. 
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R SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| 
ы - anak Closing Mar done 
ы; Present or Dividends for 
ы * * DEDE | gu, | w 
i ß . . . „ 
ài 1697. | 1898. | 1899. Highest.| Lowest 
È} 110,900 African Direct Telegraph, 4 % De „100 .. | cco | о [100 10 1100 —104 ^ 
m 125,000 | Amazon Telegraph 5 95 Debs., Nas. 1 to 1, 250 Red. $e [ЖОО T еве aes - 85 — 90 85 — 90 - 
n 875,520 | Anglo-American Telegraph  ... Stock 8 2 £8 9s| 73/6 | 60 — 63 60 — 65 - 
g, 5,062,240 Do. do. 6% fret... . Stock 6 6 * 6 * |114 —115 1135—11 1147 | 114 
t 8,062,240 Do. do. Deferred... eee eee see Stock eee 18s. 21 78 122— 134 123 — 13 13 122 
in 44, Chili Telephone, Nos. 1 to 44,000 f. 54 $ BET зо, |. Se 2 — 9б. ee 
im 10,000,000$| Commercial Cable m Бә ode ... 8100 8 8 .. 1165 —175 |165 —175 ü € 
ig 1,563,078 Do. do. Bterling 500 year 4 Y Deb. Stock Red. Stockk ... ee * |102 —104 |102 —104 103} | 1024 
by * 16, Ouba Telegraph ... eee eee see eee eee 10 7 8 7 % 64— 7 64 -— 74 T eee 
+ 6,000 Do. 10 y 4 Pref. eee eee eee TII eee 10 10 10 ee 154— 163 153 — 163 ы 
Ü 12,981 | Direct TOR тыл T i 114 E - 4— 5 4— 5 i: 
> 6,000 do. 10 J Cum. Pref. A М 5 |10 is А 9 — 10 9 — 10 98 
80,000 Do: do. 44 J Debs. e - - 50 | ... see 101—105% 101 —105% bis 
60,7101| Direct United States Cable ve 0 | 20 | 8125 | 35% 3 Ж 14—12 | 114— 12 
120,000 | Direct West India Cable, 44 95 Reg. Deb. - ees ра x 00 —103 100 —108 «id 
* 4,000,000 | Eastern Telegraph, Ord. Stock „ Stoch 7 95 d * . |150 —155 148 —153 | 151 | 149 
1,795,000 Do. + Pref. Stock eee ees 100 eee eee 97 —100 97 —100 974 eee 
à 1,432,268 Do. Mort. Deb. Stock Red. eee „ (Stock! 4 111 —116 111 —116 ans ei 
| 250, Eastern Extension, 1 and China Telegraph .. | 107 7 $ 7 [4 144— 15 143— 15} 154 | 15 
н болоо Do 5 % (Ans. rh Bab.) Deb, 1900, rod. a ann. Lois % 100 —108 100 —108 
99 , , 
26,6001 Do. do. Bearer, 1, 050—3, 975, 4,827—6,400 100 | & “ 100 —108 100 —108 
s 320,000 ^ Do. 49% Deb. Stock . Stock 4 on 112 —117 112 —117 
D ЖАДА “renee cud бома Азы Telegraph, 4% Mort Des. iL ui uu 100 —108 100 —108 
X 200,0001 Do. Lakes fend: Mt. Debs. (Mauritius Bub.) 1—8,000 25 | ... ii * |100 —103 |100 —10395 * sae 
z 180,227 | Globe MES. ie „„ 5E 53% | 114— 112 | 114— 111 | 118 | 118 
T 180,042 Do. do. 6 4 Pref. eee ee eee 7^ 6 6 t.. 15 — 154 15 седе 154 153 154 
= 150,000 Great Northern Telegraph, of M capo РА 10 124% 80 — 84 82 — 34 - ee 
| 86,800 Halifax and Bermuda Oable, lst Mort. Debs., a 100 100 —103 100 —108 
15 within Nos. 1 to 1,200, Red. у 
н 17,000 | Indo-Huropean Telegraph a е S 10 I 10 P 10 * 63 — 57 63 — 57 643 5 
=:  . 100,000 London Platino-Braszilian Telegra h, 6 Debs. d a 1 2300 cas 105 —108 105 —108 ‘am Joe 
21 72,680 Montevideo Telephone, Limited, os. 1 to 72,680... 1 iis i— i— S 
а 86,492 ро. do. 65% Pref., Nos. 1 to 86,492 1 4% 4" 24 — 1 1 — ai 
* 490,000 | National Telephone, 1 to 490,000  ... өөө - - 5 | 6 $ 6 5 5 — 5 — 53354 
" 15,000 Do. 6 % Cum. lst Pref. ... өөө we | 2918 6 6 12 — 14 13 — 15 14 134 
1р 15,000 Do. 6 Y Oum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 m I 
т 250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250,000 5 5 5 6 5— bi 5 — РЕ "Рр 
25000, 000“ Я 5 Deb. Stock Red. Stock 8j 83 33 98 — 101 | 98 —101 1004 | 991 
а 171,504 | Oriental Telephone and Eleoc., Nos. 1 to 171,504, fully paid 118 5 5 H— là — 1 vis eee 
t 100, 00010 Pacific and European Tel., 4 ч, Guar. Debs., 1 to 1,000... | 100 | 4 - * 102 —105 102 —106 - өөө 
in ,889 | Reuter's . 69% e ё “ е 8 5 5% 5 | 74— 8 74— 8 san See 
z 8,881 | Submarine Cables Trust e эз єє „„ [OOED] eod - .. [125 —180 125 —130 - - 
2) ,000 | United River Plate Telephone 5 5 6 7 — 5 4 — ast ame 
16,639 Do. do. 5% Cum. Pref. Nos. 1—16,689 BI cee "M ge 43— 5 — cae sad 
. 179,947 Do. do. Debs .. э „, [Stook| .. 108 —106 105 —108 | 1074] ... 
200, 0001 West African Telegraph, 5 Y De & | 100 ЖЕ эе „. | 97 —100 97 —100 oti bij 
* 80,008 | West бота of America, Nos. 1—80, 000 and 68, 001—658, 008 2% | .. i 1 4— 1 1— 1 e УЧА 
3; 150,000 Do. do. 4% Debs., 1—1 ‚500 gua. Bras. Bub. Tel. 100 eee see eee 100 —108 100 —108 TII II) 
Р 889,731 | Western and Brasilian Telegraph 4 % Deb. Stock Бей. ... |Btock| ... ia * 1102 —105 |102 —106 8 - 
* 207,930 | Western Telegraph, Ltd., Nos. 1—207,980 ... se | 1917255 1106—15 143 — 15} 150 147 
75,000 Do. do. 5 95 Debs. 2nd series, 1906 ees | 100 |... ie * |105 —108 105 —108 e: - 
" 88,821 | West India and Panama (o. ͤ11— — AE 1E AM зз! #9 d— id &— que ме 
5 84,568 Do. do. do. 6 Oum. 1st Pref. ... 106 өө өөө — 71 64— 72 74 61 
2 4,669 Do. do. do. 6 Oum. 2nd Pref. cee 10 6 eee . 6 — 7 6 — 7 eee es 
80,0001 Do. do. do. 5 * Debs., Nos. 1 to 1,800 100 5 see . 104 —107 104 —107 see 
i , 
5 
: ELECTRICITY SUPPLY COMPANIES. 
19,661 Brompton & Kensington Rlec. Lt. Вар, Ord., 101 to 19,761 | 5 | 4 6 6 7 — 8 т — 8 ае » 
pee б ud 8 do. к.) Qum. о 066 5 8 9 А 94 ot . “OE 
Р , шк: ym trand we 
20,000 do. "t % Cum. Pref. 6 ees 
; 84,000 *Chelsea cs Hlootzicity Supply, S ids rl eee eee eee „өө 
150,000 Do. do. . Btock in TIN 
60,000 | City of London — Lighting, Ord. - 40,001—100,000 .. 9 
40,000 Do. 2 Cum. Pref., 1 to 40 eee 
| 400,000 Do. Deb. Stock, Bori Cian а si 05 al ‘all paid ш 
i 40,000 | Oounty of Lond & m Prov. E э 
20,000 Do. 6 Ф: >» ‚1—0 " 
| 200,000 Do. „р Deb. bia Bn; Certs (all paid) Rd. eae eve 
26,100 | Edmundsons Elec. Corp., Ord. Shares eee e 
11895 а вар 44 Ф 1st Mort. Deb, Stock - - 
000. on Electric Limited, -— e 
49,810 |. го “ы 6 & Pref. А 
250,000 a з 4% 1st Mt. Db. Stock Rd. ‘i 
85,000 Metropolitan Electric 8u PAR 101 to 62,500 ee 
220,000% Mortgage Debentare Stock - 
220,000 p" Aye Deb. "id ANN [II] ee 
6,452 | Notting Hill Electric Lighting - - T 
40,000 | Bt. James’s and Pall Mall Electric Light, T T" а 
20,000 Do. do. 7 % Pref., ‘20,088 to 40,080 yss 
12,000 Smithfield Market Elect. Supply, Ord. TI eee eee oe 
e 000 ies 2e а y Bappi 4 % Deb. А e 
j 000 | South London зуй u eos өөө - 
79,900 | Westminster Electric 8u аргу, 6 101 to 80,000 бе xd 
M — Shares. 
Unless otherwise stared all shares fally paid, I Dividends 
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SHARE LIST OF ELEOTRICAL OOMPANIES-Oewnwed. 
ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES, 


do. Pref. half-shares eee pee 5 eee ese eee 44— 52 


Present Вюок — Dividends tor e — tng 
isos. RE Gare, ‘he last three years, | Sino n, | June d. | June fid p 
t 1807. | 1998. | 1999. loma 
65,000 | Aluminium shares, Nos. 1—65,000 ... sad -— зав 1 | 10 Y 20 . 83 8? = 
90,000 Do. 4 % 1st Mort, Deb. Stock Вей. ids eo. [Stock]... e .. | 96 —101 96 —101 К 
80,000 British Hleotric eee eee seo еее ooe 10 seo 6 % ese 16 ==" 17 16 — 17 18: 
50,000 Do. do. 6 Ф Oum. Pref. ... eus oe | 10 |... ET vee | 124— 18 124— 184 1% 
200,00C Do. do. Б PY Perpetual Debenture Stock ... |Btock| ... | ... .. |124 —127 124 —127 " 
85,0001 |t British Electrio Works Co., Ord. £1 shares, 50,001—185,000 ... | ... i M — 1 1— 1 Е 
50,000 Do. do. 6 €, Cum. Pref., 1—50,000 ... | ...| ... " pat н- Н — i 
600 Do. do. 41 95 Ist Mort. Db. 100 сөз .. | 99 —101 —101 = 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 ... sis 5 | 15 %| 15% 20 Y 11 — 12 11—12 = 
27,500 Do. do. 6 95Cum. Pref. Nos. 1 to 27, 500 5| .. € "m 6 — ч 6 — 6% Ра 
90,000 Brush Hileci. E e9 Ord., 1 to 90,000 [11] eee eee 8 8 & 5 & [11] 11— 11 — 14 res 
90,000 Do. Non-oum. 6 % Pref., 1 to 90,000 26 6 2 2— 2} — y | 
125,0001 Do. ão. $ Perp. . Stock 06 Sto * eee eee eee 109 —114 169 —114 "e 
60,000 Do. do. 2nd Deb. Stock Red. i eee 8 LUN "TT TT eee 108 —105 108 —106 eos 
20,000 | Callender’s Cable Constru shares, Nos. 1—20,000 ... 5 | 12495| 15 Ф 15 Y 184— 144 133— 143 d 
20,000 Do. do. 5 95 Cum. Pref. ... ИТТ 5| e жез әз 6 51— 6 Я 
90,000 Do. do. 4l lst Mort. Deb. Stock Red. SUOC TT TT eee 112 —116 112 —116 e 
218,583 | Central London Reilway, od Shares "s eis % 10 osis $e .. | 10 — 10} | 101— 108 10] 
61,088 Do. é} 
di 
u 


625.500 ону and Bo FTT. A «| 11% e5 — 6 65 — 68 
| 7 u on eee eet eee eee АШ 1 1 — т \ 
87,500 Do. do. Ord. shares, Nos. 23,501 to 60,000 „өз eee 10 * 2 Ч 6% 7 6 — 7 
82,008 odori dd Оо., d 15 — Beg ad dien 8| .. 6 Ф ... 81— 4 4 
st e. 
100,000 2200 and 901 to 11,000 of £50 Red.. 100 —108 100 108 
199,261 dison & Swan Utd. El. Lgt., A" shares, £8 pd.1t099,26 51 6 7 6 s 2 — 4d 2 — 4 E 
17,189 Do. do. do, “ A” Shares, 01—017,189 6 6 6 TT: 8j— 8)— a 
844,028 Do. do. do. 4 y 4 Deb. Stock Red. eve 100 "TT! "TT eee 98 —X 95 98 — 95 ow 
112,100 | Electrio Construction, 1100 112,100 ... .. .. | 2 6 6 is 2— 931 | 3— 21 AK. 
25,000 Do. do. 7 Cum. Pref., 1 to 26,000 eos 2 7 7 ove 3 — 81 8 — 83 ess 
140,800 Do. do. 4 Регр. lst Mort. Deb. Stock — ... Stock TA .. |108 —106 103 —106 e 
0 e e AER SML e ши |ia 
a eo de | or. eoe soe soe 14 16 ae — 1 i 
80,000 Do. d. do. 4 & Frein. 5 7 Ё 
50,000 Do. до. do. ort. Deb. Stock... 8 пасе a4 eee II 110 —114 110 — 114 eae 
60,000 | India-Bubber, Gutta-Percha and Tem Works »..| 10 | 10 10 . | 21 — 22 21 — 22 on 
88 Do. ud ou 1st Mort. Debs. E 11 ü eo. 1100 — 95 "US M se M в 
Liverpool Overhead way. Tr) [TT] ecc eot т tee 
10,000 Do. ' Pref. £10 paid eee eee 10 б 5 85 18 — 184 18 — 133 | oon 
87,850 ar i Oonstruction and Main sis one «. | 18 | 15 15 15 85 — 89 85 — 89 М 
150,000 А 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 | ... s .. 1103 —106 02 —105 i 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 iis 6| ..| 892512 Y 10—14 | 10)— 113 m 
20,000 ; йо. 5% Om. Prf. Nos. 1 to 20,000 ... 51 . wee is 6 6 es 
540,000 Waterloo and City Railway, Ord. Stock TT) ITI) eee 100 eee 8 у 4 8 Ф 100 —108 100 —108 m 
| 
+ Quotations on Liverpool Stock Bxohange. 1 Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
° , Ord (full 
See eer semp Ory ta gun I кезшен ЧА ifie Баск учы Ачыт Be E 
Gch eee Pope Wing, Ne Tala. tea, 1-1 Aa тынына 
Do. do. Pret. (£1 pa, 10-11, | ' | 
* From Binningham Bhare List. Bank rate of disoount 3 per cent. (June 14th, 1900). 
MARKET QUOTATIONS, Wednesday, June 2"th. 


per сті, е ee в Copper Sheet T өө ee per ton £88 os 
Pe ont : is си (Blectrolytic) Bars .. р — 201 21 Es 
pee ы е es в n А . per m 
pet owt. зә 6 n - Sheets.. per ton #00 29 „ 
рек ows, 89/- . va 6 n 0 Rod .. per ton 484 A84 
per ton £88 888 е4 22 y " . wire per lb, 12 94d. 
рек ton 480 290 ae f Ebonite R. o derb. . W- 
pet ton 1 1 ee f н Sheet ee *e ee per Ib. bj- &- 
pet ton 416 815 ee = German Silver Wire .. ee per Ib, 1/8 16 is 
per ton 417 a » h Gatée-percha, fins  .. рес. | 8/- 0 8/6 | 8/-108/$ 
per gal. 40 46 % А Indie-rubber, Рага fine oo Per . 4:041 | éfltoa/ig | dae 
pet gal ee Iron, Charcoal Sheets .. .. per ton £18 £18 z 
per 495 10 4965 10 ва 6 „ Pig (Cleveland warrants) per ton 67/6 69/6 1s, dec. 
per ton 6% 495 T ( « according tosise per ton | From 411 | From 411 - 
per ton 8981 481 «ө € %  Borap, heavy „„ Per ton 70/- to 72/6 юна e 
per ton =“ 89110 aid € 4, Wire galvanised Ne. 8.. per ton divis $ P. "s ө 
pega А nid *9. | еей, EngishIngo .. . per ten дуру 1 10 pios 
6% 5/6 oe н Sheet .. oe ton 418 15 818 10 ж. 
eb 844, ' 84. 40 меа Wire Мо, . ss Doer ib. 8/- 8j- z 
per ton and au m 9 Meroury .. .. ..  ..pet bote 89 10 89 10 e 
per ton A95 06 T d Mioa (in original cane), mall per Ib. 88. to d. 84. to 9. e 
per owt. "we? ** өө d „ н a medium per lo. 1/990 3/9 | 1/9099 ө 
кш Ж | Ж d O „er МЕМ | МЕН EE 
ee OF ee 
Por don #6 10 49 10 T Р 1 — 1р. 1/1 vo 1/4 лю ec 
per ton 5 45 $e э " id str'p & sheet per Ib. | From 1/8 | From e 
perton | 410 15 410 15 ee ePlatinum .. .. .. „ deres. 48186 28 18 6 " 
ре мв E #0, - ту АСА ee per Ib — юц ыш >“ 
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NOTES ON THE MAINTENANCE OF MOTORS ON HIRE 
FROM AN MLEOTRICITY WORKS. 


By O. A. L. Proussman, borough electrical engineer, Doncaster. 
(Thursday, June 21st, Abstract.) 


Тни principal factor in bringing abort the steadily-increasing day 
load of an electricity station is the electric motor, and, as a conse- 
quence, the amount of information relating to it has increased 
considerably during the last few years, во that many usefal and 
interesting data are now available. 

It bas proved beyond dispute that the electric motor isa 
thorosghly mechanical, efficient, and reliable piece of machinery, and 
capable of adaptation to nearly every class of work in which motive 
power is required. Several of our Electricity Oommittees, acting on 
the advice of their electrical engineers, have commenced to purchase 
motors, which they are hiring out ito consumers at fixed rentals. 
Tae amount of the rental naturally varies in different towns, but 
whatever it may be fixed at, it must of course cover maintenance, 
inspection, and depreciation, over and above the amounts included 
for interest, &c. 

The present paper is intended to deal with the question of motors 


when owned in large numbers by a Corporation and let out on hire to 


consumers. The author would not bave thought of submitting to 
the Municipal Electrical Association a paper on this subject bad it 
not been for the fact that he held the position of assistant electrical 
engineer to the Bradford Соро св, under Mr. A. Н Gibbings, 
when the hiring-out system of motors was adopted in 1896. The 
three years during which he was connected with the Bradford 
undertaking and responsible for the testing, fixing and maintaining 
of a large number of motors, gave him somewhat exceptional oppor- 
tunities for observing the working of motors, ranging from } ВИР. 
to 12 B H. p., and when working under many different conditions. 
The anxiety as to the cost of maintenance of the motors on the 
part of many people would едк кеш to be groundless, the 
motor often being blamed when the blame might justly be placed 
elsewhere. Asa matter of fact the motor itself seldom gives trouble 
of апу description, provided it is chosen and fixed with due con- 
sideration to the nature of the work it is to perform, and that the 
atarting arrangements are . The starting switch is an 
item of vital importance, whose imperfections are often mistaken for 
the misdeeds of the motor. are many manufacturers who 
turn out an excellent motor, but reliable starting switches are by no 
means so plenteons. Again, the few manufacturers who bave a com- 
paratively satisfactory motor-starting switch, standardise it, and 
make no other pattern or form, forgetting, it would seem, that if a 
corporation is to let out motors on hire satisfactorily, the motors 
must be capable of being used for all classes of work, and often it is 
absolutely imperative that not only the motor, but, what is as impor- 
tant from a maintenance point of view, the starter should be suitably 
designed fora given pu 


operated by 
entire height of the building. 
was ted by means of a , containing 
glyoerine, the plunger having an adjastable valve. Primarily then 
‘the form of starter for all purposes was the above liquid form, and 
owing to the ease with which it lent itself to being operated from any 
floor, answered for some time admirably. One morning, however, 
the motor department staff was suddenly called out. A heavy frost 
the night before bad so altered the density of the glycerine, that the 
plates would not descend sufficiently to reach the short circuiting 
contacts, the speed of the motors falling considerably below what the 
consumers were accustomed to obtain, to say nothing of clouds of 
steam and acid spray, due to the rapid boiling away of tho liquid. 
The dach- pot valves were then readjusted, and after a considerable 
time the whole of the complaints were remedied, and the motors 
. were working again as merrily as ever. A few days later another 
similar call was made on the motor department. None of the motors 
would work! This time a sudden atmospheric change sent the 
thermometer several degrees above freesiog point. The result was 
obvious—dash-pot valves wide o lowered density of the glycerine, 
rapid short circuiting of the resistance, blowing of contractors’ and 
et spi main fuses, with the usual violent ringing of the telephone 
and calls from enraged consumers, The rapid changes in tem- 
perature for some weeks caused very great trouble and expense, to 
bay nothing of the annoyance to consumers who promptly argued 
that electric motors were a failure. Experiments were next carried 
out with different oils in the dash-pote, and in many cases where 
there had been trouble with glycerine, the substitution of oil cured 
it. Oil, however, had drawbacks, the most troublesome of 
which was the unpleasant manner it had of dropping out of the dash- 
pot and generally causing a dirty sticky moss on the working parte 


using overload automatic а 


api operating of the switch, and another 20 


visita of the motor inspector were made on account 


of the starters. The condition of affairs now arrived at was that in 
some cases the starters had glycerine dash-pots, while in other cases 
oil was used. The oil for some time gave little trouble. As 
the winter sed the glycerine to behave much 
more systema’ y, and curiously enough for many wecks little or 
no trouble was experienced from it, whilst the oil began to require 

ter attention. It may be incidentally mentioned, before leaving 

d starters, that in no single instance was trouble experienced 
with the liquid in the jars freezing, and only a very small percentage 
of jars were broken, either in carriage, fixing, or under ordinary con- 
ditions of use. Generally, however, it was decided that liquid dash- 
pots were not all that conld be desired. The next step was the 
substitution of “air” dash-pots. These were not worked in con- 
janction with liquid for the resistance, as in deciding to abolish liquid 
in the dash-pots it was deemed advisable to endeavour to completely 
leave liquid of any kind out ofthe starter. This decision was come to 
on account of the evaporation of the water, the trouble experienced 
in keeping the liquid the right height and maintaining the con- 
ductivity constant. The new starters now took the form of a movable 
contact, falling by gravity along a series of contact studs, which, in 
turn, were connected to iron wire resistances. For some time the 
results obtained were most satisfactory, but a slight sparking on the 
contacts soon commenced to bring about worse troubles than ever, and 
in spite of many types of contacts being tried, among which 
were different forms of adjustable carbon contacts, the results 
were not entirely satisfactory. The author has not seen as 
yet a really reliable form of starting switch for working under 
the conditions given above, but when next he has occasion to use 
а starter for this class of work, he will feel much inclined to try the 
old liqaid starter, with an alr dash-pot, a combination not as yet 
attempted by him. With a more even temperature the starter diffi- 
culty lessened, and the next trouble to grapple with was the con- 
tinual blowing of Corporation fuses and all the attendant expenses. 
It will readily be seen that a very serious item of expense is intro- 
duced into the motor department if the inspectors are to spend half 
their time in climbing up and down the stairs of six-storey buildings. 
The fuse trouble with crane motors for a time became very serious. 
The step first taken was to fix compounding ooils on the existing 
shant motors, the compound winding being arranged to assist the 
shunt coils. Four motors were first tried, and the number of visits 
of the motor inspector in the cases mentioned were greatly reduced. 
This was a most marked improvement, and the cost of maintenance 
of crane and hoist motors rapidly fell. In those cases where the load 
on the crane rarely varied and the motors were of such a siss as to be 
well above their work, compound coils were not fixed, as no very 
serious trouble was experienced such as to warrant the extra expense 
in alterations to the motors. 16 is interesting to know that in spite 
of the somewhat severe conditions under which these motors were 
working in the early days, practically nothing was.spent on the main- 
tenance of the machines themselves, either in material or labour. Ia 
one or two isolated instances the commutators required peta pate 
but nothing more than what emery cloth could put right, and such | 
instances were distinctly attributable to the defective working of the 
atarters. While the author has often heard the statement made that 
series motors give the best results for crane and hoist work, a well 
compounded in his gives excellent results as 


opinion, 
lar as a motor department is concerned, and the production of shunt 


motors, so arranged that compounding coils could be readily and 

easily attached, should they be required, might be worth con- 

sideration on the part of manafacturers. The size of motors used 
for hoist work was found to range generally from 4 B.H P. to 6 вир. 

Leaving the question of hoist motors and starters, the next class of 

demanding attention was that in which the motors had a 

Oases of this kind 


[ 
motors were used, except in one or two cases, w compound 
machines were employed, the compounding opposing the shant 
coils, when a particularly steady speed on a constant load was 
required. forms of starters were tried, the chief of which 
were the follo —= 

1. Movement by means of worm and gear wheel, no automatic 
attachments of any kind being used. 

: over confacts, and, finally, when all the 
resistance cut out, lever in t position by small exciting 
coil, in series with the shunt coils of the motor. 

9. Automatic overload attachment starters. 

Much has been said of late about the advantages to be gained by 

rrangements on motor starters. 
our present example of a constant steady load, the following notes of 
experience obtained in Bradford with the three classes of starter 
named above may not be uninteresting. 

Usrxa Stantan Огавв 1.—I¢ was found that only abomt 5 per 
cent. of the viata of the motor inspector were made on account of 
fuses having blown. Absolutely no trouble was experienced with the 
starter itself, as there is little doubt that a starter of this description 
can ba made the simplest and most mechanical of all starters. The 
attention required was found to be less than in any other case. 

Usma Crass 2.—It was found that 30 per cent. of the visits of the 
inspector were made on account of fuses having blown owing to too 
per cent. on account 

the exciting coils having either burnt ont, or being unable for 
various reasons to hold the contact lever in tion. The latter 
defect often necessitated the complete rem of the starter and 
repairs to same. The commutator of the motor required consider- 
able attention as compared with that necessary when using Starter 
Olass 1, on account of the repeated heavy short circuits through the 
armature prior to the fuses blowing, i 

Usma Втавтив OLass 3.—It was found that 6 cent, of the 
fuses blowing, 


enclosed motor is the motor of the futare, there are пе 
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and another 15 per cent. owing to the automatic starters going 
wrong. Oonsiderable attention to commutators was required. | 

iat load itheat repeated slope and oburte Deing нер Г рч А Norm 
stant thou stops an req some form 
of starter which caunot be short circuited too suddenly proves itself 
most efficient, while overload and automatic starters havo intro- 


: 
& 
3 
: 
E 


both 

way, there is an expenditure in the maintenance of the small motors 
of much greater magnitude per £100 of cap 

the larger motors. 


Ё 
j 
H 
11 


p 
being oniy a difference of 3 or 4 per cent. in favour of the 
mac в. 

Very few armatures of motors of 4 B. R. . and upwards burnt 
under ordinary working conditions. Exceptions, however, are 
to several cases where the faults bave been due to defects 
design and manufacture, but as the whole of the ex were 
these instances borne by the manufacturers, it would not be fair 


Е 


in 


B 
gE 


include them in the maintenance of the motors. With small motors 


up to 8 B.. . over 100 per cent. more armatures were barnt out 


than was the case with the large machines, and in several instances 


broke 
found ont 


replaced at his expense. In two cases armatares of 6 n. H Р. motors 
were completely wrecked, (1) through a consumer letting a spanner 
fall on the revolving armature, and (2) owing to а box oatoning a 
brass armature guard, and so 


enclosed motor has over the open type in view of the 
is of external injury to the latter. Apart from this point 
objections raised to the open machine by 
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vertheless 
features about the open type machine of a very desirable character, 


.. Dy ио сое WPS: 
at the brushes were the causes of con- 


8 
. siderable ex and in a number of instances armatures had to be 


removed the commatators returned. Defective and inefficient 
brush gear was ершш for a large amount of trouble, augmented 
in some eases by vibration due to poor foundations, screws, nuts, &0., 
becoming loose and consequently ineffective. The greater part of 

expense incurred through attention required to commutators may be 


Ё 


instances, however, where it is impossible to completely obviate 
vibration, whatever precautions are taken in laying the foandations. 
There was an instance, which cnoe came wader the author's notice, 
where a 12-B.H Р, motor was fixed in the top room of an exceptionally 
high buildiag, the peculiar shape of the structure of which made it 
impossible to get a really solid foundation. Work which required 
very exact setting out wa» p in the same room, and the 
vibration of the motor was likely to prove absolutely fatal to the 
adoption of this form of driving. The particular motor was 


in helping to show that when properly and worked 
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of a design in which the armature shaft was a considerable 
from the floor. A second motor was tried, in which the 
the armature were much lower than in the first machine. 
on the vibration чы Na — o much gta no visae 
was experienced m it, an option electric ws 
proved a wonderful advantage to this consum ; ч 


di 


Bearings hot gave much less trouble than was tote 
expected, and the mall motors mast stand the charge d 
causing considerably more trouble than the larger ones. As a пи 
the trouble could be traced to some definite cause, such м pi 

og into the bearing, or the machine not being properly lined ij 
to the driven , or damage to the oiling arrangements. Oe 
troubles at in would show themselves, such as terminal terte 
&., working slack. The clamping arrangements for holding t» 


the shaft, but f y it was in time to avert wist 
ht have been a serious accident. rally it was found that very 

little trouble and expense was incurred keeping the moton is 
thorough wor condition, but it should be noted that all motors wm 
thoroughly and tested at the station on delivery from ti 
man and before sending out to be fixed on consume’ 
premises, and frequently revealed defects of 1 
nature hardly to be expected in machines sent out by manafacteres 
te. Motors wi terminal screws, terminal screws thst 


ta 
5 to the sizes, causes of defe 


machinery tors 
deal with, but want of time has prevented him from getting this done. 
The foregoing remarks may, however, prove of some Ше use, if 
a 


organised 

poration motor-hiring department is not a scheme which need 
excessive sums for its maintenance in thorough working order. Т 
very great advantages of a motor load and the great success which 
met the Bradford э in this direction, managed 
by its late engineer, Mr. A. H. Gibbings, are now too well known Юю 
require any comment on the present occasion. The maintenance d 
the motors it bas been said would prevent such a system ever 
becoming successfal. If this paper has done ever so little to dispel 
this idea and to show where some of the cost in maintenance is likely 
to be encountsred, the author will feel amply rewarded. 


POWER SUPPLY BY BINGLE-PHABE MO TORE. 
Ву T. P. WiLMSHUBST, borough electrical engineer, Derby. 
| (Thursday, June 819, Abstract ) 
Tun principal objections which are usually urged to the distribstia 
electri E 3 currents are :— 
1. That alternating current is less economical than direct curre 


working. 
CCC 
9. That single-phase motor is impractioa 
While the writer керте to admit that in some instances objet 
оп) (уме , and degree 


EF inherent ansuit- 
ty of alternating currents. 
He is led to this conclusion from а study of the costs’ analysis ol 
various towns, from which it appears that the following resalts bare 
been achieved in А.О. stations:—fuel costs of :35d., d., and , 
and works’ costs of 78d., 102d., and 1:16d, all on outputs of len 
than a million unita per annum. As regards objection (2) the write 
would only remark that those members of the Association who visited 
Ое саран dirag the an convention would hardly deny that te 
А.О. arc ligh ere left little to be desired. 

Coming to objection (3) the object of the paper is to show vb 
is the present position of the B. P. motor in the straggis fx 


In nearly every town, certainly in all mannfacturing townr, there 
CVVT 
of supply is в ow e public a 
of electric driving. Glos tie B.P. system has been adopted in neatly 
100 юса in this country, the question arises, how is this demand & 

met 


1. Snall we change over our whole system to D. O. as is proposed 


in one or two cases? 


2. Shall we lay down D.C. plant and mains for the motor supply, 
leaving the A.C. plant to supply current for lighting? 
3. ined we supply B. P. motors from our ordinary А.О. plant sad 


4. Bhall we lay a special A. O. motor network supplied fiom tht 
48. Bball lay down multiphase plant f ply? 
5. wo wn maltip or power supply 
The writer haa come to the conclusion that while cases do exist & 
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which by reason of abnormal 
the generators, or other causes, the good working of A. O. motors is 
rendered difficult, in the majority of cases, under reasonably favour- 
able conditions, the inferiority of the В.Р, motor to the D O. or thre: - 
phase motor is not sufficiently marked to justify the laying down «f 


special plant. : 
Ys. Beek obvious that method (3) has the great morit of simplici y and 

w ; 

It is a matter of common knowledge that at the present time, 
while the on of motor to lighting load on D.O. circuits is 
small, it is lesa on А.О. circuits, and it із а matter of interest to 
study the causes of this. | 

to be the difficulty of successfully 
steam engines and the fear that the 


engine a brake-horse-power can be obtained for about 1d. per hour; 
in the case of electric motors, therefore, it is necessary to g the 
cost down to 1d. to 144. per unit before we can hope to enter into 
successful competition. 
ве wound рові H of vital importance and merits careful con- 
оп. $i 
The principal causes which are Hi to disturb the supply voltage 


a) Bad regalation in engines, altesnetess and transformers. 
j The use of small generating sete and transformers, 
c 


uncommonly fo in this country. 
pressure have been tolerated it 


switchboard manipulation cay prevent. When ome considers that in 
a D.C. station an armature drop of 6 per cent. is rarely exceeded, is 
ina ise that A.C. motor working on such circuits has been dis- 


(e) The chief defects are heavy starting current and low power 
. The current in a В.Р, motor need not necessarily 

be abnormal, tho undou this often is the case, and it is 
surprising that A. O. do not rigorously insist on the 


single-phase motor has its root not in any 
motor, bat in the unsuitable nature of the appliances used. 

Exception has been taken to the B. 
inability to start a load. T 


It appears to the writer that this point has 
as there are few cases in which a fast and 


Even in the case of lifts there is a wide sphere of utility for В.Р, 
lift worked by а B. P. motor on the Derby 
. Although the motor starte 


In Bradford the low charges and easy terms of hire have resulted 
in a considerable motor load being obtained. Up to the end of 
June, 1899, there were 307 motors to the mains, and 


the proportion of units sold for power to total units sold was about 


i deus 
и vou dala c иле equalled in any other town in 
country. 

It will, perhaps, be somewhat of a surprise to some members of the 
Association to find that on the Continent the above results have been 
far eclipsed by the use of B.P. motors. In the City of Frankfort, on 
March 31st, 1899, there were single-phase motors of an aggregate of 
no less than 4,532 в.н Р. connected to the while the proportion 
of power units sold to total units sold was no than 58 per cent., 
the figures being, for power, 1,851,268 units, and for light 1,942,399 
unite—total 3,193,067 unite sold. The largest motors are of 750 


frequency, excessive armature drop in 


B.H P., of which there are three. They are of the synchronous type 


and are coupled to D.O. generators, and are used for driving the tram»: 
With the exception of these, all the motors are of the induction 
type, tke largest of which are ot 90 B m P. The larger motors are run 
from separate transformers fed from the nearest feoders, while the 
smaller sis:s are taken direct from the low tension net work, while 
the steadiness of the light leaves notbing to be desired. 

The generating sets are as follows:— | 

Two of 1,500 rg P, and four of 750 tap. The frequency із 45 
periods, and the armature drop, 6 per cent. 

The charges for power are equivalent to 2d. per unit with discounts 


up to 25 per cent. Р 

. The tion of Derby have within the last few months 

comm letting out S.P. motors on hire with gratifying results. 

At the present time motors equivalent to about 200 B. H. . have been 

connected, of various sizes up to 30 B. R. ., and the units sold for 

1 have amounted to about 12 per cent. of the 
units sold. charges vary from 3d. to 1d. per unit, accord- 

ing to the of time the motor is used. | 

A fe may now be said on the chief characteristics of the 


modern B.P. motor. 

. The only practical motors on the market are of the synchronous 
and the induction type. The synchronous motor requires its field to 
be excited by а direct current. Ic is not usually self-etarting, and 
this defect preclades ita adoption for any but large sises. It has an 
extremely efficiency and power factor, and it runs at а syn- 
chronous speed. 

The induction motor, which is almost exclusively used, has been 
greatly improved in recent years. А few years ago the maximam 
efficiency was not expected to be more than 60 per cent. to 65 per 
cent. with a power factor of about the same value, while the starting 
current even when the motor started light was often twice or three 
fimes the full current. Thanks, however, to the good work of Tesla, 
Brown, Langdon-Davies and others, very marked improvements have 
been effected witbia the last two or three yeara. | 

"The following table gives a good idea of the effisiencies of modern 
single-phase motors, as compared with direct current and three-phase 
motors. All the tests are made from motors actually at , the 
B.P. motors being on the Derby mains. The motors were all made 
by firms, and though the figures do not necessarily represent 
the ан attainable results, they are a fair sample of good modern 
practice :— 


Tasty I. 


Direct current 
Single-phase 


Three-phase 
Biogle-ph se 


work. "NOE 
As is shown in Table (1) the polyphase motor outstrips both its 
compet кешр! of efficiency. The writer would suggest that, 
should a ormer or other appliance be placed on market 
which without moving parts would convert a single-phase into a poly- 
[нешше ш ще SAMO тави ши ау сап be con d 
a three-phase current, in this direction may lie the solution of 
the motor problem. | ! POM | 

With the increase in siza of our stations, the engineers of dirt ct 
current works are more and more ré the advantages of alter- 
nating currents for generation and on. 

The improvements in modern А.О, motors have gone a zg, fur to 
lessen the force of the objection to alternating currents for bu- 
pare te as well, and the writer's experience justifles him in the 
opinion that the А.О. motor (either single or polyphase) is quite 
capable of satisfying all ordinary demands for power from the mains 
of public supply undertakings. 


Dyscussron. 


Mr. 8. 2. ри FannaxrI, in opening the discussion, dwelt upon the 
importance of Mr. Wilmshurst’s paper to all central station 
alternate current stations all over 


handicapped from the commercial point of view very much in rela- 
tion to the vule. The question of motors was 
one more easily solved than the question of arc lighting. The point 
specially He 


phase system. 
А large area from those plain single-phase motors. . But it was bandi- 
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burst's paper was the enormous amount of labour and distress his 
unfortunate colleagues who favoured the alternating current seemed 
to labour under, and was thankfel he had not the same problem to 
deal with. He thought they would do well to take Mr. Prussman’s 
peper home with them to keep it before them for reference, 

cause he gave them a most valeable amount of information regard- 
ing the little petty difficulties and troubles which they might all 
expect to meet with, at any rate in dealing with continuous current 
motors, but which those who had to deal with alternate current 
motors hoped to avoid. 

Mr. Lane pon-Davns followed with some technical remarks on 
the hardships odi is eae — having to carer pla p 
many varying es, and cau some amusemen зау 
that the makers of motors were not always believed. Electrical 
engineers bad therefore great power in the matter. | 

Mr. QUIN, as an engineer who had bad experience both of oon- 
tinuous and of single-phase alternating current, thought the palm for 
elasticity and convenience for general purposes apart from power 
mast be given to tbe single-phase alternating current. New life was 
given to the direct system of supply by the increase of voltage. They 
were practically on their last legs until they got that. Now they 
were put in a corner on the question of motors How long they 
would stand in that corner depended upon alternating current 
engineers. There were difficulties, it was true, but with electrical 
engineers difficulties were made but to be surmounted. Не believed 
Mr. Wilmshurst's paper would be an incentive to alternating current 

and makers of motors. 

Mr. Esson did not agree with Mr. Ferranti that single-phase motors 
were as good as multiphase, as the latter system was much more 
flexible and more мр for power purposes and the general lighting 
of towns. Moreover, for б per cent. extra cost single phase machinery 
could be converted into multiphase, and this is the course he 
recommended. 

Mr. Ferrant, in reply to а question by Mr. Fanapay PROCTOR, 
said he did not see any chance for high periodicity. He thought 
this should be reduced to low, and he did not think this would turn 
out so expensive a matter as many people thought. 

Mr. A. 8 ВАВХАВО said be had been scmewhat startled by Mr. 
Qain’s statement that in Blackpool they supplied the whole of their 
consumers from one set of plant. He should like to ask if he took а 
power of 500 volts from the tramwey trolley wire into a private 

oure 

Mr. Qum: There is no law by which we are not allowed to take 
high prea*vre into a house. | 

Bailie Willock (Glasgow), Alderman Woodhead (Halifax), Mr. 
Portbeim (Edinburgh), Councillor Smith (Barrow-in-Furnese), and 
Mr. Vesey Brown continued the discussion, which resolved iteelf 
into a question of the economical supply of motors and startin 
switches, Mr. Vesey Brown suggesting that manufacturers shoul 
put the motor and starting switch in at one price. 

Mr. WiLMSHUBST, in reply, said bis experience led him to prefer the 
alternating corrent system, for, small as it was, he һай far more 
trouble with the continuous current plant at Derby than with the 
whole of the rest of his system. He thought the question of eleo- 
trolysis would create far greater difficulties for the advocates of the 
continuous current in the fature than all the trouble the aiternating 
current had caused. 

Mr. Prussman thought switches had been grossly over- 
looked by manufacturers, and the attention devoted to motors, 
which he thought was a great mistake. 


———— € Rm ERES 


ELECTRIC TRAMWAY EXHIBITION. 


Wa have so often said that London was sleepy-headed in the matter 
of tramway facilities, that we almost weary of it. It is, however, a 
painful truth which has had to be pressed home. But we are inclined 
to think that much writing, whether in technical or popular news- 
per press, could hardly give such an effective home-thruet to 
on reactionaries as was dealt out at the Agricultural Hall last 
week on the occasion of the inaugural luncheon connected with the 
Light Railways and Tramways Exhibition. The event was among 
the most interesting that have yet been recorded in connection with 
the quem of electric traction in London. There fraternised here, 
for time being, many men of very different minds; municipal 
councillors who would fence about their cities and keep the tramway 
promoter without their confines; tramway promoters, whose useful 
schemes bave been crushed by the municipalisation craze; light railway 
authorities; representatives of tramwsy companies who have learnt 
from practical experience what electric can do for them if 
allowed ; electrical manufacturers, both British and American, hunger- 
ing and thirsting for the contracts of the London Oounty Council 
and of other municipal authorities; there were tramway directors 
and tramway engineers. Buch were the men who gathered together 
to (professealy) sink meantime their many differences of opinion, 


and to worship at the shrine of electric traction 
municipalities were not slow to twit О. 
they had shown how the thing was to be done, and 
the pleasure of alluding to the fact 
it of its tramway engineer. 
was somewhat taken aback in the 
dilating а fita of s 
had passed the experimental stage, had thanked American 
for g the way for us, and was inquiring into certain causes of 
the ardness of London in respect of electrical working. Hs 
asked in so many words, “Why this delay?" Then came ths 
unfortunate pause of the orator. ` 

We rather think Mr. Dickinson must have regretted that pause, 


i 
ph 
- 


thoroug 
longed laughter which f 
recover his breath, and to 


been drunk, Dickinson proposed “ Tramway and Light Railway 
Enterprise.” The great d of means of locomotion was 
the text, and the sinos 1878 was mentioned in 


some 
detail, but the speaker said incidentally that between 1802 and 1899 
only two miles of line were added in the 
this we all know. Time had been spent in considering what new 
method was to be adopted. No doubts now existed as to electricity 
being the right means, it having passed its experimental stage. He 
had seen the tramways of Glasgow and New York, where both horses 
and electricity were employed. At New York (Metropolitan Street 
Railway Oompany) horse traction cost 91. y cer-mile and electric 
traction 53 1. per car-mile, giving electricity 34d. advantage. The 
receipts were much about the same. But nearer home—at Glasgow 
—better results wore to be found, for horse. traction cost 844. and 
electricity 64d., showing a saving of 2d., bet the receipts were 111d. 
for horse and 14d. for electric traction, a further gain of 244., abow- 


bring to London a new profit of £562,000 per annum, or a redaction 
of 3jd. in the £ in the rates, or 40 per cent. reduction to 
They owed a great debt of itude to electrical engineers srd 
other persons for the possi of that improvement, and to the 
promoters who had brought about the exhibition. Some 
ridiculed the exhibition because it had brought many American elect- 
trical exhibits. He was glad we had learnt the wisdom of 
wisdom from the Americans. We had shown them how to do a 
many other things, and they had shown us one thing. Englishmen owed 
Amerieans a debt of gratitude, but they might be glad if they could 
carry out their own works in the future without troubling their 
American friends. There were starting into existence all over the 
country a great number of companies— Kerr & Oo.—and 
perpeki е ы 8 to me 5 flag amore tho electrical 
enterpr в country. was glad that in the country they 
still had sufficient energy to go abead with this questi 

This toast was replied to by Alderman W. E. Orsag, of Sheffield, 
whose municipal electric tramwsy work is familiar to our readens, 
and by Mr. J. B. Comcanxon, a director of the Dablin United Tram- 
ways Company. Alderman Olegs showed that an enormous increase 
had taken place in traffic at Sheffield since the opening of the elec- 
trical lines, and he congratulated the L.O.O. that it was “af last" 
taking steps such as bad been taken in pro 
Ooncanon delivered a speecb, rife with important truths, spoken 

fact 


not 
vexed question. But whatever instigated the 
authorities in their wisdom to take over, wherever they 
control of the tramways of this coun 
that private en either charged 
service, or gave an improper 
„ tramways of Dublin, he said that there 
у.а mile of tramways for every 6,000 
inhabitants, and charged quite as low as anybody, and ran a service 
second to none in the world. Municipalities would have to face the 


perpe 
tramways to ten times the present extent. Municipalities must give 
over their ideas about electric traction being in the experimental 
stage. 

The Right Hon. James Baron. М.Р, proposed “Municipal 
Authorities," and referred with gratification to the great 
of light railways during the last four years since the passage of the 
Light Railways Act. He thought that the time had come for an 
inquiry on large lines as to the means of commanication in the 
future. It was a great problem. In London they needed a œm 
plete rearrangement of their system of transit, the 
of their thoroughfares—laying them out upon a systematic plan, ard 


80 on. 
Mr. J. W. Exnn, in replying, acknowledged the indebtedzen cf 
the L.O.O. to the pro municipalitier, and said ho hoped the 


"€ | — | 
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‘athe electrical industry would find a sympathetic friend апа gcod 
t Sir 8. Јонивом, the town clerk of Nottingham, also replied, and to 
а pome extent replied to the statements of Mr. Concanon regarding 
municipal enterprise. He was as strong a supporter of munici- 
u palisation as Mr. Concanon was an opponent. 
y Councillor Jomzs, of Dablin, also replied. The Dublin Tramway 
Company had done great things for the city of Dablin. He hoped: 
„ he had done justice to the Exhibition Oommittee’s hospitality. 
~ Wasn't sorry he bad had to act as the Lord Mayor's locum tenens. 
Sir W. Н. Рвишвси said that “he had sent his remarks to the 
ress,” so he would not occupy the time of the company with a 
.speech іа proposing the Board of Trade and Light Railway Com- 


‚ mission,” and Mr. Н. A. Steward, secretary to the Light Railway 


; Commissioners, in g emulated Sir William's examole. 
. Toae “Engineering Profession" was proposed by the MAYOR OF 
BRIORron (Mr. J. B. Stafford), who presumably had not sent bis 
. remarks to the press. 
. Prof. Тони Paray responded to this toast, and in some very brief 
“but telling remarke referred to the great importance of the large 
electric power schemes as furnishing very cheap electrical energy— 

he said be was neither on the side of the municipalities nor of the 
power companies. 

The toast of "The President” was duly honoured and briefly 
! acknowledged. 
Тнв Ехнізг. 


An inspection of the numerous exhibits shows that the principal 
х electric tramway plant manufactarers are in evidence. Altogether 
there are somewhere about 100 stands, but some exhibitors have 
. тоте than one allotted to them, As one enters tbe hall, the first 
* thing that catches the eye is the excellent representation of the 
2 British Westinghouse Electric and Manufacturing Company. Ia the 
t mein it takes the form of a length of line operating on the Westing- 
2 house conduit system, and wor from a small power station in the 
*. left-hand corner of the ball. The station equipment consists of a 
: Westinghouse three-cylinder, 13 inches х 14 inches, gas engine, 


e rated at 112 B. Ef. . when running at 260 revolutions per minute, and 


L with a maximum capacity of 126 вир. when operating with 
* illuminating gas of good average quality. Tite engine is direct con- 
т nected to a Westinghouse 76 zw., 500-volt, compound wound engine 
type generator. The generator is of the well-known standard Westing- 
лт house design. | l 
с The track extends over the entire length of the hall, a distance of 
= 910 feet, and is laid on the Westinghouse seotional conduit system, 
+ which takes the current from underneath the pavement. | 
. The exhibitors, naturally, were not slow to impress visitors with 
г the fact that this is the first time that London has seen a practical 
; exhibition of the electric conduit system for tramweys. The exhibit 
о is, of course, receiving a great deal cf attention from many municipal 
.. Officials and councillors who are paying special visits to London in 
‚+ order to attend the exhibition. 
For some distance at each end of the line, the conduit is seen as it 
^ Would actually appear in a street, while the remainder cf the line is 
„ of open construction во that it may be readily inspected. The car 
., itself has been built from specially р ed designs embodying the 
latest improvements. One object of exhibit is to show that the 
' British Westinghouse Oompany can execute, under one responsibility, 
. every part of an electric tramway or light railwsy installation, from 
the opening of the streets to the actual operation of the cars. 
y The conduit is located centrally between the rails and encloses two 
'. Conductors, one for supply and the other for return. The car picks 
- wp the current from one cqnductor and returns it to the other by a 
„ contact “ plough " which is connected to the car by a suitable 
insulated connection passing through a narrow open siot. 

Leaksge of current caused by bad insulation, от by wet or ice- 
' covered insulators, over large systems, is declared to be impossible 
2 with the Westinghouse conduit method, for every car automatically 

opens connection between the heavily insulated gps оч cables 
conveying the current from the generating station, and that 
3! of the conduit conductor over which it is passing. On lea one 
." gection it shuts off current from that and charges the next. These 
^. erer wach tb is negligibl 
* Overg ort lengths is neg e. 
‘> The antomatic switches b к 


thout delay or interruption to traffic. gard 
to the form of yoke used in the construction of the conduit, the entire 


g 
: where the t strains are liable to occur. 
< Тһе switches are operated by electro-magnets. The car furnishes 
з а current of 500 volts from an auxiliary source, which, operating on 
; the electro-magnet, closes the switch, and thereby connects the 
; section to the cables. These switches are enclosed in water-tight 
, bell-shaped cast-iron castings, into which it is impossible for water 
., fo enter, thereby avoiding the possibility of flooding the contacts. 
By arranging the contacte so that the car will be in contact with two 
л sections at the same time, the power current is used as the auxiliary 
4 current for closing each successive switch. To start the car, a 
`. separate current is, of course, necessary, as the power current is shut 
out from the car, This is effected by a small motor transformer in 
', the car, which furnishes а 500-volt current for closing the first switch. 
„ This motor transformer is ran from а small storage battery, which, in 
К hse by the line current by running the motor transformer 
| This system of current distribution for electric tramways is stated 
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only 900 feet in length, and the momentary leakage 


yoke is cast in one piece, and is strengthened by ribs at the points. 


1119. 


of the car. It is a ee throughout with a complete system 
s and electric heaters, and is lighted by 


а connection § inch wide, made up of two ,&-inch plates, 
which passes through the open slot between the rails. A hinge upon 
which the plate turns allows perfect freedom of movement in 
rounding curves. The electrical connection is established by cables 
which are concealed between the two J-inch plates, and adequately 
protected in this manner from damage. This is considered a most 
reliable arrangement. In addition to the usual hand brake the car 
is supplied with Westinghouse electro-magnetic. brakes (Newell 
patente), which are operated from the motor controllers. 

The motors are Westinghouse No. 49, of the four-pole single reduc- 
tion type, and access can be had to the armature by allowing the 
lower half of the casing to swing down. The gear and pinion are 
composed of cast-steel and forged steel respectively. The revolving 
parts are n The armature is of small diameter, aud the 
strain upon coils, due to centrifugal force, is thus reduced to a 
minimum. The armature coils (copper bar) are heavily insulated with 
mica, and are pressed into the slots with hard fibre wedges on ор, 

The car, we should mention, was built by Mesers. Milnes, and the 
conduit and track were constructed to Westinghouse designs by 
Messrs. W. R. Renshaw & Co., of Stoke-on-Trent. 

The Westinghouse Companies also show a special equipment of 
their electro-pneumatic control system for the simultaneous opara- 
tion of any number of electric. motors оп a train, and a number of 
motors and series parallel controllers. | 

With the many other exhibite of electric cars, trucks, motors, 
rails, and track work, &:., we shall deal briefly in our next issue. | 


(To be continued.) 


MEANS FOR STIMULATING THE DEMAND 
FOR ELEOTRICAL ENERGY. 


Tuar the above should form the opening sabject for dis- 


' cussion at the convention of the Municipal Electrical Associa- 


tion, is a proof, if proof were needed, of the highly practical 
nature of the proceedings of that body. | 

We oan well imagine the earnest municipal electrical 
engineer, with his works and mains in perfect order, 
chagrined at the poor commercial results which he feels 
powerless to ameliorate, and yet upon which he is probably 
judged by a harsh and unthinking world. Hence a deter- 
mined attempt on the part of the electrical engineers in con- 
vention assembled to thoroughly thresh out on the threshold 
of their proceedings the questions pertaining to the means of 
stimulating the demand for electricity supply, the two papers 
being written respectively by Mr, Alderman Potter, J. P., chair- 
man of the Electrical Committee at Taunton, and by Mr. Н. 
се Bishop, borough electrical and tramways engineer, 

igan. 

Mr. Alderman Potter opens his paper by the followirg 
pertinent question :— | | 

What are the hindrances and difficulties in the way of an extension 
of electricity supply? And by what means may they be overcome 8o 
as to sweep away any lin rejadices, to create within the 


public mind a preference for e кше over every other kind of 
illuminant? These are questions not only of great interest to all «ho 


are in any manner concerned in its financial success, bat which hav: 


been from time to time answered in various ways, with more or les; 
beneficial renalts. 


In answer to this question, he first points out that :— 


In the earlier stages of electric lighting, one of the most serious 
hindrances to its extension was its extremely erratic character and 
unreliability, c.g., it so frequently went out at most inconvenient 
times, causing such confusion and annoyance, that many persons 
otherwise favourably disposed wonld have nothing to do with it; bat 
this uncertainty has become a thing of the past. 


We are aware that Mr. Alderman Potter's experience at 
Taunton was rather a mournfal one, and he must therefore 
be excused for painting во gloomy a picture of electric light- 
ing in ita early days, though, for the credit of the indu try 
at large, we feel compelled to state that the whole of the 
installations of the country did not have the poor experience 
аз that which the Taunton ins ion ; indeed, 
we venture to state that if a selection were made of a dozen 
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of the most suooeesful installations in the United Kingdom 
from a commercial point of view, it would be found that, in 
the majority of cases, they owed their success to not one of 
the stimulants suggested by Alderman Potter, but to the 
excellent supply which they gave from the very initiation of 
their operations. : 

While making this criticism, we take the opportunity of 
suggesting that the author, in omitting from his list of 
stimulants excellence of service," has omitted the main 
reason for an increase in the demand for electrical energy. 
Alderman Potter truly states, however, that 


and he adds that— 
Tha only way of meeting this difficulty appears to be that of 


charging as low a price per unit as possible, after providing for all 
necessary expenses. 


It is estly true of the electricity supply business, as 
of every other business carried on on a commercial basis, 
that low price tempts a big demand, and in this connection 


and in support of Alderman Potter’s preference for municipal 
карр, we draw attention to the figures recently laid before 
the Electric. Power Committee by Mr. Robert Hammond, 
showing that the undertakings in the country supplyin 
below 4d. per unit numbered 18 local authorities as com 

with two companies, as follows :— | 


AvBRAGB Prices CHARGED TO Privates CONSUMERS. 
Below 8344. per unit. 


Local Anthori'ies (6). Companies (None). 
Edinburgh eee [I [11 2 99 
Brighton M ..99» 
Shoreditch .. 3:26 
Nottingham 334 
Manchester 8 49 
Oldham 349 


Below 44. per unit. 


Local Authori: ies (7). d 


Haddersfield ov ». 964 Newosatle District 372 
Sacderland è ^. 366 Prescot... "e 
Salford 3:67 

Whitehaven 3 86 

Glasgow  .. 3 89 

Li 600 3 93 

Burnley .. «. 396 


| 


` We are unable to follow Alderman Potter's arguments 
E reference to public lighting, to which he refers as 
ollows :— 


. The wisdom of doing what some 

rice for private lighting, and a much lower 
Sie Aic pre pie 
wish its faic share of oe and. mobs. tiie sahertaking’ salt 
supporting. | 
The complaint against local authorities hitherto. has been 
that they charge too mach ‘for public lighting and thereby 
create somewhat fictitious ts. We need hardly ur. e 
that a public lighting load which lasts for possibly 4,000 
hours a year, charged at 2d. рег unit, may leave a greater 
profit to the works ‘than a private lighting load lasting only 
700 hours a year charged at 5d. per unit. 

With regard to the method of charging, Alderman Potter 
is of the opinion that if the demand indicator system be 
introduced at all the rebate should be given after one hour's 
consumption, and upon this point he gives the experience of 
Taunton as follows :— | 


the extension of the light in premises in which 
only a few lamps bad been previously installed. 


do, g one 
oe for public light- 


The writer then passes on to the next stumbling block to 
не introduction of electric light, which he deals with aa 
ollows :— | 


To meet this difficulty he warmly recommends the 

ions of the National Electric Wiring Company, and 

hows how successful the operations of that company have 
been as follows :— 


If further proof be to show the valuable help the Fun 
Wiring Company is in stimulating the demand for am electricity 
supply, it will sarely be seen in the following statement, showing 
иас ое те 


LCAnoola Ы js: 4.233 ° 
Prescot . .. 9,505 коке 
Worcester . — eee 1,745 sa ө 
Biackpool .. „ 6410 „ & 
Taunton coe eee ows eo eee 4.903 es [ | 
"peers | 8 eee Oor. Чоп [Ir 31s в @ 
outh London Варріу porat " 1 9 
Wallasey .. „ 0 0 . 1110 „ „ 
Orystal Palace Eleotric Supply Om- 
pany, Limited (since July, 1890) over 3,000 „ а 
The Alderman goes оп :— 
Olosely allied to the question of free is that of 
or slot meters, w ‘ands favour dere endende e Азн 
w ; of whom woald it a 


a bold spirited policy in laying mains in likely districts, ews 
though they do not sucooed ia getting such a namber of promi t 
use the light as in the opinion of the over: would justify the 
expenditure. It is frequently the case that „ who whs 
canvassed for this purpose, object to give a promis:, зн 
amongst the first to become consumers when the mains аге laid, сі 
it is only a question of joining them up. 


We congratulate the Alderman upon the evidence whit 
he gives of the successful application of his principles in bs 
own town of Teunton:— | | 


Turning from Taunton to Wigan, we congratulate Мг. Н. 
Collings Bishop upon his very practical paper. It mus be 
acknowledged that one of the weaknesses connected with the 
training of an electrical engineer is that he has little oppor- 
колачы of becoming а business man, and, as far s 
Mr. Bishop is concerned, he appears to regard with awe tz 
leading spirit in the accountant’s department,” though т 
should have thought that just about as little business entered 
into the training of an accountant as into that of an eng 
neer. However, Mr. Bishop very soon shows that іп additia 


to being an engineer he has got a very good grip of th 
‘business side of the question, and he reta forth the following 
stimulants :— 

1. Low price. 


2. Sliding scale, giving long-hour con:umers a lower rate. 
3. Free use of meters. à 
4. Free connection of services. 
85 A free wiring system. 
7 


or man purposes. | 
8 The hiring out of motors, arc lamps, heating and оой 


apparatus (inclading inspection and repaire). 


9. To enable short-hour consumers, with a large number of kep 
connected, to obtain the current they require at a lower rate thes & 
—M and to reduce at the same time the load demanded b= 

on, 
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The firat four, as he points out, may readily be summed 
up into the first one, viz., low price. Whether in meal or 
malt, the consumer wants to get his electricity at as low a 
figure as possible. 

We thoroughly endorse his recommendation of free house 
services, and we do so because we find that it is now becoming 
almost universal for the gas companies to take the gas in free 
of charge. We also recommend that the main fuse box in 
the house should be the property of the undertaker, and 
under their complete control, as nothing is so likely to lead 


to breakdowns of the lighting as faulty main fuses in the 


on of EF „+ 


houses. 

With regard to the so-called free wiring, Mr. Bisho 
bas a tilt against the system adopted by the Nation 
Wiring Company of securing repayment by an addition 
to the price of the electricity, and he warmly espouses 
an instalment plan, upon which he makes the following 
observations:—  - 


Instalment Plan.—This should be very popular with all classes of 
consumers, and I would eet the following prices as both profitable 
to the wiring syndicate acceptable to the consumer. 

The consumer should be allowed to have апу kind or clase of fitting 
that he prefers, the price of the installation to be ascertained in the 
following way :— 

терше eg ed isi Tor, pint 15 a cent, for B 
us cent. for e profit, plus cent. for 
e" undertakers.” The total amount to be pald as follows :—10 per 
cent. on Ane шры of = work, and the us cot in 16 акау 
payments, plus 5 per cent. per annum on the ons re g 
un the installation becoming the property of the consumer on 
payment of the last instalment. 


By some very carefully worked-out figures, he shows how 
very much better off the consumer would be under the 
instalment plan than under the ordinary free wiring plan. 


‘It would, however, be interesting to know what view the 


Local Government Board would take of an application 
from Wigan for a loan for the wiring of consumers’ 
premises. Hitherto we are aware that the Local Govern- 
ment Board have not favoured the granting of such loans, 
and local authorities, who have acknowledged the advan- 
tage accruing to this class of business, have seen no other 
way of embarking upon it than by the provision of the 
necessary capital out of their current revenue, which 
naturally puts а very grave limit to the business. If Mr. 
Bishop can succeed in persuading the Local Government 
Board to lend money to local authorities for this business, 
the indostry will be indebted to him. 

Mr. Bishop passes on to street lighting, and suggests 24d. 
per anit, inclusive of all of maintenance, for which, 
for a moderate number of lighta, the town would certainly get 
mW бе with him with regard to th 

e thoroughly im wi to this stimu- 
lant. Well ighted streeta form а ү great incentive to 
the shop people en route to adopt the electric light, and we 
have in Edinburgh a very splendid instance of the possibility 
of lavish street lighting being accompanied by low prices to 
private consumers and A age нса 

We appreciate to the full Mr. Bishopa remarks with 
regard to the advantages ing to the combination in one 
station of the generation of electricity for tramways and for 
ighting, ially in moderate-sized towns, where the 

dition of the plant necessary for generating electrical 
en for the tramways to the plant for the lighting 
would not make the erating works of an unwieldy 
size. It will be remem that in the case of Halifax 
the total costs dropped down from 2-87d. per unit in 
1897-8 to 1°65d. unit in 1898-9, this important de- 
crease being ca by the addition of the tramway load. 
In Liverpool the result of joining the tramway load to 
the electric lighting load, has been a diminution of the 
total cost of generation and distribution of 1°81d. for 1898 
to 3 1899. to BER RD | 

e last panacea y Mr. op is the charging 
of batteries during the day with current to be used at the 
time of the peak. In support of this plan he shows some 
very rosy and we cannot help feeling that here he is 
somewhat too sanguine. Whether this, however, be so or 
not, we congratulate both Mr. Collings Bishop and Mr. 
Alderman Potter on having introduced to the convention so 
vitally important a subject as that of the means of stimulat- 
ing the demand for electricity, as upon the extension of that 
demand the future of the industry depends. 


~ 


n & two-rate meter system. 
| . 9. Н. NisBzT, in defen 


DL'18008810X. 


hase. И \ 
Mr. T. P. WamRUnST said that, оп the question of low cost, there 
сше be no 


He did not at all favour the system of the National] Free Wiring 
Company, which added a certain amount to the bill of the consumer 
for current. He was bound to say that still less did he favour the 
system which Alderman Potter said was in vogue in Taunton. Both 
stems were antagonistic to the principle of the demand indicator. 
recommended to Alderman Potter the importanoe of extending 

hting, because wherever new street mains were laid, it was 

an outward and visible sign to the residents that electric light mains 
passed their doors, and the Electric Light Oommittee were assured 
of . consumer, which made it worth their while to 


п 
Mr. F. A. Nswmatom (Edinburgh) continued the discussion, and 


the free wiring system, said the 
fact that it was not free was so obvious, that no one was misled. The 
original intention was that the Corporation shoald put in the wiring 
free, and that the cost per unit should include the onst of wiring, just 
as it included the cost of underground mains. The benefit of so- 
called free iiir Sw in the fact that the consumer pald a rent for it. 
A tradesman with a three-years’ lease on his premises preferred this 
system to one by which he practically added the to the pro- 

y, which he might have to leave at the end of the term of the 


Alderman RicHanps (Bedford) agreed with the readers of the 
pers that they ought to conduct their electrical concerns on 


ue кон He held that they had a duty to perform 
lic, and should not charge an extra price for public lighting. 
They would thus be helping the ratepayers, all of whom were not in 
a position to become consumers of electric current. | 
Alderman Brooz (Sunderland) contended that if the wiring 
system were put down other than by private enterprise it ought to be 
pat down by the Corporation themselves, and instead of charging so 
pecu epis au the price per unit, or by depriving the consumer of 
& rebate or unt, onght to be two accounts kept, 
one for the unit and one for interest apon the cost of wiring. e 
maximum demand m in th was perfect bat in practice it 


prios 
town of the benefits of electric ligh 

Oouncillor Ввтлит (Brighton 
for street lighting was tho same as for 
reasonable profit and were able to give 
same expenditure. In every case where they substituted 
for gave double the light and di ed the cost of street 
lighting. the charge was made per unit he contended that it 
would minimise the use of the current, and he strongly supported the 
maximum demand system. 

Mr. J. E. EDGOO said that his town had obtained Parliamentary 
powers to borrow £10,000, and could adopt the instalment wiring 
system on the hire of motors or anything of that sort. 

Mr. Onaman asked what was to prevent manufacturing concerns 
hiring motors for themselves? Again, in free wiring, why could 


the su accommodation. The less the Oorporation had to do 
with inside of the consumer n house the better. The demand 
indicator system seemed to be accepted as the best one. He thought, 
however, they would M it was not quite perfect, and the two- 
rate meter system see o be nearer perfection. 
Oo ' gst (Ooventry) remarked that when ey ore free 
7. | 


( 
6! мру шае 
Al PorrER, in reply, urged that it was not right to charge 
ratepayers less for public lighting than it cost to produce. 


South Wales.—On penal s ye тшше. a= ht 
Company, a requisition has depos: 
Oo , asking for the withdrawal of their 
ann e the Bouth Wales Blectrical Power Distribution Bill. 
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CURRENT SPECIFICATIONS. 


XIX —LIMERIOCK ELEOTRIO LIGHTING. 


BUMMARY. 


Scope of Contract —Oomplete electric lighting undertaking. 

Division of Contract —Bpecification No. 2.— Underground cables. 
Specification No. 3.—Arc lamp for public lighting. 
Specification No. 4.—Generating station equipment. 

System.—Direct current three-wire system, with 460 volts 
outer conductors, and 230 volts at lamp between either 
outer conductor and middle wire. Accamulators and motor balancers 
employed to compensate for unequal loading of either side of the 

ш. 

Size of Generating Units —Three direct ooudlad gas-driven dynamos 
to be employed, each capable of developing 75 xw. when run at about 
260 revolations per minute. 

Maximum Output of Dynamo.—To give 76 xw. at any voltage 
between 460 and 560 volts without temperature rise after mx hours 
full load run exceeding 68 F. Maximum current = 75,000 watts -- 
460 volts = 163 amperes. 163 amperes x 560 volts = 91°28 xw. 

Type of Gas Engines.—To 5 as a sub-contract by the 
British Westinghouse Oompany, to develop 100 to 112 B. H. p. at 
260 revolutions per minute, and to be suitable for use with Dowson 


gas. 
Range of Regulation Demanded.—To be such that load on dynamo 
can be altered from one 16-с.р. lamp up to fall load without flicker- 
ing or material alteration of the candle-power of any lamp. 
Gas Producer Plant.—To consist cf two Dowson gas generators, 


each capable of producing sufficient gas for a 500-B'H.P. gas engine, 


to be erected complete by Messrs. Dowson as sub-contractors. 
Number and Size of Accumulators.—280 cells to be supplied, each 
in three hours, and 


manufacture. 

Switchboard —To be suitable in every way for operating the 
station, Weston instruments being used wherever possible. 

Size of Crane.—To lift 8 tons, and to be suitable for span of 36 
feet. To be tested before acoeptance with 40 per cent. more than 
no*msl load. 

Number of Arc Lamps.—Twenty 10-ampere single carbon lamps to 
be supplied, to be run in two circuits of 10 lamps in each across the 
460-volt mains. 

Arc Lamp Posts.—Twrenty suitable posts to be provided with 
к» the permissible height of centre of arc above ground being 

feet. | 

Arc Lamp Conductors —To be steel armoured, and laid direct in 

round. | 
Ы Type of Cable Insulation.—To be suitable for 500-volt direct current 
circuit. Full particulars as to dielectric to be stated in tender. All 
cables other than arc light and service cables to be laid on the solid 


tem. 

V specified Date of Completion —To be stated in tender for each 
section. 

Penalty for Late Completion.— £10 per week for each section. 

Stipulations as to Wages paid to Workmen.—Ot doubtful applica- 
tion, see below. 

Stipulations аз to Removal of Workmen,— Bee note below. 

Terms of Payment.—70 per cent. as work proceeds, 10 per cent. 
on completion, 20 per cent. at end of 12 months after 
payment. 

Arbitration. —Of limited application, see note below. 

Date for Receipt of Tenders.—July 4th, 1900, 


‘These specifications bave been prepared by Mr. James 
Enright, A.M.I.E E., of Victoria Street, Westminster. The 
general conditions in all three are similar, and as regards the 
Beotions relating to arc lamps and cables, there is little to 
criticise from a technical point of view. 

In that portion relating to the generating station equip- 
ment there are, however, several points of interest, In the 
first place, it is intended to trust entirely to gas engines 
driven by producer gas as the motive power. Whether this 
step will prove successful or not, time alone will show. At 
any rate, with the experience of Morecambe, Coatbridge, 
King’s Lynn, and Leyton as gas-driven stations in this 
country, where, for various reasons, gas has in each case been 
either supplemented or superseded by steam, it needs a bold 
шап `{о commence another undertaking with gas-driven 

lant. 
: The engineer responsible for the specification has, in 
another respect, adopted an unusual course. Instead of 
stating his requirements, and leaving the responsibility of 
meeting them to the contractor, he specifies his needs, snd 
then stipulates that certain firms shall be employed as sub- 
contractors. Thus the gas-producer plant is to be supplied 
by Messrs. Dowson, the gas engines by the British Westing- 


"the opinion of the engineer is to be ask 


house Company, and the cells by the Tudor Company. Ther 


may, in this case, be special reasons unknown to us which 


justify this course of action, but as a rule, this practice à 
unwise. It gives colour to possible of partiali 

brought against the engineer, and takes away from the 
Council the benefit which it would otherwise enjoy from 
having the choice of competitive prices. We think the duty 
of в consulting engineer to a public body is to specify bis wants, 
adjudicate upon offers sent in in reply to his specification, 
and then to supervise on behalf of his employers the carrying 
out of tbe work. Any deviation from this programme is 
likely in the end to react anfavourably upon the reputation 
of any consulting engineer, however high his standing in the 

ession 


pro : 
In Clauses 2 and 8 of the general conditions full provision 
is made to guard the engineer against any omision or 


mistake in the specification, for we read: 


The work or any supplemen work which may be ordered 
the engineer durin FF 
best and most workmanlike manner with the beat material ; aad ti 


tract. 

The contractor to study the and specifications and set out the 
work, Ho call sign all the wings and specifications in evidence 
ot his admission of tbeir sufficiency for the purposes intended, end 
should anything be omitted in the drawings or specifications which is 
usually considered necessary for fully attaining the object of the contrad, 
the contractor shall perform the same, as if it were definétely specified or 
shown on the drawings without any further payment than the contrad 
Pee. 

Clause 7, which deals with the powers of the engineer, is 
of a rather arbitrary character, as, by implication in Cume 
26 it withdraws from the contractor any right of appeal to 
arbitration in case of disagreement. 

Tous Ciause 7 is worded :— 

The engineer shall have power to prevent the use of unsuitable, 
faulty, or inferior material for tbe ba i and to forbid the employmat 
on the work of the contract of any foreman or workman whom he decida 
to be incompetent or otherwise objectionable. 
aud Clause 26 dealing with arbitration thus :— 

It any dispute should arise outside the jurisdiction of the engine 
between the Oouncil and the contractor as to the true intent and 
meaning of these general conditions or any matter to the 
contract, such dispute shall be referred to an arbitrator, and this oon- 
tract shall for such purposes be a submission under the Arbitration 
Act of 1889. 

If the words in italics mean that e matter on which 
is excluded from 
reference to arbitration, then the presence of the “ arbitration ” 
clause in the general conditions is not only useless but 
positively dangerous. It tends to give the oontractor s 
false sense of security, inasmuch as he imagines his 
interests are in case of dispute, wheres 
are not. We strongly 


as V every contract proper penaltis 
shall be 


ditions, or shall sub-let portion of his contract withost 
in writing previously o . That it be made a condition 


contracts that regular tradesm 
tradesmen's work. That local labour shall be availed of 
tullest extent and Irish materials used where practicable.” 

It may refer to work actually carried out, within the 
cincta of the city, or in its present form, it might be 
as шор upon the contractor the necessity for ad 
Irish labour customs in his British or American factory. 
far as it relates to the ereotion of the plant in Limerick, 
only involves a risk against which the contractor can easily 
guard himself, but he ought to strenuously oppose any attempt 
which might be made to render it operative outside the limi 
of the city boundaries. 

The payment clauses are unusually onerous, no lem than 
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20 per cent. of the contract sum being withheld for a period 
of one year from the time of completion. The specification 
states under this head 

Payments are to be made to the contractor out of funds held by 
the Council in their public capacity, and no member or officer of the 
Oouncil shall be in any way personally ble to the contractor 
for payment of the whole or any part of amount of his contract. 

e contractor shall be entitled to receive from the Council within 
10 days after receipt by him of the certificate of the engineer, from 
time to time, payments up to 70 per cent. of the contract price of any 
work done or apparatus delivered, or if not delivered marked s0 as tw 
show that it has passed into the possession of the Oouncil, 10 per 
cent. of the contract price on completion of the contract, and the remainder 
at the expiration of one year after completion. 

Seeing that in this case the engineer has taken upon him- 
self the unusual course of specif the makers of some of 
the principal items of the plant, the following clause seems 
to be rather arbitrary, if,as seems probable, it refers to failare 
to fulfil guarantees :— 

The en or his representative shall have the right to test any 
portion of the work, material, or apparatus, and all necessary labour, 
tools, &., for this purpose are to be supplied by the contractor, and 
in the event of any work or material revealed by 
such tests the contractor shall either remedy such defects himself to 
the satisfaction of the engineer, within three days’ notice of such 
defects, or submit to a deduction being made from his contract price 
according to the estimate of the engineer for such defects of work, material 
or apparatus, the intention being that the total work of the contract 
should be thoroughly and completely carried out withomt farther 
expense to the Oouncil beyond the contract price. 

As we have stated on several other occasions if the 
engineer binds the contractor to use men apparatus, the 
responsibility of its suitability for purpose intended, 
rests with the engineer, not with the oontractor. If the 
latter is to be held to be responsible, he ought to have the 
right of choice as to the type and make of plant to be 
supplied. 


P 
е 


POWER SUPPLY BY SINGLE-PHASE 
MOTORS. 


Our attention is again drawn to single-phase motors by a 
paper read by Mr. T. P. Wilmshurst before the Municipal 
Electrical Association, and reprinted in abstract on anotner 
page of this issue, Mr. Wilmshurst states four causes 

are likely to disturb the supply voltage. These 
ars: 


1. Bad regulation in engines, alternators, and trans- 


formers. 


good the generator, if the 


2. The use of small generating sets and transformers. 
8. Defective working of the motors themselves. 
4, The adoption of high frequency. | 
While undoubtedly there are bad alternators which have 
a large armature drop even on a non- induotive load, we must 
remember that such drop will take ре» no matter how 
load is highly inductive, because 


^ large lagging wattless currents will cause a demagnetisation 


чмо 


of the generator field, even if the self-induction of the arma- 


ture is as low as possible. The best alternator, which is not 
automaticall ulated, will have a considerable armature 


drop if the 4 factor of the load is very low. 


Mr. Wilmshurst's paper is very encouraging to those com- 
mercially interested in alternating current motors. He tells 
us that the Corporation of Derby have commenced letting 


out single-phase motors on hire, and that at the present time 


motors ting 200 B. H.. have been connected. Let 
every alternating current central station engineer follow Mr. 
Wilmshurst's example and good motors will be forth- 


* coming. 


EXTENSION OF THE WORKMEN'S 
COMPENSATION ACT. 


THREE Bills have been laid upon the table of the House of 
Commons in the present Session, all of which provide for 
amendments, of greater or less importance, 

men's Compensation Act, In the first place, it is su 

that the benefits of the Act should be extended to all those 
who, in their employment as agricultural labourers, meet 


with accidents arising out of and in the course of their em- 
ployment. If death ensues, the dependents of such labourers 


. are to have compensation. This is the only change sought 


to be effected by two of the amending Acts, each of which 
comprises nothing but a short section, which includes the 
* agricultural labourer ” in term workman,” as used in the 
Workmen’s Compensation Act. . 

The third Bill, which is brought forward by Mr. John 
Burns, Mr. Pickard, and other labour members, is far more 
pretentious, and seeks to effect a series of drastic changes 
which, if carried into effect, will establish a system of well 
nigh universal compensation. Its very extravagance may be 
taken as a sign that in its present form, at any rate, it is 
foredoomed to failure. Oommencing with the words of 
the first paragraph of the Workmen's Compensation Act, it 
goes on to provide that compensation shall be paid to the 
workman for injury, or to his dependents for his death, if 
occasioned by accident or otherwise in the oourse of his 
employment. Gross negligence on the of the workman, 
if it resulted in an ‘accident, would thus be actually 
enconraged, and all the evil consequences of malingering 
weuld follow. Further, the period during which compensa- 
tion is to be paid is to commence at the time of the accident, 
thus throwing upon the master the burden of those risks 
which the workman may reasonably be expected to have 
taken into consideration when he entered the employment. 
Few though the defences to a claim for compensation are at 
present, it is proposed, in the new Bill, to rob the employer 
of all the defences which he has heretofore been able to raise 
in answer to claims for compensation. The one clause in 
this Bill which will commend itself to the employer is that 
which proposes to demand from the landowner, who has 
allowed his estate to be used for manufacturing purposes, 
payment of a certain share of the compensation awarded to 
workmen injured, or the dependents of workmen killed, in 
employment upon that land. Assuming that such a measure 
were capable of passing through the House of Commons, 
there is no reason why it should not meet with suocess in 
actual practice. | 

In spite of the very wide meaning which has been given 
by the judges of the Court of Appeal to the word 
“ dependent,” as used in that Act, the new Bill seeks to 
enforce the payment of com tion to relatives of deceased 
workmen who are in the slightest degree dependent upon 
him. The definition of the term workman, as provided for 
in this Bill, presents some features of interest. It is pro- 
posed that the provisions of the Workmen’s Oompensation 
Act and the Amending Act should apply not only to those 
who can already pursue their remedy under the Workmen’s 
Compensation Act, but to agricultural labourers, and also to 
seamen employed upon British ships in any parb of the 
world. Thus the dependents of a sailor falling overboard in 
the Red Sea ООШ, dui compensation under the new 
régime. | | 

While its most ardent supporter wonld scarcely presume 
to say that the Workmen’s Compensation Act in its opera- 
tion and application has been an unqualified success, it has 
undoubtedly conferred great benefits upon the working 
olagses, albeit the same have not always been obtained with- 
out coatly litigation. A study of the cases which have come 
bafore the Court of Appeal reveals the fact that most of the 
difficulties have arisen because of the limited scope of the 
Act. We have already had occasion to comment upon the 
extraordi confusion to which the true definition of the 
word “factory” has given rise [see the ELECTRICAL 
Review, October 27th, 1899], and in many instances 
the sole question has been, does the Act apply 
to this or that workman? Bearing in mind that the 
legislature thought fit to confine the benefits of the Act to 
a section of the working classes, a thoughtful man should 
endeavour to ascertain their reason for doing so before he 
supports any Bill having for its object the payment of com- 
pensation to those who are injured in employments of a 
totally different character. In our view the object of the 
Act was to render the manufacturer, the millowner, and the 
railway company insurers of those who, in entering an 
mE where they become exposed to certain risks, are 
entitled to be insured against, and to ер 
injuries sustained therein. It is thus that the 
sought to compensate them for the increased to which, 
in their livelihood, they are constantly exposed. 
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tional risks? We venture to think not, and therefore 
motherly legislation on his behalf would be out of place. 

Increased payment of se акчаңы to injared seamen has 
often been advocated, aud having regard to a statement 
made by the Home Secretary in Parliament last year, the 
time may not be so far distant when the sailor shall have 
insurance money meted out to him in exoess of that to which 
he is already entitled under the Merchant Shipping Act, 
1894, But to apply the provisions of the Workmen’s Com- 
pensation Act to the orews of British vessels, would be to 
extend an Act passed to meet domestic requirements to the 
furthest confines of the Empire. In conclusion, we venture 
to think that the foregoing objections, or some of them, will 
prove fatal to an extension of the Workmen’s Compensation 
Act upon the lines suggested by the labour members in the 
House of Commons. | 


Can it be said that the farm labourer is exposed to оер 


NEW PATENTS AND ABSTRAOTS ОР 
PUBLISHED SPECIFICATIONS, 


NEW PATENTS.—1900. 


Compiled expressly for this journal by W. P. Тномрвои & Co. Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


i 


10,606. Improvements in electrical fuse boxes." A. D. Smity. Dated 
June 111. 
10,612. Improvements іп are lamps." F. W. Martin, F. STEWART, J. M. 


Brown, and N. G. Bowes. Dated June 11th. 

10,616. Electric bell striking apparatus." L. D. TILL VEU and E. D. TILLVYEn. 
(Date applied for under Patents, &c., Act, 1883, Sec. 103, November 17th, 1899, 
being the date of application in United States.) Dated June 11th. 


10,637. “Improvements in and connected with variable resistance boxes.“ 
A. Н. Mares. Dated June llth. (Complete.) | 
10,688. ‘Improvements in or appertaining to motor starters." W. P. 


THompson. (The Fraser Electric Elevator Company, United States.) Dated 


June llth. 


10,639. ** Improvements in or appertaining to controllers," W. P. THOMPSON. 
(The Fraser Electric Elevator Company, United States.) Dated June 11th. 


10,677. ** Improvements in telegraphy.” F. W. ZixkR. Dated J une lith. 


10,079. “Improvements in or connected with fuseboards for the distribution 
of electricity." A. Reame and C. Wokes. Dated June 11th. .. 


10,688. Improvements in electric telephones and apparatus relating 
thereto." L. De L. WEULS and A. C. Brown. Dated June llth. (Complete.) 


10,703. “Improvements in the manufacture of filaments for electric incan- 
descence lamps." У. Тномлв. Dated June llth. 


10,711. Improvements in and relating to electric signalling apparatus for 
railways and the like." A. ре Еплры. Dated June 12th. (Complete.) 


10,713. “Improvements in means to be employed in the electrolytic manu- 
facture of bleaching liquors and chlorates." P. ImHorr and THE UNITED 
ALKALI Company, LIMITED. Dated June 12th. 


10,724. “Improvements in electric current interrupters.” W. P. THOMPSON. 
(The Voltohm Elektrizitits-Gesellschaft A. G., Germany.) Dated June 12th. 

10,743. Improvements in dynamos and motors.“ С. W. HILL. Dated 
June 13th 

10,751. Improvement in electrical generators and electrical motors.“ 
W. Н. WiıLLATT. Dated June 18th. 

10,755. Improvement in the governing by electricity of steam engines and 
other prime movers." W. Н. WILLATTr. Dated June 18th. | 

10,772. An improvement in or connected with laminated electric switches.“ 
A. REAME and C. WokEs. Dated June 18th. 

10,808. ee relating to electric arc lamp.“ Н. A. CoucHMAN. 
Dated June 14th. 

10,811. An improved self-acting time switch or cut-out for electric aro 
lamps." C. A. HENDERSON. Dated June 14th. 

10,883, ‘‘ Improvements in and relating to electric accumulators.” R. FABnY. 
Dated June lith. : 

10,890. A life-saving guard or fender for electric tramcars or other motor 
vehicle which works automatically, or can be worked with the driver witha 
foot press or hand lever." A. Норвох. Dated June 15th. 

10,892. ‘Improvements in metal conduits or covers for enclosing the wires or 
cables used for the transmission of an electrical cuxgent.“ 8. JEvons. Dated 
June 15th. 

10,940. Improvements connected with electrolytic incandescent electric 
lamps." J. SwiNBURNE. Dated June 16th. Р 

10,970. “ Improvements in electric telegraphs.” Р. M. JUSTICE. 
lend Telegraphic Company, United States.) Dated June 16th. | 

10,974. “ Improvements in electris accumulator electrodes or plates.“ 
A. Ricks. Dated June 16th. (Complete.) : 

10,985. ''Improvements in the production of soda and hydrochloric acid by 
electrolysis." J. WILKINSON and J. H. Noan. Dated June 16th. 

11,008. “Improvements in electric railways.“ Н. H. LA RE. (MoElroy- 
Gruno Electric Railway System, United States.) Dated June 16th. (Complete.) 

11006. “Improvements in secondary electric batteries." H. H. Lake. 
(A. Reuterdahu, United States.) Dated June 16th. (Complete.) 


(The Row- 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesars. W. P. THoMPSOR 
and Oo., 823, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


16,724  ""Preduction of ohromio acid by jo oxidation ef solutions e! 
3hromium oxide salts.” 0. Imray. (Tho „ vormals Meister [асіне and 
Gruning.) Dated July 18th, 1 Relates to electrolytically regenerating 


chromic acid from lyes containing salts of chromic oxide. The salt solution i 
mixed with the corresponding acid, such as а 100 grammes of chromic oxi 
with 350 апше, of sulphuric acid. ‘The mixture is made upwitb water to one 
litre, and placed in both compartments of a cell lined with lead, and proviicd 
with a diaphragm, and with lead plate electrodes. Hydrogen is formed at it: 
cathode, and chromic acid atthe anode. This acid is then used for any purposs, 
and the resulting lyes are returned to the cathode compartment, the 1x;c:3 
previously present th-rein being transferred to the anode com t Tab 
process is repeated continuous. y. At & current density of more than 34 
amperes per square metre the tension amounts to hardly 95 volta. 1 claim. 


15,768. “Improvements in or supports for electrical ascumuisie 
plates." F.W. бойу. Dated JS d, ыш traine cr grid for the act 
material consists of a rectangular frame of bad conducting material throug: 
which & wire of lead or other metal is threaded. 3 claims. 


15,786. “ jy ah iar in ewitohes for electric circuits.” N. Belfield (С. F. Sest 
H. P. Davis, and 6. Wright. Dated July 19th, 1898. Relates to a switch for vary 
ing the active length of a conductor. This is divided into two or more parta, c 
of which is divided into a number of units which can be inserted one by one. 
When АП are in an undivided section is inserted instead of the divided, ari 
then the separate unite can inserted one by one. This syster н 
applicable to resistances, coils of transformers, &c. A switch is shown ic 
varying simultaneously the number of coils or turns of the two primaries ©! 1 
transformer or transformers for two-phase currents. Two insulating plate 
mounted in a frame are fitted with contacts, connected to tbe divided sectios: 
of the coils. The switch arms are moved step by step over the contacts by a 
handle through ratchet gearing. The projecting end of the handie lever came: 
a spring-controlled pawl which works over a rack fitted with stope so arranged 
that the handle cannot be rocked backwards untii the stroke has been 
The switch arms are fitted with auxiliary sparking contacts. The substituts 
of an undivided section for a divided section is effected by an auxiliary switct 
which has slotted extensions adapted to be engaged by rollers carried ca 
extensions of the switch arms. To oetermine the direction of rotation of th: 
ratchet wheels, the panis are connected by springs to pins carried by the upp 
part of the switch handle, which can be partially rotated axially to vary th 
position of the pawls. Lo prevent the switch arms from ing their limitis; 
position, the coupling discs have cut-&way recesses adapta io. receive tbe esd: 
of pivoted stops carried by the ratchet wheels, the free ends of which erg: 
with pins carried by the locking arms. In a modified construction two set: & 
contacts, &c., are carried on one disc, and the switch arm is corresponding: 
modified. 5 claims. 


16,782. “improvements in electrio motors." L. M. C. Lovavaseeur. Dae 
July 19th, 1898. The motor consists of two concentric rings coiled witb ime 
lated wire, each ring being made ot iron wires or lamine. One of these rings i 
stationary, and the other revolves. The outer rifig has the loors between гә 
successive coils connected to segments of a commutator. The inner ring ba 
its coils short circuited when the motor is supplied with alternating care-ti 
and connected to a commutator when the currents are continuous. The motor 
is adapted for operation with monophase or polyphase currents. 1 claim. 


16,802. “improvements in electric aeonmalators." E. Leer. Dated "t'y 
19th, 1898. Relates to secondary batteries constructed with electrodes arranged 
as follows:—A negative electrode of Planté type is placed next the wall of the 
cell, and to this the negative wire is connected when charging. Ia contact wii} 
this plate is an ebonite grid or comb which separates it from a “ discharging” 
negative plate of compressed active material. This plate is connected to we 
negative wire when discharaing. Next in order come an ebonite comb, per- 
forated ebonite plate, another ebonite comb, positive“ discharging” 
another ebonite grid or comb, and the positive charging electrode of the 
Plante type. In this way cells containing any desired num ber. of plates ax 
built up. The discharge is thus taken from plates of larger capacity Шал do 
used for charging and placed between them. 8 claims. 


16,803. '' improvements in electric acoumulators." E. Leimer. Dated Joly 19%. 
1898. Relates to secondary batteries built up of plates of compressed ыз: 
material, each plate being covered on both sides with а thin comb or репо: 
plate of a metal capable of resisting the action of the acid and non-oxidissb:2, 
such as an alloy of lead with 4 to 10 per cent. of antimony. The alternans: 
positive and negative plates are separated by ebonite comba. 1 claim. 


18.828. improvements in olectrie аго lampe of the enclosed type.” L. J. . 
Dated July 20th, 1898. An arc is enclosed by а globe surrounded by s часо 
space in order to keep the interior hot and the outside coal. The globe ux 
outer wall may be in one piece, and the space between them exhausted bys 
mercury pump. A metal cap may be fit on the upper part of the globe c 
equalise its temperature. The vacuous chamber may otherwise conix f 
ae era parts surrounding or partially surrounding the arc-enclosing globe. 

claims. . ' | 

15,879. “improvements in or in connection with contact bexes fer ии 
railways or tramways with und d conductors.” W. L. Wise. (A. Das. 
Dated July 20th, 1 Relates to electric railways and tramways on s ra 
contact system such as described in Specifications No. 29,944, A.D. 1894, and No. 
21,880, a.D. 1896. Switches, conductors. A bell with or without a flange di» 
into sealing liquid in an annular cup surrounding a mercury cup and епбке 
the plunger and the plug which is connected to the exposed contact. 3 clam 


16,881. “A constraction of dyname-electric machinas tn combination wit ir- 
wheels of motors." L.M. J. C. Levavasseur. Dated July 20th, 1906. Relate: v 
a fly-wheel inductor motor, for polyphase alternating or continuous сале. 
The inductors are bundles of plates secured on the nm of an engine f- ber 
by steel stirrups and bolts insulated with paper. The ends of the plates 87 
bent outward and secured to the stirrup by bolts. The plates are cut of тагу 
lengths, and bent by clamping them between plates and bending them by cias 
and a lever; they are annealed while in the clamps. The fly-w POEM 
between two semi-circular side frames, which carry supports for non-mame- 
bridges. These support two sets of radial plates opposed to the ends of Èt 
inductors and formed with poles to receive the armature coils. The {жо 2 
are connected by transverse bundles of plates secured by bolts and surrounded 
by field windings. A commutator may be provided to produce conus 
current, either entirely or for excitation only. The inductors are all satus! 
upward by the magnets, which thus carry part of the weight of the fy-whrt 
8 claims. 


15,844. “1 oments in or relating to meters.” d. Villy. Dev! 
July 21st, 1898. Relates to quantity meters. The times of working of 32 
number of electric lamps, motors, &c., are registered by a corresponding nnm 
of counters, each of which may be geared toa single clock so as to indicet 
hours by an electro-magnet receiving current‘from the circuit of its Г 
lamp, &c., while this is in use. The clock is preferably made to go for a . 
and provided with a hand indicating days, by which an approximate estims& < 
current used may be obtained if the clock stops. A wheel loose on а #48 
driven continuously by the clock. It carries a toothed wheel opposite s sum 
stationary wheel. Between these в pin on the shaft engages а slotted 5 
carrying & cross-piece which normally engages the stationary whee! to bold & 
shaft stationary, but which connects the shaft with the rotating . 
the sleeve is moved along the shaft by а roller on a lever, this being carried № 
springs on an adjustable support and attracted by a magnet excited br de 
current to be registered. "The shaft carries a pointer indicating hours on à ^^ 
and is geared by pinions and spur wheels to other pointers indicating #% 
hundreds, &c. Gr number dials may be rotated step-by-step by single toci} 
recessed wheels. In a modification the cross-piece is loose on the duft “ 
which two wheels are fixed within the wheels, the cross-piece in this 2 
serving to connect either pair of wheels. In another modiflcation the mer 
serves to tilt a counterweighted frame so that a pinion loose on this E placed 
in gear with the wheel and an adjacent similar wheel fixed on the shaft: whet 
the frame is freed the pinion is disengaged from the wheels and а tooth 0% 
frame engages the wheel fixed on the shaft to prevent its rotation. 8 dia- 

18,164. “Impr te in exchange s " D. Sinsisir, N. E. 
Dated July эб, 1098.. Telephone exchange sieme. Relates to augen 
for automatically operating the clearing-out signals and for controlling tt 
and busy test of the exchange. The contacts &c., are described with en“ 
to diagrams, and cannot be cescribed without referring to the same. 7 ch 
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OF VALUE and INTEREST to EVERY ENGINEER, | 
м. The most complete CATALOGUE yet isgued; 91 pages. 


ы ай. А. АА А. АА. АА. А. АА. А. Аа MIMI IMs 


1  “HELSBY” CABLES AND WIRES. 


For Any Voltage and 
Any Situation. 


ne Power, 
Tramways, Ooncentrie, 
| Telegraphy, Three-Phase 
Signals, &e. Cables, &e. 


The TELEGRAPH MFG. Co., Ltd, HELSBY, near Warrington. 


11, Queen victeria St., LONDON. 2, Parsonage, MANCHESTER. 177, West George St., GLASGOW. 9, Victoria St, BELFAST. 9, Mosley St., NEWCASTLE-ON-TYNE. 


| —̃ 


No. 3. Standard Motors—5 to 100 H.P. 


Ф" 


е y, \ - А гом Experience: has proved this 
: o EZ giten to be the best Motor yet intro- 
ai AREE duced for powers from 5 to 100 н.р. 


Its form is most compact, 
and it is extremely easy to ad- 


D 


just. 


It is manufactured in thirteen 
different sizes and for all usual 


РЕ voltages. | 
— EEES | 
STANDARD MOTORS are stocked in all sizes up to 30 f. p., and quick delivery of 
larger or special ones can be guaranteed. 
i We supply them in either Semi-Enclosed or Totally-Enclosed forms, and samples can be seen 
running at any of our showrooms. 
Call and Inspect them or send for a Catalogue. 
| TRADE HARE 
s | LONGON AnD SOUTH BF ENGLANG :— WORTH GF ENGLARG (WITH IRELAND ABB N. WALES) :— 
31, KING STREET, COVENT GARDEN, W.C. HARDMAN ST., DEANSGATE, MANCHESTER. 
каме nos n 40, BATH STREET, GLASGOW. 


PLUME PLACE, ASTON, BIRMINGNAM. Telegrame “ Verity,” London, Birmingham, or Manchester, and ч Veritys,” Glas 


p — w - 


ELASTIC CLUTCH OR COUPLI 


T. HARDING CHURTOM. 


GT. WILSON sTREET, LEEDS. 
DYNAMOS ANO MOTORS 


FOR ALL PURPOSES. 


Enclosed Motors with SLOTTED ARMATURES. 
CARBON ÜÉRUSHES (fixed position). А 

OIL RING BEARINGS. 

САВТ STEEL MAGNETS. MICA INSULATION. 
NO SPARKING. LOW TEMPERATURE. 

SLOW SPEEDS. EFFICIENT AND RELIABLE. 


STANDABO MACHINES kept in stock finished or ready for winding — .. <f 
te erder. All parts made te 5 interehangenble. И.Ә 


PN Teu Teu euet ee? eu" a 


PRICE LIST ANO PARTICULAR ON APPLICATION. 


Electric STORAGE BATTERIES. 


"INVICTA" Cells 


AND 


"STOCKTON" Cells. 


EB: 


1 


G and Head Office: 4 

„^ | STOCKTON-ON-TEES 
London Office: 181, QUEEN VICTORIA 8T., r 
SOLE MAKERS: 

Азнмовє, Benson, Pease & Go., Б 


LLL 
Suitable for High or Lew speeds. 
Made also as Fast and Loose Pulley. 
Specially applicable for Electrical 


OYER 100,000 B.P. AT WORK. 


COWLISHAW, VALKERE & GO. 


Engineers and Irontounders 
ETRURIA, STORE -ON.T RES. 


amets шанче VTE 00° AGAT 


VW. 


STOCK KEPT AT. 238 ELIZABETH. 5T MELE TANE — 
0 SSS SS SS SS ES SSS 4 EI CET m i. 


APDE 


— 
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en 


— Б] д. = = 
х MOTORS. EE 
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ELECTRO-GALVANIZING PIANTE 


TO ADMIRALTY REQUIREMENTS. 


z 
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INDIA-RUBBER 


meer LIGHT CABLES. 


ЖЕУ MLE Be Дд N 
— 2 — ee ыда, i 


Telegr ame :— J. Telephone :— 
* SINGOLOR, MANCHESTER, 
MANCHESTER.” No. 682. 
/ 
| GREENGATE RUBBER AND GABLE WORKS, SALFORD. 


ol, FRAN KENBURG, Manchester. 


LONDON OFFICE: 


и кз m * Street, E. C. | 62, Robertson 8t. 


GLASGOW: Messrs. J. & A. Anderson, ( Agents for ) 
SCOTLAND. 


| | | LARGE STOOK PROMPT DELIVERY. 


| ҮТНЕ SIMPLEX STEEL CONDUIT SYSTEM, 


THE IDEAL SYSTEM OF WIRING 
For Electric Ligh f, Cower Belis and Telephones. 


mmm FHER 


бити 


AAA 


A View of our Stand at the Paris Exhibition. No. 505, Group \., First Floor. 


| THE SIMPLEX STEEL CONDUIT Coy., Ltd., 
r Head Offices & Works : — COVENTRY STREET, BIRMINGHAMI. CIERRE No. wee BIRMINGHAM.” 
2 


London Office а Store Rooms: MAN SION HOUSE CHAMBERS, 20, BUCKLERSBURY, Е.С. Teiegrams:—“ Aupiruons, Lonpox.’ Е 
Manchester ,, ' 1, PEEL STREET, MANCHESTER. | 
iV Glasgow ñ " 9З, HOPE STREET, GLASGOW.  -Telegrams:—" NAILHEAD. Guascow.” 


N 
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‚ RANSOMES, SIMS & JE 


LIMITED. 


ALL CLASSES OF ENGINES AND BOILERS ' 
FOR ELECTRIC LIGHT INSTALLATIONS. 


V HIGH-SPEED ENGINE 


With Throttle Valve or Patent Automatic “Shaft” "инин 


ENGINES AND DYNAMOS COMBINED AND TESTED 
| "ml. ORWELL WORKS, IPSWICE. 
ТТТ wmm = b m — — 9, GRACECHURCH STREET, LONDON, В.О. 


Жы m 


ATE 


= 3 * — E Ioue o с == 


ENGINES and BOILERS supplied and fixed with all Accessories. e | 
FEED WATER HEATERS, CONDENSERS & COOLING PLANT xdi 
STEEL and COPPER STEAM PIPES and Bends, &c. 
VALVES and EXPANSION JOINTS, &c., 


SHAFTING, PULLEYS, &c., | 
supplied and fixed. | Int 
FORGINGS supplied and 
“Machined. 222. 
| A | 
| v" € “HIGH-SPEED @ 
, МВ COMPRESSORS, | 
for afi Pressures up 
tio 200 Ibs. per Square Inch, 
For AIR BRAKES, MINES, &c., 
or for Exhausting. " 
"MOTOR um TCAW-PUMP. — | 


WALKER & НОТ 


GEORGE STREET, SALFORD, MANCHESTER. 


Our DYNAMOS and MOTORS 
are fully guaranteed, and have a lot 
of good features which you should 
look into before placing your orden 


Slotted Armatures with Removable Sections 


Self-Oiling and Self-Aligning Bearings. e 

No Sparking. Low Temperature Rise. яа 

II Highest Efficiency. Large Overload Capaci. И, 

| "n | 4-р; 

m * THE CHEAPEST HIGH GRADE MACHINES u | “~t 
MARKET. aM! 

‘WRITE AND GET OUR PRICES. * Е 


] 


SUPPLIED TO 


ADMIRALTY, WAR OFFICE, 


H.M. OFFICE OF WORKS, 
GENERAL POST OFFICE, 


ALL LEADING ELECTRICAL FIRMS. 


: | rug SUNBEAM Laue co. Lid. 


Gateshead-onT/; | 


Nen 1 


ioa: Fenchurch St., E.C. 
= : | me Oftice :—108, ARGYLE STREET. 


r 


\ E al 
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MANUFACTURERS OF 


s HIGH-SPEED SELF-LUBRICATING STEAM ENGINES. 


ЧТТҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮ 


х ~ TWO- CRANK COMPOUNDS 


From 20 to SOO H.P. 


: 
* THREE-CRANK TANDEM 
COMPOUNDS 
Ө From 400 to 2,000 H.P. 
^ шыш — 
Y == = 
ALSO 
independent Jet and 
i Surface 


d Interes . i 
[ ШЕ ЕЕ Eid puc ИНН: 
ШШШ 


Send Your 55 and Specifications to 


A BROWETT, LINDLEY & CD. (1899), Ltd., e, 


il Hudson's Patent WOOD-LINED STEEL CONDUIT. 


PERFECT INSULATION. SIMPLE JUNCTION BOX. WIRES INSTANTLY ACCESSIBLE AT ANY POINT. 


11212] " B 

* mi, * He ore. 
» 2:21 мі Ы т R 37 227122 
dran ds ыж iin ТАҢ НЕНЕН ема ан 
$ * те. Ser oon SEY) A еен; slit 117911 $ pei ӨН: 
нукта air Bain HIR DUET tts.) И sul 
і h Atem : lt Hmmm hp MSS КИ 
ҮШҮҮ ҮҮТ 

j 1H ичи { I n ! 


5 EASILY FIXED. GREAT SAVING IN COST. 
1.—À8 Pay to fix as ordinary wood 
2.— Much less in cost than any other рет system. 
8.—Thoroughly insulated conduit, protected by outside 


steel casing. 
4.—Easier to wire Sinan any other conduit or tube 


syste ‹ 
б.—Опе simple junction box required, ried entis to all ый 
sizes of conduit by moveable ahutte 
6.—All wires and cables accessible at ang given - 
point for inspection. Joints or connections 
can be examined at any point in а fow seconds 
1. —No киеди or dragging through of wires same 
ordinary tube system. 
&.—More internal space allowed than in other systems 
for joint 
9.—Neither screws nor nails used nesr cables. 
10.—Protection to buildings by steel shell from effects 
of any internal ignition. 
ll.—-Impervious to damp, or corrosion, being of gal- 
Tf vanised steel. 


Sale Makers ;— BEECROFT & WIGHTMAN, Ltd., Harris St, BRADFORD | 


N. Telephone: 413 BRADFORD. Telegrams : 5 WIGHTMAN, BRADFORD. 


ЮЛЛЫ ни m 


THE ST. HELENS CABLE CO, Ltd, 


| | WARRINGTON. . Е" 


SWITCH “Wooo М. MIDDLEMISS, 


В LO О KS LARGEST |. Manufacturer, NESFIELD STREET, 
= = ENGLAND.  BRADEORD. ы 
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NALDER BROTHI 


THOMPSON, LTD. 


(Managing Directors: F. H. NALDER amd E. THOMPSON), 
SUCCESSORS IN THE | 


AMMETER, VOLTMETER .AND SWITCH BUSINES: 


NALDER BROS. & CO., 16, Red Lion n Clerkenwell, EB. O. 


SOLE MAKERS OF THE 


| Г" 
AMMETERS б VOL TMETERS 5 
For Direot or Alternating Currents. | c 
£1120 12 О UP 10 100 Анх; * 
ES 

E. 

» 160 Yom P 

! JEWELLED E D 

6-INCH .. BEARINGS, $ > 
METAL DIAL, ACCURATE, S: 
BRASS COVER, RELIABLE, r 
TERMINALS HANDSOME 
AT BACK. МАНЕ. и Е 

| ENGLAND. 


1900 Type. 
Bach Instrument has its Scale specially prepared; we do not print our Seales. 
CATALOGUES FREE ON APPLICATION. 


29:5. 84, QUEEN ST. CHEAPSIDE, LONDON, 33 


ADDRESS: 
AGENTS did W. McGEOCH & Co., 108, Argyle Street, Gl ! 

Mr. 8. JEVONS, Electric Stores, ‘Minories, Bi s 

Messrs, 1 ON, BERRY & CO., 65, King Street, Manches 


| WALTHAM 


K 


y 


N 
e 29, 1900. 
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WALTHAM'S 


N 


tONPNSING 
QUAINT PANNELLED GAK RUNI 
and a MODEL DRAWING MON 


ART METAL & 
ENGINEERING 


Telegrams :—" Sweremnosns, Lowpen.” 


HOLDEN & BROOKE, LTD., see page Sup. XVIII. 


Official Notices. 


THE VESTRY OF THE PARISH OF HAMMERSMITH. 


ELECTRIC LIGHTING. 


HE ELECTRICITY AND LIGHTING COMMITTEE are 
T prepared to receive Tenders for the supply and delivery 
f:— 
(a) Insulated high and low tension Cables, Junction 
Boxes, &c. . 
(b) Cast - iron Pipes, Draw Box Covers, &oc. 


Required as per Schedule for twelve months. 

Specifications, Schedules, and Forms of Tender may be obtained 
on and after June 30th, 1900, from the Resident Engineer, Elec- 
tricity Works, 57, Fulham Palace Road, W., on payment of the 
deposit of £1, which sum will be returned on receipt of a bond fide 
Tender. 

Tenders endorsed ‘‘Tenders for Cables" and/or ‘‘ Cast-iron 
Pipes," addressed, The Chairman of the Electricity and Lighting 
Committee, 57, Fulham Palace Road, Hammersmith, W.," must be 
sent in not later than THURSDAY, JULY 12TH, 1900. 

The Vestry do not bind themselves to accept the lowest or any 


Tender. 
G. G. BELL, 
Engineer and Manager. 
Electricity Works, 
Hammersmith, W., 


June 25th, 1900. 


COUNTY BOROUGH OF HUDDERSFIELD. 


ELECTRICITY DEPARTMENT. 


9171 


HE ELECTRICITY COMMITTEE of the Corporation are 
prepared to receive Tenders for a Single-phase Steam 
Generating Plant having an output of about 1000 Kw. 

Specifications and Forms of Tender may be obtained from Mr. 
A. B. Mountain, Borough Electrical Engineer, Electricity Works, 
St. Andrew's Road, Huddersfield. 

Sealed Tenders, endorsed Tender for Generating Plant," must 
be delivered free of charge, addressed in the handwriting of the 
Tenderer or his agent, to the Town CLxRRk, Town Hall, Hudders- 
field, not later than Thursday, July 12th, 1900. 

The Corporation do not bind themselves to accept the lowest or 


any Tender. 
By Order, . 
Е. С. LLOYD, 
ие Town Olerk. 
Town Hall, Huddersfield. 
June 26th, 1900. 9194 


BOROUGH OF LOWESTOFT. 
ELECTRIC LIGHTING. 


T CORPORATION are prepared to receive Tenders for :— 


1. Meters (Direct-current). 
2. Cut-outs. 


Specifications and Forms of Tender can be obtained from the 
undersigned, on and after the 22nd inst., on deposit of Two Guineas 
for each Specification, returnable on receipt of a bond fide tender. 

Specifications may be seen at, but not obtained from, the offices 
of Mr. W. C. C. Hawtayne, 9, Queen Street Place, London, Е.С. 

Tenders sealed and endorsed ** Tender for Meters" and '' Tender 
for Cut-oute” are to be delivered at the offices of the undersigned 
not later than 12 o'clock noon on JULY 3rd, 1900. 


R. BEATTIE NICHOLSON, 
Town 
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FIVE SHOWROOMS 
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BELL PUSHES, 


, etc. 


y ‚ЩЫ РТ 


Fer the 
CONVENIENCE OF 


AT ELECTRIC LIGHT CONTRACTORS. 


CO., 46, York St., Buckingham Gate 


LONDON, S.W. 


Ulear 31. James's Park Statien), 


Official Notices. 


BOROUGH OF TUN BRIDGE WELLS. 


MUNICIPAL TELEPHONES. 


Tenders. 


HE CORPORATION OF TUNBRIDGE WELLS being about 
to establish a municipal telephonic system, invite tenders for 
the following :— 


. Bupplying, laying, and jointing of Armoured Telephone Cable. 
. Hard Copper Wire. | 

. Iron and Steel Stay Wire. 

. Insulated Wires. 

. Lightning and High-Tension Goarda. 

Arm-Bolts, Nuts, and Washers. 

Miscellaneous Ironwork. 

. Insulators. 

. Switchboards. 

10. Batteries. 

11. Telephone Instruments. 

12. Fixing Subsoriber’s Instruments. 

13. Oreosoted Poles. 

14. Oak Arms. 

15. Ereoting and staying Poles, Wires, Arma, Insulators, &c. 


Copies of specifications and further particulars can be obtained 
on application to the Telephone Engineer, Mr. A. R. BENNETT, 
Castle Chambers, West Regent Street, Glasgow, on payment of 
the ae of £2 28., which will be returned on receipt of a bond fide 
tender. 

Tenders endorsed Municipal Telephones” to be delivered at my 
office not later than Thursday, July 12th, 1990. 

Persons or firms whose tenders are accepted will be required to 
enter into a contract, with approved sureties, for the due perform- 
ance of the contract. 

The Corporation do not bind themselves to accept the lowest or 
any tender. 


O ο Фф ех» со DO 


By order, 
W. C. CRIPPS, 
Town Clerk.. 
Town Hall, Tunbridge Wells, x 
June 20th, 1900. 


Time for receipt of Tenders extended to JuLy 12th. 9102 


BECKENHAM URBAN DISTRICT COUNCIL. 


Free Wiring Contract.—Section G. 


HE BECKENHAM URBAN DISTRICT COUNCIL invite 
Tenders for Section G Free Wiring Contract. 

The Specification, Conditions of Contract, and Form of Tender 
obtained on application to Mr. R. P. WirsoN, 66, Victoria Street, 
Westminster, or Mr. Jon A. ANGELL, Engineer and Surveyor to 
the Council, on deposit of £5 Bank of England note, which will be. 
returned on the receipt of a bona fide Tender. 

A clause will be inserted in the Contract providing that the 
Contractor shall pay to the workmen employed in the execution of 
the work the wages generally accepted as current for workmen 
е on similar work in the district. 

enders duly sealed and endorsed Tender for Free Wiring 
Contract " to reach the undersigned not later than 4 p.m. Monday, 


J aly 16th, 1900. 
he Council do not bind themselves to accept the lowest or any 
tender. 
By Order, 
F. STEVENS, 
Olerk of the Council, 
June 26th, 1900. 9188 
[Continued en nest pago.) 
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Official Motices.— Continued. 


URBAN DISTRICT COUNCIL OF GRAYS THURROCK. 


ELECTRIC LIGHTING. 


И Council are prepared to receive tenders for the supply, 
delivery, and erection of the following work in connection 
with the electric lighting of the district :— 


Section A.—2 Lancathire boilers and pipework. 

Section B.—2 1L0-kilowatt steam dynamos with booster; and 
balancer. 

Section C.—Fuel economiser. 

Section D.—Switchboards. 

Section E.—Battery. 

Section F.—Travelling crane. 

Section G.—Mains and street lamp fittings. 


Copies of any of the above specifioations, with tender form, 
drawings, and general conditions can be obtained on and ufter 
Monday July 2nd, at the offices of Messrs. P&REECE & CARDEW, 
18, Queen Anne's Gate, Westminster, S. W., upon payment of one 
unes for each section, to be returned on receipt of a bona fide 
tender. | 

Tenders, enclosed in a sealed envelope, addressed to The 
Clerk,” Grays Thurrock Urban District Council, and endorsed on 
the outside Electric Lighting Tender for Sections,” must 
be delivered at the Clerk’s office, Council Offices, Grays Thurrock, 
on or before noon of Thursday, August 9th, 1900. ' 

13 Council do not bind themselves to accept the lowest or any 
tender. 


By order, 

, CHAS. E. HATTEN. 

Council Offices, Grays Thurrock. 
June 25th, 1900. 


BURGH OF PARTICK. 
Dust Destructor and Electricity Supply. 


9178 


HE PROVOST, Magistrates, and Commissioners, of the Burgh 
of Partick, invite Tenders for the following :— 


Contract No. 3. 


The supplying and laying of Insulated Electric Mains, Conduits, 


Junction Boxes, 


Contract No, 4. 

The supply and erection of cast-iron Arc and Incandescent Lamp 
Standards, Arc Lamps, Automatic Switches, &:d other fittings. 

The specifications and forms of tender can be obtained at my 
office, 97, West Regent Street, Glasgow, on payment of a fee of 
three guineas in respect to each contract, which will be returned on 
receipt of bona fide tenders. Copies of the specifications may also 
be inspected (but not obtained) at the offices of the engineers, 
Messra. KiNCA!D, WALLER & MANVILLE, 29, Great George Street, 
Westminister, S. W. " 

Contractors will be required to pay to all competent workmen 
employed by them, not less than the minimum standard rate of 
wages in each branch of the trade, or where no such standard 
exists, such wages as are generally considered as fair in the trade, 
in all other districts where the Glasgow scale of wages does not 
apply, the contractors will be required to pay the raid workpeople 
employed in connection with these contracts not less than the 
minimum standard rate of wages paid in such district, or where no 
such standard exists such wages as are generally recognised as are 
fair in the trade in such district. 

The Commissioners do not bind themselves to accept the lowest 
or any tender, and the contractors whose tenders are accepted 
shall enter into a formal agreement under seal, with sufficient 
sureties for the due performance of their respective contracts. 

Sealed tenders, endorsed ‘‘ Dust Destructor and Electricity 
Sapply—Tender for Contract No. 3,” or ‘‘Tender for Contract 
No. 4” (ав the case may be), must be received by me, at or before 
noon on Tuesday, July 10th, 1900. 

By Order, 


JAS. DONALDSON, 


Town Clerk of Partick. 
Town Clerk's Office, 
97, West Regent Street, 


Glasgow. 
June, 1900. 0116 
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ТОТТЕННАМ URBAN DISTRICT COUNCIL. 


To Electrical Engineers and Tube Manufacturers. 
HE COUNCIL Invite Tenders for supply of :— 
a) FIBE-ALABM POSTS and INSTRUMENTS. 
About 11,000 feet of §-inch Gas BARRII. 

Specifications and Forms of Tender cau be obtained on 
cation to the undersigned, at the offices, Coombes Croft Hows, 
712, High Road, Tottenham, any day during office hours. 

The Contractor wil be required to pay all workmen on the 
Council's work the recognised trade union rate of wages. 

Sealed tenders, on the form supplied, endorsed Tender for—," 
as the case may be, to be delivered to me by 12 o'clock поо a 
Tuesday, July 3rd, 19(0. 

No other form of tender ill be received. 

Security will ber irod. or the due performance of the contrag, 

The Council will not be bound to accept the lowest or any tender. 

- By order, 
EDWARD CROWNE, 
Clerk of the Council. 
Tottenham, 


June 20th, 1900. ` m 


CITY OF LIMERICK. 


Electric Lighting. 


HE Council are pr to receive Tenders for the supp’y, 
delivety, and erection of Electrical Plant and apparatus. 
Section 1.—Cables. 
Section 2.—AÀro Lamps, Engines, Dynamos, Booster, 
Balancer, Switchboard, Instruments, and Gas 
Plant. 


Preference will be given to a Contractor who tenders for the 


whole of the work. 


Copies of Specifications, &c., may be obtained at the offce сі 


JAMES ENRIGHT, 47, Victoria Street, S. W., on and after Juss 14d, 
on payment of 8 guineas each section, which will be returned са 
receiving a bona fide Tender complying with the conditions. 


Sealed Tenders with Specification endorsed on the outside 


‘Electric Lighting" to be received by William M. Nolan, Es, 
Town Hall, Limerick, not later than July the 4th next. 
The Council do not bind themselvés to accept the lowest or any 


Tender. os | 


THE BRITISH THOMSON-HOUSTON CO., Lit, 


83, Cannon St., London, E. O., 
ELEOTRIOAL ENGINEERS AND CONTRACTORS 


af e, u^ ON ar S, ur NO Nae” Neel ne йб. Nae 


SEE LARGE ADVERTISEMENT IN LAST WEEK'S ISSUE 


BELLISS & MORCOM LTD 


BIRBRMIN GHAI. 


PATENT SELF-LUBRICATING ENGINES 


FOR ELECTRO LIGHT, POWER OR TRAOTIOZ. 


Бов Glustrated advertisements Alternate Weeks. 


EVERSHED & VIGNOLES, Ltd. 


| MAKERS OF ALL KINDS OF 
ELECTRICAL INSTRU MENTS. 
See Advertisement June Sth. ин 


LONSDALES, Blackburn, 
BOILER GOVERERS, 
Will send a sample cask (5 owte., % cemíage paid) ef their 


PATENT PLASTIC CORK COVERING 


Selegrame: “ Plastia, Badbern.” Telephone Wo. Өн. 
Lenden Agent:—G. GREAVES, 26, Kenaingten Avenue, Best Ham. 


Conduits 


For Underground Cables. 


WDOULTON 4 Co., LIMITED, 
LAMBETH, LONDON, T 


— 


s 


Aera 
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CHLORIDE... 


ACCUMULATORS 


For use in connection with . 
Central Lighting Stations Auto Cars 
Trolley Line Regulation Lorry Propulsion 
Dental House Lighting Launch Propulsion 
Medical Train Lighting Bicycle Lighting 
Surgical Work Yacht Lighting Telegraphs 
Electric Fire Alarms Carriage Lighting Telephones 
Eleotric Bells Electric Locomotives Phonographs 
Fan Motors Tram Car Traction Mutoscopes 


REPLATING OTHER TYPES OF CELLS 


USED IN OYER 180 LIGHT AND POWER STATIONS 


A Few of the Power Stations 
using Chloride Cells 


A Few of the Lighting Sta- 
tions using Chloride Cells 


HALIFAX MANCHESTER 
LIYERPOOL BOLTON 
ST. HELENS STAFFORD 
LEEDS NEWPORT 
DOUGLAS and LAXEY MORLEY 
SNAEFELL CANTERBURY 
RAMSEY LINOOLN 
BOOTLE STOCKPORT 
BLACKPOOL CARLISLE 
FLEETWOOD BRIGHOUSE 
CENTRAL LONDON RAILWAYS GALWAY 
NEW YORK MET. CO. BATTERSEA 
PHILADELPHIA BARKING 
PITTSBURG NEWCASTLE 
BALTIMORE LEIGH 
WOONSOCKET BEXHILL 
EASTON PEMBROKE 
LAWRENOE CHICAGO 
BARRE, YT. ST. LOUIS 
WASHINGTON HARTFORD 
FRAMINGHAM — PHILADELPHIA 
ANACONDA BOSTON 
NORTH ABINGTON . SAN FRANCISCO 
NEW BRUNSWICK LOWESTOFT 
BUFFALO CHARING CROSS 
NEW HAYEN роз 
BUENOS AYRES FLEETWOOD 
ROCHESTER . 
бб WASHINGTON 
RICHMOND, YA. 
RIVER POINT MAERDY - 
PAWTUCKET NORTHWICH 
CAMDEN Standard Cell in Glass Box _ MILFORD 


FOR LISTS, &c., APPLY TO THE - - - 


ELECTRICAL STORAGE 
SYNDICATE, LIMITED... 


London Ойсе.... _ Clifton Junction 
39 Victoria Street, S.W. MANCHESTER. 
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—  "SELITE" МЕИ 


Manufactured by the 


‚ BRITISH ELECTRIC WORKS CO.,Ltd., 


CHESTON ROAD, ASTON, 
BIRMINGHAM, 


X [80] 


Include Counterweights, H.V. Tumbler Switches, E 
Ceiling Reses, Cut-outs and Lamphelders. | 
m 

E —— " | 

— 

400 i 


"STELLITE" H.V.C. ROSE. 


Prices on application. 
— —. H.V. CEILING ROSE, WIRED 


A 
MANCHESTER DEPOT :—37, Piccadilly. All Metal and 
AGENTS :— : " 
LONDON :—HANDS, Ltd., Garlick Hill, Е.С. Porcelain is j | 
LEICESTER: - GENT & CO. | | 
GLASGOW :—MORRIS, WARDEN & Со, 25, Gordon of best | 
rect. 
BIRMINGHAM :—8. JEYONS, Minories. | 
LIVERPOOL:—GOOSSENS, POPE & Co, 27, South | Manufacture. | 
Castle Street. | | "Н" TYPE CEILING ROSE. 


The Clayton Engineering & Electrical Construction 


COMPANY, LIMITED. 
Head Office & Engine Werks: NEWTON, HYDE, noar MANCHESTER | 


Telegraphic Address : —“ DYNAMO,” HYDE. | (нуре, near MANCHESTER. 
Electrical Works | SLAYTON, near MANCHESTER. 


Telephone No. 62, HYDE. 


TOI OX AUST S . R 


NEW TYPE ENCLOSED MULTIPOLAR ELECTRIC MOTORS IN STEEL CASE. 


IN SIZES FROM 4 TO 60 HORSE-POWER. 


Guaranteed free from Sparking at all loads. Details are built ia Standard Sizes and kept in steck. 


All communications to be 
addressed to the Head Office, Newton. MULTIPOLAR DYNAMOS 


UP TO 5000 HORSE-POWER. 


RUE E RB 
i lue 29, 1900] 


) 


! ROAD, ASTON 

BIRMI; | 
ети DIRECT-COUPLED | 
MM Wis ees Pla, | 


STANDARD SIZES. 


PPP 


ELECTRIC CABLE CASINGS. 
ALL MADE TO THIS PATTERN. ,, 
"The prices quoted below are per 100 ,,,, prt 
З dase and oover together, SS 
Full Эме Bestions on Appiteation, 8 
ESTIMATES FOR OTHER WOODS AND SIZES F 
PROMPTLY SENT. > 
Switoh Blooks and Oleats Made te Order. 


4j- 


| * Or Two Pairs of Ко 16 B.W.G. 
[B per cent. for 5,860 feet er over. 
Trade Allowance 10 ж 0,008 


A 3 y» 99 LJ] 
WIGERS BROS., „ nne 4 PL ORIG BLOCKS. 
67/68 KING WILLIAM ST. LONDON, E.C. 1188 


Mr. J. G. LORRAIN, M. I. z. E., MIME. &c 
Fellow of the Chartered — of Patent 

Meorfolk House, Norfolk f$. 5 .. 

“PATENTEWS HANDBOOK" Post Free on Application. 118 


ROSS COURTNEY uu. 


Ashbrook Road, 
LONDON, N. 


TE RMINA Ls, SCRE ws 


SMALL TURNED PARTS, STAMPINGS, &с., 


MADE TC ORDER. 
Quotations on Receipt of Requirements. 
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99 EFFICIENT. SPARKLESS. FIXED LEAD. 


All Machines Multipolar, Stee! Clad, Spherical Sealed Bearings, Self-Lubricatin 


15,000 Kw. 


13511 TI 


BRUCE PEEBLES & CO., 


TAY WORKS, EDINBURGH. 


London Office : 


39, VICTORIA STREET, S.W. 


MOTORS, 


| STANDARD SIZES, OR 
: MULTIPLES OF 


1 H.P., 1,500 
» 1400 
S Lo 3:00 
„ Li 
10 „ 9 
15 „ 50 
20 „ 00 
25 „ 1750 
80 „ 700 
40 „ 600 
50 „ 550 
75 „ 500 
100 „ 450 


150 KW. Balancers, as supplied to Glasgow Co: ooration. 


MECHANICAL. 


Fitted with P. p. p. Patent Non-Sparkirg [cle Tips. 


їп Hand or on Order. 


TN E CROSS TRITT rain 


— —— — а 


12717 
ҮЛ. ` 
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BEST ANI CHEAPE ST. 


ADOPTED BY EIGHT GOVERNMENTS 


WRITE FOR CIRCULAR. 


BROWN & co., 


49, Deansgate, Manchester. 
Telegrams :—'' BROWNISLE, MANCHESTER.’ 


mi. 
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THE 


Head Office, Showroom and — 


LARGEST MANUFACTURERS OF 
INCANDESCENT LAMP 


CONTRACTORS TO 


The Admiralty, 
War Office, 
Royal Arsenal, 
Post Office, 
india Office, 
the Colonial Govern- 
ments, Railway Cos., 
Steamship Cos., 
Corporations, and 
Municipal 
Authorities. 
London County 
Council, 
Leading Clubs, 
Hotels, 
Theatres, &c., &c. 


ORIGINAL INVENTORS, PATENTEES AND 
FOUNDERS OF T INCANDESCENT — 


THE ELECTRICAL REVIEW SUPPLEMENT, 


EDI 


UNITED ELECTI в 


— 


West End 


IN THE WORLD. 


in the United - 
dom wholly 
facturing every- 
thing connected 
with an inoan 
descent Lamp 


HIGH VOLTAGE SINGLE SUPPORTED FILAMENT LAMP, 
16 C.P., 200 VOLTS. 


LAMP INDUSTRY, 


М 
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8 SWAN 


— LIMITED. 


"BUILDIN GS, QUEEN STREET, LON DON „ Е.С. 
, LONDON, .. 


“PARAGON” 


EDISWAN ran motors 


FOR CONTINUOUS CURRENT, 


WRITE FOR 1900 LEAFLET. 


SEN *. * 
RUNS —— 
NOISELESSLY. 
n Attractive 
HIGH i 
EFFICIENCY. | ІП 
— ` Appearance. 
HANDSOME 
FINISH. ————— 
РЕР 7 A 
r FOR USE-ON BRACKET PATTERN FOR USE ON WALLS. 
тє DESK OR TABLE. 


THE ARMATURES CAN BE REMOVED AND REPLACED BY REMOVING ONE SCREW, AND WITHOUT TAKING 
THE MOTOR APART. 


MM ———onÜ— HH 


N! ^" ALL PARTS INTERCHANGEABLE. 
DISPERSES IMPURE Alg 


NOISELESS IN ACTION. AND 


DIFFUSES A COOLING CURRENT 


SPEED 165 R.P.M. OF PURE AIR - 


THROUGHOUT THE ROOM. 


«* PARAGON” PENDANT FAN FOR CEILINGS. 
К — 
DELIVERY FROM. STOCK 


— ———— M —— — 4€ RAE ²˙!!!½˙½½˙T. .. ²ßÜ«”! A ˙!TtTt̃ c n L 


AC "-—— 7 
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The enormous success of the ‘‘ HUNNINGSCONE” (Deckert) 
TRANSMITTER has led to the unscrupulous imitation 
of its name and outward aspect as above, 


BUT THIS 
CARBON 
OF 


HUNNINGSCONE Ё 
MICROPHONE, 


other paris of its interior cons!ruction, is 
FULLY PROTECTED BY PATENT. 
Therefore insist on the 


“ HUNNINGSCONE" (DECKERT) TRANSMITTER 
(Patent No. 21,565). 


HEAD OFFICES, WAREHOUSES AND SHOWROOMS— 
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Peel Works, ADELPHI, SALFORD, Victoria Bridge, MANCHESTER. 
Works Sherlock Streot, BIRMINGHAM. Waterloo Street, GLASGOW. 
— 4 Brook Green, HAMMERSMITH. , Barwick Street, BIRMINGHAM. 
Union Street, SOUTHWARK. Branches- 13, ыш ox Road, NEWCASTLE _ 
скин 8, Уат Street, DUBLIN. | 
Agente for the Australian Colonies :— LAWRENCE & HANSON..2. Wynyard Street, Sydney; and M. өөп { tre 
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TELEP ONE No. 5,077, Bank. Telegram: “INDICES,” LONDON. 


WHEATLEY KIRK, PRICE & 00. 


(ESTABLISHED 1850), 
Electrical Auctioneers, Valuers, 
ANT D ARBITRATOR SR, 


Average Annual Yaluations exceed £2,000,000 sterling. 


— — 


49, QUEEN VICTORIA STREET, LONDON, E. C. as 


In Liquidation. 
ACETYLITE, LIMITED, 


400. NEW JOHN STREET WEST. BIRMINGHAM. 


`О BE DISPOSED OF, AS A GOING CONCERN THE BUSINESS 

lately carried on by the above Company. 

The Premises are held on Lease, of which 66 years are unexpired, at a ground 
rent of £13 per annum. 

The Premises contain two Fitting Shops, Packing Room, Paint Shop, Marking- 
off Shop, Blacksmith’s Shop, Store Room, Testing Shed, Yard and Offices, &c. 

The PLANT comprises one Screw-Cutting Gap-bed Lathe, one 54 in. Centre 
Lathe; Drilling Machine, with back gearing and movable table; two light 
Bench Drills, Screwing Machine, &c., &c. 

The STOCK ош ses all types of the Acetylite Generator, from 250-light 
capacity down to 2-light; Standard Lamps, Table Lamps, Portable Generators 
ie out-door use, Street Lamps; also, sundry Parts and Fittings of Generators, 

с. А 
The Company are the holders of the rights of Ше well-known Масё Patent for 
England and her dependencies. 

The Macé Valve is the only successful Mechanical means whereby Carbide is 
dropped automatically into Water, & system which is now recognised as the 
safest and most efficient for the generation of Acetylene Gas. 

The Acetylite Generator was awarded a certificate of safety by the Society of 
Arts, John Street, Adelphi, London, W.C., prior to the Acetylene Exhibition at 
the Imperial Institute in 1898. 

The Company are also the holders of a valuable Patent for the manufacture 
of Acetylene Cycle Lamps. 

For further particulars apply to Messrs. Wraucer & Co., Solicitors, Bennett's 
Hill; Mr. E. M. Barr (Liquidator), Messrs. SHARP, Parsons & Co., Chartered 
Accountants, Colmore Row, all of Birmingham. 9179 


Gducational Notices. 


ENGINEERING AND CHEMISTRY. 


City and Guilds of London Instituto. 


SESSION, 1900-1901. | 


The Courses of Instruction at the Institute’s Central Technical 
College (Exhibition Road) are for Students not under 16 years of 
age; those at the Institute's Technical College, Finsbury, for 
Students not under 14 years of age. The Entrance Examinations 
to both Colleges are held in September, and the Sessions commence 
in October. Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from the 
respective Colleges, or from the Head Office of the Institute, 
Gresham College, Basinghall Street, B. O. 


CITY AND GUILD8 CENTRAL TECHNICAL COLLEGE 
(EXHIBITION ROAD, S.W.) 
A College for higher Technical Instructien for Day Students not under 
16, preparing to become Civil, Mechanical, or Electrica! Engineers, 
Chemical and other Manufacturers, and Teachers. Fee for a full 
Associateship Course, £25 per session. Professors :— 


Civil and Mechanical W. С. Unwin, F. R. B., M.Inst.C.E. 


C-emistry КУ sis " H. E. strong, Ph. D., LL. D., F 
Mechanics and Mathematics 0. Henrici, Ph. D., LL. B., F.R.8. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(LEONARD STREET, CITY ROAD, Е.С.) 


A College for Intermediate Instruction for Day Students not under 
14, preparing to enter Engineering and Chemical Industries, and for 
Evening Students. Fees, £16 per Session for Day Students. 
Professors :— 


Physics and Electrical Engineering .. .. B. P. Thompson, D. Bd., F.R.8. 
Principal of the College) 

Mechanical Engineering and Mathematics .. М. E. Dalby, M. A., B.Sc., H. I. d. B. 

CRI rf ů .. .. B. Meldola, F.B.8., F. I. C. 


Јони Watney, Hon. Secretary, | 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 9005 


J. H. HOLMES & CU. 


NEWCASTLE-ON-TYNE. 


SLOW SPEED; 
HIGH EFFICIENCY.” 


Gducational Potices.—Continued. 


UNIVERSITY COLLEGE OF NORTH WALES, BANGOR. 


ELECTRICAL ENGINEERING DEPARTMENT. 


Professor of Physics :—E. TAYLOR JONES, D.Sc., 


Drapers’ Company's Assistant Lecturer and Demonstrator in Elec- 
trical Engineering to be appointed at once. 


PZ; TAYLOR JONES will begin in October next a systematic 

COURSE OF INSTRUCTION IN ELECTRICAL MEASUREMENT AND 
PRACTICAL Exectricity for students proposing to enter the pro- 
fession of ELECTRICAL ENGINERE. 

The Physical Laboratory is fully equipped with a. Compound 
Steam Engine, Dynamos, Transformers, Secondary Battery and 
the most approved modern Measuring Instruments for all branches 
of electrical engineering. 

Laboratory Fees at the rate of £1 1s. per Term for six hours per 
week. Composition Fee for all College Lectures for the Session, 
£10. Average cost of living at Bangor for the Session (88 weeks), 
£20 to #80. The Course extends over two sessions. 

Applications for Callendar, Prospectus, and general information, 


to be made to 
J. E. LLOYD, M.A., i 
Secretary amd Registrar. 8060 


CHEAP PREPAID ADVERTISEMENTS, 


(Latest time for receiving 2 p.m. Thursdays.) 


Relating to Situations Vacant, Situations Wanted, Busi 
nesses Wanted, Businesses for Salo, Patents for 
Sale, Specific Articles of any kind Wanted, or for 
Sale or Exehange, are inserted at the rate of ONE 
PENNY Por Word (minimum is.). 


THREE CONSECUTIVE INSERTIONS FOR THE PRICE OF TWO. 
e," This Scale does not apply to Trade Advertisements, 
temns for which oan be had on application. 


— ———————— — — — 


SITUATIONS VACANT. 


II letters are not to be delivered to certain firms or individuals (if known), 
instructions to that effeot should be sent to the Manager of the EXEcrarcaL 
Ruwrv, who will do his best to carry out such instructions. Letters of 
applicants cannot in such cases be returned to them, nor can the names of 
A lvertisers using a number or a nom de plume in any way be disclosed. 


Original Testimonials should never be cent, 


————-.—-—-———— MM ——Bũ —— — — — —— — © 
ne — - " 


THE JOHNSON-LUNDELL ELECTRIC TRACTION 
COMPANY, LIMITED. 


CAPITAL £300,000. 


ENERAL MANAGER.—The Directors are prepared to receive 
applications for the above position. The qualifications re- 
quired are :— 
1. Must have filled a similar position in an 
Electric Traction Company. 
2. Must be well up in supervision of the es- 
timating department of an Electric 
Traction business. 
3. One used-to the negotiating of orders and 
interviewing buyers preferred. 


Liberal salary and remuneration to an exceptional man. 
Application to be made in writing to— 


LEONARD W. HOLMES, 
17, Soho Square, 
Loudon, W. 
9155 


IVI [36] 
SITUATIONS WAOANRT.—Continued. 


NORTHAMPTON INSTITUTE, 
-LONDON, E.C. 


x following appointments are vacant :— 


Mechanical Engineering Department. 
1, Senior Lecturer and Assistant, fall time, commencing salary 
£180 per annum. 
Electrical Engineering and Applied Physics Department. 
2. Junior Demonstrator, full time, salary £80 per annum. 
8. Junior Technical Assistant, full time, salary £65 per annum. 
4. Junior Lecture Assistant, full time, salary £39 per annum. 
б. Optical Demonstrator, two evenings per week, salary £30 
per session. i 


Further particulars of the above appointments and forms of 
application, which should be returned not later than July 6tb, may 


be obtained at the office of the Institute, or from 


R. MULLINEUX WALMSLEY, D. Sc., 


Principal. 
9159 


June 26th, 1900. 
BOROUGH OF TUNBRIDGE WELLS. 


Meter inspector. 


EQUIRED a Man not under 24 years of age, thoroughly 
accustomed to reading and inspecting electricity meters. 
Applications, stating wages required and experience, to be sent to 
the undersigned. 
By Order, 
HORACE BOOT, 


Consultiny and Resident Engineer to the Corporation 
of Tunbridge Wells. 0154 


COUNTY BOROUGH OF SWANSEA. 
RESIDENT ELECTRICAL ENGINEER.. 


HE Corporation of Swansea require the services of & resident 
electrical engineer to take charge, under the superintendence 

and direction of the consultiog engineers, Messrs. Kincaid, Waller 
and Manville, 29, Great George Street, Westmioster, of the 


erection of electric and steam machinery in their electric generat- | salary required, 9150, КікствісА Review, 4, 


ing station at Swansea, and of the laying of electric mains in the 
streets of the borough. 

On the completion of the works he will be required to take over 
the management and running of the station. 

The salary will be at the rate of £390 per annum. 

Applicants must have had practical experience of the manage- 
ment of a central electric supply station. 

Applications to be made on forms supplied by the undersigned, 
together with copies only (which will not be returned), of three 
testimonials of recent date, and delivered at the Guildhall, 


Swansea, on or before the 9th July, 1900. 


By order, 
JNO. THOMAS, 
Town Clerk. 
Guildhall, Swansea. 
June 26th, 1900. 9164 
BOROUGH OF TUNBRIDGE WELLS. 


JOINTER. 


Rev RED, a capable Jointer accustomed to jointing 


experience, age, and wages required, to the underaigned. 
By order, 
HORACE BOOT, 
Consulting and Resident Engineer to the Corporation 
m" " of Tunbridge Wells. | 
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concentric, lead covered paper cables. Write, giving 


dies 


"ina ы 
. 


SITUATIONS YACANT.—Continued. 


GLASGOW CORPORATION TELEPHONE DEPAR re 
леле А 
EVERAL Test Clerks required. Must have had experience iz Wa 
S testing dry oore cable, joints, localising faults, &c. — 
Full partioulars with salary required to A 
A. R. BENNETT, | 
Castle Chambers, West Regent Street, 4c 
Rie Glasgow. m 
Where Advertisements are to be answered to s C : 
aom de plume at the ELBOTAIOAL d 
addresses of the Adverticsrs will p —— E 
Cheap Prepaid Advertisements inserted Mad! 
f One Pee Word . Three | 
е MEA 2 Lon: 
RMATURE Winders wanted, non-union men only.-—Addremi? ] 
J. P. Hatt & Co., Blackriding Ironworks, Werneth, ОЖ C i 
ham Y bavi 
OOK-KEEPER required for cost acoouate of electric НМ д za 


contracts, also stores ledger.—J. E. SPAGNOLETT! & CRO 
Goldhawk Road, W. pe ЕЕЕ 
Тр ЕОТЕ1СА, Engineer, good business manager, required by. | 
-4 а Liverpool firm; practical experience of lighting installa- % 
tions and fittings, estimating and general superintendence.—State- 


age, experience, and salary required, 9162, BLecrricat Revisw, 3 
4, Ludgate Hill, London. — App 
LECTRIOITY Meter Works.— Assistant (young) in expe" | 


mental department with good electrical and ical -§ 

training and experience.—Apply, in first instance by letter only, 3 

with particulars аз to age, education, past and present i 4 

and salary required, to OnaMBERLAIN & HookHAM, Lrp., Зоја j 
Works, Birmingham. .— 

— ез 

theoretical 41 


1 required, who must have had a good I 

well as practical training; knowledge of installing plaate, ў D 

testing work, wiring, and arc lamp work nired. Previous. | 

experience with steam and gas engines desirable. The work will . 

largely consist in taking complete oharge of laying down plants sible 
2 Rev) 


and wiring. All applications treated in confidence.—Reply, with 


uired, to Box No. 9180, 


copies of testimoniala, stating 

о/о ELECTRICAL Review, 4, Ludgate Hill, London. | E 
NGINEBR’S Assistant required immediately in the estimating "ed 
department of a large electrical firm; permanent appoint ; il 
ment for capable and energetic man.—State age, experience, and : | 
Ludgate Hill, | 
London. ма ру part; 
Ho Electrical Company has vacancy for Becretarf^ 4 L 
and Indoor Manager. Would be required to invest up to 1^ 
£500. Salary and commission. Knowledge of the business Ji 
necessary.—9075, ELECTRICAL Review, 4, Ludgate Hill, London. m 
| #5 
NSTRUMENT OALIBRATER.—Improver wanted in same.— = 
Apply, giving experience, 9174, BiectricaL Review, 4, Led- E 

gate Hill, London. а. Pa 
— 


Д a ы Competent Manager wanted to take charge оў 

а 1 well established incandescent lamp factory. Га 

mate knowledge of all processes of incandescent lamp manufse- 

ture as well as ability to organise and manage large number of + 

workers absolutely пе Бері, stating qualifications, to 
8 


‘ ANODE,” care of Watson's Advertising Offices, 150, Fleet Street, 
.C. кй 


ANTED. — Assistant Electrical Engineer for Institutio 
plant, shift man not over 80. Wages, 358. per week.— 

Apply, stating full partionlars of experience, &o., to the Mrpicat 
SUPEBINTENDENT,” County Asylum, Whittingham, Lanoashire. ди 
ANTED at onoe, Electrician to run electric light plant in 
seaside hotel, Co. Donegal; oil engine, battery, and 3001 

lights. Wages EI per week and board and lodging.—Apply, 1 
M. Coates & Son, Lrp., Fountain Street, Belfast. ян 


ANTED, by large German firm, competent electrical sad | 
mechanical Engineer as Agent abroad, to sell electrical 
machinery and estimate on complete кашы роны, and traction 
lants ; commercial experience req ‚ one well versed iB 


lel $3 V coll dde» 


rman and German methods preferred. —Apply, 9121, Егаствси 
Review, 4, Ludgate Hill, London. e 
ANTED by a firm of electrical engineers, an Articled Pupil 
Premium One Hundred Guineas, to be partly returned м 
salary.— Apply, BreLBY & Barry, Solicitors, 67, rd Street. 
Liverpool. a 
ANTED.—Electrical and Mechanical Engineer (experienced) - 
for erection dynamos, switchboards, transmission О! j 


power, and acquainted with gas engines. If suitable, after erec 
ing foreman in mas: 


1 WIMBLEDON URBAN DISTRICT COUNCIL require at 
once a Junior Assistant Engineer at their Electrio Light 
Station, Wimbledon. Applicants must have had a sound me- 
chanical and electrical training, and preferably some experience in 
central station practice, and will be required to take charge of a 
shift, and to carry out any other instructions which may be given. 
eons salary £78 per annum, rising at the end of 12 months 
to . | 
Applications, stating age, previous experience, and date can 
commenoe, accompanied by not more than three copies of recent 
testimonials, to be sent to the undersigned not later than Friday 


JI EDN Ec 


the 6th July. tion of plant, will be continued as 
| ОК. BARNES SPENCER, EN e age, full particulars, Basticx, Carbide Depert үе 

aO . Resident Electrical Engineer. ment, Sullivan Works, Widnes. R 
Broadway, Wimbledon. = ANTED.—Experienced Driver to take charge of high spe | 
steam dynamo, Babcock boiler, and a number of mot Et 

CITY OF WAKEFIELD. Apply in writing, stating wages required, and previous experien 9 
—— IE EE to J. Н. Horwxs & Co., 17, Soho Square, London. as М 

HE CORPORATION of the City of Wakefield are prepared to iatelv, Ge Foreman experienced in йй 
receive applications for the position of Assistant Engineer to VVV nian ee ta: x 
accustomed to the running of shops on piece-work lines = er \ 


take charge of a shift. 


Applicants must have had practical experience in an alternating 


current station. Salary £80 per annum. 


Applications, stating age, experience, and when duties could be 


commenced, to be addressed to me not later than July 9th, 1900. 
ROBERT Gas wack А 

Electricity Works, шы Б 

Calder Vale Road, Wakefield. 


management of men.—Address, stating age, ө 
required, to J. S.,“ c/o Street's Agency, 30, 


ANTED.—Smart Working Foreman for small switchbost, 
works in London.—9187, ELxcTBRiCAL REviIEW, 4, Лр 


Hill, London. 
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e (age 22) seoks work as Assistant Stoker in 
station; willing, would commence with small salary.— 


WuirEHOUSE, 06, Carysfort Road, Crouch End. 9087 


B Clerk of Works or Foreman on large job, lighting or power. 

—Advertiser well up in all wiring systems, plant, motors, 
ctc. — Apply, 9091, ELECTRICAL Revirw, 4, Ludgate Hill, London. 
9091 


HIEF Draughtsman, accustomed to dynamo and motor calcu- 
lation, desires re-engagement in similar position, or as Works 
Manager, Designer, Tester, &c. ; over four years’ shop experience. 
Midlands preferred.—9024, ELXCTRICAL Review, 4, Ludgate Hill, 
-London. | 9094 . 


ГЕКЕ of works, or in charge of erection and starting of plant, 
mains, &c., for lighting and traction work. — Engineer, 
having long experience in factory, drawing office, and outdoor 
work, seeks berth as above, home or abroad; sound commercial, 
1 өв, &c.—Heferences and particulars of Brert, No. 9032, 
ErxcrBicAL Review, 4, Ludgate Hill, London. 9082 


LEOTRICAL Contractor, of 18 years’ experience in lighting, 
power, telephony, &c., has erected over 80,060 lights and 

200 plant installations, wishes an appointment as managing 
engineer. Will pay £50 for securing t; highest references.— 
Apply, 9163, ELECTRICAL Beview, 4, Ludgate Hill, London. оз 


LECTRICAL Engineer (81) desires re-engagement, any 
capaoity.— B., 31, Cambria Road, Camberwell. 9160 


LEOTBIOAL Engineer, desires responsible appointment; nine 

years’ experience in power and lighting plants, installation 

work, dynamos, motors, transformers, switchboards, accumulators, 

enge and testing; good organiser.- 9191, ELECTRICAL Review, 
4, Ludgate Hill, London. 9191 


LECTRICAL Engineer (88), experienced in dynamo design 

and construction, also electrical power work, desires respon- 

sible position or appointment as assistant.—90:40, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 9140 


i LEOTRICAL Student, two years’ college training, wants work 
for 10 weeks during long vacation.—9160, ELECTRICAL 
Review, 4, Ludgate Hill, London. 9100 


LECTRICIAN.—Foreman (28), disengaged, 12 year.’ experi- 
ence, Simplex speoiality ; manage installation or fittings de- 
partment; estimating, &c.—Address 9190, ELECTRICAL Review, 
4, Ludgate Hill, London. 9190 


LECTRICIAN requires engagement ; thorough technical and 

-4 practical experience in electric lighting and general testing, 

switchboards, accumulators, station experience, gas engines.— 
9158, EvectricaL REvixw, 4. Ludgate Hill, London. "T 


LECTRICIAN seeks charge of private plant; experienced, 
engines, dynamos, accumulators, wiring; married (31).— 
Perry, High Street, Rottingdean, Sussex. 0095 


| ) LECTRICIAN (28) disengaged, lighting, simplex, barrel, bells, 
telephones, references.—''S.," 1, Oakley Orescent, City 
Road, London. | 1198 


LECTRICIAN (22) five years’ practical experience, good edu- 


cation and address, desires engagement; experienced in all 
branches of installation work, theoretical knowledge. 9015, 
ETITCTRICAL Review, 4, Ludgate Hill, London. оон 


Г NGINE Driver requires job to take charge of electrical 
plant, accumulators. — 3, Oliver Terrace, Oliver Road, 
Leyton. 9003 


OTICE.—To Wiring Contractors. The Simplex Steel Conduit 

Company, Limited, beg to inform contractors and engineers 

that they have on their register the names of several wiremen 

experienced in the erection of the Simplex conduit system, who 

are now open for engagement. List of names and particulars sent 

on receipt of application, and employers are invited to make use 
of the facilities fered. 8519 


OSITION wanted with first-class manufacturiog firm by 
designer ; thoroughly experienced in the complete calcula- 
tions of multipolar dynamos, motors, boosters, smooth and slotted 
cores.—No. 9124, ELzoTRICAL Review, 4, Ludgate Hill, London. 5 


ITUATION desired as Engineer’s Assistant, knowledge of 
electrical and mechanical engineering.—9128, ELECTRICAL 
RxvIBW, 4, Ludgate Hill, London. 9198 


HE Advertiser, aged 24, wishes to hear of a vacancy for a 
pupil in an extensive mechanical and electrical engineering 
works.—Address, 9035, Buectrican Review, 4, Ludgate Hill, 
London. 9095 


4 Мы Wiremen seek situation, town or country, full rate.— 
„% W. M.,“ 71, Alma Street, New North Road. 0193 


ANTED.—A situation in a manufacturing firm; have just 
completed a three years’ electrical course at the Central 
Technical College.—9:68, ELTOTRICAT Review, 4, Ludgate Hil, 
London. AIOR 


W disengaged, any branch. — 9001, ELECTRICAL 


Review, 4, Ludzate Hill, London. 9061 
IREMAN, eight years’ experience in all branches. — ELEC- 
TRI,“ 129, Tufnell Park Read, N. 9168 
IREMAN.—Light, belle, telephones, own casing; 16 years’ 
experience.—'* W., 167, Glenarm Road, N. E. 9153 


IREMAN.—Light, bells, telephones, plant, wants job.— 
“S.” 9, Aytoun Road, Brixton. 9073 


SITUATIONS WANTED.—OContinued, 


— — — — 


IREMAN seeks situation, casing or iron or steel conduit 
system, ab-tainer, good references.—‘‘ S. W.,“ 24, Meadow 
Place, South Lambeth Road. m 


IREMAN seeks situation, 6 years’ experience, casing, 
simplex.—9173, ELzcTRICA; Review, 4, Ludgate Hill, 


cin LEGE ——ͤ2— 


V YIREMAN, thoroughly experienced, light, telephones, bells, 
excellent references.—‘‘ B.,“ 187, Bouverie Road, N. де 


Wee wants job; casing, conduit, bells, telephones.— 
‘* ELECTR!CIAN," 81, Weymouth Terrace, Haggerston. 181 


W REMAN wants job, own casing.—'' W. E.,“ 2, Wellington 


London. 


Road, Islington, London. 9196 
IREMAN'S Assistant, three years’ experience. — '' K.,” 
Reservoir Cottage. Dartmouth Park Hill, N.W. 9154 


OUNG Man, 24 years (French), seeks employment in an elec- 
trical firm as instrument maker; first-class references and 


certificates.—78, Charlton Lane, Charlton, S. E. 9161 
FOR SALE. 


RC Lamps, 12 alternating, 12-ampere 50-volt, complete with 
globes, low price for immediate dispo-al.—Apply, Wicks 
FovNDRBY, 154, Blackfriars Road. 9087 


ELL Dials, lettered, 4jd., movement (cash with order.)— 
Cannan, Richmond Street, Liverpool. 0006 


ARBON8—CARBON8—CARBONS.—For Sale, a large con- 
signment of 12-inch 11 mm. electric light Coppered Carbons, 
solid, first-class make. — Address, 8274, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. — 


YNAMO, new, high class, 4-pole, shunt wouud, 120 amperes 

106 volts 900 revs.; immediste delivery and 12 months 

tee. Photograph on application. — 9028, ELECTRICAL 
Review, 4, Ludgate Hill, London. 0038 


LEOT RIO light plant for sale, consisting of a Parker dynamo, 
4.0 amperes 56 volts, set of 28 E. P. S. accumulator cells, 
motor booster for charging same, ewitchboard, and 28 Gilbert arc 
lamps complete. The whole of the above is in first-class condi- 
tioh. Only reason for selling being to make room for larger plant. 
Can be inspected at any time on application to the Chief Engineer, 
Electricity Supply Department, Messrs. Deger & Toms, High 
Street, Kensington, W. 9051 


LEOTRICAL Engineering Business, small, complete, well- 
established and lucrative, in South Yorkshire, to be sold as 

a going concern; principals only.—Address, 9118, BLECTRICAL 
Review, 4, Ludgate Hill, London. 9118 


po Disposal,in North of England, an electrical contractor's 

business, small capital кеште; Corporation about to com- 
mence supply.—Apply, 9000, RLTOrRICAT Review, 4, Ludgate 
Hill, London. 9090 


OR Sale, as a going concern, electrical engineering and 

electrio light wiring bus ness in large Midland centre with 

good connection, good reasons given for selli: g.—9115, ELECTRICAL 
Revirw, 4. Lndgate Hill, Іх ndon. 9115 


po Sale, in good condition, d.reot-ourrent motors, 110 volts :— 
two 3-H.P., five 4-H.P., two 1-H.P., four 2-H.P., one 8-H.P., 
four 5-H.P., two 8-H.P., two 10-H.P. ; one dynamo for driving above, 
switchboards, starting boxes, 14 raw-hide pinions, cables; also 
dynamos, 40а. 110v., 100a. 66v., 20a. 60v. ; Crompton alternator, 
2000 volts with transformer.— Apply, WiLroRD Martin, Elec- 
trician, Kidderminster. Telepbone No. 0198. 9063 


OR Bale or Hire, high-class Dynamos, Motors, Alternators, 
Oable and Arc Lamps.—Psecr Норріватон & Oo., 73, 
Finsbury Pavement, B.O. 9064 


OR Sale.—Seven volumes of the ELectRicaL Review, bound 

as follows :—Vols. 1, 2, 3, and 4, in one volume; vols. 10, 11, 

12, and 14. Vols. 10 and part of 11 (January to September, 1882) 

in one volume, and part of vol. 12 (January to April, 1883) in one 

volume. All strongly bound in half-leather. What offers.—Apply 
L. ZoBEL, 7, South Road, New Southgate, N. 9194 


1 Delivery. —60-xw. Siemens, excellent condition; 
80-xw. 205 volts, Mackie, and various other Dynamos, Are 
Lamps, Boilers, Engines, &о. — Apply, OnHaRLxs D. PHILLIPS, 
Emlyn Works, Newport, Mon. Telegrams: ' Machinery," New- 
port, Mon. тив 


EADY for immediate delivery, one Ј. & Р. multipolar shunt 
wound dynamo, output 80 Kw., 280 volts, 450 revolutions, 

with half coupling for direct attachment to engine. Price on 
application to, JogNSoN & PHILLIPS, Old Charlton, Kent. 9086 


O Electricians.—Small Business, with good living rooms in a 
main road (Richmond), will sell business or let the premises. 
Splendid chance for a smart man with little capitel.—Apply, 
Fow eek, 21, Church Road, Richmond, Surrey. 9167 


ARTICLES WANTED. 


CCUMULATOBS, Second-hand, any type, wanted; also lead 
peroxide, old copper cable, scrap metals, and every descrip- 

tion of metallic dross purchased for cash, town or country.— 
Write, A. Brown, 77, Lansdowne Road, Dalston, N. E. 8003 


p UM, in any form and quantity, purchased at highest 
prices by DzRBY & Co., 44, Clerkenwell Road, London. «a 


(Continued on neo) page.) 
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ARTICLES WANTED.—Continued. 
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END расаны n and lowest price sol any electrical machinery 
for sale to the ''PuBLISHEB," Phillips’ Monthly Machinery 


Register, Newport, Mon. pees 
ANTED.—Electric Lamp Tops and Scrap Platinum.—EpzrY 
AND Co., 20, Ludgate Hill, London. 9490 
MISCELLANEOUS. 


CCUMULATOR CHARGING.—C. H. Cathcart & Co., having 

plant specially adapted for this purpose, charge cells of all 

sizes promptly, thoroughly and cheaply. Terms on application. 
Accumulators on hire for temporary lighting, experimental uses, 
&c.—3, Dorset Buildings, Salisbury Square, Fleet Street, Е.С. 
(Telephone No. 266, Holborn). 1865 


PSTEIN Accumulator Plates for Storage Batteries are now 
supplied by the sole licensees and makers, W. O. Rooper 
AND Rosins, Electrical Engineers, Stafford. 8964 


MOST important French Company, with first-class references, 

desires to have for France concession or representation of 

articles referring to electricity or little mechanics. — Write to 
“ LriRAC," 42, Rue Barbet-de-Jouy, Paris. 8672 


N established firm of electrical and mechanical engineers in 
Manchester are open to represent a few first-class manu- 
facturers. Correspondence invited.—9116, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 9116 


ESIGNS and drawings for all kinds continuous electrical 
machinery. Speciality : Series of up-to-date motor designs 

1 H.P. upwards, all voltages, interchangeable parts, practical, 
commercially valuable; state requirements.—9119, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 9119 


E абак having тек slant: takes evening 
students for practical work.—51, Sinclair Road, Ken:iug- 
ton, W. 8958 
LECTRICAL Engineers and Instrument Makers, having a 

a first-class plant, want work of any description, mechanical 

or experimental. Machine engraving. — BROOKER & RUSSELL, 
Waltham Cross. £020 


q\ LECTRICAL Engineer, small capital, seeks Partnership in 
well established business; must be open to the closest 
investigation. — 9145, ELECTRICAL HkviEW, 4, Ludgate Hill, 
London. 9145 


MAGUIRE & BAUCUS 


Sole European Agents American Vitrified Conduit Co., 5, Warwick Court, Holborn, _ P. 


IMPORTANT PLANTÉ PROCESS, 


PROTECTED BY PATENTS IN MOST COUNTRIES. 


Formation within 24 Hours. Use of deleterious substances avoided; 
| consequently almost unlimited life of electrodes. 
Unexampled cheapness of production. 


FOREIGN RIGHTS FOR SALE. 
ACCUMULATOREN-WERKE F. SCHULZ, WITTEN-ON-RUIE, 


i THOROUGHLY VITRIFIED CLAY CONE 


At present, Goods delivered British Ports in 80 Days or less from date of оа. | 
SINGLE & MULTIPLE DUCTS. COMPLETE SYSTEM of UNDERGROUND CONSTRUCTION. SINGLE DUCTS & METHODS of LAYING 1 


CONTRACTORS FOR COMPLETE INSTALLATIONS OF - 
UNDERGROUND ELECTRIC CONDUITS. 


NOTE.—Messrs. MAGUIRE & BAUCUS beg to state that they have secured the sif 
Mr. JAS. F. CUMMINGS, Consulting Engineer and Special Underground Conduit Exper 
| who has installed over 100,000,000 duct feet of conduit material. 
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Y ENTLEMAN with practical knowledge of ı ы 
electrical engineering, also switchboard | UE pee 
Partnership with a practical man or firm, a thorough sound za 
facturing old-established business essential, one that will stand th 
strictest investigation.—Apply, 9008, ELECTRICAL Revir , 4, Led, 
gate Hill, London. 


JJ ee EC, A 
ARTNERSHIP.—A rapidly progressing firm of electzisal ap | 
paratas manufacturera with good patented specialities, wall 
established, are desirous of extending their works and stock, а | 
are propared to assume an active partner who can invest o 
introduce from £3,000 to £5,000.—Reply to Messrs. Baasy in 
MACDONALD, Solicitors, Dacre House, Arundel Street, V. C. as 


USHING Business Man, thorough technical and commer! 
experience, accustomed to travel England and Continent, 
good linguist, desires communication with firm owning first rate 
specialities; would acquire monetary interest.—Address, 915, [ 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. ap 


T° Central Station Engineers.—The most satisfactory scce- 
sories for connection to your supply are the Stellite Electrica! 
Accessories, as advertised in this paper. Send for list to th 
British Evectric Works Company, Lrp., Stellite Works, Chest 
Road, Aston, Birmingham. ча 


i 


i 


A Remedy for Priming. 


It may be impossible to 
avoid '' priming" and other 
causes leading to the pre- ||, 
sence of water in the steam ||: 
main, but 


Brooke" Steam Separator || 
or Dryer 


is a perfect safeguard 
against such water reach- 
ing the engine cylinder. 
Hundreds at work on dif- 
cult daties. 


A Separator which 
really separates. 


Not a mere collector or baffle. 
Send for full description. 


Holden 2 Brooke, Ld., Sirlus Works, Manchester, 
London Office : —110, Cannon St., E.C. 9 
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Н. M. SALMONY & CO, Lr» 


118—120, CHARING CROSS ROAD, LONDON, W.C. 


f Telegraphic Address :—‘‘SALMONY, LONDON.” Telephone Ne. 5479, Gerrard. 


 PITKIN'S 
HOLDEN PATENT HOT-WIRE 
RECORDING AMMETERS AND 


VOLTMETERS, 


Simplloity, Accurate for 
High Resistance, Direot or 
Low First Cost. Alternating Currents. 


Easily Re-wound if Damaged. Compensated for Temperature, 


IN USE AT 200 CENTRAL STATIONS. 
Write for Particulars. 


56, RED LION ST., CLERKENWELL. 
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Electric motors 


P 


CONTINUOUS CURRENT, 
NEWEST DESIGN, 


LATEST IMPROVEMENTS. 
All Sizes up to 15 H.P. in Stod 


ELECTROMOTORS LIMITED, 


WANCHESTER. 


| 


d | 
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\ SELIG, SONNENTHAL & CO. 


N 


THE “VICTORIA” SCREW-MAKING MACHINE 


WITH SELF-ACTING FEED FOR WIRE. 


Р, . ˙ A а ы 


For the production of 


LARGE STOCK OF 


Sorews, Terminale, and — ШТ ПТ ЇЇ ТТ mes — ' | : — 
similar small articies In = иш rows ит High Grade, 
агре quantities irom the T | | 1! 
me, 

vendi without removing the | 
work from the ohuck, And Labour-Saving 
stopping the machine, 

MACHINE TOOLS. 


= er changing the tools 


85, Queen Victoria Street, and Lambeth Hill, LONDON, Е.С. .- 


THE "KOKER" STOKER 


com BINED WITE 


THE “MELDRUM” FURNACE. 


MELDRUM? and CLAYTON’S PATENTS. 


| ‘Results ef Tests on a Lancashiro Beiler 27 f. L7 ft. ВИ, 


TWO FLUES 3 ft. dia. 
ECONOMISER NOT USED DURING TESTS. 


Duration of each test, 8 hqurs’ continuous running. Heating surface of boiler, 846°5 sq. ft. Total grate area 30 sq. ft. 


| Average 2 Tees. Average 3 Tests. 


Kind of coal used (Yorkshire) sia, vay. ‘eeu NX. eos Nuts at 7/10 i Slack at 6/9 
Total water evaporated per hour in ibs. " i 8000 Ibs. 8208 Ibs. 
Water evaporated per sq. ft. of heating surface per hour 9:4 „ 9°69 „ 
js d „ Ib. of coal as fired NS 9:47 ,, 9°22 „ 
„ Ib. (from and at 212° F.) as fired . 1088S Ibs. 10°61 lbs. 
Temperature of feed water entering boiler  ... " 102° F. 99° F 
Steam pressure in Боер (mean) . ... 61 ibs. 62 ibs. 

- Welght of coal burnt per hour Sai is vos a 850 " 889:5 ,, 
Coal burnt pe» square foot of grate per hour .. "S . 28&'4 „ 20'6 ,, 
Percentage of heat transferred to water In bolle» ... ... | 69:7 * 72:74 % 
Percentage of CO, In flue gases . 2 % 24 % 


Abeelutely no smeka was made during the whele of the Teste. 


MELDRUM Bros., Atlantic Works, Manchester 
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CROMPTON & Co., Lt: 


Glectrical Engineers. 


oSED 170% 


CONTINUOUS 
CURRENT. j 
SELF-OILING BEARINGS. _ E 


CARBON BRUSE T ES. 
DRUM- WOUND ARMATURES. | 


CAST STEEL MAGNE 278 


Advantages : £ . gine N laa | 
They will run ү, С High Efficiency. 
without attention Cheap. 

Brush ар First-Class 
Readily Inspected Workmanship 


and Adjusted. and Materials 


Write poa Price List. 


9994-99 49-9944-9099-9-9-9- 


Head Office : | Works: 


Mansion House Buildings, LONDON, E.G. — Chelmsford, ESSEX. 


Electrical Measuring instruments. 


ELECTROMAGNETIC —Gravity Control. 

For Continuous and Alternating Current, 
ELECTROSTATIC. For High Potential Circuits. 
MOVING COIL.—Dead Beat. For Continuous Current only. 


POTENTIOMETERS. GALVANOMETERS, ETC. 
Catalogues Free. Liberal Discounts fo the Trade. | - 


Ере " 


t m 


y 
r 


( EEC 


J. P. HALL & CO., 


MAKERS OLDH AM. 
| DYNAMOS ~- MOTORS ENCLOSED 


Of All Types. | ОРЕМ 


=ч 


Fig. 174. 


a 


SHUNT WOUND FOUR-POLE ENCLOSED MOTORS, 5 TO 100 В.Н.Р. 


Ы — ——————————————————— — 


|| DEUTSCHE KABELWERKE, 


BERLIN-RUMMELSBURG. 


" | . Vulcanised India-Rubber Wires. 
Silk and Cotton Covered Wires. 
4l Flexible Cords. 


Representative: POLLAND & CO., Newcastle-on-Tyne. 


` 


E'S LATEST PATENT SEAMLESS OIL CAN 


AYE s. Thumb Button & Patent Seamless Spout. 


AMT 


— — 
IN COPPER OR BRASS, ашы Gar Se ШШ 
For Electrical Purposes. A è — 
! Contractors to H. M. NAVY, War riment, Home Office, aa E 


and Indian State Railways. OLE MAKERS— 


JOSH. KAYE & SONS, LTD., Lock Works, LEEDS, X 


and ӨЗ, High Holborn, 10. ON, W. o. 


Established 1827. Telegraphic Address: Unsworth, Derby." 


G. B. UNSWORTH & SONS, Ltd., — тине 


Manufacturers of Electrical Wires of every description for Electrical Instruments, Dynamos, Machines, Telephones, and Electric Bells. 
" INSULATED LINE WIRES AND CABLES. 
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J. H. TUCKER & CO 


MANUFACTURERS OF ELECTRICAL ACCESSORIES, , 


S REEL EUER Oozells Street, BIRMINGHAM. Glasgow Deptt 
NEW OXFORD STREET, W.C. Telegrams :—“ SWITCHES, BIRMINGHAM.” " T 


MAIN SWITCHES 


ШИШИ ау "ПИТ TH nmm mt 
И ЕУ DTTO 
ү N 


e 


No. 1148—1153. 


SIDE HANDLE. 


Without Fuses. With Fuses. FRONT HANDLE. 


Patt. Patt. | " Without Fuses. "i | 
1148 ... 20 Amps | 1160 ... 20 Amps. = 
ү ЖЫ us ИП м M. s Nia] ee HE IE na T 12 Amps. 
1100 sss S0 i HE a G4 э uz AT "c „ 
I WH z 1163 ... 100 
HEX ccc “THD -a 1164 ... 150 „ 
1153 ... 200 „ 8055... 200 , 

| No. 1142. 

GARDNER 


OIL AND GAS ENGINES 


From 4 B. H. P. to 20 B. H. P. 


OIL ENGINES, GAS ENGINES, PETROLEUM SPIRIT (BENZOLIE 
ENGINES. DYNAMOS COMBINATIONS OF ENGINES 
AND DYNAMOS. 


^ GARDNER & SONS, tta tom ann 


Telephone No. 48, Eocr xs. Telegrams: “ч THEOREM, PATRICROFT." 


London: NORRIS & HENTY, 36, Upper Thames Street u^ 


Telegrams: ч Мовиоривти, Lowpor." 


Y 
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27, Warren Street. Panis: Madame Ton J. Воттвле, Librairie Etrangége, 28, Ruo dela Banque. BERLIN: A. ASHER 
AND Oo., 18, Unter den Linden. 


Telegraphic Address: “ Ageekay, London." А В C Code. Telephone No. 988 Holborn. 


OHNSON & PHILLIPS 


- 


The leading firm for 


AKU LAMPS, 


J 


JE 
with 20 years’ experience. 
Every Lamp thoroughly 
tested before leaving the 
7 Works. 


The greatest care exer- 
cised in the finish of every 
part. 


1109 


; | . VICTORIA WORKS, OLD CHARLTON, KENT. 
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DOVETAIL BRUSHES, 


SOAR’S PATENT. 
NOT SEWN. 


LEEDS CORPORATION, NORWIOH TRAMWAYS, 


DUBLIN UNITED TRAMWAY CO. Ltd, HALIFAX CORPORATION BITENSION, — 
HALIFAX CORPORATION, ». BRISTOL TRAMWAYB epe 
BLAOKPOOL & FLEETWOOD T. OO. ‘DUDLEY TRAMWAYS, MANEAT 
COVENTRY TRAMWAYB, MIDDLESBORO', STOCKTON AND oU 
оттү а SOUTH LONDON By. OO. THORNABY SYSTEM, 


(hey Көөр a large stook beth of TROLLEY WIRE and BONDE always ready й 
E FFF d 
9 (*144) te No. 22 (028) S.W.8., е еН | 


58 ВАСК & MANSON, 36, N. Ne ley 


< 


тавё Baa ere һай 3 - С 


ay 
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BLACKLEY, MANCHESTER. 


| udi Telephone No, 2,361. Telegraphic Address :—" Oommorrys, BLACKELANY." 


P 7 
оғо 
. 


IEW oF WORK. 


—| F WIGGQINS а SONS, -E LONDON. 


E MICK MEROCHAMTS, тарле Ho. 1248 domes] 
". .. Manufacturers of MICA GOODS for ELHOTRICAL and ALL purposes. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT, 6108 


a | 


| FREDERICK SMITH & С° WIRE MANUFACTURERS, L™ 


| 
| i Oaledonia Works, HALIFAX; Anaconda Works, SALFORD, MANCHESTER. | 
d Contractors to H.M. Gowernment and Railway Companies. 


ялый чытый Litt Litt чатыр яңы ^ 


Patent Galv Telegraph Wire (100-lb. Coils) to all Specifications. 


COPPER WIRE (53:55 


| HARD DRAWN Н.С. COPPER LINE WIRE. | DYNAMO STRIP, all sections. 
. SPECIAL TINNED H.C. COPPER WIRE. SILICIUM BRONZE WIRE (Weiller's Patent, under license.) 


|| M. 


(О, ELECTRIC FANS| NIU te: uns 


AND MOTORS COMBINED. 4. AD Satisty all 
Expert Advice as to Application Free. NS : Requirements. 


BLACKMA 8 — со. 


63, FORE STREET, LONDON, E.C., and Branches. 


_ W. M. FOXCROFT & 00. 
Telegraph and Telephone Case Manufacturers, 


36, PERCIVAL STREET, CLERKENWELL, 
: LONDON, E.C. 


hin 


r 


GOOD WORK AT BOTTOM PRICES. 


» | Every Deseription ef Cabinet Werk fer 
646 T Eleetrie Light Engineers. 

1 Leek and Block, Single Needle, Bell, Sounder, Perforator, 
| Photemeter, Telephone Cases, peri Boxes, &e., po London, S. W. 
34V у 7- y | ие, , * 
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W. T. HENLEYS TELEGRAPH WORKS GO. 


LIMITED, 
27. MARTIN’S LANE, CANNON STREET, LONDON, E.C. 
Telephone: 5,781, Bank. Telegrams: “HENLEYS WORKS, LONDON.” — 
NEWCASTLE-ON-TYNE :—30, Mosley Street. . MELBOURNE e Buildings. 


GLASGOW :—45, Queen Street. | MANCHESTER :—2, Carr Street, Blackfriars. 
i $ 


` 


Laping the First Undorgronnd Cables in MELBOURNE, н. 


~ 


HENLEYS GABLES 


WITH VULCANISED INDIA-RUBBER, JUTE OR PAPER 
INSULATION. 


N orrs: NORTE WOOLĽLWICEL- 


— ime 28, 1900.) TIE ELECTRICAL REVIEW. : 
IE ыле эмеле е еше —+—н—————————_—_—е——_—___——-—-——+————є—е———————————— 


As regards economy is the best type 
. of pump. 


It is single cylinder and vertical. 
It prm fewer n spaces ас 
ТНЕ WEIR FEED PUMP. type, and i does uot T its 
: stroke. 


Takes up little floor space, and re- 
quires no expensive foundations. 


It is the ideal pump for an up-to- 
date electric light station. 


It is not only well designed, but it is 
well made and finished. 


It is a Specialty built in a modern 


ip e Balen be Pole | G * & J a W El R 9 LT D ay | 


feeding. 
Its parts are all to gauge, on the CATHCART, 
| interchangeable system. | 
It is made in standard sizes, and сап GLASGOW. 


be delivered immediately. 


Telegrams: “‘Giweir, Glasgow," and 
* Hydrokineter, London. 


Telegrams: “ BLEOTRIO LONDOB." TELEPHONE No. 108. 


THE LONDON ELECTRIC WIRE C0., In 


ANCHOR WORKS, PLAYHOUSE YARD, 
GOLDEN LANE, LONDON, E.C. 


MANUFACTURERS OF 
SILK COVERED WIRES; Copper, Pistinoid, German Silver, &o., for 


Electrical Instruments, Electric Bells, ke. 


COTTON © COVERED WIRES, STRIPS & CABLES 


CABLES OF LIGHT, MEDIUM AND HIGH 
INSULATION tor вось Lighting, Telegraphs and Telephones. 


FLEXI BLE CORDS of all descriptions for Incandescent Lamps, &o. 
DYNAMO BRUSH ES; ©“ Ordinary type, " ''fparkless," and “ Self- 


Lubricating.” 


PLATINOID omer HIGH RESISTANCE WIRES. 
FUSIBLE WIRES FOR CUT-OUTS. 


Jointing Materials; Varnishes and Sundry Appliances. 
Contractors to I.I. Government and the leading Electric Light and Telephone Companies. Prise Lists on Application. 
Agents for the Australian Colemies:— LAWRENCE а HANSON, 3, Wynyard Street, Sydney, and 167, 0men St, Мерим. 
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THE 


BRITISH INSULATED W 


CO., Ltd., 


PRESCOT, Canca Ai 


—'15 sq. in. Thre Core Armoured, 


ELECTRICAL GABLE MAI 


Gontractors for all didi outside the 1 
Station or Power House, 


INCLUDING 


Cables. Junction Box 
Street Work. Section Pillars. 
Tramway Equipment. Arc Lamps. $ E E. 


PATENT HOUSE WIRE vem 


EMPLOYING _ 


TWIN CONDUCTORS LEAD COVER 


8 Amp. Cable Tested 2500 Volts. 


— Рур 


Switch on Y фе 
Digitized “хт 


— — 
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 LUNDELL" MOTORS «ь FOR ALL PURPOSES. 


London Manohester— 


B 17, 5080 SQUARE, Y. EXAMINER BUILDINGS, STRUTT ST. 


Lundell Ceiling Fan Motor. 


HOLMES 


PATENTEES — 


and 


MANUFACTURERS, 


PORTLAND ROAD 


Printing Machine driven direct by 
v Lundell 6-pole Motor, 


«4. 
e "tert on 


. Glasgow— 


19, WATERLOO STREET. 


Guillotine Paper Gutter, driven direct by 
pole Lundell Notes. 


Yorkshire- 
Mr. WILSON WOODHEAD, 
Royal Exchange, 
LEEDS. 


Lundell Two-pole Enclosed Motor. Lundell Two-pole Enclosed Motor. 
Doors covering commutator open. Doors oov commutator closed. 


FOR ALL RICHARD JOHNSON, CLAI CLAPHAM à а MORRIS, là., 


TTN === DYNAMO BRUSHES, 


raey. 
; Quotations will be 
Telegrams :—" Оплот, London.“ found favourable. 


TULLY & STRAKER, 
16, WATER LANE, GREAT TOWER STREET, E.C. 


COSSOR, 
„лоны мок Maker, | MANUFAOTURED IN 
кыы London, Lt COPPER а “J.0.M.” SPECIAL ALLOY. 


ray Tubes, Vacuum Tubes, 
Induct nand Tesla Coils, Mer. 


cury Pum 
Dal La. Lampe a Speciality. 


* WEAVERS, WIRE WORKERS, 
| BRASS FOUNDERS, BRAGS FINISHERS. 


LINDSAY BURNET & CO., 


GOVAN. GLASGOW. 


DRY-BACK BOILERS, 


NOTED for High Efficiency, and for Economy in Up-keep. 


1. BURNET & 00. have mado a spoolalty of these Bollors for 
16 years, and offer them for pressures up to 250 lbs. 
BERE as square inch. 


' FEED- HEATERS. The “ Century " T'ype. 
SUPER. * Watkinson's Patent. 


Telegrams :—" BURNET, GLASGOW." INQUIRIES ANO CORRESPONDENCE SOLICITED. 8058 
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CRYSELCO LAMPS 


ARE SUPPLIED TO 


Ill Departments of Y. M. Government, 


AND THE 


LEADING ELECTRICAL CONTRACTORS. 
CRYSELCO б Efficiency 
W both in Life and 
With Flashed Filaments, Current 
| — all Guaranteed. | 


Authorities 
to be the most Lasting and 
Efficient. 


en m opc 


PLATINUM SUPPORTS 


ALL VOLTAGES 


LARGE STOOK. 


c af 


Ж 


NO EXPENSE SPARED TO PRODUCE 
A PERFECT LAMP. 


MADE AT THE KEMPSTON WORKS, BEDFORD, BY BRITISH LABOUR 


. ILLUSTRATED CATALOGUE FREE. 


The Crystal Electric Lamp & Rose & Bird, Ltd, 
KEMPSTON WORKS, BEDFORD. 


These Lamps are stocked by the SUN ELECTRICAL CO., Ltd, 
118—120, Charing Cross Road, London, and by all leading 
Electricians. 


[^ 
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| The Universal Electrical Manufacturing Company. 


Offices and Showrooms : 


Sheepscar Grove, LEEDS. 


ALWAYS ‚ОМ SHOW 
READY FOR DELIVERY. 
MOTORS (Enclosed). 


'5-H.P., 110 v., 1750 reva. 
4-H P., 110 v., 1700 
1-H.P., 110 v., 1700 


DYNAMOS. 
110 v., 100 amps., 1200 revs. 


ПО v., 75 „ 1200 
110 v., 50 , 1400 „ 


75 RAULIK, 


prem - wus. 217 & 218, Upper Thames Street, 
| йа ( ue Agent and пері fer KOERTING & MATHIESEN, Leutzsch. 


К У 
! * 
1000 —— ° 
| | | 0 D. 
[" ; by 
ШҮҮ O — 262 


: Ei GREAT REDUCTION IN PRICES. 


24-H.P., 240 v., 1500 


1-H.P., 240 v., 1600 revs. 
4-H.P., 240 v., 1350 | 


Telegra з 
“BRAULIK, 
LOBDOR." 


ASK FOR LATEST PRICES. 


Also Open Arc Continuous and Alternating Current 
Lamps, Double Carbon Lamps. 


Ss 4. Z.“ Continuous Current 3 in Series 110—115 Volts, also 6 in Series 
| | by 220—230 Volts. 


SALES OF ARC LAMPS EXCEED 100,000. 


LARGE STOCK KEPT IN LONDON. 


h. THE BEST HOUSE IN THE TRADE FOR ALL ELECTRICAL SUPPLIES. 


A handsome and well.finished 
Cover, suitable for inside or 
outside use, in connection 


sido uso, in connection LARGE AND FULLY ILLUSTRATED PRICE LISTS, FREE TO THE TRADE ON APPLICATION. 


“NEW LAMPS FOR OLD.” 


SAVE 25 PER CENT. BY USING 
THE RENEWABLE ELECTRIC LAMPS 


WRITE FOR FULL PARTICULARS. 


ARPIN PAS 


ORDERS AND ALL CORRESPONDENCE TO BE ADDRESSED TO 


The RENEWABLE ELECTRIC LAMP Co., Ltd., 


BRUNSWICK PLACE, CITY ROAD, LONDON, N. 


z | RAR ELECTRICAL REVIEW 


Tramways and Light Railways Exhibition 


ROYAL AGRICULTURAL HALL, ISLINGTON, N. 


SEE STAND 52. 


WITTING BROS., LIMITED, 


Electric Power and Traction Engineers, 
‘‘WITTING, LONDON." 


Telephone No. 5795, Bank. | 49, CANNON STREET, LONDON, E.C. 


а d. 0. . AROREWS @ D M. тае 


Everybody London. 
FULHAM ELECTRIC WORKS, PUTNEY BRIDGE STATION, FULHAM, LONDON, S.W. 


1802 R. 1802. 1809 SR. 


J. D. F. ANDREWS: PATENTS. 


THE “CLIMAX” 
ENCLOSED АРС LAMP 


Has absolutely no Mechanism. Nothing so Simple, Steady, Rollable and Cheap. 
Single Parallel on 100 volts, 2 In series on 200 volts. "и 


| 


— .—. — 
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PHONO-E LEC TRIG. 


"IT'S TOUGH.’ 
The BEST TROLLEY WIRE. 
The BEST WIRE for TELEGRAPH and TELEPHONE purposes. 
40 Per Cent. Stronger than Hard-Drawn Copper. 
Elastic Limit 40 Per Cent. Greater than Hard-Drawn Copper. 
Try it where Hard-Drawn Copper Wire is continually breaking. 


BRIDGEPORT BRASS COMPANY. 
MAGUIRE & BAUCUS, Sole European Agents, 4 & 5, Warwick Court, High Holborn, Londen. = 


COMPANY | 


SUPPLY 


VYULCANISED RUBBER 
| WIRES & CABLES. 


FIBROUS LEAD-COVERED HOUSE WIRES AND CABLES. 
FLEXIBLE LEADS AND BELL WIRES. 


LARGE QUANTITIES KEPT IN STOCK FOR 


Im mediate Deliwery. 


PRICE LIST ON APPLICATION. 


| — е у н и" | 
City Office : Works :— 


171, QUEEN VICTORIA STREET, E.C. N. WOOLWICH, E. 


LUNA ELECTRIC WORKS, 
HARPURHEY, MANCHESTER. 


FITTINGS. 


WESTERN ELECTRIC 


x THE ELECTRICAL REVIEW. | EE 
Telephone n. . | v" ll 
A. WAN DAM as | 


E " i. 
89, VICTORIA STREET, LONDON, SW. жа 


HIGH VOLTAGE SPECIALITIES, 


SEE OUR NEW CONCENTRIC WALL Kam 


} 


— 


DICK, KERR 


TRAMWAY ENGINEERS AND CONTRACTCRS. 


Зенер Agents fer 


HEAD OFFICE : 
10, CANNON STREET, Ao 
LONDON, E.C. " 
— MÀ ENGLISH ELECTRIC | 
BRANCH OFFICES : VCC 
78, King Street, - MANUFACTURING 
- MANCHESTER. — s 
43, Hope Street, ‘COMPANY, LTD. 
GLASGOW. | PRESTON, LANGS. - || 
94, Geerge Street, i 
EDINBURGH. "T ИИ 
"WORKS : . The Largest and most | 
KILMARNOCK, | Plant for the Manufacture б 
= SCOTLAND. ——— 5 


RBVBRSBD {STAIRWAY TYPB TOP SBAT CAR. 


ADVANTAGES : 


19 Per Cent. Increase in Carrying Capacity. 
Complete Protection of Passengers Ascending and Mi T um 
Protection of Driver from weather. um 


Codes: Al. ABC. 


Telegrams: “‘DICKBR LONDON." 


CHANGE 


In consequence of the growth of our ied 70 i ich J рг 
rendered our old premises at 101, St. Martin's Lane que 
insufficient, we have Removed the whole of our Manuf ас- 
turing to New Premises, and all our Corresp ой fh 5 m 


‘Nar, 


Goods should be sent to us to that address. B | м 
ELLIOTT BROS., Contury Works, is, Lewis 


Telegrama г ONM, LONDON. '' Telephone Ne. зта, . 


\ 


“= 


NU 
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E. GOOSSENS, POPE & CO., 


MANUFACTURERS No Plaster used 

OF ALL KINDS OF in Caps 

ELECTRIC (POPE'S PATENT). 
ein DESCENT Large and 
LAMPS. Assorted Stooks 
nA Kept. 
LONDON: ES 

LIVERPOOL: 


Guildhall Chambers 
Basipghall Street. 
‘Pelephone: 700 L. Wal. 


Telegrams. - 
* Duramentam, London, 


7, South Castle Street. 


Telegrams: 
Filament, Liverpocl 


200 Yolt, 5, 8, and 16 Candle-power (Full Size). 


MAKERS OF b u han sun s, Doad-Beat Ammeters E 3 О 10150 amps. 


i Equality 
Gravity Ammeters £116. te 120 amps. ” > Dead-Beat Voltmeters E 3 З te 80 Volts. 
Gravity Veltmeters &2 О te 180 velts. y > 8 in. and 8 in. Diale are Steek Sizes, 


_ THE CHEAPEST AND BEST FINISHED Permanent Magnet instruments. 


INSTRUMENT ON THE MARKET. T Ayrton & Perry (Old Type) Ditto. 
| Cardew Voltmeters. 


Pocket Voltmeters. 
Cell Testing Sets. 
Galvanometers, &c., &c. 


SEND FOR PRICE LISTS OF THE SOLE MAKERS. | 8 | LIBERAL DISCOUNT TO THE TRADE. 
(OONTRAOTORS TO HER wu Г MAJESTY'S GOVERNMENT). 


= FOXCROFT & DUNCAN = 


(20 YEARS WITH THE LATE DALSTON FIRM OF PATERSON & OOOPER), 
Queen's Road, DALSTON, N. E. 


RAW HIDE GEARS. 


 NOISELESS. 


Send for Price List. 


EQUAL IN STRENGTH TO METAL. 


No Breaking of Cogs. 
Small run 
No Noise. 


aura eser 


COMPLETE GEAR. FINISHED BLANK. 


GEORGE ANGUS & Co., Ltd., Newcastle-on-Tyne, 


And at LONDON, LIVERPOOL, MARCHESTES, ра. апа CARDIFF. 


282 — 
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BRONZE Wir ЕС 


OVERHEAD TELEPHONE & HONE & TELEGRAPH ge 


PHOSPHOR ЭВ BRONZE, BRASS, 


GUN METAL 
CASTINGS, 


Bronze Wire, Rods, sheets, 
Tubes, &c.; Bearings, Bushes, 
and other wearing parts of Machinery. 
White Anti-Friction 
Metals of all kinds. 


of high tensile strength ani 
conductivity. 

Copper, Tin, German- Silver, and 

Brass Wire, Compo and Gu 


A CHEAP ANTI-FRICTION METAL EQUAL TO 
MAGNOLIA AND ATLAS METAL. 


The PHOSPHOR BRONZE CO., Ld. , Sumner St, Southwark, LONDON, SE. 


REID BROTHERS, 


Electrical and Telegraph Engineers and Contractors, 


MAINS for TOWN LIGHTING, 


POWER, TRACTION, &c., нок Ойон». 


OOMPLETE INSTALLATIONS let. 


PNEUMATIC TUBES 
| FOR TRANSMISSION OF PAPERS, &c. 12, WHARF ROAD, 
Telegrams :—" SUPRA. LONDON. _LONDON. N. s 


HIGH-CLASS ANTI-CORROSIVE 


LUBRICATING OILS. 


FOR CYLINDERS, HEAVY BEARINGS, АЙП MAGINNERY OF ALL KINDS. - 
CANNOT CORRODE, “GUN” OR “CLOG.” 


CYLINDER OIL, | GAS-ENGINE OLL, 
DYNAMO OIL, 


1 AND .FOONOMIOAL. i 


ENCELBERT & CO. 4 munem n 


~~ d. 
"e MX 
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MANCHESTER, 


ELECTRIC E iN 
CYCLE LAMPS. O. 


— GENUINE —— 


ED 


The ** Electra 7" Lantern, as illustrated, has jewelled side- 
lights, parabolic reflector, lamp bracket, switch and flexible 
wire. Complete with high efficiency small current lamp, price, 
retail, 705. 9d. 

For particulars of cheaper lanterns, and Complete Cycle Lamp 
Sets, send for illustrated list of Рос ket Accumulators, Electric 
Jewellery, Lanterns, Small Motors and Dynamos, Coils, &c., &c. 


5 MOSSES & MITCHELL 


ARCHIBALD J. WRIGHT, 68.69.70 K 71 
ISLINGTON ELECTRICAL WORKS, CHISWELL S* LONDONEC. 


318, Upper Street, London, ЇЧ. 
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Potter, F. з & Co. o 2 
Price, Sons & . 

Prism Globe 8 ieate, Lid. 82 
Ene pot Co., » 


Ramsden; Camm & Co., Ltd. .. 81 
Bamsomes, Sims’ & Jefferies, 


Sup: 4 

Reid Bros. . 14 
Renewable Electric Lamp Co., 
Ltd. ee 9 
Rentell 8S., & Co., Ltd. ee Ф © 83 
Ri Wm ee oe 18 


binson, Ltd. ay 
Willcox, W. H., & Со. . са 
Witting Bros, L Id. 1 
Wood, ell & Co. ee . 
Worthin bas n Eng. Oo. 19 
Wright, (4 wees ee od 
Yost Typewriter Oo., Lt 
Zurich Inoandescenoe Lamp Co. 
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CLASSIFIED INDEX OF ADVERTISEMENTS. 


Thenames of Advertisers whose announcements are ordered for a series, are entered under any one Heading in this Index free of Charge, 
but if repeated under other headings, Gal. per week is charged for each additional entry. 


Alternators. 


Rrush Electrica! Engineering Co. 
Johnson & Phillips. 


Asbestos. 


Cresswell's Asbestos Co. 
United Asbestos Co. 


Auctioneers & Valuers 
(Mechanical). 
Wheatley Kirk, Price & Co. 


Batteries (Primary). 
Edison & Swan U.E.L. Co. 
General Electric Co. 
India-Rubber Co. 

Johnson & аре, 
Telegraph Manufacturing Со. 
Veritys, Ltd. 


Batteries (Storage). 
Ashmore, Benson, Pease & Co. 
J. W. Barnard. 

Chloride Electrical Storage Syndicate. 
Drake & Gorham. 

Edison & Swan U.E.L. Co. 

-Electrical Power Storage Co. 

Hart Accumulator Co. 

Marquand Accumulator Со. 

Niblett, Sutherland & Marcuson. 
Tudor Accumulator Co, 

A. J. Wright. ‘ 


Battery Jars & Porous Cells. 
Doulton & Co. 
J. Stiff & Bons 
Price, Bons & Oo. 


Bells. 


Edison & 8wan U.E.L. Co. 
General Electric Co. 
Veritys, Ltd. 

Wehr Sohn. 


Belting. 
Hendry, J. "ng 
Webb & Son. 


Boiler Covoring. 
Lonsdales. · 


Boiler Mountings & Valves. 


R. W. Blackwell & Co. 
Hopkinson & Co. 


. Bollers. 
В.В. Rowland & Co. 
Lindsay Burnet & Co. 


Books. 
Rentell & Со. 


' Cabinet Work, ёс. 


Brown & Co. 

E. H. Cripps. 
W. M. Foxcroft & Co. 
W. Middlemiss. 


Carbons. 


R. W. Blackwell & Co. 

Brush Electrica] Engineering Co. 
Edison & 8wan U.E.L. Co. 

The Electrical Co. 

General Electric Co. 

Johnson & Phillips. 

Verity, Ltd. 


Castings. 
8 Bronze Co. 
G. Wailes & Co. 


Chemicals. 
G. Boor & Co. 


Circuit Breakers (Automatic). 
Ward Leonard Electric Co. 


Clutches. 
Cowlishaw, Valkere & Co. 


Condensing Apparatus 
Belliss & Morcom. Ltd. 
В. W. Blackwell & Co. 
ы мнау март gineering Со 
someter in eer р 
Worthington Pumping Engine Co. 


Crucibles, Plumbago. 
Doulton & Co. 


Bynamos. 


British Schuckert Electric Co. 
British Thomson-Houston Co. 


Clayton Engineering, &c., Co. 
Crompton & Co. 

Crypto Co., 

Edison & Swan UE. L. Co. 
The Electrical Co. 
Elec:romoters Ltd. 

Fowler & Co. 

General Electric Co. 
Greenwood & Batley. 

Haigh & Co. 

J. Р. Hall & Co. 

Wilson Hartnell. 

С. R. Heap. 

J. H. Holmes & Co. 

Johnson & Phillips. 

McClure & Whitfleld. | 
Newton Eleol. afines rto "Works. 
Bruce Peebles & 

О. Oppermann, 


Phosnix Dynamo Manufacturing Co. 
| Ernest Scott & Mountain. 
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Dynamos Continued. 


Alfred Sykes. 

J Turner & Sons. - 
Universa! Electrio Manufacturing Co. 
Veritys, Ltd. 

Walker & Hodgetts. 

White, Jacoby & Co. 


Dynamo Brushes. 


R. W. Blackwell & Co. 
;dison & Swan U. E L. Co. 

General Electric Co. 

Johneon, Clapham & Morris. 

W. Patterson. 

Potter & Co. 

Veritys, Ltd. 


Ebonite. 
Harburg India-Rubber Comb Со. 


E lectro-Magnets. 
Edison & Swan U.E.L. Co. 


Emery Wheels. 
Dick & Honeywood 


Engineers and Contractors 
(Electrical). 


Belliss & Moroom, Ltd. 

R. W. Blackwell & Co. 

British Thomson-Houston Co. 
British Schuckert Electric Co. 
British Westinghouse Electric Oo. 
Brush Electrical Engineering Со. 
Canning & Co. 

Callender’s Cable & Construction Со. 
Crompton & Co. 

Drake & Gorham. 

Electric Construction Co. 

The Electrical Co. 

Ferranti, Ltd. 

Foxcroft & Duncan. 
India-Rubber & Telegraph Works Co. 
International] Electric Co. 
Johnson & Phillips. 

Manlove, Alliott & Co. 

Reid Bros. 

Rosling & Appleby. 

Ernest Scott & Mountain. 
Telegraph Manufacturing Co. 

G. Wailes & Co. 

Western Electric Co. 

Witting Bros. 


Engine Fittings. 


W. Н. Bailey & Co. 
Korting Bros. 


Engines for Electric Light. 


Allen, W. H., Son & Co. 

Alley & Maclellan. 

Bel.iss & Morcom, Ltd. 

R. W. Blackwell & Co. 

Brush Electrica) Engineering Со. 
Browett, Lindley & Co. 

Gardner & Sons. 

Lawton & Parker. 

National Gas Engine. 

F. Nell. 

Ransomes, Sims & Jefferies. 
Ernest Scott & Mountain, Ltd. 
Schmidt Stationary Engine Co., Ltd. 
Willans & Robinson. 


Engines (Pumping). 
Belliss & Morcom, Ltd. 
R. W. Blackwell & Co. 
Drysdale & Co. 
Ernest 8cott & Mountain, Ltd. 
Worthington Pumping Engine Co. 


Feed Pumps. 


R. W. Blackwell & Co. 

F. Nell. 

Ernest Scott & Mountain, Ltd. 
G. & J. Weir. 


Fibre. 


R. W. Blackwell & Co. 
Edison & Swan, U.E L. Co. 
Murses & Mitchell. 


Fire Insurance. 
Phoenix Office. 


Fittings (Electric Light). 


| Benham & Froud. 


British Electric Works. 
Dorman & Smith. 

Edison & 8wan U.E.L. Co. 
The Electrical Co. 
Evered & Co. 

Faraday & Son. 

General Electric Co. 
Heaton, Smith & Co. 

G. Jaeger. 

A. P. Lundberg. 
McGeoch, W., & Co., Ltd. 
Moon, Loughlin & Co, 
Perry & Co. 
H. M. Salmon 
Sun Electri 
Alfred Sykes. 
Tucker & Co. 
Vandam & Co. 
Veritys, Ltd. 


R. Jenkins. Forgings. 


Fuel Economisor. 


E. Green & Sen, Ltd. 
Sonmidt Stationary Engine Co. 


Furnaces & Draught Apparatus. 


Horsfall Destructor Co. 
Meldrum Bros 


& Co. 
Company. 


Gears. 


Angus, G., & Co. 

Broadbent, Evill & Co. 
Buffoline Patent Noiseless Gear Co. 
W. F. Dixon. 

В, Schrieber. 


Generators. 
Edison & Swan U.E.L. Co. 


8lass. 


Edison & 8wan U.E.L. Co. 
General Electrie Co. 
Prism Globe Syndicate. 
Veritys, Ltd, 


Hoists. : 


India-Rubber, G. P. & Tel. Works Co. 


Injectors. 
Green & Boulding, 


Institutions. 
Elec. Eng. Inst. Corres. Instruction. 


Instruments (Measuring). 


Aktien-Gesellschaft Strube. 
British Schuckert Electric Co. 
British Thomson-Houston Co. 
Bundschuh. 

Gordon Clark. 

Edison & Swan U.E.L. Co. 
Elliott Bros. a 
Evershed & Vignoles, Ltd. 
Foxcroft & Duncan. 

Johnson & Phillips. 

Nalder Bros. & Co. 

Nalder Bros. & Thompson, Ltd. 
J. Pitkin. 

James White. 


Insulators, &c. 


R. W. Blackwell & Co 
Doulton & Co. 

F dison & Swan U.E.L. бо. 
Georuder Adt. 

Johnson & Phillips. 

Maguire & Baucus. 

Price, Sons & Co. 

Stiff & Sons. 

Telegraph Manufacturing Co 
Veritys, Ltd. 


insurance. 
National Boiler & Genl. Ins. Co 


iron and Steel. 


_ Macfarlane & Co. 


Simplex Steel Conduit Co. 
Turner Bros. 


Ladders. 
Heathman & Co, 


Lamps (Arc). 


J. D. F. Andrews & Co. 

F. Borland. 

G. Braulik. 

British Schuckert Electric Co. 
British Thorason-Houston Co. 
Brockie-Pell Aro Lamp, Ltd. 
Brush Electrical Engineering Co. 
Crompton & Co. 

Davy Electrical Construction Co. 
Drake & Gorham. 

Kdieon & Swan U.E L. Co. 

The Electrical Co. 

Foxcroft & Dunoan. 

General Electric Co. 

Jobnson & Phillips. 

Moody Bros. 

D. Bruce Peebles & Co. | 
8:ewart Electrical 8ynd. (Euolos ed) 
Veritys, Ltd. 203 
Wilhelm & Co. 


Lamps (Incandescencs). 


G. Braulik. 

Berrenberg Electric Lamp Syndicate. 
British Thomson-Houston Co. 

Brush Electrical Engineering Оо. 
Cossor, A. 

Crystal Electric Lamp Co. 

Edison & Swan U.E L. Co. 

The Electrical Co. 

Fuller & Co. 

Gabriel & Angenault. 

General Electric Co. 

E. Goossens, Pope & Co. 

Mackeys’ Electrio Lamp Co. 

Hiram В. Maxim Eleotric Corporation. 
Improved Electric Glow Lamp Co. 
Renewable Electro Lamp Co., Ltd. 
Sunbeam Lamp Co. 

Veritye, Ltd. 

Zurich Incandescence Lamp Co. 


Lamp Beflectors. _ 
Edison & Swan U.E.L. Co. 


Lubricants. 


Engelbert & Oo. 
Stern Bros. 
W. H. Willoox & Co. 


Manufacturing Electricians. 


Berend & Co. 

Brash Riectrical E Co. 
Edison & Swan U.E.L. Oo. 

The Electrical Co. 

Fuller- Wenstrom E. M. Co. 


(Continued on page 17). 


Manufacturing Electriciens— 
Continued. 


Marble Slabs. 
M. & B. Moore. 


The Electrical Co. 
General Electric Co. 


Johnson & Phillips 
Schattner & Co. 


Veritys, Ltd. 
_ Mica. 
R. & В. Baxter. 
Edison & Swan U,E.L. Co. 
& Co. 


Meters. 
British Thomson-Houston Co. 
Brush Electrical eeriag Co. 
Edison & Swan U. Co. 
Electromotors Ltd. 
Th- Electrical Co. 
J. H. Holmes & Co. 
Johnson & Phillips. 
Langdon-Davies Motor Co. 
Lister Electric Light and Powet 

Manufacturing Co. 

D. Bruce Peebles & Co. 
Phonix Dynamo Manufactaring Co. 
Ernest Scott & Mountain, Lid. 


Alfred Bykes. 


Veritys, Ltd. 


Oil Cans and Filters. 
Rrown & Co. 
К vye & Sons. 
A. C. Wells & Co. 


Patent Адет. 
n. 
Plating. 


Piatinam. 
Derby & Co. 
Edison & Swan U.E.L. Co. 


Polos. 


R. W. Blackwell & Co. 
Johnson & Phillips (Wood and Iron}. 


Porcelain Appliances. 
Bullers, Ltd. 
Dorman & Smith. 
Edison & Swan U.E.L. Oo. 
General Electric Co. 
J. Stiff & Sons. 
Veritys, Ltd. 


Railway Signals. 
Baxby & Farmer. 


Rheostats. 
McGeoch, W., & Co., Ltd 
Stewart Elec. Synd., Ltd. 
Sturtevant E eering Co. 
Ward Leo: ard Electric Co. 


Skidmore & Bon. 
Screws. 
Davis & Ti 


mmins. 
Edi on & Swan U. E. L. Co. 
General Eleotric Oo. 
Lassah 


п 
„ Ross Courtney & Co. 


Veritys, Ltd. 


Searchlights. 
Brit sh Bchuckert Electric Co. 
Johnson & Phillips. 


. Stampings. 
Edl:on & Swan U. E. L. Co. 
R. Jenkins. 
Veri:ys, Ltd. 


Steam Pipes. 
Dore & Co. 
G. Wailes & Co. 

Steam Traps. 


& Co. 
& Co. 


Stoneware. 
Dou'ton & Co. 
J. Stiff & Bons. 


Switchboards. 


R. W. Blackwell & Co, . 
British Schuckert Electric Co. 


W. B. Hai 
Wood, Fe 


Cowans, Ltd. 
Edison & Swan U.E.L. Co. 
Foxoroft & Duncan. 
General Electric Co. 
Johnson & Гр. 

& „Lid. 


. MeGeoch, W., 


Veritys, Ltd. 
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Switches. i Ventilating. —— Mire (С Uncovered). 


Brush Electrical COSME Co. 


British Thomson- Houston Co. 


Belliss & Morcom, Ltd. 


McGeoch, W., & Co Brush Electrical Engi Blackman Ventilating Co. poids 
Mayes & Spikins. Edison & Swan U.E Sun Fan Co., Ltd Bonn Bono. 
Sturtevant Engineering Co. General Floctrie Go. Davis & Ti 
Waltham Engineering Co. 7 phason cae Vulcanite. Dennis & Co. 
tys, Ltd. Harburg I. R. Comb Co. Edison & Swan U. E. L. Co. 
Telephones. ae pa hös еше Electrical Co. 
; d spir 
Py rre id rcd egeo Con. & M. C. Gilbert Gilkes & Co. Smith & Son. Phosphor 8 A 
General Electric Со, 5. Сомад. Wire (Covered). Fons C0. 
Telephone Works, Ltd. A. Bteiger. F Wire re Covering Machinery. 
eritys, nno ros. 
Western Electric Co. ison & Swan U.E.L. Co on 4 P РЫ 
Bonnella & Son. The Electrical Co. Jhonson . 
. enburgh. stom 
РА Tools, ёс. Typewriters. gaper wisi мш Andrews, J. че Д Syst i 
. Milnes. ‚Т. ver Conduit and Tasulation "Wiring Co. 
Selig, Sonnenthal & Co. Hammond Typewriter Co. W. T. Henley's Telegraph Works Co. Mavor & Co 
The Yost Typewriter Co. Hirschman ё Со. Simplex Steel Conduit Оо, 
ohnson i 
Tramway Supplies. Vacuum Tubes. London Electric Wire Co волос 000 Casings, ас. 
R. W. Blackwell & Co. ire & Baucus. ft & Wightman. 
. A. Helens tle co TM 
elens e n ectric 
Bion " 95 оа EN Varnishes, &c. egraph Manufaoturing Co. J. F. & G. Harris. 
The Electrical Co. Edison & 8wan U.E.L. Co. G. B. oe & Sons. Veritys, Ltd. 
Elec. Rly. and Tram Carriage Works, Fred Crane Chemical Co. | Veritys, L Viger Bros. 


Miscellaneous Advertisements relating to Situations, Articles for Sale and Wanted, c., & c., appear on Sup. 16. 


TO MANUFACTURERS OF DYNAMOS, MOTORS, TRANSFORMERS, &c. 


STAMPINGS OF ALL DESORIPTIONS, | MAGNETS—Forged, Rolled, Cast or Stamped, 
| Finished, 


DISOS up to 
GO inches diam. or in the Rough. 
SLOTTED WORK SLABS & BARS 
a speciality. in 
oe Suitable Sections 
Koouracy of Stamping for Magnets, 
and 
- Cold Sawm to 
Resulta Guaranteed. lengths. 


ROLLED AND FORGED SHAFTING, EYEBOLTS, MICA, COMMUTATOR SEGMENTS, &s. 


88, BISHOPSGATE ST. WITHIN 
LONDON, B.C. . 


ROBERT JENKINS, "7, 


[СОЛИ 


Manufacturers of Copper and Bronze for all Purposes, 
FORGES, FOUNDRY, ROLLING & WIRE-DRAWING MILLS AT HAVRE, FRANCE 


pAiLY COPPER output: 100 Tons. 


Contractors to most of the European and Colonial Governments and Railway Companies, and to the 
Principal English and Continental Cable and Insulated Wire Manufacturers. 


SPECIALITY:—TROLLEY WIRE AND RAIL BONDS, 


ELECTRICAL AND MECHANICAL PROPERTIES TO ALL SPECIFICATIONS. 


IMPORTANT. 1 
Service between France апа England 
ensures prompt deliveries. 


Sole Agency and Depót for United Kingdom and Colonies: 


FERNAND ESPIR, 


8, EAST INDIA AVENUE, LONDON, E.. 
Telephone No. 1600, Avenue. Telegrams :—‘“‘Hsrin, Lowpow." na 
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(p gp. NEW “FOUR-POLE” TYPE DYNAMOS AND MOTORS 


C. R. HEAP, Sole Importer, 47, Victoria Street, LONDON, 8. I. 


HIGA EFFICIENCY 


| 
"C. & С.” FOUR-POLE MOTOR, CLOSED TYPE "C. & C," FOUR-POLE MOTOR, OPEN TYPE. Ax 


LOWRIE-HALL INTRODUCED IN 1886. 


om. /^ransform CPS, mimin 
ALTERNATORS, Е 
Dynamos, Motors, Switchboards, 
COMPLETE ELECTRICITY WORKS EQUIPMENT. 


JOHN FOWLER & CO. eens), Lo, нит, LEEDS. 


WORKS USING OUR APPARATUS :—Leeods, Hastbourne, West Brompton, Madrid, Dublin, SERE, Reading, ERU: 
| . Avila, Coventry, Blackpool, Newport, Toro, Buenavista, Sanildefonso, Ayr, Wakefield, Halifax, 
IN PROGRESS :—Newport, Leeds Electric Tramways, Beckenham, Bury St. Edmunds, Bangor. Sheffield, Ac. — um 


] ^ | 
— 
„ 


` STOCKPORT. 


MERSEY DYNAMOS & MOTE ҮШҮ; 


DY ІЧ A M OS 


For Arc and Ber Lighting, Transmission of Power, Elec: 
plating and Depositing, Electrolysis. 


MOTORS 
For Driving Cranes, Hoists, Pumps, Tools, and ай Classes of 
Machinery. 


240-H.P. 
500 VOLTS. 


CENTRAL STATION AND SHIP LIGHTING PLANTS. 
Prices and Full Particulars on spplication. 


London Representative—R. C. TAYLOR, 150, Leadenhall Street. E С. 
Telegrams: “McClure Waites Sicchpert" Жәнел ey — 


* 


Www. RICKARD. uem eR 
ASHBOURNE ROAD MILLS, DE REY. 


UBL LAT LP АЧТА АТТ СТАТЬ LAT OREM LAT TM 


VULCANISED 
RUBBER 


CL A T hi iai TA T RT Ll TA Tl La Td Ta Ta Pd Y AT ii lu | A] il M 
LINE AND COTTON COVERED WIRES. | 
BELL WIRES FUSE WIRES. SEND FOR NEW LIST-AND DISCOUNTS. 


TTA PERCHA WIRES. 
—€—X——— ——  —— ³ AA M 
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WORTHINGTON PUMPING ENGINE co, 


153, QUEEN VICTORIA STREET, LONDON, Е.С. Codes weed, А1, ABC & ем”. 


Telegrams : Pumping, London“ | ш: - Telephone No. 614 (Bank). 


MADE TO WORK IN MADE WITHOUT FAN, 
CONNECTION AIR CURRENT 
WITH ALL TYPES OF © BEING OBTAINED 
SURFACE SOLELY BY 
CONDENSERS. NATURAL DRAUGHT 


booling Tower's. 


Ground space ocoupied Vacuum Guaranteed 


one-quarter of a | without 
square foot per І.Н.Р. | | any natural supply 
dealt with, | of 
or can be placed on roof. | condensing water. 
| 
The | | Quotations 
Most Economical and particulars given 
and on application. 
Efficient Write for 
Self-cooling Condensers. Catalogues, &o. 


Worthington Forced Graught Cooling Tower in connection with a Worthington Independent Jet Condenser. 


4 THE CONSOLIDATED TELEPHONE > 
CONSTRUCTION ANO MANUFACTURING C0., LTD. 


MANUFACTURERS: OF 


TELEPHONES, TELEGRAPH INSTRUMENTS, 
BELLS, INDICATORS, &c., &c., &c. 


Gontraotors to 


THE WAR,OFFICE. H.M. POSTMASTER GENERAL. 
THE ADMIRALTY. THE CROWN AGENTS FOR THE COLONIES. 
THE INDIA OFFICE. 
THE RAILWAY COMPANIES OF THE UNITED KINGDOM. 
THE BRITISH AND FOREIGN TELEPHONE COMPANIES, &c., &c. 


Head Offices: 186—188, SHAFTESBURY AVENUE, LONDON. 


Telegraphic Address: INDUCTION, LONDON. Telephone No. 5011 Gerrard. 
Works: COYENTRY, ENGLAND. 
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FARADAY & SON'S 
ELECTRIC LIGHT FITTINGS 


Note:—Ne augmentation of price is made, 
in spite of the recent rise in metals, 


2 & 3 BERNERS ST. LONDON W. 


а INTERLOCKING. UT 


ORYSTAL PALACE. 1692. 
r "This gres! improvements together with Bupplementary Aenean Cente Lee E 


м 2. 5 D tay on several nes by e various granted or — 
BAXBY & Bao inso Ltd. Railway Signal Contractors, Canterbury Road, KILBURN, OM "UN 


BeUwey Signals, Cabine, Interieshing Lovers. Bloch Instrumente. and Signal Work of every description, Blestrical and 


UNIVERSAL ENGINES 


(RAWORTH'S PATENT) 
Direct-Coupled to 


INDUCTOR 
ALTERNATORS Gee 


(MORDEY’S PATENT) 


Extremely simple 
Construction. 


High Efficiency. 


No $ Moving Coils 


© on Whatever. 
: cu т Unequalled 
] 12 Self- regulation. 
E Perfect Parallel Working. 
- Undivided 
Manufacturers’ 
— 


MANUFACTURED BY 


Тн: BRUSH ELECTRICAL ENGINEERING 00, 


49, QUEEN YICTORIA STREET, LONDON, E.C. 


IMPORTAN T IMPROVEMENTS IN GUN METAL 
SCREW DOWN VALVES. 


HOPKINSON'S PATENT "RIS." VALVE 


J. HOPEKINSON & CO.. 


BRITANNIA WORKS HUDDERSFIELD. 
LONDON OFFICE AND DEPEY: 188, QUEEN VIOTORIA STREET, FE. o. 


Хата». 


ТТТ АТТААРЫ ТАТТЫ Ы 


SEND FOR CATALOGUE. 


— E 
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ELECTRICAL POWER STORAGE 


Co., | Р 


fo Der Majesty 
The Queen. 


By Special 
Appointment 


THE 


MOST SUCCESSFUL STORAGE BATTERY 


IN THE 


WW €» HR XL. D 


2 5-с дь 

ELECTRICAL POWER. 
= E IT, : ко ыз" E -— 
aa ` х ( ` Po“ f 


MANUFACTURED ONLY AT THESE WORKS, 


WHICH HAVE BEEN 


NEARLY DOUBLED DURING THE LAST TWO YEARS, 


TO MEET THE 


ENORMOUSLY INCREASED DEMAND. 


ame-, GREAT WINCHESTER ST., LONDON, Е.С. 


Works -MILLWALL, LONDON, E. 


+ 
. 
"a -.- . sae. 
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EVERY CONTRACTOR SHOULD PI eee 


Telegrams : / Д "p Р z 2. Telephone : 
" CABLES, OLD CHARLTON.” Ae Sea 46, WOOLWICH. 


HIGHEST DISCOUNT TO THE TRADE. PRICE LIST AND SAMPLES ON APPLICATION. 


CLASS N 600 Si 


VULCANIZED——_TAPED——_BRAIDED. 


AS APPROVED BY. 


THE INSTITUTION OF ELECTRICAL ENGINEERS AND 
Н.М. GOVERNMENT DEPARTMENTS, 


AND USED BY 


H.M. GOVERNMENT, SHIPBUILDERS AND CONTRACTORS 
ALL OVER THE WORLD. 


JOHNSON & PHILLIPS ELECTRIC GABLE WORKS, | 


Head Office & Factory: OLD CHARLTON, KENT. 
ALSO AT MANCHESTER AND GLASGOW. 


— 
mio 
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250 I. H.P. Tandem Compound Hich Speed Engine, Driving 
Alternating Current Generator. 


HIGH SPEED ENGINES 


FOR DRIVING DYNAMOS FOR 


ELECTRIC LIGHTING AND POWER, 


ECONOMICAL, DURABLE, and SILENT, 


WITH 


FREEDOM ы VIBRATION, PERFECT GOVERNING AND AUTOMATIC LUBRICATION. 


These are made 2-Crank or 3-Crank, Simple, Compound, or Triple Expansion. 
Standard Sizes to 750 H.P. 


ALLEY & MACLELLAN, 


Sentinel Engine Werks, 
POLMADIE, GLASGOW. 


Telegrams: "ALLEY,. QLASGOW. " 
Telephone Noe. 673. and 4446. 


— ЕС . ME. 
^ * Ф — + 
Ld 
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EVERED & CO, Lti, 


LONDON and BIRMINGHAM. 


Main Switchboards Planned and 
Quoted for to Specification. 


ALL SWITCHES AND FITTINGS OF THE VERY BEST FINISH. 


EVERED AC 
BARNET WORKS4— 
. BIRMING а 


ALL KINDS OF SWITCHES AND ACCESSORIES FOR | 
HIGH VOLTAGE INSTALLATIONS. | 


\ 


\ 


, 1100.) 


H. r. SINGLE and. 
MULTI-PHASE 
SWITCH GEAR. 


fud d — — 
„о - — — — — — оа -— 
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S. 2. DE 


FERRANTI, 2°: 


HOLLINWOOD, LANCASHIRE, 


HAVE INSTALLED OVER 
MAIN H.T. GENERATOR AND CIRCUIT SWITCHES, AGGREGATING A CARRYING 


AND BREAKING CAPACITY AT FROM 2000 TO 6000 VOLTS, OF OVER 


325,000 KWs. 


— ee arm 


+ 
К : 5 - 
aa Dagr 01 x . - 
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ACCUMULATORS. 


| 
- 
' LI 
Е 
я Lm 3 
a= i 
17 E ч r» t 
| то = " [| 
- m — — — © — — 
i — M —Ó 
ы — i 2 
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Part of the Companya Works at BAKEWELL. 


D.P. Cells installed, as used at Chatsworth, 

Wynyard Park, Bank of England, &c.,and should | 
not be put off with any of the newer batteries „р, 
which have not stood the test of time. А | 


IMPROVEMENTS HAVE BEEN CONSTANTLY INTRO- р р 


Purchasers should see that they get the | р 


DUCED AS THE RESULT OF LONG EXPERIENCE, AND IT is 
CONFIDENTLY BELIEVED THAT THE CELLS ч аы 
ISSUED ARE THE BEST IN THE MARKET. D, P, 


Many of the above cells have been in use 
for seven years without repairs, and have then | р 
d 


required positives alone, representing a main- 


D P, tenance cost of 44 per cent. per annum. ]. p 
I 
D.P, we , P. BATTERY C0., +- J.). 


HEAD OFFIOES (to which all communications should be f г 
| р 66, VICTORIA ST., WESTMINSTER ‘LONDON, S.W. D p 
i 


Telegrams :—‘‘ ACCUMULATOR,” LONDON.” Telephone :—71, Westminster. 


Works :—Lumford Milte, Bakewell, Derbyshire, and Victoria Works, Cheriton, Kent. 


— `+ эш 
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Over - 17,000 » €— In 


the United K ingdom. 


"JANDUS 


PATENT | 


ENCLOSED ARC LAMP 


The Pioneer of Enclosed Arcs i in America and England. 


W m—— dJ / 


JANDUS PATENTED TRIMMING DEVICE & ENCLOSURE 
а SIMPLE DIRECT- COUPLED IRON-CLAD MECHANISM. 
| MAXIMUM NUMBER OF BURNING HOURS. 


.\JANDUS ARC LAMPS AT WATERLOO BRIDGE, LONDON. 


oe 


0% Agents for the JANDUS ARC LAMP AND ELECTRIC co., Ltd.: 


DRAKE & GORHAM 


66, VICTORIA STREET, WESTMINSTER, 8. . 


Telegrama:— ACCUMULATOR, Lonpon,” Telephone :—71, Westminster. 
Branch Отого: 100, King Strest, MANCHESTER; Baltic Chambers, 50, Wellington Street, 


— — —:,ẽ — a 


GLASGOW: and Westminster Chambers, East Parade, LEEDS. ner 
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MONOBLOC | 


— Known on the Continent as the NEW JULIEN.” 


TRACTION ACCUMULATOR 


(FULLY COVERED BY PATENTS.) 
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— Coll. Negative Reds. 


TRAMCARS, MOTORCARS, 


LAUNCHES AND TRAIN LIGHTING. 


Has satisfactorily stood 18 months Tramcar usage, 
50 Cars each running 16,000 miles , 


Without renewals, 
Without buckling. 


pup- As used en Ghent, Dunkirk, and Ostend -y 
Tramways. | 


The MCNCBLCC is a perfect mechanical desiga, 
having ne plates te huokle. 


Success of Minimum weight, 
the MONOBLOC is | Plante formation. 


Tho pesitive bieok is Һи up with horizental Ss. NY 
sheets having holes punched fer reception of S 
the negative rods arranged "vm thus :— . 


DRAKE & GORHAM, 


SOLE AGENTS FOR THE 


MONOBLOC ACCUMULATOR SYNDICATE, Ltd., 


66, Victoria Street, Westminster, LONDON, S.W. | 
Telegrams :—‘‘ ACCUMULATOR, Lon Don.“ Telephone: —71, Westminster. | 


Brasches at: 100, King Street, MANCHESTER; Baltic Chambers, БО, Wellington Street, 
GLASGOW. and Westminster Chambers. East Parade, LEEDS. С 
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| BULLERS LIMITED. 


MANUFACTURERS OF 


ORCELAIN INSULATORS 


OF ALL KINDS. 


CONTRACTORS TO 


M.H. POST OFFICE, INDIA, CROWN AGENTS 
and AGENTS-GENERAL for the Colonies, 
RAILWAYS and TELEPHONE COMPANIES. 


— ать Чг •— wõ - — — ůH—iVü а — 


W D MANUFACTURERS OF 
PORCELAIN for Electric Light 
Fittings, SWITCHES, CUT- 
OUTS, CEILING ROSES, WALL 
PLUGS, D.P. CUT-OUTS, 
PULLEYS, TUBES, INSULA- 
TORS for Underground Mains, 
$— — i PORCELAIN SLABS for Main 
| Ї Tm T К —Bwitches, superseding enamelled 
| " 1995 Blate and Earthenware. 
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VITREOUS PORCELAIN, Шоб 
GIVING THE HIGHEST INSULATÍON—INDISPENSABLE FOR DAMP PLACES. un Ji ji 
WORKS ;— T 


London 000: 3, Laurence Pountney Hill, E. C — 


Telephone Ne. 575 Bank. 


SCOTT Mob NTAIN, 


Е Electrical and General Engineers, NEWCASTLE-ON-TYNE. D., 


London Office: 20, NEW BRIDGE STREET. BLACKFRIARS, E.C. 


il 


Electric 
Transmission of Electric 
Power _ Lighting 
Machinery — of 
of all descriptions. all descriptions. 


STEAM DYNAMOS 


750 Н.Р. for Hill of Howth Electric Railway, Dublin. Р 
400 ээ » Darlington Corporation. 
480 99 » Birkenhead Corporation. 


аст И.Р ЕЕ" “ШШ Er mo E Loa talem Lodi И Poet FA E 
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PRICES CONSIDERABLY REDUCED, -PRICES CONSIDERABLY ҮЛЕ м 
BUSS-SOMBART’S | 


= TACHOMETERS & TACHOGRAR 


PORTABLE AND STATION ART — 


Over 5,000 in use. 


UNEQUALLED FOR PERMANENT ACCURACY 
AND WORKMANSHIP. 


Used and constantly ordered by the principal 
Dynamo Makers allover the World. 


Solo Makers : 


AKTIEN-GESELLSCHAFT STRUBE, Magdo 


Telegraphic Addross i —' SULAR, REBSEIBOALAN." 


CHAMBERLAIN & HOOKHAM. L“ —— 
ou ELECTRICITY METER d 


The Best in the Market. | 
Approved by the Board of Trade 3 
Patents Upheld in Court of Queen's 


D MANUFACTURERS AID OTHERS INFRINGING THE COMPANY'S PATENTS WILL BE PROCEEDED шт. ен $ 


[ИЕ Dettetn & aii Мином. VENNER & 60. one London RW v | шшш. E 


GOLD MEDAL, BRADFORD, 1899. qu SUN F AN б 


HIGHEST BFFICIENGY, ‘a TERN À 
STRBNGTH, GY 23 a: S 
| LIGHTNESS. 775 es TINT Wa 4a, Thornton п 
* $ p^ > wem = ч | ы BRAD UT 1! ; D: с . 
BNCLOSED | : E Nd f M VENTILATING А Бу : 
MOTOR IB 4 | Saleen” 
and WIRBS. P. p" Y TRANS NS x 
^ A ; ^ — 4 "M 
, Mi 27 


id 


IN THE APPLICATION OF FANS FOR ALL PURPOSES 


Particalars, Terms and Advice on a i | 


TRIPLEX PUMPS -%3 — ерш, 
In great variety for Motor Driving. — а — 
Lange Stock always en hand ready for immediate delivery, 


THE “VICTOR” TURBINE, Horizontal 8 а speciality 


One Installation of 75,000 Н.Р. now in course of esnstructica. : 


FREDERIC NELL, 97, Queen Victoria Bt., = ic 


NICKEL PLATING ZZ — 
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WATT Za PO N,“ 


FOR PRODUCING GROUND GLASS APPEARANCE ON INCANDESCENT LAMPS. 


SIMPLE. EFFECTIVE. LASTING. Send for Samples & Particulars 
MANUFACTURED BY 


| THE FREDERICK CRANE CHEMICAL CO., 22 +23, ABEL нш, 


Telephone 2979. Manufacturers ef the We:l-known G Lacquers, "' Гареп ” Enamel, Brasseline, ME Geld Dye, ёс. „Chemical шашын. 
Edlabargh Agente :—ANDERSON 2 0188, 19 2 21, Blackfriars Street. 


Adar ZrriIcCI a Ncw 


TURBINES = 


| S. HOWES, "sunt LANE, тохоон, кс. — 
Contractor to H. M. Government also to the Russian, French. Dutch. Turkish, Egyptian, Indian, and Cape Governments, 1468 


Branchee at Manchester, Liverpool, Parie, Brussele, and New York. 


|| ROBERT W. BLACKWELL & COMPANY, Lr». 


ENGINEERS AND OONTRAOTOBS FOB) 


ELEOTRIC TRAMWAY OONSTRUCTION & EQUIPMENT, 
Trolleys, Poles, Insulators, Wires and Cables, Feeders, Rail Bonds, Motor-Truoks, 
Engines, Line Material and Supplies of every description. 


RKEE, Lon 


59, CITY ROAD, LONDON, Е.С. аан 


* RAMSDEN. CAMM & CO. Lp. 


BIEIGHELOUSH. YORESHIRNA 


Iron, Steel and Copper Wire Drawers, 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 


Gontractere te И.М. Pestmecter-General, the indien amd Goioniai Gevernmente and Leading Railway Companies. 
LIT DDI SIZES of H.C, COPPER, GERMAN SILYER, &c., WIRES. 146 


SWEDISH CHARCOAL IRON SHEETS, BARS, RODS STRIPS 
Telegraphie Address: Sxxemwmox, Lonnon.“ Кетлві:енар 1970. Discs over 5 feet diameter 


— AND STAMPINGS. 
1 d Dee 1 


UR NER BRO 194, UPPER THAMES S7., 
ay LONDON. 
MILO STEEL sll тайне n MAGHET STEEL FOR TELEPHONES. 01150066 incher wide 


mum 


Уу 
ror | “FRAM LUBRICANT” m | * 
1 Тһе most — and dte 1 for a n i Wear, tear and | 
Җ friction reduced to a minimum. No Heated Bearings. 
Electric Motor — MIN i owt. “FRAM” = 40 owt. OIL = 15 owt. TALLOW. C. gg ka Tram-car 
Bearings, Axles, 
/ 
de. == 57 GRACECHURCH STREET | &t. 
STERN —=— = - (& AT CLASGOW) LONDON E.C. 


BROTHE RS à; Я = = TELEGRAMS CENTUMVIR" 


TELEPHONE МО 288 ES. AVENUE 


Teese No— MARBLE SLABS  —e xing: ow 


FOR SWITCOHBOARDSB, bO., 
MARDLE SPEOIALLY SELEOTED 
For ELECTRICAL PURPOSES. 


E34 Na Beet srRAM- M. & Kt. MOORE, —wosxs 
— . ао ад. В носа . — 64, PENTONVILLE ROAD, LONDON, N. ти 


Mavor:(joulson "Concentric Wiring 


iid bean — — 


prm 


eau POR PARTICULARS. m Там un 
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“& BUF FOLINE ”” 
NOISELESS GEAR СО., 


LEVENSHULME, near MANCHESTER. 
We make these Gears in 


SPUR, BEVEL, SINGLE or DOUBLE HELICAL, 
MACHINE-CUT TEETH, bor тесле and; Printing 


gv rre Machinery, Motors, 

222 mds Pumps, &c. 

v in m. They have been tested 
do be more than twice 

©, 


the strength of 
cast-iron, 


Advantages :— 
Noiseless, 
Durability, 
Strength, 

Light in Weight 

No Lubrication 

Required. 


LA LA е 


mum 


pM 1 


m 


Prompt Delivery- 
8610 


Uy 


== — — — — äꝗ— 8! H — 


ROWN & CO., 


WATERLOO SAW MILLS, 


78 to 85, McAlpine Street, GLASGOW, 


Telegrams :—" Boxes, Glasgow." Telephone Nos. 3,856 and 5,560. 


== — 


CABINET AND WOODWORK FOR ELECTRICIANS 


IN PLAIN AND FANCY WOODS. 


; — wy 
aca MIS =. Bi 
— mais, —— E á E 


BEST MATERIAL and FINEST FINISH. 
SEND FOR QUOTATIONS. 


Special Quotations fer Gustemers’ ewn Patterne on 
receipt of Drawings e» Samples. 


The PRISM GLUBE COMPANY, 


LIMITT HD. 
57 & 88, Ohanoery Lane, London, W. O. 


These globes are formed with the Prisms inside by an ingenious 
process, the outsides being perfectly smooth. which glves them 
the beauty and brillant appearance of cut-glass, and increases 
both the efficiency and beauty of electric lighting. 


SPECIALLY f SPECIALLY 
SUITABLE | SUITABLE 
FOR FOR 


Cafés, Halls, and Large Corridors, Raltway Stations, 
Raliway Carriages and Waiting Reoms, Publio Bars, Baths, Shops, 
General 01106 and Domestio Lighting, Clubs, Smoking Rooms, &e. 


Unsurpaseed fer Street Lighting, Saloene, 
Cabins and Deck Ligbting, Theatres, Coneert and 
Musio Halle, Hotela, Reetaurante. 


Corr=spondence Solicited 


By Special Warrants сї Appolntmeat to H.M. the довга, 
to H.R.H. the Prince of Wales. 


hn 
(Late of 72, New Bond Street), 


: 2 


. Electric hight Енд 
W) The Highest Class to Sait” 


FINEST DESIGNS AND BEST WORK. CATALOQUES. 
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Fan, Vacuum and char 


psesures; also iu => 
eerding speeds ol 
. | 


Londen Office d Showrooms :— 
16. FENCHURCH STREET. LONDON, ЕС. 


Dynamos and Meters 


IN SMALL SIZES. 


FANS. 


29, CLERKENWELL ROAD, LONDON, E.C. 


Delegrens +—"COMMUTATOR, LONDON.” ве 


WHITE, JACOBY & C0., lf 


Bayham Place, LONDON, N,W. 


17, GRAFTON STREET. 


1 
ба 


BOND STREET, LONDON, 22 


All Styles of Decoration” 
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Water, Hyürsale Bha, ‘lt 


" DAVY ENCLOSED 
ARC LAMPS." 


The Only Perfectly Enclosed Aro Lamp. 
No Bealing or Outer Globe Required. 
Aro is Hermetically Sealed. 

No Gases can Escape into Room. 

Has Only One Controlling device, 


АТА ТАТАТЬ АТА 


HORSELL ROAD WORKS, 
Ronald’s Road, Highbury, LONDON, N. 
Telegrams: “ Arcazon, London.” 
Telephone No, 256 Dalston. 

Bole Agents for Great Britain and Ireland 


Messrs. VENNER & CO.,“ % оет Street s.w. 


т STONEWARE CONDUITS 


= INSULATORS 
For ELEOTRIO LIGHT MAINS 


SUPPLIED RECANTLY FOR 


GLASGOW, PREBTORN, 

DUNDEE, NORWICH, 
' WESTMINSTER, 

BT. PANORAS, 
RICHMOND, ав. 


STOOKS OF POROUS 

OELLS, BATTERY JARS, 

TELEGRAPH AND TELEPHONE 
INSULATORS. 


THE NATIONAL BOILER 


AND 


GENERAL INSURANCE Co., Ltd., 
22, ST. ANN'S SQUARE, MANCHESTER. 


| . INSURANCE and INSPECTION 


DYNAMOS, MOTORS, 


| Hydraulic Lifts, Steam, Gas or Oil Engines and Boilers of all Classes. 
| Consulting Engineering in reference to Power Plant. 


Specifications and Drawings prepared for New Bollers, 


Engines, and for the arrangement of Bollers & Engines. 


PROSPECTUSES ON APPLICATION. 


‘f APPLICATION FOR AGENCIES INVITED. 


TELEPHONE WORKS, LIMITED 


(Formerly J. BERLINER), 
HAN NOWYE кї. 
BUDAPEST. 


BERLIN, S.W. VIENNA. 


Manufacturers 
of Speolal 
Telephones of 
all kinds. 


CATALOGUES 
in English, 
German, 
French and 
Spanish 
language 
mailed on 
application, 
Free of Charge. 


Berliner's 
Universal 
Transmitter. 


Established 
1880. 
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ELECTRIC WIRE & CABLE MACHINERY 


VITRIFIED LEADING-IN TUBES, 


rn iit 
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Of the most modern design, for Covering with Silk, Cotton, 
Hemp, Jute, Rubber, &c., Taping, &с. 


Machines for Braiding, Measuring. Compounding, 
Varnishing, Stranding. Cable Serving. 
Waxing, Core Serving, Cable Sheathing. 


The largest stock of patterns in the Trade. 
Special machines designed and constructed. 
Machines kept in Stock ready for Immediate Delivery. 


THOMA BARRACLOUGH, 
Gngineer and Machine Maker, 
Offloer 20 BUCKLERSBURY. LONDON. Е.С. 


RUBELLITE. 


An IMPROVED and Most Perfect kind of 
Vulcanite or Ebonite specially prepared 
for Electrical Purposes. 


1151 


0. BEREND & co., Ltd., "Toi ren 


HENRY MILNES, 


Manufacturer of 


HIGH-CLASS LATHES 


ELECTRICAL 
ENGINEERS. 
Ingleby Works. 
BROWN ROYD, BRADFORD. 


Lathe Maker to the British and 
Foreign Governments, 


ESTABLISHED 1858. 


NEWALL ENGINEERING CO., 


LIMITED, 
36, FEATHERSTONE STREET, LONDON, E.C., 


Are equipped with High-Class Modern Tools, and 
are prepared to MANUFACTURE SPECIALITIES 
or PIECES IN QUANTITY which require accurate 
machining. 


SEND -A -SAMPLE AND ASK FOR ESTIMATE. 
OPPERMANN’S 


PLATING & DEPOSITING DYNAMOS 


USED BY ALL THE PRINCIPAL LONDON PLATERS. 


Polishing Lathes and Materials, Lead-Lined Yats, and Complete 
Outfits of all sizes for Electro-Silver Plating, Nickelling, 
Gilding, Brassing, Coppering, &c. 


Aluminium in Sheet, Rod, &c., kept in Stock. Dynamos and 
Plant lent on hire. 


PRICES OF DYNAMOS FROM &6. 
Send for Catalegue and Testimonials. 


CARL OPPERMAN 2, Wynyatt Street, 


CLERKENWELL, Е.С. 3% 
IMPROVED 


TACHOMETERS 
TACHOGRAPHS 


Manufactured by 


J. BUNDSCHUH, 


Maschinentabrik, 
Magdeburg. 
17 Years’ Experience. Moderate Prices: 3890 
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RHEOSTATS) CHMA 


EVERY KIND AND EVERY SIZE. THE HARBURG INDIA-3 
ois WERE 


M irá Д тин y/ гат, 2. 
D. H. BONNELLA 165 


BEST, HANDSOMEST, CHEAPEST 
58 & 60, MORTIMER 


Write for Illustrated Catalogue, showing 600 different Rheostata, 
THE AMERICAN X-RAY JOURNAL. —— = ra 


Telegrams: 


any one of which you can order by a single code word. 


Ward Leonard Electric Co., Bronxville, N.Y., U.S.A. 


Devoted to Practical X-Ray Work, and IVORY. BONE, HORN AND WOOD TURNERS | 
Allied Arts and Sciences. MANUFACTURING HLEOTRICIANS, 
Indicators, 
— Wall оа Fuse Boards, ams ot Aib TOM. 
SUBSCRIPTION Bs. PER ANNUM. INCANDESGEET LAMPS. FLAME LAMPS A SPECIALITY, [ 


ADDRESS-— 


EUROPEAN EDITOR, 18, sever Road, Earl's Court, London. 


JOHNSON & PHILLIPS, 


14, Union Court, Old Broad, Street, E. C., and Chariton, Kent. 


MAKERS of the most modern machines for 
CABLE MAKING. CABLE LAYING. 
STRANDING. BRAIDING. 
TAPING. WINDING. 
COMPOUNDING LAPPING. 
RUBBER, SILK & COTTON COVERING 


A PERFECT REDUCING: VALVE) 


— 
NO PISTONS. NO DASHPOTI. 
ENTIRELY METALLIC. 


THE FOSTER 
“PULL В BORE,” — | 


= W. H. BAILEY & Go. Ltd. —1 
ERR. ama. mam ELEOTRIO WIRE CASINGS 5 As 
О) BLOOKS, CLEATS, BOARDS sor SWITCHES Telegrams :— —"CUIVRE,” LONDON. 


КОО 11 STOCK & MADE TO ANY DESIGN. i Telephone:—136, EASTERN. 
ДООЛ AOCUMULATOR CASES. pm ттм 
СС BATTERY BOXES, åo. 


NOTAE MADE TO ORDER ON SHORTEST ROTIOB, 


J. Е. & G. HARRIS, 
TIMBER MERCHANTS & MOULDING MANUFACTURERS. 
WILSON STREET, FINSBURY, E.C. 


YARDS 
ORANGE ST., Gravel B.E. | oxpon. 
and zos (f LEER RD., Green it., Lane, SOUTHW GREEN RE 


W. F. DIXON, 


HH 


MANUFACTURERS OF 


COPPER PIPES 


63, Percival St., 0.-оп-М., Manchester, STEAM, остон "AND EXHAUST. 
DIXON'S IMPROVED EXPANSION BENDS, 


RAWHIDE oe As Supplied to the Leading 
METAL BUSHED | ELECTRICAL ENGINEERS AND COMPANIES. | 
SILENT GEARS. — == 


arime] JOHN DORE & CO, [| 
far very well satisfied. . . . Ift they 13 


only wear as well as they look likely to 


do, we could not improve upon bem HIGH ST., BROMLEY-BY-BOW, LONDON, Е. 


". POLLAND & GO, 


5, St. Nicholas Buildings, NEWCASTLE-ON-TYNE. 


Panna nna sna a a a aa a a a a a 


TEE NEW 


| “BEEZ” POCKET VOLT & AMMETENI 


AS SUPPLIED TO THE б. N cb CO. S, TRANSMARINE 
0.8, &c. 
OVER do: ООО IN USE. i 
Pocket Voltmeters made in various scales up to 250 volts. Pocket Ammeters mads ш |} 
various scales up to 30 amperes. 


Patent. Beware of Imitations. 


RESISTANCE 


ARE INDESTRUCTIBLE, AND 
UNDER ORDINARY 


NEW "19007 edis STARTERS. 
— Ac eni оных *., RA. T. 220-v. DOUBLE Avro, MAYES 48 


19, Waterloo Street, GLASGOW. Firrxp Stow STARTING GEAR. ШИ CHURCH (в 
| 


80 B.H.P., from a Photo. 


' 


WIRELESS 6 


PATENT 
PRINCIPLE & CONSTRUCTION PROTECTED. 


WRITE FOR LIST *''S." 


4 


Sole Agent for Scotland: 
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TYPE OF "I iie "MENS 
Works and Head Offices: ASHTON-under-LYNE, MANCHESTER. 


WRITE FOR ILLUSTRATED CATALOGUE. 


London Showroom: 117, QUEEN VICTORIA * E с. 


FITTINGS. 


LARGE STOCK. 


BEST APPOINTED SHOWROOMS IN THE WEST END. 


| ELECTRICAL CO., Ltd., 
Telephone :—2292, Gerrard. 118—120, Charing Cross Road, London, W. G. 


Dynamos and Motors, 


ыз, iau THE ELECTRICAL REVIEW. _ 


S NEWTO 


Makers of High-Class, Direct-Coupled or Belt-driven 
Continuous Oarrent 


FOR ANY VOLTAGE AND SPEED 


FITTED WITH IMPROVED 


SELF-OILING BEARINGS, 


ALSO MOTOR-TRANSFORMERS, BOOSTERS, BALANCERS " won 
| SPECIFICATION AND Юк 


тыд once » TAUNTON, ENGLAND. т 


SC HATTNER & сс 
THE LONG- SCHATINEMM 
PREPAYMENT M 

THE NA a 


,, ELECTRICITY: ME 


CORRESPONDENCE 
SOLICITED, 
AND ESTIMATES FREE. 


— 


? 


= 
1 * i ы 
— > 
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~ 
= 
M 
> 
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No Mechanism whatever to get out of order. 
Simplicity, Accuracy, Cheapness. 
Prices and Quotations on application. 


TIMBERHILL, NORWICH. _ == == 


WILLIAM McGEOCH & б 


WARWICK WORKS, COVENTRY ROAD, BIRMINGHAM, X 


MANUFACTURING ELECTRICAL ENGINI EEF 
MAKERS OF THE HIGHEST CLASS OF ELECTRIC FITTINGS. —  " 


- 
- 


ELECTRIC TRAM FITTINGS A SPECIALITY. | : "e La 


* - 
ö ³¹ T2 T T, 


p 


TD. 


LICENSEES AND MAKERS OF 


miss PATENT MOTOR STARTING SWITCHES. 


PATENT “ А.В.” HIGH VOLTAGE MAIN SWITCHES AND SNAP-OFF H. V. SWITCHES. 
SWITCHBOARDS, LAMPHOLDERS, ACCESSORIES, &., &c. 


GLASGOW : | SUNDERLAND : LONDON : 
108, ARGYLE STREET. BALTIC CHAMBERS. 11, CHARING CROSS ROAD, W.C. 
Telegrams: * MoGEOCH," Birmingham, London, and Glasgow. 


AGENTS FOR SCOTLAND FOR JOHNSON & PHILLIPS’ CABLES AND “ARK” LAMPS; ''SUNBEAM * A 
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